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Vitamin C Papers Hot off the Press
by Robert G Smith, PhD
(OMNS, Jan 26, 2017) Vitamin C is needed by the body to maintain health. It is a "macro-vitamin," because although
not required in large quantities to support energy metabolism, it is required in the diet in amounts much larger than
most of the other known "micro-nutrient" vitamins.[1] Typical best daily doses for adults range from 500 to 10,000
mg (milligrams) or more, depending on the stress level and disease condition.[1] It is the most important watersoluble antioxidant in the body, essential for providing antioxidant protection against the onslaught of oxygen, light,
and toxins. It is also required to create and maintain collagen, the most common protein in the body, found in the
skin, arteries and veins, eyes and brain, and in all organs. [2] However, most people don't get enough vitamin C even
when their diet includes excellent quantities of fresh vegetables and fruits.
Medical research over the last 75 years has shown that supplements of vitamin C can prevent or reverse many
progressive diseases such as heart disease, cancer, diabetes, arthritis, and chronic eye disease.[1-5] The effect of
vitamin C on disease conditions and maintaining health continues to be studied. Each of the research studies cited
below increments our knowledge of essential nutrients. The latest research from the past several months provides
important new evidence about the vital health benefits of vitamin C:

Vitamin C protects against COPD
Many of us are familiar with TV ads promoting drugs to treat the symptoms of Chronic Obstructive Pulmonary
Disease (COPD). Smoking is a big risk factor because oxidative toxins in smoke can damage the lungs. But recent
research shows that vitamin C can reduce the risk of COPD. In a recent study, heavy smokers who had the highest
intake of vitamin C in their diet (more than 140 mg/day) had a 77% reduction in risk for COPD compared to those
with low intake.[6] Other nutrients were helpful too, such as retinol (a vitamin A precursor found in egg yolks, butter,
and liver) and carotene (another vitamin A precursor found in carrots and other orange and dark green vegetables).
The authors suggest that these essential antioxidants improve the immune response and are responsible for
antioxidant defenses in the lungs that aid recovery from inhaling toxins in smoke. The mechanism is thought to be in
part vitamin C's ability to restore vascular endothelial growth factor levels and proliferation of alveolar cells in the
lungs.[6]

Vitamin C protects against early Alzheimer's Disease
Alzheimer's Disease (AD), a progressive deterioration of the brain and its cognitive function, is under intensive study
because it affects many older people and the cause is currently unknown. Although some of the risk factors are known,
such as age, smoking, and genetic predisposition, there is no effective drug therapy to cure or prevent progression of
AD.[7] However, in a recent study, it was found that vitamin C, carotenoids, and vitamin B6 in the diet, along with
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unsaturated fatty acids and to a lesser extent essential minerals, were protective against AD.[8] Vitamin C is known to
protect against oxidation from toxins in smoke which are hypothesized to be a potential causative factor in AD.

Vitamin C helps to reduce risk of obesity
Stem cells are a critical component of the body's recovery from injury and disease. For example, the inflammation that
surrounds a physical injury such as a cut on the skin or damage to a joint or bone attracts stem cells and signals them
to create new cells of an appropriate type to repair the injury. A recent paper on stem cell differentiation reported that
vitamin C (a) helps to transform adult differentiated cells back into stem cells, (b) inhibits stem cells from
differentiating into adipocytes (fat cells), and (c) drives differentiation of stem cells into myogenesis (muscle) and
osteogenesis (bone).[9] The effect of vitamin C is thought to reprogram the methylation sites in DNA in the stem cells
to provide a long-lasting epigenetic signal. The study concludes that vitamin C when taken in sufficient doses (up to
3,000 mg) is safe and may help to attenuate the creation of fat cells and to maintain muscle mass in older people.[9]

Vitamin C helps to prevent stress, depression, and anxiety
Most animals can make their own ascorbate from glucose, but guinea pigs, some birds, and higher primates cannot.
They must get ascorbate (vitamin C) from their diet. Mice normally don't need ascorbate in their diet because their
body can make as much as needed to recover from stress and disease; for them it is not a vitamin. A recent study
tested the effect of vitamin C in transgenic mice with a mutation that made them unable to make their own vitamin C,
similar to humans.[10] The study showed that a lack of vitamin C caused a loss of appetite in males and an anxietylike state of anorexia in the response to stress in females. The authors suggest that vitamin C is beneficial in
maintenance of mental health.[10]

Vitamin C helps to prevent type 2 diabetes in those consuming nitrite in meat
Nitrite (NO2-) is known to be converted by the acid of the stomach into nitrosamine compounds which can cause
insulin resistance and cancer. The creation of nitrosamine is also promoted by cooking at high temperatures such as in
frying. A recent randomized study reported that those with higher intakes of animal-based nitrite had a higher risk of
developing type 2 diabetes, but only in those subjects who had low vitamin C intake.[11] A higher vitamin C intake was
associated with decreased risk of type 2 diabetes, even in those with high intake of nitrite. Plant sources of nitrite did
not cause an increase in type 2 diabetes risk, nor did animal or plant sources of nitrate (NO3-). The study suggests that
nitrites in processed meat are a risk factor for type 2 diabetes.[11]

Macular degeneration is associated with lower intakes of antioxidants
Progressive eye disease such as age-related macular degeneration (AMD) is a common cause of blindness. Over many
years, the eye is damaged by oxidation from bright light and exposure to toxic substances such as components of
cigarette smoke in the blood and other toxic chemicals in the environment. A recent study found that patients with
late-stage AMD had lower intakes of vitamin C, vitamin E, beta carotene, folate, and vegetables, and higher intake of
zinc than those in a healthy control group.[12] Although the study was observational (i.e. it could not establish
causation) and the conclusions tentative, it contradicts the earlier AREDS study [13] that showed a benefit of zinc
along with vitamins C and E and beta-carotene. Moral of the story: if you smoke, stop, eat your vegetables, and
supplement with vitamins C and E.[4]

Vitamin C helps to prevent heart attacks
Inflammation predicting heart disease is often determined by the level of high-sensitivity C-reactive protein (hsCRP)
in a blood test. Although vitamin C is known to strengthen arteries and make them more elastic, helping to prevent
high blood pressure and stroke,[14-16] it has not been shown to increase survival in patients with active heart disease
and failure. A recent study showed that low vitamin C intake is associated with a high level of hsCRP and
inflammation, and shorter survival in patients with heart failure. But even with a high level of hsCRP, an adequate
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level of vitamin C is associated with longer survival.[17] The study suggests that adequate vitamin C could protect the
heart from inflammation and thus help to prevent heart disease.

Vitamin C safety
Vitamin C is safe for most people to take in large doses.[1-3] Its main side effect is that in very high oral doses, it is not
further absorbed by the gut and attracts water which tends to cause a laxative effect, gas, and diarrhea. Normally one
finds the highest tolerated dose by gradually increasing the dose until the laxative effect occurs, then reducing the
dose by 10-30%. This is known as the "bowel tolerance" dose.[1-3]. Although there has been much attention to
possible harmful effects such as kidney stones, vitamin C does not tend to form kidney stones in most people with
healthy kidneys. Along with adequate hydration, it helps to prevent kidney stones.[18] However in very rare cases of
kidney dysfunction, problems have been reported with high doses of vitamin C, and for some people who have a rare
mutation in the gene for the enzyme glucose-6-phosphate dehydrogenase (G6PD), high doses of vitamin C can cause
hemolysis (rupture of red blood cells).[1-3] For most people, however, vitamin C does not cause serious side effects
when taken up to the bowel tolerance dose. Below this dose, typically 3,000 - 10,000 mg/day for healthy people and
10,000 - 50,000 mg/day when ill with a cold, flu, or when exposed to other toxins or stresses, the laxative effect is not
present and vitamin C helps the body to quickly recover from stress.

Adequate vitamin C is essential
These recent research articles on vitamin C reiterate what we have known or suspected for decades. An adequate level
of vitamin C is essential for the body, and its absence contributes to a wide variety of conditions and diseases.
Although many authors have suggested that it is best to get adequate vitamin C from fruits and vegetables in the diet,
we know that supplements of vitamin C can raise the level in the body high enough to prevent heart disease, cancer,
and diabetes. We also know that manufactured vitamin C found in high-quality supplements is the same vitamin C
nutrient we get from eating fruits and vegetables.[1-3] Because the level of vitamin C goes down when the body is
stressed, supplements can supply the extra amount needed to allow the body to recover [19-21]. For many people with
ordinary everyday stress, this is 1,500 - 3,000 mg/day, or 500 to 1,000 mg per meal, but it rises when acutely sick or
critically ill to 20,000 - 100,000 mg/day, taken in divided oral doses.[1-5]
(Dr. Robert G. Smith is Associate Research Professor of Neuroscience at the University of Pennsylvania School of
Medicine. He is the author of The Vitamin Cure for Eye Disease and also The Vitamin Cure for Arthritis.)
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