VITAMIN C
Vitamin C, also known as ascorbic acid [!?], is a water-soluble vitamin, which is essential for normal functioning of the body. Unlike most mammals, humans do not have the ability to make their own vitamin C. We must therefore obtain vitamin C through our diet.

"...the lack of this molecule [vitamin C] in humans has contributed to more deaths, sickness, and just plain misery than any other single factor in man's long history".

"There are more than ten thousand published scientific papers that make it quite clear that there is not one body process (such as what goes on inside cells or tissues) and not one disease or syndrome (from the common cold to leprosy) that is not influenced -- directly or indirectly -- by vitamin C."

What is Vitamin C? Is it Ascorbic Acid? The Truth about Vitamin C

The government is responsible for this because they have decided that you rate any vitamin C product according to the amount of ascorbic acid it contains. Ascorbic acid is an antioxidant. It is the preservative part of the C complex. To refine out or to synthesize the preservative, in our opinion, is a mistake. The real vitamin C complex contains the P factors, which maintain vascular integrity. These are deficient in people who bruise easily or who have "pink toothbrush." Their blood vessels break too easily and bleed. The P factors strengthen the vascular system. They make the vessels tougher and more durable. Vitamin K is another part of the C complex. It promotes prothrombin. That means it helps in coagulation. Bleeders do not have enough vitamin K. Another factor in the C complex is J. The J factor is the part of the C complex which increases the oxygen carrying capacity of the blood. If you have a cold, you want to get oxygen to your tissues where it oxidizes the toxins and carries them off as carbon dioxide and water.

In addition to these, the C complex contains enzymes, the outstanding one being tyrosinase. That's organic copper, an adrenal activator, If you want to rate vitamin C according to one thing, it would be logical to rate the tyrosinase. We have found that the products containing the most tyrosinase produce the best clinical results. But all of these other factors are important for the reasons mentioned, In addition to all these factors, the vitamin C complex also contains ascorbic acid. To say that ascorbic acid is vitamin C is like looking at a wheel and saying that it is an automobile, while it is just a small part of an automobile.

Bioflavonoids
Bioflavonoids are flavonoids which are found in plants and animals which possess antioxidant actions against “free radicals” and have vitamin-like activity [8]. “Flavonoids are natural substances which have antioxidant activity. Flavonoids are scavengers of superoxide anion and lipid peroxyl radicals and can sequester metal ions through liganding...flavonoids inhibit in vitro oxidation and cytoxicity of LDL. Flavonoids can inhibit cyclo-oxygenase activity and therefore reduce platelet aggregation and thrombosis” [9]. Natural Food Complex bioflavonoids contain as many as sixteen truly organic bioflavonoids: flavanone glycosides, naringin, neorioctrin, neohesperidin, hesperiden, flavone glycosides, rhoifolin, luteolin, neodiosnin, flavon aglycones, tetra-o-methylisoscutellaren, sinensetin, isosinensetin, tangeritin, nobiletin, 5-0-desmethylnobiletin.

Bioflavonoids are naturally occurring compounds found primarily in fruits, vegetables, nuts & seeds. A bioflavonoid complex which: 

· Prevents the release of histamine & allergy-inflammation causing chemicals. 

· Strengthens your smallest blood vessels. 

· Is immune modulating & antiviral. 

· Has anti-spasmodic activities. 

· Helps to prevent the destruction of collagen (the most abundant protein in your body & necessary for maintaining the integrity of connective tissue, tendons, ligaments & cartilage 

Turmeric 

INDICATIONS: 

· Allergies/sinusitis/rhinitis/skin symptoms 

· Inflammatory diseases 

· Easy bruising & spider veins 

· Varicose veins 

· Hemorrhoids 

· To reduce the duration & severity of viral infections 

· Bursitis, arthritis 

· Menopausal symptoms 

· Excessive menstrual bleeding 

· May be effective in preventing spontaneous abortion & premature labor. 

· Helpful in speeding healing from athletic & other injuries. 

QUERCITIN 

A member of the flavonoid group found in fruits, vegetables, & tea, Quercitin inhibits the release of histamine & other inflammatory mediators. It decreases the inflammatory response in the mast cells of the nose & mouth & all mucous membranes. 

Useful for: 

· Antiallergenic, antihistaminic, anti-asthmatic, anti-inflammatory properties. 

· Thus helpful in relieving the discomforts of allergic disorders. 

· May have some anti-viral activity. 

· Is a potent inhibitor of mast cell degranulation which is believed to be a major factor in the tissue destruction of rheumatoid arthritis & therefore may help with RA. 

· Varicose veins. 

· Capillary fragility & spontaneous bruising. 

· Thrombophlebitis. 

· Edema. 

· Raynaud's disease.
Vitamin C and Scurvy
Vitamin C has a long history. Dietary deficiencies of this essential vitamin leads to the disease known as scurvy. As early as the 15th century, when the imperialistic countries of Europe sent explorers to stake new territories for their king and queen, navigators dreaded the onset of scurvy amongst the crew of their vessels during their long voyages at sea. This is best exemplified by Vasco da Gama's voyage around the Cape of Good Hope in 1498, where he lost 100 men out of 160 to the disease. It has even been noted that ghost ships rode the seas at times, for everyone aboard had perished from the disease. Scurvy was characterized by lesions in the skin and blood vessels, eventually leading to grotesque disfigurement and death unless treated. 
LINUS PAULING, PhD: Vitamin C--ascorbic acid or sodium ascorbate or calcium ascorbate--is involved in a great number of biochemical reactions in the human body. Two of its major interactions are in potentiating the immune system and aiding the synthesis of the protein collagen, which is a very important substance that holds together the human body. Collagen strengthens the blood vessels, the skin, the muscles and the bones. You can't make collagen without using up vitamin C.

Symptoms of scurvy include bleeding gums, easy bruising and a tendency toward bone fractures.  All these symptoms are a result of the requirement for Vitamin C in the development of the ground substance between our cells.  This ground substance, primarily collagen, is the cement that gives our tissues form and substance (see description at left).  Collagens are principal components of tendons, ligaments, skin, bone, teeth, cartilage, heart valves, intervertebral discs, cornea, eye lens, in addition to the ground substance between cells.
Some collagen forms in the absence of ascorbic acid, but the fibers are abnormal, resulting in skin lesions and blood vessel fragility, characteristics of scurvy.

Any tissue-related malady will have some basis in Vitamin C.  There is a long continuum between scurvy and optimum tissue integrity.  As most all of us suffer from sub-clinical scurvy, how is this evident from a tissue-integrity standpoint?  Let's look at the conditions that are tissue related.  Gum problems are an obvious first choice since they relate directly to scurvy, but there are many others.
A Japanese study concluded that most disc herniations are the result of Vitamin C deficiency.  This makes sense.  The discs in our spinal column are like donuts, with a tough, gristle-like exterior and a soft interior to provide cushioning.  Lack of proper amounts of Vitamin C will produce a disc with compromised integrity.  The tough exterior won't be so tough.  Over time and much wear and tear, this compromised exterior will wear down and a pinhole will result.  Moving just the right way (or should I say wrong way) will push some of the soft interior material out this pinhole. That is a disc herniation.  If this squished-out material touches a nerve in your spinal column, it causes pain and usually a lot of it.  I had this myself almost seven years ago and let me tell you the pain kept me from sleeping for three days!  Adequate Vitamin C will toughen up the outside portion of the disc and a herniation is much less likely.  By the way, laser surgery is now quite common to remove this balloon of squished-out disc material.   I did not have surgery and I can't tell that I ever had the herniation.  I attribute that, at least in part, to the better shape my discs must be in due to my increased C intake over the past six years.

Linus Pauling's Heart Therapy 
For Life! 
By Owen R. Fonorow and M. S. Till, Sr.
Wed Feb 13 08:36:47 CST 2002 

	There is Another Theory of Heart Disease... 


Between 1989 and 1994, Linus Pauling and his associate Dr. Matthias Rath published their unrefuted theory of heart disease. Pauling went further: His claim that high dosages of Lp(a) binding inhibitors, prevent and even dissolve atherosclerotic plaques in blood vessels is documented on video. These substances are required for life in smaller doses and do not require a doctor's prescription. Pauling's life saving treatment announcement is supported by experimental science (even experimental proof), case histories, spectacular anecdotal results, and three United States of America patents. The therapy has no known toxicity. 

Nonstop reports since 1995 indicate that at the proper dose, the oral Pauling Therapy works in days. People who continue the therapy tell us they have no chest pain while on maintenance and all evidence of former heart disease is generally erased after several months. 

"Although physicians, as part of their training, are taught that the dosage of a drug that is prescribed for the patient must be very carefully determined and controlled, they seem to have difficulty in remembering that the same principle applies to the vitamins." Linus Pauling HOW TO LIVE LONGER AND FEEL BETTER, pg 142 paperback. 

We have observed that after several months (e.g. 6-9 months) people generally adopt smaller maintenance doses. However, the Lp(a) Binding Inhibitors are apparently required for life to forestall a relapse. 

Incredibly, the medical profession and mainstream Media ignore the Pauling Therapy because it challenges the huge investment in the conventional treatment of cardiovascular diseases - heart disease, stroke, diabetes, and numerous other circulatory diseases. 

FUNCTION
Vitamin C is required for the synthesis of collagen, an important structural component of blood vessels, tendons, ligaments, and bone. Vitamin C also plays an important role in the synthesis of the neurotransmitter, norepinephrine. Neurotransmitters are critical to brain function and are known to affect mood. In addition, vitamin C is required for the synthesis of carnitine, a small molecule that is essential for the transport of fat to cellular organelles called mitochondria, for conversion to energy.  Recent research also suggests that vitamin C is involved in the metabolism of cholesterol to bile acids, which may have implications for blood cholesterol levels and the incidence of gallstones (see Recent Research).
Vitamin C is also a highly effective antioxidant. Even in small amounts vitamin C can protect indispensable molecules in the body, such as proteins, lipids (fats), carbohydrates, and nucleic acids (DNA and RNA) from damage by free radicals and reactive oxygen species that can be generated during normal metabolism as well as through exposure to toxins and pollutants (e.g. smoking). Vitamin C may also be able to regenerate other antioxidants such as vitamin E (1).
DEFICIENCY
Scurvy: Severe vitamin C deficiency has been known for many centuries as the potentially fatal disease, scurvy. By the late 1700's the British navy was aware that scurvy could be cured by eating oranges or lemons, even though vitamin C would not be isolated until the early 1930's. Symptoms of scurvy include bleeding and bruising easily, hair and tooth loss, joint pain and swelling. Such symptoms appear to be related to the weakening of blood vessels, connective tissue, and bone, which contain collagen. Early symptoms of scurvy such as fatigue may result from diminished levels of carnitine, needed to derive energy from fat, or decreased synthesis of the neurotransmitter norepinephrine (see Function). Scurvy is rare in developed countries because it can be prevented by as little as 10 mg of vitamin C daily.  Outbreaks of scurvy have been recorded in developing countries when the diet is severely restricted and relief provisions contain inadequate vitamin C (2). 
The RDA: In the U.S., the recommended dietary allowance (RDA) for vitamin C was recently revised upward from 60 mg daily for men and women. The RDA continues to be based primarily on the prevention of deficiency, rather than the prevention of chronic disease and the promotion of optimum health. The RDA for smokers is higher than for nonsmokers, because smokers are under increased oxidative stress from the toxins in cigarette smoke and generally have lower blood levels of vitamin C (3).
Non smoking adult men ages 19 and older: 90 milligrams (mg) of vitamin C/day
Non smoking adult women ages 19 and older: 75 mg/day
Adult men who smoke: 125 mg/day
Adult women who smoke: 110 mg/day

The terminal cancer patients who didn't follow Hoffer's regimen had a survival time of only about six months. But the ones who followed Hoffer's therapy have done even better than Cameron's patients. On the average they lived about 12 years after being pronounced terminal with untreatable cancer. 

Hoffer's regimen includes 12 grams of vitamin C per day, about the same as Cameron's. But it also includes significant amounts of other nutrients: 800 units of vitamin E, 1,000 or 2,000 mg of niacin, large amounts of the other B vitamins and vitamin A in the form of beta carotene. Apparently the other vitamins cooperate with the vitamin C to give even greater control over cancer. 

DISEASE PREVENTION
The amount of vitamin C required to prevent chronic disease appears to be more than that required simply for prevention of scurvy. Much of the information regarding vitamin C and the prevention of chronic disease is based on prospective studies, where vitamin C intake is assessed in large numbers of people who are followed over time to determine whether they develop specific chronic diseases.
Cardiovascular diseases (heart disease and stroke): Seven out of 12 prospective studies, which examined large numbers of people (700 to 87,000) over a number of years (3 to 20), found a significant relationship between higher levels of vitamin C intake and a lower risk of cardiovascular diseases (1). The remaining studies, which did not find a relationship between vitamin C intake and cardiovascular diseases, compared individuals who were already consuming close to 100 mg daily with those consuming higher amounts. A careful experimental study at the NIH demonstrated that some human tissues (lymphocytes) tend to become saturated with vitamin C at a dose of 100 mg per day (4). Thus, it is possible that once tissue saturation has been achieved, additional protective effects of vitamin C against cardiovascular diseases are small and therefore difficult to detect in prospective studies.
Cancer: A large number of studies have shown that increased consumption of fresh fruits and vegetables is associated with a reduced risk for most types of cancer. Such studies are the basis for dietary guidelines endorsed by the U.S. Department of Agriculture and the National Cancer Institute, which recommend at least 5 servings of fruits and vegetables per day. A number of case-control studies have investigated the role of vitamin C in cancer prevention.  Most have shown that higher intakes of vitamin C are associated with decreased incidence of cancers of the mouth, throat and vocal chords, esophagus, stomach, colon-rectum, and lung (1). Because the possibility of bias is greater in case control studies, prospective studies are generally given more weight in the evaluation of the effect of nutrient intake on disease.  A prospective study of  870 men over a period of 25 years found that those who consumed more than 83 mg of vitamin C daily had a striking 64% reduction in lung cancer compared with those who consumed less than 63 mg per day (5). However, several large prospective studies found no association between breast cancer and vitamin C intake, even in those taking supplements for more than 10 years (6). While laboratory experiments indicate that vitamin C inhibits the formation of carcinogenic compounds in the stomach, two vitamin C supplementation studies did not find a decrease in the occurrence of stomach cancer (3). In general, prospective studies in which the lowest intake group consumed more than 86 mg of vitamin C daily have not found differences in cancer risk, while studies finding significant cancer risk reductions found them in people consuming at least 80 to 110 mg of vitamin C daily (1).
Cataracts: Cataracts are a leading cause of blindness in the U.S. Cataracts occur more frequently and become more severe as people age. Decreased vitamin C levels in the lens of the eye have been associated with increased severity of cataracts in humans. However, not all studies have found significant associations between vitamin C intake and cataracts. Those studies that have found a relationship suggest that vitamin C intake may have to be higher than 300 mg/day and may be required for a number of years before a protective effect can be detected (1). Two supplementation trials are presently underway which should provide more information regarding the effect of vitamin C intake on cataract formation. The Linus Pauling Institute will provide updates when available.
DISEASE TREATMENT
Cardiovascular diseases: The ability of blood vessels to relax or dilate is compromised in individuals with atherosclerosis.  The damage to the heart muscle caused by a heart attack and damage to the brain caused by a stroke is related, in part, to the inability of blood vessels to dilate enough to allow blood flow to the affected areas.  The pain of angina pectoris is also related to insufficient dilation of the coronary arteries.  Treatment with vitamin C has consistently resulted in improved dilation of blood vessels in individuals with atherosclerosis as well as those with angina pectoris, congestive heart failure, high cholesterol, and high blood pressure.  Improved blood vessel dilation has been demonstrated at a dose of 500 mg of vitamin C daily (7). Individuals with high blood pressure are at increased risk of developing cardiovascular diseases.  Several studies have demonstrated a blood pressure lowering effect of vitamin C supplementation. One recent study of individuals with high blood pressure found that a daily supplement of 500 mg of vitamin C resulted in an average drop in systolic blood pressure of 9% after 4 weeks (8). Because the findings regarding vitamin C and high blood pressure have not yet been replicated in larger studies it is important for individuals with significantly high blood pressure to continue current therapy (medication, lifestyle changes, etc.) in consultation with their health care provider.
Cancer: Studies in the 1970's and 1980's conducted by Linus Pauling and colleagues suggested that very large doses of vitamin C (10 grams/day intravenously for 10 days followed by at least 10 grams/day orally indefinitely) were helpful in increasing the survival time and improving the quality of life of terminal cancer patients (9). However, two randomized placebo-controlled studies conducted at the Mayo clinic found no differences in outcome between terminal cancer patients receiving 10 grams of vitamin C/day orally or placebo (10). There were significant methodological differences between the Mayo Clinic and Pauling studies, and recently, two researchers from the NIH suggested that the route of administration (intravenous versus oral) may have been the key to the discrepant results (11). Intravenous administration can result in much higher blood levels of vitamin C than oral administration, and levels that are toxic to certain types of cancer cells in culture can be achieved with intravenous but not oral administration of vitamin C. Thus, it may be valuable to reevaluate the use of high-dose vitamin C as cancer therapy.
Currently, there is no clinical evidence suggesting that vitamin C would adversely affect the survival of cancer patients. However, vitamin C should not be used in place of  therapy that has been demonstrated effective in the treatment of a particular type of cancer, for example, chemotherapy or radiation therapy.  If an individual with cancer chooses to take vitamin supplements, it is important that the clinician coordinating his or her treatment is aware of the type and dose of each supplement. While research is underway to determine whether combinations of antioxidant vitamins might be beneficial as an adjunct to conventional cancer therapy, definitive conclusions are not yet possible (12).  For more information regarding vitamin C and cancer patients, see Recent Research.
Diabetes mellitus: Numerous observational studies have found that people with diabetes have lower plasma levels of vitamin C (approximately 30% lower) than do people without diabetes.  However, a number of methodological flaws have been attributed to such studies, and it is not clear whether diabetes is the cause of lower plasma levels of vitamin C.  Recently a large population-based study found no difference between blood levels of vitamin C in over 200 individuals with newly diagnosed diabetes when compared to 1800 individuals without diabetes once dietary intake of vitamin C and cigarette smoking were taken into consideration (13).  Though few studies have demonstrated improved blood glucose levels upon supplementation of diabetic individuals with vitamin C, doses of between 100 and 600 mg of vitamin C daily have been found to normalize cellular sorbitol levels, which may have implications for decreasing some of the long-term complications of diabetes (14).  Cardiovascular disease is the leading cause of death in individuals with diabetes (See Disease Prevention: Cardiovascular Diseases). Vitamin C has also been found to improve blood vessel dilation, which is often impaired in diabetic individuals (See Disease Treatment: Cardiovascular Diseases). The link between cardiovascular diseases and diabetes may be related to increased oxidative stress, giving credibility to the idea that the antioxidant properties of vitamin C may benefit individuals with diabetes.  While the role of vitamin C in the management of diabetes is by no means clear, maintaining an adequate intake of vitamin C may help prevent some of the complications of diabetes (See the Linus Pauling Institute Recommendation).
Common cold: The work of Linus Pauling stimulated public interest in the use of large doses (greater than 1 gram/day) of vitamin C to prevent infection with the viruses responsible for the common cold.  Reviews of the research conducted on this issue over the past 20 years conclude that, in general, large doses of vitamin C do not have a significant effect on the incidence of the common cold (15).  However, a few studies have indicated that certain susceptible groups (e.g., individuals with low dietary intake and marathoners) may be less susceptible to the common cold when taking supplemental vitamin C.  Additionally, large doses of vitamin C have been found to decrease the duration and severity of colds, an effect that may be related to the antihistamine effects found to occur with large doses (2 grams) of vitamin C (16)
	Treating the Underlying Problem is the Answer

	The real answer would obviously lie in getting the heart back in better shape, eliminating arrhythmia and increasing blood pressure, which would then relieve, or at least improve the overall health of the patient.  No more diuretics would be needed because the kidneys would be functioning properly.  This can be done in many cases with the proper nutritional supplementation.  Dr. Matthias Rath, in his book Eradicating Heart Disease, outlines a supplementation program for heart failure patients.  He also details studies that substantiate the advice he gives.  His program calls for the supplementation of:

· Vitamin C (1-3 grams) 

· Coenzyme Q10 (10-30mg) 

· L-Carnitine (50-150mg) 

· B-complex vitamins (a "B-100î"supplement would suffice, Ed.) 

· Magnesium (60-200mg) 


SOURCES
Food sources: As shown in the table below different fruits and vegetables vary in their vitamin C content, but 5 servings should average out to at least 200 milligrams (mg) of vitamin C. One fruit serving should be considered to be one medium piece of fruit, 1/2 cup of canned or cooked fruit, or 3/4 cup of fruit juice. One vegetable serving should be considered to be one cup of raw leafy vegetables, 1/2 cup of other vegetables cooked or raw, or 3/4 cup of vegetable juice.  If you wish to check foods you eat frequently for their nutrient content, search the USDA food composition database. 

	Food
	Serving
	Vitamin C (mg)

	Orange juice
	3/4 cup (6 ounces)
	75

	Grapefruit juice
	3/4 cup (6 ounces)
	60

	Orange
	1 medium
	70

	Grapefruit
	1/2 medium
	44

	Strawberries
	1 cup, whole
	82

	Tomato
	1 medium
	23

	Sweet red pepper
	1/2 cup, raw chopped
	141

	Broccoli
	1/2 cup, cooked
	58

	Potato
	1 medium, baked
	26


 

Supplements: In the rapidly expanding market of dietary supplements, it is possible to find vitamin C in many different forms with any number of claims regarding its efficacy or bioavailability. Bioavailability refers to the degree to which a nutrient (or drug) becomes available to the target tissue after it has been administered. See The Bioavailability of Different Preparations of Supplemental Vitamin C for a review of scientific research on the bioavailability of different forms of vitamin C.

Regeneraid includes ingredients specifically documented to strengthen your heart muscle (Co-Q10), Taurine, L-Lysine, four specific kinds of vitamin C, Quercitin, broad spectrum antioxidants including alpha lipoic acid the complete tocotrinal complex & a unique biologically active fat-splitting enzyme system to hydrolyze fatty build-up in the arteries. 

Regeneraid also contains a wide array of chelating nutrients & a broad-spectrum balanced mineral electrolyte support. 

SAFETY
Toxicity: A number of possible problems with very large doses of vitamin C have been suggested, mainly based on in vitro experiments or isolated case reports, including: genetic mutations, birth defects, cancer, atherosclerosis, kidney stones, "rebound scurvy", increased oxidative stress, excess iron absorption, vitamin B-12 deficiency, and erosion of dental enamel. However, none of these adverse health effects have been confirmed, and there is no reliable scientific evidence that large amounts of vitamin C (up to 10 grams/day in adults) are toxic or detrimental to health. With the latest RDA (April, 2000) a tolerable upper intake level (UL) for vitamin C was set for the first time. A UL of 2 grams (2,000 milligrams) daily was recommended in order to prevent most adults from experiencing diarrhea and gastrointestinal disturbances (3). Such symptoms are not generally serious, especially if they resolve with temporary discontinuation or reduction of high-dose vitamin C supplementation. For a more thorough discussion of the Linus Pauling Institute's response to the UL for vitamin C, see the article, The New Recommendations for Dietary Antioxidants: A Response and Position Statement by the Linus Pauling Institute, in the Spring/Summer 2000 newsletter. A more detailed discussion of vitamin C and the risk of kidney stones can be found in the article, What About Vitamin C and Kidney Stones?, in the Fall/Winter 1999 newsletter.
Drug interactions: A number of drugs are known to lower vitamin C levels, requiring an increase in its intake. Estrogen-containing contraceptives (birth control pills) are known to lower vitamin C levels in plasma and white blood cells. Aspirin can lower vitamin C levels if taken frequently.  For example, two aspirin tablets taken every six hours for a week has been reported to lower white blood cell vitamin C by 50%, primarily by increasing urinary excretion of vitamin C. 
There is some evidence, though controversial, that vitamin C interacts with anticoagulant medications (blood thinners) such as warfarin (coumarin).  Large doses of vitamin C may block the action of warfarin, requiring an increase in dose to maintain its effectiveness. Individuals on anticoagulants should limit their vitamin C intake to 1 gram/day and have their prothrombin time monitored by the clinician following their anticoagulant therapy. Because high doses of vitamin C have also been found to interfere with the interpretation of certain laboratory tests, it is important to inform one's health care provider of any recent supplement use.
THE LINUS PAULING INSTITUTE RECOMMENDATION
The Linus Pauling Institute recommends that generally healthy adults of all ages consume at least 200 milligrams (mg) of vitamin C daily. Eating 5 servings/day of most fruits and vegetables will provide at least 200 mg of vitamin C. Although vitamin C from supplements is easily absorbed and utilized by the body, most of the epidemiologic evidence showing decreased chronic disease risk with increased vitamin C intake is based on vitamin C consumption from fruits and vegetables, not from supplements. The amounts of vitamin C required to maintain optimum body levels in special populations, such as children, pregnant women and older adults (see below), have not been established. Similarly, the amounts of vitamin C required to derive therapeutic benefits in diseased individuals are not known, but are likely higher than 200 mg/day.
Older adults (65 years and older): While there is no conclusive evidence that generally healthy older adults have a higher requirement for vitamin C than younger people, some older populations have been found to have vitamin C intakes considerably below the RDA of 75 and 90 mg/day for women and men, respectively, as well as the 200 mg/day recommended by the Linus Pauling Institute (17). Because older adults are at higher risk for most of the chronic diseases that adequate vitamin C intake may protect against (see Disease Prevention), ensuring a daily vitamin C intake of at least 200 mg is especially important.
For more information on the difference between Dr Linus Pauling's recommendation and the Linus Pauling Institute's recommendation for vitamin C intake, click on the highlighted text.
RECENT RESEARCH
Vitamin C and gallbladder disease: A large cross-sectional study of more than 7,000 women and 6,000 men found an association between lower blood levels of vitamin C and a history of gallbladder disease, as well as the presence of gallstones without symptoms in women but not men (18). The presence of gallstones in the gallbladder was determined using abdominal ultrasonography. The relationship between vitamin C and gallbladder disease as well as asymptomatic gallstones was most dramatic at blood levels consistent with vitamin C intakes of less than 100 mg daily. The reason for the relationship between vitamin C intake and gall stones could not be determined by this study, but the authors hypothesized that it might be related to the ability of vitamin C to increase the activity of an enzyme that breaks down cholesterol to bile acids (gallstones are composed of cholesterol), or the antioxidant activity of vitamin C. Because this study did not follow people over time, it cannot be determined whether lower blood levels of vitamin C were present prior to the development of gallstones. Further research will be necessary to determine whether increased vitamin C intake inhibits the development of gallstones and gallbladder disease.
Vitamin C and atherosclerosis: A study reported at the March, 2000 meeting of the American Heart Association suggested that, contrary to the results of previous research, vitamin C may actually increase atherosclerosis (thickening of the arteries). The article published in the Spring/Summer 2000 issue of the Linus Pauling Institute newsletter, Does vitamin C cause thickening of the arteries?, provides additional information about this study as well as research documenting the beneficial effects of vitamin C on atherosclerosis. 

Vitamin C and high blood pressure: A study published in the British medical journal, The Lancet, found that a daily dose of 500 mg of vitamin C lowered blood pressure in mildly to moderately hypertensive individuals.  Additional information on this topic, as well as interviews with the investigators can be found in the article, Vitamin C can reduce high blood pressure. 
Vitamin C and stroke: A study published in the October, 2000 issue of Stroke: Journal of the American Heart Association found that higher blood levels of vitamin C were associated with a significantly lower risk of stroke (19). More than 2000 residents of a rural Japanese community participated in a prospective study, which assessed their fruit and vegetable intake, as well as the level of vitamin C in their blood.  After twenty years of follow up, the risk of stroke in individuals whose blood levels of vitamin C were in the highest quartile (1/4) of the group was only 59% of the risk in those whose blood levels were in the lowest quartile.  Additionally, the risk of stroke in those who consumed vegetables 6 to 7 days of the week was only 42 % of the risk in those who consumed vegetables 0 to 2 days of the week. The researchers do not believe any of the study participants were taking vitamin C supplements, and their blood levels of vitamin C were highly correlated with their fruit and vegetable intake. In this study, it is difficult to separate the effects of vitamin C on stroke risk from the effects of other components of fruits and vegetables, emphasizing the benefits of a diet rich in fruits and vegetables (see LPI Rx for Health). The article is available on the website of the journal, Stroke. 
Vitamin C and cancer: A study in the June 15, 2001, issue of the journal Science shows that lipid hydroperoxides (rancid fat molecules) can react with vitamin C to form products that could potentially harm DNA, although the reaction of these products with DNA was not demonstrated in the study. To find out why the Linus Pauling Institute considers the study's conclusions unwarranted, see Vitamin C and cancer - or here we go again!
In a presentation at a meeting of the American Cancer Society, a scientist suggested that supplemental vitamin C might enhance the growth of cancer cells or protect them from cell-killing free radicals produced by radiation and some forms of chemotherapy.  An article published in the Spring/Summer 2000 issue of the Linus Pauling Institute newsletter, Is vitamin C harmful for cancer patients?, provides additional insight on this topic.
Vitamin C and blood lead levels: Several studies in the past two years have investigated the relationship of vitamin C intake and blood levels of the toxic heavy metal, lead.  A summary of the findings of those studies, as well as references can be found in the article, Intriguing New Research Results on Vitamin C, in the Fall/Winter 1999 Linus Pauling Institute Newsletter.

PAULING: The papers contain a simple argument. I have trouble understanding why somebody interested in heart disease didn't think of it 20 or 30 years ago when it was accepted by cardiologists that the primary cause of atherosclerosis and heart disease is a lesion in the wall of an artery in a region of stress. So I asked myself two or three years ago, 'why should there be a lesion in the wall of the artery?' Animals don't have these lesions in regions of stress. Well, you have the lesions because arteries are weak. 

Why are they weak? Ordinarily, animals' arteries are strengthened by the deposit of collagen. And you can't make collagen without using up vitamin C. Humans don't get enough vitamin C, so their arteries are weak. And then a lesion forms, followed by the other stages of developing heart disease. Therefore, deficient intake of vitamin C is a primary cause of cardiovascular disease. 
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