Etiology

Severe deficiencies of niacin and tryptophan, a precursor from which the body can synthesize niacin, are the principal causes of pellagra.  Amino Acid imbalance may also contribute to the deficiency.

Primary deficiency usually occurs in areas where maize forms a major part of the diet.  Bound niacin, found in maize, is not assimilated in the intestinal tract unless it has been previously related with alkalis, as in preparation of tortillas

Secondary deficiency occurs in diarrheas, cirrhosis, and alcoholism as well as after extensive postoperative use of nutrient infusions lacking vitamin.

Signs and Symptoms
Four categories of symptoms

Cutaneous Lesions

· Acute lesions consisting of erythema followed by vesiculation, bullae, crusting, and desquamation; secondary infection is common, notably after exposure to sunlight (actinic trauma)

· Intertrigo, also acute, characterized by redness, maceration, abrasion, and secondary infection in the intertriginous areas

· Chronic hypertrophy, in which the skin is thickened, inelastic, fissured, and deeply pigmented over pressure points; secondary infection often develops, and the lesion has a sharply defined pearly border of regenerating epithelium when healing begins

· Chronic atrophic lesions, with dry, scaly, inelastic skin too large for the part it covers (seen in older pellagrins).
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Mucous membrane symptoms
Mucous membrane symptoms primarily affect the mouth but may also affect the vagina and urethra. Scarlet glossitis and stomatitis are characteristic of acute deficiency. The tip and margins of the tongue and the mucosa around Stensen's duct are affected first. As the lesion progresses, the entire tongue and oral mucous membranes become bright scarlet, followed by a sore mouth, increased salivation, and edema of the tongue. Ulcerations may appear, especially under the tongue, on the mucosa of the lower lip, and opposite the molar teeth. They are often covered by a grayish slough containing Vincent's organisms.
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GI symptoms

GI symptoms, which are indeterminate in early cases, include burning of the mouth, pharynx, and esophagus and abdominal discomfort and distention. Later, nausea, vomiting, and diarrhea may occur. Diarrhea, often bloody because of GI hyperemia and ulceration, is serious.
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CNS symptoms

CNS symptoms include (1) organic psychosis, characterized by memory impairment, disorientation, confusion, and confabulation (excitement, depression, mania, and delirium predominate in some patients; in others, the reaction is paranoid); and (2) encephalopathic syndrome, characterized by clouding of consciousness, cogwheel rigidity of the extremities, and uncontrollable sucking and grasping reflexes. Differentiating these CNS changes from those in thiamine deficiency is difficult.
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Diagnosis and Treatment

Niacin deficiency must be distinguished from other causes of stomatitis, glossitis, diarrhea, and dementia. Diagnosis is easy when the clinical findings include skin and mouth lesions, diarrhea, delirium, and dementia. More often, the condition is less fully developed, and a history of a diet lacking niacin and tryptophan is significant. Urinary excretion of N´-methylnicotinamide (NMN) and its pyridone is decreased. NMN excretion of < 0.8 mg/day suggests a niacin deficiency.
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Multiple deficiencies of B vitamins and protein often occur together; therefore, a balanced diet is needed. Supplemental niacinamide 300 to 1000 mg/day should be given orally in divided doses. In most cases, 300 to 500 mg is sufficient. Niacinamide is generally used to treat deficiency states, because niacin can cause flushing, itching, burning, or tingling sensations, whereas niacinamide does not; however, niacinamide does not possess hypolipidemic or vasodilating properties as does niacin. When oral therapy is precluded because of diarrhea or lack of patient cooperation, 100 to 250 mg should be injected sc bid to tid. In encephalopathic states, 1000 mg po plus 100 to 250 mg IM is recommended. Other B-complex vitamins should also be given in therapeutic dosages. 
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Food Sources

Niacin is found in dairy products, poultry, 

fish, lean meats, nuts, and eggs

Niacin assists in the functioning of the 

digestive system, skin, and nerves.  It is also important for the conversion of food to energy.

Other Names

Nicotinic Acid

Nicotinamide

Vitamin B3

Forms Found

Vitamins


Niacinamide

Body 



Niacinamide

NAD, NADP

Indications
These are its action in lowering high cholesterol levels and in elevating high density lipoprotein cholesterol levels (HDL), and its therapeutic role in the schizophrenias and other psychiatric conditions. It has been found helpful for many other diseases or conditions. 
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Physical

Cardiovascular
Of the two major findings made by my research group in Saskatchewan, the nicotinic acid-cholesterol connection is well known and nicotinic acid is used worldwide as an economical, effective and safe compound for lowering cholesterol and elevating high density cholesterol.  It was shown that these compounds were very effective in small doses in curing vitamin deficiency diseases and in preventing their occurrence. This was the preventive phase of vitamin use. Then it was recognized that they have therapeutic properties not directly related to vitamin deficiency diseases but may have to be used in large doses. This was the second or present wave wherein vitamins are used in therapy for more than deficiency diseases. Our discovery that nicotinic acid was an hypocholesterolemic compound is credited as the first paper to initiate the second wave and paved the way for orthomolecular medicine which came along several years later.
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Arthritis
Several of the patients who were given this vitamin would report after several months that their arthritis was better. Since that time this vitamin has been a very important component of the orthomolecular regimen for treating arthritis. 
Patients who are early into their arthritis respond much more effectively and are not left with residual disability.
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Juvenile Diabetes
Dr. Robert Elliot, Professor of Child Health Research at University of Auckland Medical School is testing 40,000 five-year old children for the presence of specific antibodies that indicate diabetes will develop. Those who have the antibodies will be given nicotinamide. This will prevent the development of diabetes in most the children who are vulnerable. According to the Rotarian for March 1993 this project began 8 years ago and has 3200 relatives in the study. Of these, 182 had antibodies and 76 were given nicotinamide. Only 5 have become diabetic compared to 37 that would have been expected. Since 1988 over 20,100 school children have been tested. None have become diabetic compared to 47 from the untested comparable group. A similar study is underway in London, Ontario. 
Vitamin B-3: Niacin and Its Amide
by A. Hoffer, M.D., Ph.D.
Victoria, British Columbia, Canada
Psychiatric


Children with Learning and/or Behavioral Disorders

Organic Confusion States

Non-Alzheimer’s forms of dementia 

Electroconvulsive therapy-induced memory disturbances 


Alcoholism
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Cancer
Recent findings have shown that vitamin B-3 does have anti-cancer properties. Niacin, niacinamide and nicotinamide adenine dinucleotide (NAD) are interconvertable via a pyridine nucleotide cycle. NAD, the coenzyme, is hydrolyzed or split into niacinamide and adenosine dinucleotide phosphate (ADP-ribose). Niacinamide is converted into niacin, which in turn is once more built into NAD. The enzyme which splits ADP is known as poly (ADP-ribose) polymerase, or poly (ADP) synthetase, or poly (ADP-ribose) transferase.  Poly (ADP-ribose) polymerase is activated when strands of deoxyribonucleic acid (DNA) are broken. The enzyme transfers NAD to the ADP-ribose polymer, binding it onto a number of proteins. The poly (ADP-ribose) activated by DNA breaks helps repair the breaks by unwinding the nucleosomal structure of damaged chromatids. It also may increase the activity of DNA ligase. This enzyme cuts damaged ends off strands of DNA and increases the cell's capacity to repair itself. Damage caused by any carcinogenic factor, radiation, chemicals, is thus to a degree neutralized or counteracted. 
Vitamin B-3 may increase the therapeutic efficacy of anti-cancer treatment. In mice, niacinamide increased the toxicity of irradiation against tumors. The combination of normobaric carbogen with nicotinamide could be an effective method of enhancing tumour radiosensitivity in clinical radiotherapy where hypoxia limits the outcome of treatment. Chaplin, Horsman and Aoki16 found that nicotinamide was the best drug for increasing radiosensitivity compared to a series of analogues. The vitamin worked because it enhanced blood flow to the tumor. Nicotinamide also enhanced the effect of chemotherapy. They suggested that niacin may offer some cardioprotection during long-term adriamycin chemotherapy. 
Further evidence that vitamin B-3 is involved in cancer is the report by Nakagawa, Miyazaki, Okui, Kato, Moriyama and Fujimura17 that in animals there is a direct relationship between the activity of nicotinamide methyl transferase and the presence of cancer. Measuring the amount of N-methyl nicotinamide was used to measure the activity of the enzyme. In other words, in animals with cancer there is increased destruction of nicotinamide, thus making less available for the pyridine nucleotide cycle. This finding applied to all tumors except the solid tumors, Lewis lung carcinoma and melanoma B-16.
Gerson18 treated a series of cancer patients with special diets and with some nutrients including niacin 50 mg 8 to 10 times per day, dicalcium phosphate with vitamin D, vitamins A and D, and liver injections. He found that all the cancer cases were benefitted in that they became healthier and in many cases the tumors regressed.
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Doses
The optimum dose range is wide enough to require different recommendations for different classes of diseases. As is always the case with nutrients, each individual must determine their own optimum level. With nicotinic acid increasing the dose until the flush is gone does this. One can start with as low a dose as 100 mg taken three times each day after meals and gradually increase it. I usually start with 500 mg each dose and often will start with 1 gram per dose especially for cases of arthritis, for schizophrenics, for alcoholics and for a few elderly patients. No person should be given nicotinic acid without explaining to them that they will have a flush, which will vary in intensity from none to very severe. The flush may remain too intense for a few patients and the nicotinic acid may have to be replaced by a slow release preparation or by some of the esters, for example, inositol niacinate. 
The flush starts in the forehead with a warning tingle. Then it intensifies. The rate of the development of the flush depends upon so many factors it is impossible to predict what course it will follow. The following factors decrease the intensity of the flush, a cold meal, taking it after a meal, taking aspirin before, using an antihistamine in advance. The following factors make the flush more intense, a hot meal, a hot drink, an empty stomach, chewing the tablets and the rate at which the tablets break down in liquid. From the forehead and face the flush travels down the rest of the body, usually stopping somewhere in the chest but may extend to the toes. With continued use the flush gradually recedes and eventually may be only a tingling sensation in the forehead. If the person stops taking the vitamin for a day or more the sequence of flushing will be re-experienced. With nicotinamide there should be no flushing but I have found that about 2% will flush. This may be due to rapid conversion of the nicotinamide to nicotinic acid in the body.
When the dose is too high for both forms of the vitamin the patients will suffer from nausea at first, and then if the dose is not reduced it will lead to vomiting. These side effects may be used to determine what is the optimum dose. When they do occur the dose is reduced until it is just below the nausea level. With children the first indication may be loss of appetite. If this does occur the vitamin must be stopped for a few days and then may be resumed at a lower level. Very few can take more than 6 grams per day of the nicotinamide. With nicotinic acid it is possible to go much higher. Many schizophrenics have taken up to 30 grams per day with no difficulty. The dose will alter over time and if on a dose where there were no problems, they may develop in time. Usually this indicates that the patient is getting better and does not need as much.
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Categories of Doses: 


Category 1. These are people who are well or nearly well, and have no obvious disease. They are interested in maintaining their good health or in improving it. They may be under increased stress. The optimum dose range varies between 0.5 to 3 grams daily. The same doses apply to nicotinamide.

Category 2. This includes everyone under physiological stress suffering from acute illness such as the common cold or flu, or other diseases that do not threaten death. All the psychiatric syndromes are included in this group including the schizophrenias and the senile states. It also includes the very large group of people with high blood cholesterol levels or low HDL when it is desired to restore these blood values to normal. The dose range is 1 gram to 10 grams daily. For nicotinamide the range is 11/2 G to 6 G. Nicotinamide does not affect cholesterol levels.
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Conclusion
Vitamin B-3 is a very effective nutrient in treating a large number of psychiatric and medical diseases but its beneficial effect is enhanced when the rest of the orthomolecular program is included. The combination of vitamin B-3 and the antioxidant nutrients is a great anti-stress program.
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Side Effects


"A tingling or flushing sensation in the skin after relatively large doses (in excess of 75 mg) of nicotinic acid is a rather common phenomenon. It is the result of dilation of the blood vessels that is one of the natural actions of nicotinic acid and one for which it is used therapeutically. Whether this should therefore be regarded as a true adverse reaction is a moot point. The reaction clears regularly after about 20 minutes and is not harmful to the individual. It is very rare for this reaction to occur at less than three times the RDA, even in very sensitive individuals. In most people much larger quantities are required. The related substance nicotinamide only very rarely produces this reaction and in consequence this is the form generally used for vitamin supplementation.
"Doses of 200 mg to 10 g daily of the acid have been used therapeutically to lower blood cholesterol levels under medical control for periods of up to 10 years or more and though some reactions have occurred at these very high dosages, they have rapidly responded to cessation of therapy, and have often cleared even when therapy has been continued.
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Definition of Terms:

Co-Enzyme: 1) a coenzyme that occurs in all living cells and is essential to the metabolism of carbohydrates, fats, and some amino acids – compare 2) a thermostable nonprotein compound that forms the active portion of an enzyme system after combination with an apoenzyme

Co-Factor: a small, non-protein part of an enzyme that is essential to the enzyme’s catalytic activity

CoSubstrate: Coenzyme that serves as a second substrate in an enzyme-catalyzed reaction, often a oxidizing or reducing agent.

Cutaneous: have, relating to, or affecting the skin

Dehydrogenase: an enzyme that accelerates the removal of hydrogen from metabolites and its transfer to other substances

Erythema: abnormal redness of the skin due to capillary congestion

Hydrid: a compound of hydrogen with a more electropositive element or group

Maize: Indian Corn

Pellegra: a disease marked by dermatitis, gastrointestinal disorders, and central nervous symptoms and associated with a diet deficient in niacin

Precursor: a substance, cell, or cellular component from which another substance, cell, or cellular component is formed

Substrate: a substance acted upon (as by an enzyme)

Other Resources

Dietary Reference Intakes

http://books.nap.edu/books/0309065542/html/123.html
Niacin Analogues

http://www.highfiber.com/~galenvtp/vtlnacnx.htm
Niacin Deficiency

http://www.merck.com/pubs/mmanual/section1/chapter3/31.html
The 3D Structure of Vitamin B3

http://www.chem.ox.ac.uk/mom/vitamins/vitaminb3.htm
University of Maryland Medicine

http://umm.drkoop.com/conditions/ency/article/002409.htm
