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Vitamin B6 is a water-soluble vitamin that exists in three major chemical forms: pyridoxine, pyridoxal, and pyridoxamine. It performs a wide variety of functions in your body and is essential for your good health. For example, vitamin B6 is needed for more than 100 enzymes involved in protein metabolism. It is also essential for red blood cell metabolism. The nervous and immune systems need vitamin B6 to function efficiently, and it is also needed for the conversion of tryptophan (an amino acid) to niacin (a vitamin). 

Hemoglobin within red blood cells carries oxygen to tissues. Your body needs vitamin B6 to make hemoglobin. Vitamin B6 also helps increase the amount of oxygen carried by hemoglobin. A vitamin B6 deficiency can result in a form of anemia that is similar to iron deficiency anemia. 

Calories, protein, vitamins, and minerals are all important to your immune system because they promote the growth of white blood cells that directly fight infections. Because of its involvement in protein metabolism and cellular growth Vitamin B6 is important to the immune system. It helps maintain the health of lymphoid organs (thymus, spleen, and lymph nodes) that make your white blood cells. Animal studies show that a vitamin B6 deficiency can decrease your antibody production and suppress your immune response. 

Vitamin B6 also helps maintain your blood glucose (sugar) within a normal range. When caloric intake is low your body needs vitamin B6 to help convert stored carbohydrate or other nutrients to glucose to maintain normal blood sugar levels. While a shortage of vitamin B6 will limit these functions, supplements of this vitamin do not enhance them in well-nourished individuals. 

How much vitamin B6 do we need?

The Recommended Dietary Allowance (RDA) is the average daily dietary intake level that is sufficient to meet the nutrient requirements of nearly all (97 to 98%) healthy individuals in each life-stage and gender group. The 1998 RDAs for vitamin B6 (in milligrams), are: 1.3 mg for men and women under age 50; 1.7 mg for men and 1.5 mg for women over the age of 50, 1.9 mg for pregnant women, and 2 mg for women who are breastfeeding. 

When can a vitamin B6 deficiency occur? 

Clinical signs of vitamin B6 deficiency are rarely seen in the US. Many older Americans, however, have low blood levels of vitamin B6, which may suggest a marginal or suboptimal vitamin B6 nutritional status. Vitamin B6 deficiency can occur in individuals with poor quality diets that are deficient in many nutrients. Symptoms occur during later stages of deficiency, when intake has been very low for an extended time. Signs of vitamin B6 deficiency include dermatitis (skin inflammation), glossitis (a sore tongue), depression, confusion, and convulsions. Vitamin B6 deficiency also can cause anemia. Some of these symptoms can also result from a variety of medical conditions other than vitamin B6 deficiency. It is important to have a physician evaluate these symptoms so that appropriate medical care can be given. 

Who may need extra vitamin B6 to prevent a deficiency? 

Individuals with a poor quality diet or an inadequate B6 intake for an extended period may benefit from taking a vitamin B6 supplement if they are unable to increase their dietary intake of vitamin B6. Alcoholics and older adults are more likely to have inadequate vitamin B6 intakes than other segments of the population because they may have limited variety in their diet. Alcohol also promotes the destruction and loss of vitamin B6 from the body. 

Asthmatic children treated with the medicine theophylline may need to take a vitamin B6 supplement. Theophylline decreases body stores of vitamin B6, and theophylline-induced seizures have been linked to low body stores of the vitamin. A physician should be consulted about the need for a vitamin B6 supplement when theophylline is prescribed. 

Current Issues and Controversies about Vitamin B6 

Vitamin B6 and the nervous system 

Vitamin B6 is needed for the synthesis of neurotransmitters such as serotonin and dopamine. These neurotransmitters are required for normal nerve cell communication. Researchers have been investigating the relationship between vitamin B6 status and a wide variety of neurologic conditions such as seizures, chronic pain, depression, headache, and Parkinson's disease. 

Lower levels of serotonin have been found in individuals suffering from depression and migraine headaches. So far, however, vitamin B6 supplements have not proved effective for relieving these symptoms. One study found that a sugar pill was just as likely as vitamin B6 to relieve headaches and depression associated with low dose oral contraceptives. 

Alcohol abuse can result in neuropathy, abnormal nerve sensations in the arms and legs. A poor dietary intake contributes to this neuropathy and dietary supplements that include vitamin B6 may prevent or decrease its incidence. 

Vitamin B6 and carpal tunnel syndrome

Vitamin B6 was first recommended for carpal tunnel syndrome almost 30 years ago. Several popular books still recommend taking 100 to 200 milligrams (mg) of vitamin B6 daily to treat carpal tunnel syndrome, even though scientific studies do not indicate it is effective. Anyone taking large doses of vitamin B6 supplements for carpal tunnel syndrome needs to be aware that the Institute of Medicine recently established an upper tolerable limit of 100 mg per day for adults. There are documented cases in the literature of neuropathy caused by excessive vitamin B6 taken for treatment of carpal tunnel syndrome. 

Vitamin B6 and premenstrual syndrome

Vitamin B6 has become a popular remedy for treating the discomforts associated with premenstrual syndrome (PMS). Unfortunately, clinical trials have failed to support any significant benefit. One recent study indicated that a sugar pill was as likely to relieve symptoms of PMS as vitamin B6. In addition, vitamin B6 toxicity has been seen in increasing numbers of women taking vitamin B6 supplements for PMS. One review indicated that neuropathy was present in 23 of 58 women taking daily vitamin B6 supplements for PMS whose blood levels of B6 were above normal. There is no convincing scientific evidence to support recommending vitamin B6 supplements for PMS. 

Vitamin B6 and interactions with medications

There are many drugs that interfere with the metabolism of vitamin B6. Isoniazid, which is used to treat tuberculosis, and L-DOPA, which is used to treat a variety of neurologic problems such as Parkinson's disease, alter the activity of vitamin B6. There is disagreement about the need for routine vitamin B6 supplementation when taking isoniazid. Acute isoniazid toxicity can result in coma and seizures that are reversed by vitamin B6, but in a group of children receiving isoniazid, no cases of neurological or neuropsychiatric problems were observed regardless of whether or not they took a vitamin B6 supplement. Some doctors recommend taking a supplement that provides 100% of the RDA for B6 when isoniazid is prescribed, which is usually enough to prevent symptoms of vitamin B6 deficiency. It is important to consult with a physician about the need for a vitamin B6 supplement when taking isoniazid. 

What is the relationship between vitamin B6, homocysteine, and heart disease?

A deficiency of vitamin B6, folic acid, or vitamin B12 may increase your level of homocysteine, an amino acid normally found in your blood. There is evidence that an elevated homocysteine level is an independent risk factor for heart disease and stroke. The evidence suggests that high levels of homocysteine may damage coronary arteries or make it easier for blood clotting cells called platelets to clump together and form a clot. However, there is currently no evidence available to suggest that lowering homocysteine level with vitamins will reduce your risk of heart disease. Clinical intervention trials are needed to determine whether supplementation with vitamin B6, folic acid, or vitamin B12 can help protect you against developing coronary heart disease. 

What is the health risk of too much vitamin B6 ? 

Too much vitamin B6 can result in nerve damage to the arms and legs. This neuropathy is usually related to high intake of vitamin B6 from supplements, and is reversible when supplementation is stopped. According to the Institute of Medicine, several reports show sensory neuropathy at doses lower than 500 mg per day. The Food and Nutrition Board of the Institute of Medicine has established an upper tolerable intake level (UL) for vitamin B6 of 100 mg per day for all adults. As intake increases above the UL, the risk of adverse effects increases. 

Food Sources of Vitamin B6 

Foods such as fortified breakfast cereals, fish including salmon and tuna fish, meats such as pork and chicken, bananas, beans and peanut butter, and many vegetables will contribute to your vitamin B6 intake. 

· Ready-to-eat cereal, 100% fortified, 3/4 c: 2 mg of B6 ~ 100% of the recommended daily value (DV) 

· Baked potato, flesh and skin, 1 medium: 0.7 mg ~ 35% DV 

· Banana, raw, 1 medium: 0.68 mg ~ 34% DV 

· Garbanzo beans, canned, 1/2 c: 0.57 mg ~ 30% DV 

· Chicken breast, meat only, cooked, 1/2 breast: 0.52 mg ~ 25% DV 

· Oatmeal, instant, fortified, 1 packet: 0.42 mg ~ 20% DV 

· Pork loin, lean only, cooked, 3 oz: 0.42 mg ~20% DV 

· Roast beef, eye of round, lean only, cooked, 3 oz: 0.32 mg ~ 15% DV 

· Trout, rainbow, cooked, 3 oz: 0.29 mg ~ 15% DV 

· Sunflower seeds, kernels, dry roasted, 1 oz: 0.23 mg ~ 10% DV 

· Avocado, raw, sliced, 1/2 cup: 0.2 mg ~ 10% DV 

· Salmon, Sockeye, cooked, 3 oz: 0.19 mg ~ 10% DV 

· Tuna, canned in water, drained solids, 3 oz: 0.18 mg ~ 10% DV 

· Peanut butter, smooth, 2 Tbs: 0.15 mg ~ 8% DV 

Functions: Pyridoxine and its coenzyme form, pyridoxal-5-phosphate, have a wide variety of metabolic functions in the body, especially in amino acid metabolism and in the central nervous system, where it supports production of gamma-aminobutyric acid (GABA). Many reactions, including the conversion of tryptophan to niacin and arachidonic acid to prostaglandin E2 require vitamin B6. The pyridoxal group is important in the utilization of all food sources for energy and in facilitating the release of glycogen (stored energy) from the liver and muscles. It helps as well in antibody and red blood cell production (hemoglobin synthesis) and in the synthesis and functioning of both DNA and RNA. By helping maintain the balance of sodium and potassium in the body, vitamin B6 aids fluid balance regulation and the electrical functioning of the nerves, heart, and musculoskeletal system; B6 is needed to help maintain a normal intracellular magnesium level, which is also important for these functions. The neurotransmitters norepinephrine and acetylcholine and the allergy regulator histamine are all very important body chemicals that depend on pyridoxal-5-phosphate in their metabolism. Also, the brain needs it to convert tryptophan to serotonin, another important antidepressant neurotransmitter. 

Pyridoxine is especially important in regard to protein metabolism. Many amino acid reactions depend on vitamin B6 to help in the transport of amino acids across the intestinal mucosa into the blood and from the blood into cells. By itself and with other enzymes, pyridoxal-5-phosphate helps build amino acids, break them down, and change one to another and is especially related to the production and metabolism of choline, methionine, serine, cysteine, tryptophan, and niacin. 

The body has a high requirement for vitamin B6 during pregnancy. It is important for maintaining hormonal and fluid balance of the mother and for the developing nervous system of the baby. Pyridoxine may somehow be related to the development and health of the myelin covering of the nerves, which allows them to conduct impulses properly. 

Uses: With its many functions, there is also a wide range of clinical uses of vitamin B6, clearly being most helpful when symptoms and diseases are related to a pyridoxine/pyridoxal-5-phosphate depletion or deficiency. Recently there has been widespread use of higher doses of B6, usually from 50-200 mg. per day (though some studies use 500 mg. per day of pyridoxine in time-release form) for premenstrual symptoms, especially water retention, which can lead to breast soreness and emotional tension. Pyridoxine has been very helpful in this role, probably because of its diuretic effect through its influence on sodium-potassium balance and its mysterious influence on the hormonal system. Vitamin B6 also helps with the acne that often develops premenstrually, as well as with dysmenorrhea, or menstrual pain; magnesium is usually used as well in all of these menstrual-related problems. In pregnancy, B6 has been helpful in many women for controlling the nausea and vomiting of morning sickness, which some authorities feel is highly related to vitamin B6 deficiency. 



Linda B., a 33-year-old wife and mother of two, came to see me complaining of premenstrual irritability along with severe breast swelling and pain, all of which interfered with her life. She began a simple supplement regimen that included vitamin B6 50 mg. three times daily. She felt remarkably better during her next two menstrual cycles. Follow-up care included some diet shifts, weight loss, and a continued supplement program. She began feeling better throughout the month, and her well-being has continued for years. My office still receives thank-you notes from her. 


It seems that whenever there are increased levels of estrogen in the body, more B6 is required. This occurs not only in pregnancy but also for women who take birth control pills and those postmenopausal women on estrogen treatment as well. It is likely that some of the emotional symptoms experienced by many women on the pill, such as fatigue, mood swings, depression, and loss of sex drive, may be related to a deficiency of B6 and thereby helped by supplementation. 

Vitamin B6 is used for people with stress conditions, fatigue, headaches, nervous disorders, anemia, and low blood sugar or diabetes, and in men for prostatitis, low sex drive, or hair loss. Pyridoxal-5-phosphate (P5P) is occasionally used in formulas or as an individual supplement for certain conditions. As the active coenzyme of pyridoxine, P5P can go more directly into the metabolic cycles and does not have to be converted; thus, it may be more helpful than pyridoxine alone in such problems as fatigue, allergies, viral disease, chemical sensitivities, mental illness, and cancer. Pyridoxine supplementation is also used for a variety of skin problems--dandruff, eczema, dermatitis, and psoriasis. In regard to the nervous system, vitamin B6 has been supportive in cases of epilepsy, Parkinson's disease, multiple sclerosis, and neuritis. Vitamin B6 therapy, from 100-300 mg. daily for 8-12 weeks, appears to reduce carpal tunnel syndrome and increase the ability to use the hands in most patients. 

Pyridoxine is a natural diuretic and is often helpful not only for the previously mentioned premenstrual problems but also in overweight and fluid-retaining people and as an adjunct to blood pressure control. Vitamin B6 (along with magnesium) has received some note in regard to preventing the formation of kidney stones or the recurrence of stones in those who have had them. In his book Nutrition and Vitamin Therapy (Grove Press, 1980), Michael Lesser, M.D., states that in a study reported in 1974 by the Journal of Urology, 10 mg. of vitamin B6 and 300 mg. of magnesium oxide prevented recurrence in about 80 percent of patients with a long history of kidney and urinary tract stone formation. Dr. Lesser also noted that the B6-magnesium combination helps in some hyperactive kids and those with fits or problems of autism. He states that pyridoxine in fairly large doses will stimulate dream activity as well as reduce the potential toxicity of barbiturate drugs, carbon monoxide and some other chemical exposures, and irradiation. Vitamin B6 works best when taken with magnesium, zinc, riboflavin, and brewer's yeast or the other B vitamins. 

Pyridoxine, probably more than the other B vitamins except folic acid, is supportive of healthy immune function. B6 deficiency can produce immune weakness, and B6 treatment may be helpful against infections and cancer. Recent studies have shown that pyridoxine can inhibit the growth of some cancer cells, specifically mice and human melanoma cells. Further research with B6 will likely find an even wider range of uses. 

Deficiency and toxicity: There is basically no toxicity with pyridoxine at reasonable daily dosages, though there has been some recent concern about this. Regular oral intake of 200 mg. and intravenous doses of 200 mg. have shown no side effects. Usually, the toxic doses are much higher, between 2Ð5 grams. Some recent reports in the medical literature show that regular usage of over 2,000 mg. per day, which some women especially have been taking, are correlated with episodes of peripheral neuritis. Although the experience of weakness or tingling of arms or legs has been transient and mostly correctable by decreasing the B6 dosage, this does warrant some concern about excessive use of B6, especially long-term use. Since part of the neuropathy problem comes from the liver's inability to convert all of the pyridoxine to active P5P, this concern can be lessened by supplementing some of the B6 as pyridoxal-5-phosphate (as I have done in many of my programs), especially when the dose of vitamin B6 exceeds 200 mg. per day. In addition, using increased amounts of magnesium with the higher levels of vitamin B6 will reduce the occurrence of the peripheral neuritis. 

Deficiency, as usual, is a bigger concern with vitamin B6, as it is with all the B vitamins. So many functions are performed by pyridoxine that its deficiency affects the whole body. Most of these deficiency symptoms are fairly vague. Muscle weakness, nervousness, irritability, and depression are not uncommon. Many of the symptoms are similar to those of both niacin and riboflavin deficiencies; depression is common in all of them. 

Metabolically, pyridoxine deficiency has a dramatic effect on amino acid metabolism, with a decreased synthesis of niacin from tryptophan, a decrease in neurotransmitter chemicals, and a decrease in hemoglobin production. Fatigue, nervous system symptoms, and anemia are all influenced by deficiency. Further nerve-related problems include paraesthesia, incoordination, confusion, insomnia, hyperactivity, and, more severely, neuritis, electroencephalogram (EEG) changes, and convulsions. Other problems include dermatitis or cracks and sores at the corners of the mouth and eyes and visual disturbances. 

There is special concern about deficiency during pregnancy, when vitamin B6 needs are higher, as it may cause water retention and the nausea and vomiting of morning sickness and has been correlated with a higher incidence of common problems of later pregnancy, such as toxemia (preeclampsia, high blood pressure, edema, and hyper-reflexes) and eclampsia (those same symptoms plus seizures). B6 deficiency in later pregnancy can be associated with birthing difficulties. There is also an increased likelihood of diabetic and blood sugar problems in pregnancy when vitamin B6 is deficient. 

Overall, vitamin B6 deficiency can cause a variety of nervous symptoms, skin problems, and amino acid/protein metabolic abnormalities. These can lead to the more common expressions--headache, dizziness, inability to concentrate, irritability and epileptic-type activity, labile depression, and weakness. Water retention is common. Nausea, vomiting, and dry skin, especially extensive dandruff and a cracked sore mouth and tongue are also more likely with vitamin B6 deficiency. 

Requirements: Vitamin B6 intake, though based on many factors, is determined primarily by protein intake, because it is so important to protein metabolism. The RDA for adults is a minimum of 2 mg. of B6 per 100 grams of protein consumed. In children, it ranges from 0.6-1.2 mg. per 100 grams of protein. 

However, the need for vitamin B6 increases in a variety of situations. During pregnancy and lactation and with birth control pill or estrogen use, higher levels are required. For those who eat a high-sugar or processed-food diet or a high-protein diet, requirements for B6 are greater and deficiencies or depletion are more common. When there is impairment of the digestive system, cardiac failure, or radiation use, or even just the aging process, needs for vitamin B6 are increased.

Vitamin B6 has been used in connection with the following conditions (refer to the individual health concern for complete information):

	Rating
	Health Concerns
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	Anemia (if deficient and for genetic vitamin B6-responsive anemia)

Autism
Depression (in women taking oral contraceptives)

High homocysteine (in combination with folic acid and vitamin B12)

Morning sickness
Premenstrual syndrome
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	Age-related cognitive decline
Asthma
Canker sores
Carpal tunnel syndrome
Childhood intelligence (for deficiency)

Depression (associated with premenstrual syndrome)

Diabetes (gestational only)

Low back pain (in combination with vitamin B1 and vitamin B12)

MSG sensitivity
Pregnancy and postpartum support (if homocysteine levels are elevated)

Schizophrenia
Vertigo
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	Acne
Alcohol withdrawal support
Alzheimer’s disease (in combination with iron and coenzyme Q10)

Amenorrhea
Atherosclerosis
Attention deficit disorder
Celiac disease
Eating disorders (for bulimia)

Epilepsy
Fibrocystic breast disease
Heart attack
HIV support
Hypoglycemia
Kidney stones
Osgood-Schlatter disease (in combination with manganese and zinc)

Osteoporosis (to lower homocysteine)

Parkinson’s disease (with Sinemet® or Eldepryl®)

Photosensitivity
Pre- and post-surgery health
Preeclampsia
Seborrheic dermatitis
Sickle cell anemia
Stroke
Tardive dyskinesia
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Reliable and relatively consistent scientific data showing a substantial health benefit.
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Contradictory, insufficient, or preliminary studies suggesting a health benefit or minimal health benefit.
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An herb is primarily supported by traditional use, or the herb or supplement has little scientific support and/or minimal health benefit.


High-dose pyridoxine as an 'anti-stress' strategy
by: McCarty MF Pantox Laboratories, San Diego, California, USA 
Cancer Treat Rev 2000 May; 54(5):803-807

ABSTRACT

Pyridoxine nutritional status has a significant and selective modulatory impact on central production of both serotonin and GABA - neurotransmitters which control depression, pain perception, and anxiety - owing to the fact that the decarboxylases which produce these neurotransmitters have a relatively low affinity for pyridoxal phosphate (PLP). Pyridoxine deficiency leads to increased sympathetic outflow and hypertension in rodents, possibly reflecting decreased central production of these neurotransmitters; conversely, supplemental pyridoxine lowers blood pressure in many animal models of hypertension, and there is preliminary evidence for antihypertensive activity in humans as well. Additionally, physiological levels of PLP interact with glucocorticoid receptors to down-regulate their activity. Thus, high-dose pyridoxine, by amplifying tissue levels of PLP, may be expected to have a favorable impact on certain dysphoric mental states, while diminishing sympathetic output and acting peripherally to blunt the physiological impact of corticosteroids. In light of growing evidence that chronic dysphoria, particularly when accompanied by hopelessness or cynicism, has a major negative impact on morbidity and mortality from a wide range of disorders, high intakes of pyridoxine may have the potential to improve prognosis in many individuals. With respect to cardiovascular health, reduction of homocysteine levels should contribute to this benefit. These predictions are consistent with recent epidemiology correlating plasma PLP levels with risk for vascular events and overall survival.

VITAMIN B6
Vitamin B6 is a water-soluble vitamin that was first isolated in the 1930's. There are six forms of vitamin B6: pyridoxal (PL), pyridoxine (PN), pyridoxamine (PM), and their phosphate derivatives: pyridoxal 5'-phosphate (PLP), pyridoxine 5'-phosphate (PNP), and pridoxamine 5'-phospate (PNP). PLP is the active coenzyme form, and has the most importance in human metabolism (1).

FUNCTION
Vitamin B6 must be obtained from the diet because humans cannot synthesize it, and the coenzyme, PLP plays a vital role in the function of approximately 100 enzymes that catalyze essential chemical reactions in the human body (1, 2). For example, PLP functions as a coenzyme for glycogen phosphorylase, an enzyme that catalyzes the release of glucose stored in the muscle as glycogen. Much of the PLP in the human body is found in muscle bound to glycogen phosphorylase. PLP is also a coenzyme for reactions used to generate glucose from amino acids, a process known as gluconeogenesis.

Nervous system function
The synthesis of the neurotransmitter, serotonin, from the amino acid, tryptophan, in the brain is catalyzed by a PLP-dependent enzyme. Other neurotransmitters such as dopamine, norepinephrine and gamma-aminobutyric acid (GABA) are also synthesized using PLP-dependent enzymes (2).

Red blood cell formation and function
PLP functions as a coenzyme in the synthesis of heme, a component of hemoglobin. Hemoglobin is found in red blood cells and is critical to their ability to transport oxygen throughout the body. Both PL and PLP are able to bind to the hemoglobin molecule and affect its ability to pick up and release oxygen. However, the impact of this on normal oxygen delivery to tissues is not known (2).

Niacin formation
The human requirement for another vitamin, niacin, can be met in part by the conversion of the dietary amino acid, tryptophan, to niacin, as well as through dietary intake. PLP is a coenzyme for a critical reaction in the synthesis of niacin from tryptophan. Thus, adequate vitamin B6 decreases the requirement for niacin in the diet (2).

Hormone function
Steroid hormones, such as estrogen and testosterone, exert their effects in the body by binding to steroid hormone receptors in the nucleus of the cell and altering gene transcription. PLP binds to steroid receptors in such a manner as to inhibit the binding of steroid hormones, thus decreasing their effects. The binding of PLP to steroid receptors for estrogen, progesterone, testosterone, and other steroid hormones suggest that the vitamin B6 status of an individual may have implications for diseases affected by steroid hormones, such as breast cancer and prostate cancer (2).

Nucleic acid synthesis
PLP serves as a coenzyme for a key enzyme involved in the mobilization of single-carbon functional groups (one-carbon metabolism). Such reactions are involved in the synthesis of nucleic acids. The effect of B6 deficiency on immune system function may be partly related to the role of PLP in one-carbon metabolism (see Disease Prevention).

DEFICIENCY
Severe deficiency of vitamin B6 is uncommon. Alcoholics are thought to be most at risk of vitamin B6 deficiency, due to a low intake and impaired metabolism of the vitamin. In the early 1950's seizures were observed in infants as a result of severe vitamin B6 deficiency due to an error in the manufacture of infant formula. Abnormal electroencephalogram (EEG) patterns have been noted in some studies of vitamin B6 deficiency. Other neurologic symptoms noted in severe vitamin B6 deficiency include irritability, depression, and confusion; additional symptoms include inflammation of the tongue, sores or ulcers of the mouth, and ulcers of the skin at the corners of the mouth (1).

INDICATIONS

Vitamin B6 is used for the treatment of vitamin B6 deficiency and for the prophylaxis of isoniazid-induced peripheral neuropathy. It may also be helpful in treatment of convulsions of the newborn secondary to glutamate decarboxylase deficiency, sideroblastic anemia secondary to delta-aminolevulinate synthase deficiency, primary hyperoxaluria type 1 secondary to peroxisomal alanine-glyoxylate transaminase deficiency, homocystinuria secondary to cystathionine beta-synthase deficiency, cystathioninuria secondary to gamma-cystathionase deficiency, xanthurenic aciduria secondary to kynureninase deficiency and gyrate atrophy of choroid and retina secondary to ornithinine-delta-aminotransferase deficiency.

Vitamin B6 may be helpful in some women with premenstrual dysphoric disorder (PMDD), also known as premenstrual syndrome (PMS), and may be useful in some cases of gestational diabetes and for protection against metabolic imbalances associated with the use of some oral contraceptives. Results are mixed and largely negative with the respect to claims that vitamin B6 is an effective treatment of carpal tunnel syndrome. There is very preliminary evidence that vitamin B6 may help protect against atherosclerosis, that it might show some activity against melanoma and that it might be helpful in some neurologic conditions. It has some immune stimulating properties. It is an anti-emetic in some circumstances. There is little evidence to support claims that vitamin B6 is an effective treatment for depression (other than, possibly, the depression associated with premenstrual syndrome), autism, schizophrenia, atopic dermatitis, alcoholism, diabetic peripheral neuropathy, Down's syndrome, dental caries, Huntington's chorea or steroid-dependent asthma.

RESEARCH SUMMARY

A recent review of randomized, double-blind, placebo-controlled trials of vitamin B6 in the treatment of premenstrual syndrome (PMS) concluded that the treatment significantly relieves overall premenstrual and premenstrual-associated depressive symptoms. Doses ranged between 50 milligrams and 600 milligrams of vitamin B6 daily. Only one of 940 subjects included in these studies reported symptoms suggestive of sensory neuropathy, the principal adverse reaction of high dose vitamin B6. Premenstrual symptoms were significantly relieved by 100 milligrams of vitamin B6 daily (typically in divided 50 milligrams doses). There was less evidence of efficacy at a 50 milligram daily dose. Though the review authors found methodological flaws in many of the studies, they have stated that the available evidence warrants a large scale multicenter clinical trial. Vitamin B6's apparent efficacy in PMS has been speculatively attributed, in part, to its role as a cofactor in the synthesis of serotonin and dopamine, deficits in the availability and function of which may play a part in the pathogenesis of PMS.

There are reports that vitamin B6 supplementation can help normalize disturbances in the metabolism of tryptophan associated with the use of some oral contraceptives. Studies suggest that 5 to 50 milligrams daily are adequate for this purpose. Improved glucose tolerance has been reported in some of these studies. Some other studies, however, have shown no vitamin B6 effect on the nausea, vomiting, dizziness and irritability sometimes associated with the use of oral contraceptives. Evidence is conflicting and inconclusive with respect to vitamin B6's impact on depression linked to the use of oral contraceptives.

Claims that vitamin B6 is useful in improving glucose tolerance in diabetics in general is poorly supported except in gestational diabetes where the evidence is somewhat better, though still far from conclusive. More research is needed.

Studies on the use of vitamin B6 in the treatment of carpal tunnel syndrome have produced mixed results which, on balance, suggest little benefit. Some open trials have found that vitamin B6 is helpful, but most double-blind, placebo-controlled trials have reported no benefit. Until larger, better-designed studies are conducted, no useful conclusion can be reached with respect to vitamin B6's role, if any, in treating carpal tunnel syndrome.

It has been suggested that vitamin B6 might have cardioprotective effects. Reduced levels of vitamin B6 have been associated with elevated levels of homocysteine, a risk factor for atherosclerosis. Results have been mixed on the ability of supplemental vitamin B6 to lower homocysteine levels. There is one uncontrolled report associating supplemental vitamin B6 use with reduced incidence of acute cardiac chest pain and myocardial infarction. And there is a recent study showing a significant protective effect of vitamin B6 on function and integrity of vascular endothelium subjected to experimental injury by activated platelets. There are also preliminary reports that supplemental vitamin B6 can reduce hypertension in some. This work needs confirmation.

There was a report in 1985 that a topical application of pyridoxal produced significant regression in the metastatic melanoma of two patients. Greater than 50% regression of lesions was noted after two weeks of treatment. Untreated lesions did not regress. This preliminary report needs followup.

Vitamin B6 is an effective treatment for seizures in infants caused by a specific inborn metabolic disorder. Deficiencies in vitamin B6 have been associated with a number of neurologic and behavioral disorders, but interventive data are largely lacking. There is a study of Egyptian mothers and their infants significantly relating the vitamin B6 nutritional status of the mother to infant behavior. Some studies have indicated that, even in the United States, a significant percentage of women of child-bearing age, as well as pregnant and lactating women, may have vitamin B6 intakes below the recommended dietary allowance.

Studies are needed to determine the effects of low maternal vitamin B6 intake on neurologic and behavioral development in offspring: Experiments with vitamin B6-deficient maternal rats have demonstrated effects that might impair developmental processes related to learning and memory in offspring.

Vitamin B6 plays an active role in the immune system. Even marginal deficiency, such as is found in many of the elderly, may result in some immune deficits. Chronically ill patients, notably those with HIV-disease, also often exhibit marginal or frank vitamin B6 deficiency. Both humoral and cell-mediated immune responses have been shown to be impaired in those with vitamin B6 deficiencies. Supplementation to normal levels generally restores immune function due to deficiency. Higher doses have not been reported to further stimulate or modulate the immune system.

In one study, approximately one-third of a healthy elderly population had marginal vitamin B6 deficiency. Supplementation with the vitamin in elderly subjects has produced significant improvement in immune function as determined by a number of laboratory measures, including lymphocyte proliferative responses to both T- and B-cell mitogens. Percentages of CD3+ and CD4+ (but not CD8+) cells increased significantly in elderly subjects receiving 50 milligrams of vitamin B6 daily.

Vitamin B6 has been used with some success as an anti-emetic in a dose range of 50-200 milligrams daily. It has been effective in treating nausea subsequent to radiotherapy and nausea associated with pregnancy ("morning sickness"). In one double-blind trial, vitamin B6 alleviated the severe nausea and significantly reduced the vomiting of those who received the vitamin in 25 milligram doses every eight hours for three days.
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