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Vitamin B6:  

Pyridoxal (PL), Pyridoxal 5’ Phosphate (PLP), Pyridoxine (PN)

Over 60 enzyme systems are dependent of B6

Biochemical Functions: 
· energy metabolism

· nervous system function

· immune function 

· homocysteine metabolism

· transamination

· Trp( niacin pathway :  3-H dynurenine(3OH anthranilate

· coenzyme for (-aminolevulinate synthase: heme synthesis

· PLP coenzyme for cystathione synthase 

· lysl oxidase cofactor with Cu2+ for collagen formation
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· compounds that reduce available B6: oral contraceptives, alcohol, coffee, estrogen, tobacco
	· required for niacin synthesis

· PN oxidase requires riboflavin

· PLP kinase requires Zn

· PL chelates Fe ((Fe uptake

· estrogen sulfate competes for DOPA 
carboxylase


	· Theophylline and other methyl xanthines may deplete 
vitamin B 6.

· Isoniazid:  peripheral neuropathy which may be 
prevented by administration of 50 mg/day.  Larger 
doses could, theoretically, interfere with the anti-
tuberculosis effect.

· Hydralazine:  theoretically could reduce risk of drug-
induced lupus form hydralazine and other hydrazine 
analogs.  Metabolism of vitamin B6 is impaired by 
hydrazines and  hydrazides.

· Oral Contraceptives deplete vitamin B6

· L-dopa:  may interfere with effect of L-dopa alone, but 
may enhance the effect of Sinemet (L-dopa + 
carbidopa)

· Deficiency may also be caused by phenelzine,
tartrazine (yellow #5), tobacco smoke, pesticides, 
penicillamine, corticosteroids, anticonvulsants.  CS2, 
PCB and penicillamine have been shown to disrupt 
normal function of vit B6. Chronic exposure can cause 
B6 deficiency.


	Dosage Range:  RDA:  2.0 mg.  Therapeutic doses are 10-500 (rarely) mg/day.  In regard to forms, most all research has used pyridoxine.  The absorption of pyridoxine is near 100%.  Theoretically, PLP may be more effective if the ability to convert pyridoxine is impaired, but PLP absorption may be poor required doses > 200 mg.

Disease process that increase the need for vitamin B6 include: 

· hyperthyroidism
· liver disease
· kidney disease
· chronic stress


	Food Sources:  whole grains, navy beans, walnuts, potato, chicken, fish, liver, egg yolk, pork, kidney, soybeans, peanuts, walnuts


	Deficiency Signs

· Pigmentation, Angular stomatitis, Cheilosis, Atrophic lingual papillae

· Night blindness

· Heart failure, Macrocytic anemia

· Peripheral neuropathy, Ataxia, Dementia, Decreased tendon reflexes
· Green urine (If vitamin B 6 is deficient, xanthurenic acid is produced from tryptophan.  Xanthurenic acid is excreted in the urine.)
· Deficiency will result in increased levels of Homocysteine (with folic acid)
60% of chemical sensitivity pts. at the Environmental Health Center-Dallas have been found to be deficient whether they are taking oral supplements or not.  Low B6 can lead to low taurine; when taurine is low extreme sensitivities to chlorine, chlorite (bleach), aldehydes, alcohols, solvents, and ammonia can develop. B6 deficiency also results in poor ability to conjugate epinephrine and serotonin.


	Toxicity Signs:  

· At  500 mg/day or more for extended periods of time may cause sensory neuropathy in a stocking glove distribution which resides after discontinued use but may take up to a year to do so.  

· Lower doses may cause insomnia, anxiety or bed-wetting which may be prevented by co-administration of magnesium.  

· Doses of 120-600 mg/day have been reported to suppress lactation.


Clinical Indications

	Behavioral and Psychological Conditions

	Attention Deficit-Hyperactivity Disorder
	30 mg/kg/day

25-50 mg/day with other nutrients can be effective
	Controlled study:  Megadoses were reported to be more effective than methyl-phenidate (Ritalin) in children with low levels of whole-blood serotonin.  Lower doses of vitamin B 6 have also been used, either alone or part of program.

	Depression
	20 mg bid (OCP related depression)

80 mg/day (celiac related depression- maybe beneficial for any chronic malabsorptive disease)
	Controlled study:  Women with depression associated with use of oral contraceptives responded.

Uncontrolled study:  patients with diet controlled celiac disease reported improvement after 6 months of treatment

	Schizophrenia
	100-3,000 mg/day with zinc
	Uncontrolled trials:  Patients with polyuria have improved after Tx 


	Cardiovascular Conditions

	Atherosclerosis
	
	Possible prevention by improving homocysteine metabolism and probably through inhibition of platelet aggregation and promotion of tissue integrity


	Dermatological Conditions

	Seborrheic dermatitis
	topical B6:  10-50 mg/g qid
	Uncontrolled trial:  Lesions typically resolve in 5-21 days

	Polymorphous light eruption
	150-200 mg taken 30 min. prior to sun exposure to 100 mg/hour for 9-10 hours 
	Case reports:  Prevented lesions in some patients; effect lasted 2 weeks.


	Endocrine Conditions

	Diabetes mellitus
	
	Theoretical:  Possible prevention of diabetic complications through inhibition of nonenzymatic glycosylation of tissue proteins (Malard reaction).

	Gestational diabetes
	100 mg/day
	Uncontrolled studies:  If vitamin B 6 is deficient, xanthurenic acid is produced from tryptophan.  Xanthurenic acid complexes with insulin and decreases its activity.  Two other studies showed only minimal benefit.


	Genitourinary Conditions

	Kidney stones
	10-50 mg/day, higher for hereditary hyperoxaluria.  1( hyperoxaluria: 1000 mg/day Often used with magnesium
	Prevention of calcium oxalate kidney stones:  vitamin B6 reduces the endogenous formation of oxalate.  Recurrence rate < 10%


	Gynecological Conditions

	Premenstrual Syndrome
	50-200 mg/day.  Theoretically, vitamin B6 may be more effective when used in combination with magnesium, vitamin E and EFA’s
	Controlled trials:  Relieves various Sx of PMS.  Higher doses are sometimes used during premenstrual phase.  It may also alleviate premenstrual acne flare-ups (uncontrolled trial). 

	Pregnancy
	30-75 mg/day
	Controlled trials:  prevention and treatment of nausea and vomiting

	
	10 mg/day throughout pregnancy.  
	Prevention of pre-eclampsia (conflicting data).  May help prevent intrauterine growth retardation, cleft palate and other birth defects.

Large oral doses with magnesium have been used to treat incipient eclampsia (clinical observation:  JM Ellis).  IV up to 500 mg with magnesium chloride(0.5-1 g) may reverse edema and hypertension in acute situations (clinical observation:  JV Wright)


	Hematologic Conditions

	Sickle cell disease
	50 mg bid
	Uncontrolled trial:  Improved general well being and reduced the number of painful crises in patients with sickle-cell disease.  


	Metabolic Conditions

	Monosodium glutamate intolerance
	50 mg/day for 12 weeks
	Controlled trial:  Prevented reactions to MSG


	Musculoskeletal Conditions

	Carpal Tunnel Syndrome
	pyridoxine 50-100 mg 1-2 x day.  If ineffective, consider PLP 50 mg bid-tid or a combination of pyridoxine and PLP 
	Uncontrolled trials have demonstrated effectiveness

(May require up to 12 wk. of Tx before improvement is seen)

	“Menopausal arthritis”
	
	Clinical observation (JM Ellis)

	Osteoporosis
	
	Theoretical:  Possible prevention of osteoporosis by improving homocysteine metabolism


	Neurological Conditions

	Diabetic neuropathy
	50 mg tid
	Uncontrolled trials, conflicting:  Improvement was seen except in severe, advanced cases where not much usually works anyway.

	Tardive dyskinesia
	100 mg/day
	Uncontrolled trials:  May reduce severity.

	Pyridoxine-dependent epilepsy
	25-50 mg/day
	Recommended for infants as well as mothers in subsequent pregnancies.


	Pulmonary Conditions

	Asthma
	50-200 mg/day in adults, 20-50 mg/day  in children with diet and other nutrients
	Controlled and uncontrolled trials:  May help prevent asthma attacks


