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Niacin/Niacinamide

Niacin is involved in over 50 metabolic reactions that are related to energy release from carbohydrate.  Nicotinamide is component of two related coenzymes NAD, NADP which are oxidized to NAD+ and NADP+, and are reduced to NADH and NADPH.

Biochemical Functions:

· conversion from tryptophan

· GTF component

· energy metabolism:  nicotinamide adenine dinucleotide (NAD+, NADH)

· normal brain function and serotonin metabolism.  
· deamination of amino acids

· fatty acid synthesis Beta oxidation of fatty acids

· used in steroid formation 
· drug metabolism
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	Folate
	
	· combines with Glu for ( GTF

· reduces glutathione

· folate conversion

· (Leu((niacin synthesis by inhibited quinolinic acid synthesis from Trp

· niacin synthesis required vit B2, B6

· DHAA (AA  

· isoniazid binds to phospholipoprotein

· pregnancy and oral contraceptives inhibit conversion from Trp
	· Concomitant use of HMG-CoA reductase inhibitors and 

     high doses of niacin can cause rhabdomyolysis, 


particularly with atorvastatin (Lipitor)

· Pretreatment with aspirin may block the niacin flush.  

· Niacin may potentiate the action of ganglionic blocking

agents and vasoactive drugs resulting in postural 
hypotension.


	Dosage and Administration:  RDA:  13-18 mg qd. Alternate forms of niacin include niacinamide and inositol hexa-nicotinate, a compound which is hydrolyzed to form six molecules of niacin and one molecule of inositol. Stabilized NADH is available from Menuco (800-636-8261) or Cardiovascular Research (800-888-4585).

IV: 250 mg bid/ 500 mg qd is considered a safe maximum dose.


	Food sources: yeast, seeds Poultry, beef, fish, peanut butter, legumes, enriched and fortified grain products


	Deficiency Signs:  The 4 D’s

· Dermatitis:  Pigmentation, desquamation of sun-exposed areas;  angular stomatitis, cheilosis, atrophic lingual papillae, glossitis

· Dementia

· Diarrhea

· Death

	

	


	Toxicity Signs:  

· Niacin causes a transient skin flush with as little as 50 mg.  Theoretically, niacin depletes available histamine with resulting in a decreased response with continued use (2 weeks or more).  

· Large doses of niacin may increase or decrease blood sugar levels in some diabetics.  

· Elevated transaminases and, rarely, hepatitis may occur with doses of 3000 mg/day or more.  Sustained release niacin is significantly more hepatotoxic than is regular niacin. Nausea may be an early warning sigh of hepatotoxicity in a patient on niacin therapy.
· Niacin has been reported to cause skin lesions similar in appearance to acanthosis nigricans, but not to actually cause this premalignant condition. 

· Niacin may reactivate healed peptic ulcers or increase serum uric acid levels.

· IV niacin may cause vasodilation and hypotension.

     Niacinamide does not cause flushing although it may also elevate liver enzymes.  It does not cause the other side effects of niacin.  Sustained-release niacinamide appears to be less hepatotoxic than sustained-release niacin.   Thus, niacinamide is indicated for all conditions except for lipid lowering effects, vasodilation and dysmenorrhea.

     Inositol hexanicotinate does not cause a skin flush and has not been reported to cause hepatotoxicity in the doses used.  It is generally well tolerated, however additional studies with larger groups of patients are needed to confirm the safety of this compound. 


Clinical Indications

	Behavioral and Psychiatric Conditions

	Depression
	niacinamide 500 mg bid
	May potentiate the antidepressant effect of L-tryptophan

	Schizophrenia
	niacinamide 3000 mg qd, sometime higher, w/ vitamin C 3000 mg qd
	Treatment is said to be more effective for recent onset cases. In chronic cases, continuous therapy for years may be necessary before a significant improvement is seen.

	Anxiety
	niacinamide  500 mg tid
	

	Alcoholism
	niacin or niacinamide  500 mg/day
	Anecdotal reports of insomnia relief and mood improvement in alcoholics and may reduce desire for alcohol.


	Cardiovascular Conditions

	Hyperlipidemia: 


lowers LDL cholesterol, Lp(A), TGs, increases fibrinogen, HDL cholesterol
	niacin  1000-3000 mg/day. Lower doses (100 mg/day) may be helpful when used in combination with chromium (200-500 (cg/day) 
	Has been reported to reduce total serum cholesterol, LDL cholesterol and triglycerides and to increase HDL cholesterol.  Niacin is the only substance to show decreased mortality when compared with drugs.

	
	inositol hexa-nicotinate
2-4 g/day in 4 divided doses
	A few reports have demonstrated effects, however, it does not appear to be as effective as niacin.  Not enough research has been completed with higher doses

	Raynaud’s phenomenon
	inositol hexa-nicotinate  

2-4 g/day in 4 divided doses
	Controlled and open trials:  Has been reported to relieve symptoms and prevent attacks.  Improvement typically occurs within a month.

	Intermittent claudication
	inositol hexa-nicotinate 

4 g/day in divided doses
	Controlled studies:  Has improved walking distance and subjective Sx.  Long term therapy although long term effects have not been studied.  


	Dermatologic Conditions

	Acne vulgaris
	topical 4% niacinamide bid
	Demonstrated to be as effective as or more effective than topical clindamycin in patients with inflammatory acne vulgaris

	Granuloma annulare
	niacinamide  1500 mg/day for 6 months
	Resolved clinical lesions in one case report

	Necrobiosis lipoidica
	niacinamide  1500 mg/day 
	Improved lesions in two case reports

	Photosensitivity (polymorphous light eruption)
	niacinamide  2000-3000 mg/day
	Completely prevented sunlight-induced skin lesions in 60% of 42 patients studied.


	Endocrine Conditions

	Diabetes mellitus

(see note above in toxicity signs)
	prevention:  niacinamide in varying doses (25mg/kg,day to max. 2-3 g/day)
	Controlled trials w/ conflicting results:  May prevent the loss of pancreatic (-cells during the early stages of IDDM or may prevent the development of IDDM in high-risk children. 

	
	treatment:  niacin  in low doses (i.e. 100mg/day) in combination with chromium (200-500 (g/day)
	Uncontrolled trial:  Niacin is a precursor for GTF and may improve glucose control more effectively than either nutrient alone. The effect of large doses of niacin on blood-glucose levels is said to be variable (clinical observation: A. Hoffer)

	
	treatment:  niacinamide 500mg tid
	Increased insulin release and improved metabolic control in NIDDM w/ 2( failure to sulfonylureas


	Gynecological Conditions

	Dysmenorrhea
	niacin  100 mg q. 2-3 hr.
	Uncontrolled trial:  Relieved symptoms in 90% of 80 cases.


	Musculoskeletal Conditions

	Osteoarthritis
	500 mg 3-6 x day of sustained release niacinamide 1000 mg bid (although frequent admini-stration of lower doses is more effective:  500 mg qid)
	Controlled and uncontrolled trials:  90% of patients benefited who had mild to moderate disease


	Neurologic Conditions

	Alzheimer’s disease
	NADH 5 mg bid
	Uncontrolled trial:  Reportedly improved cognitive and functional capacity.

	Parkinson’s disease
	NADH  5 mg every other day
	Uncontrolled trial: Reported to reduce disability in about 75% of cases


