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Selenium

Biochemical Functions:

· Required component of GSH-PX which maintains integrity of cellular and subcellular membranes.

· Selenium deficiency can increase heme degradation but supplementation doesn't increase heme production.

· Enhances blastogenic response (Type 4 reaction)

· Reduces toxicity of Pb, and increases biliary excretion of Cadmium and Hg, Prevents Cd induced decrease of Cyto-P450

· Se deficiency increased the toxicity of numerous compounds Se supplementation increases GSH-PX levels

	DIGESTION
	ABS. Loc.
	ABSORPTION

HIGH CONC.
	ABSORPTION

LOW CONC.
	TRANSPORT
	CELLULAR UPTAKE
	METABOLISM
	STORAGE
	EXCRETION

	selenates (organic, food form) > selenites (supplements)
	duodenum
	unknown
	unknown
	
	VLDL ((-2 globulin), 

LDL ((-globulin)
	diffusion
	incorporated into GSH-Px
	seleno-methionine


	FACTORS THAT ( ABSORPTION
	FACTORS THAT ( ABSORBTION
	Nutrient Interaction
	Drug Interaction

	
	
	· Selenium enhances some of the effects of vitamin E. 

· Concomitant administration of ascorbic acid may inactivate sodium selenite when both are taken on an empty stomach, but not with food (with less than 1,000 mg of vitamin C)
	


	Dosage and Administration:  RDA:  55-70 (g.  The usual dosage is 100-250 (g/day; in some cases, larger amounts have been used.  Commonly used selenium preparations include sodium selenite, selenomethionine and high-selenium yeast.  There are conflicting data concerning which of theses forms is preferable; however, high-selenium yeast was the preparation used successfully in a human cancer-prevention trial.


	Food Sources: Brazil nuts, whole grains, yeast and fish


	Deficiency Signs:

· Cardiomyopathy:  including Keshan disease (a cardiomyopathy endemic to China)


	Toxicity Signs:  

· Large doses of selenium may cause brittle nails, hair loss, pruritic skin rashes or neurological problems.  

· One fatality has been reported after accidental ingestion of 31 mg of selenium due to manufacturer error.  

· Doses of up to 600 (g/day have been given to healthy volunteers for 18 months without evidence of toxicity.  Studies in high-selenium areas of the country suggest that chronic administration of up to 1,000 (g/day is safe for most individuals.  The National Research Council has set a tolerable upper limit of 400 (g/day for the general population although 800 (g/ day is more likely according to Dr. Gaby.  


Clinical Indications

	Autoimmune Conditions

	Rheumatoid arthritis
	200 (g/day x 3 months
	Controlled trials, conflicting results:  Reduced symptoms.


	Cardiovascular Conditions

	Cardiomyopathy, AIDS related
	
	improved cardiac function


	Immune Conditions

	Cancer prevention
	200 (g/day from high-selenium yeast
	Numerous epidemiological and animal studies and one double-blind trial (50% reduction in total cancer mortality) suggest that selenium may prevent some types of cancer.  

	Viral Illnesses
	
	Animal:  deficiency allows mutation of Coxsackie B virus to cardiotoxic strain which retained its toxicity when injected into other mice.

Possible benefit for prevention or treatment of hepatitis B, HIV infection or its sequellae, hemorrhagic fever viruses (mortality down to 20%)


	Musculoskeletal Conditions

	Osgood-Schlatter disease
	200 (g/day for 1 month, then 100 (g/day in combination with 400 IU/day of vitamin E
	Clinical observation- J. Wright:  Treatment frequently allows patients to return to normal activity.

	Myotonic dystrophy
	1.0-1.8 mg/day as sodium selenite, combined with 500-600 IU/day of vitamin E
	Uncontrolled trials:  Resulted in subjective and objective improvement, including improvements in grip strength and gait.  Other forms of muscular dystrophy have not responded to selenium.





