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Copper

Biochemical Functions:  
· coenzyme for lysyl and prolyl hydroxylase in collagen synthesis

· anti-inflammatory activity

· involved in the regulation of cholesterol and glucose levels
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	· Large doses of zinc can cause clinically significant copper deficiency

· vitamin C, iron and molybdenum can inhibit copper absorption
	· NSAIDs and penicillamine may promote the development of copper deficiency.  Patients on these therapies should take extra copper.  


	Dosage and Administration:  Although the National Research Council recommends a daily intake of 1.5-3.0 mg/day, typical Western diets provide only about 1.0 mg/day.  The usual dosage range for supplementation is 2-4 mg/day.  Cupric oxide is the form of copper used in many multivitamin-mineral supplements, but the bioavailability of this form of copper is close to zero.  Numerous other copper compounds can be used to provide bioavailable forms of copper.


	Food Sources: whole grains, nuts, legumes, vegetables and meat


	Deficiency Signs:  

· Experimental copper deficiency in humans or animals has resulted in one or more of the following:  impaired glucose tolerance, hypercholetserolemia, hyperuricemia, cardiovascular disease (a rat’s heart will explode or it may have an aortic aneurysm), osteoporosis, emphysema, anemia, neutropenia and impaired immune function.  While the typical Western diet appears to be low in copper, it is not clear to what extent chronic copper deficiency contributes to these conditions.
· Long term zinc supplementation (> 3 months)can cause copper deficiency.


	Toxicity Signs:  

· Copper supplements occasionally cause nausea, vomiting or other gastrointestinal symptoms.  

· Chronic ingestion of large amounts of copper may lead to cirrhosis of the liver, particularly in children.  

· Because copper is excreted primarily in the bile, individuals with liver disease may have increased susceptibility to the development of copper toxicity.  

· Copper overload has been hypothesized to be a factor in some cases of psychiatric illness. 

· Copper plumbing can be a significant source of copper exposure. 


Clinical Indications

	Cardiovascular Conditions

	Aortic aneurysm prevention
	2-4 mg/day; consistent administration
	Theoretical:  May prevent the development of aortic aneurysms in individuals genetically prone to this condition


	Musculoskeletal Conditions

	Arthritis:  inflammatory types
	2-4 mg/day oral
	Clinical observation- A. Gaby:  Has occasionally reduced symptoms

Animal and uncontrolled studies: The copper salts of NSAIDS are frequently more potent than the parent drug, with less toxicity. 

Controlled study:  Wearing a copper bracelet has also reduced symptoms of rheumatoid arthritis apparently by causing copper to be absorbed transdermally.

	Osteoporosis
	3 mg/day for 2 years
	Controlled trial: prevented bone loss in middle-aged women, both pre- and post menopausal.  Increased osteoclastic activity.


