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Introduction 
!  Essential trace element in the body 

!  In the body, copper shifts between the cuprous (Cu1+) and 
cupric (Cu2+) forms 

!  Essential co-factor for oxidation-reduction reactions 

!  Other functions include: 
!  Energy production 

!  Connective tissue formation 

!  Iron metabolism (oxidizing iron from ferrous " ferric) 

!  Neurotransmitter synthesis 

!  Myelin production 

!  Melanin production 
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RDA 

Life Stage Age (mcg/d) 

Infants 0-6 months 200 (AI) 

Infants 7-12 months 220 (AI) 

Children 1-3 years 340 

Children 4-8 years 440 

Children 9-13 years 700 

Teenagers 14-18 years 890 

Adults 19 years and 
older 

900 

Pregnancy 
(Females) 

--  1,000 

Breastfeeding 
(Females ) 

--  1,300 

Food and Nutrition Board, Institute of Medicine. Copper. Dietary reference intakes for vitamin A, vitamin K, boron, chromium, copper, 
iodine, iron, manganese, molybdenum, nickel, silicon, vanadium, and zinc. Washington, D.C.: National Academy Press; 2001:224-257 

Average U.S. Intakes: 

# Men: 1,200-1,600           
mcg/day 

# Women: 1,000-1,100     
           mcg/day 
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Food Sources 

Food  Serving Size Copper (mcg) 

Beef liver, pan-fried 1 ounce 4,128 

Crab Meat (Alaskan 
King), cooked 

3 ounces 1,005 

Raw Cashews 1 ounce 622 

Dry Roasted 
Sunflower Seeds 

1 ounce 519 

Almonds 1 ounce 292 

Chunky Peanut Butter 
(no salt) 

2 Tablespoons 185 

Raw White 
Mushrooms 

1 cup (sliced) 223 

Shredded Wheat 
Cereal 

2 Biscuits 167 

Semisweet Chocolate 1 ounce 198 

http://lpi.oregonstate.edu/mic/minerals/copper#food-sources 
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Supplementation 
!  Copper available in supplement form as: 

!  Cupric Oxide 

!  Copper Gluconate 

!  Copper Sulfate 

!  Copper Amino Acid Chelates 

!  Multivitamin typically contains 2 mg 

Hendler SS, Rorvik DR, eds. PDR for Nutritional Supplements. Montvale: Medical Economics Company, Inc; 2001. 
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Copper Deficiency 

!  Rare in the general population 

!  Hypocupremia found with genetic copper metabolism disorders 
(aceruloplasminemia) 

!  Anemia that is unresponsive to iron supplementation 

!  Neutropenia 

!  Osteoporosis (LBW infants and young children) 

!  Less common: pigmentation loss, neurological problems, impaired growth, 
cardiomyopathy 

!  Potential liver damage from long-term exposure to low amounts of copper 

!  Oral copper replacement therapy recommendations: 2 mg/day 

http://lpi.oregonstate.edu/mic/minerals/copper#deficiency 
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Individuals at Risk for Deficiency 

!  Infants and children that are only fed cow’s milk 

!  Premature infants 

!  Infants with prolonged diarrhea 

!  Individuals with malabsorptive syndromes 

!  Those on long-term TPN 

!  Cystic fibrosis 

!  Excessive zinc supplementation 

!  Excessive antacid use 

http://lpi.oregonstate.edu/mic/minerals/copper#deficiency 
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Copper Toxicity 

!  Toxicity also rare in the general population 

!  Wilson’s Disease (copper deposition in liver, kidney, and brain) 
!  Penicillamine used to bind copper and promote excretion 

!  Contamination of beverages stored in copper containers or 
contaminated water supply 

!  Symptoms include: 
!  Abdominal pain, diarrhea 
!  Nausea, vomiting 
!  Severe liver damage 
!  Kidney damage 
!  Coma  
!  Death 

http://lpi.oregonstate.edu/mic/minerals/copper#toxicity 
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Tolerable Upper Intake Level 

Age Group UL (mcg/day) 

Infants 0-12 months Unable to establish 

Children 1-3 years 1,000 

Children 4-8 years 3,000 

Children 9-13 years 5,000 

Teenagers 14-18 years 8,000 

Adults 19 years and older 10,000 

• Set by the U.S. Food and Nutrition Board 

Food and Nutrition Board, Institute of Medicine. Copper. Dietary reference intakes for vitamin A, vitamin K, boron, chromium, copper, 
iodine, iron, manganese, molybdenum, nickel, silicon, vanadium, and zinc. Washington, D.C.: National Academy Press; 2001:224-257 
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Unsubstantiated Claims 

!  Copper Bracelets for Rheumatoid Arthritis 
!  Crossover study done by Richmond et al (2013) found no 

significant difference in arthritis pain alleviation with use of 
copper bracelets 

!  Claims to store water in a copper container overnight to 
accumulate copper traces 

!  Copper and reduction of E. coli outbreaks 
!  More related to food preparation surfaces rather than intake of 

copper containing foods 

Richmond SJ, Gunadasa S, Bland M, MacPherson H (2013) Copper Bracelets and Magnetic Wrist Straps for Rheumatoid 
Arthritis – Analgesic and Anti- Inflammatory Effects: A Randomised Double-Blind Placebo Controlled Crossover Trial. PLoS 
ONE 8(9): e71529.  
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Research:  
Copper and Cognitive Decline 
!  Purpose: To determine if high dietary copper intake in addition to high 

saturated fat/trans fat intake is associated with increased cognitive decline. 

!  Subjects: 6,158 adults aged 65 and older who were participants in CHAP 

!  Methods: Subjects participated in baseline cognitive testing home 
interviews as well as completed FFQs for a median of 1.2 years after 
baseline. Reassessment of cognitive function was completed at 3 and 6 year 
follow-up visits. 

!  Results: There was a 143% increase in cognitive decline in subjects in the 
highest quintile of copper intake in those who also had high intakes of 
saturated and trans fat. For those in the top quintile of copper intake, the 
increase in cognitive decline was equivalent to 19 years. 

!  Conclusions: High intake of copper alone does not increase the rate of 
cognitive decline; however, in combination with a diet high in saturated and 
trans fats, cognitive decline is much more rapid. 

Morris MC, Evans DA, Tangney CC, et al. Dietary copper and high saturated and trans fat intakes associated with cognitive 
decline. Arch Neurol. 2006;63(8):1085-1088 
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Research: 
Copper and Osteoporosis 
!  Purpose: To determine the relationship between serum minerals and 

osteoporosis in postmenopausal women. 

!  Subjects: 728 postmenopausal women in Turkey (47-79 years), classified as 
having osteoporosis (n=491) or no osteoporosis (n=237). Women divided 
into two age groups (45-59 and 60-80 years). 

!  Methods: BMD was determined using DEXA scans of femur, femoral neck, or 
lumbar spine. Serum levels of iron, copper, zinc, sodium, potassium, 
magnesium, calcium, and phosphorus was also measured. 

!  Results: In women aged 45-59, those with osteoporosis had significantly 
lower serum copper levels (L1-L4: 96.6+39 vs. 112.6+28.2; Femur: 90+37.5 
vs. 111.3+30.2; Femoral Neck: 96.3+33.9 vs. 111.4+30.9).  

!  Conclusions: Low serum copper concentrations is associated with increased 
risk of osteoporosis in early menopausal women; however, low copper is not 
an independent risk factor for osteoporosis in late menopausal women 

Okyay E, Ertugrul C, Acar B, Sisman AR, Onvural B, Ozaksoy D. Comparative evaluation of serum levels of main minerals and 
postmenopausal osteoporosis. Maturitas 2013 Dec;76(4):320-325.  
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Quiz Question #1 

Which of the following populations is NOT at risk for copper 
deficiency? 

A.  Those with excessive zinc supplementation 

B.  Those with Crohn’s Disease 

C.  Breastfed infants 

D.  Those with Cystic Fibrosis 
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Quiz Question #2 

Which of the following foods is a high source of copper? 

A.  Eggplant 

B.  Crab Meat 

C.  Salmon 

D.  Green Leafy Vegetables 
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Quiz Question #3 

Which population has the highest RDA for copper? 

A.  Breastfeeding mothers 

B.  Elderly adults 

C.  Infants 

D.  Teenagers 
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Questions? 


