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About the Meschino Health Comprehensive Guide 
to Herbs 
 
 
The Meschino Health Comprehensive Guide to Vitamins is one of four eBooks on nutrients written by Dr. James 
Meschino: 
 

1. Meschino Health Comprehensive Guide to Vitamins 
2. Meschino Health Comprehensive Guide to Herbs 
3. Meschino Health Comprehensive Guide to Minerals 
4. Meschino Health Comprehensive Guide to Accessory Nutrients and Essential Oils 

 

All four books were written to both educate and provide an easy to use quick reference to answer important questions 
regarding nutrients.  Users of the guide can quickly find which health conditions the nutrient can impact, proper 
dosage, possible effects of a deficiency or the effect any potential toxicity associated with the nutrient.   Finally any 
drug-nutrient Interactions associated with the nutrient.  

 
More eBook and eQuick Guides 
 
Meschino Health is excited to be able to provide tools and resources to help you achieve your healthy living objectives. 
Sharing the Healthy Living message and helping anyone who is interested in living a healthy happy life is what 
Meschino Health is all about.  Visit www.MeschinoHealth.com  to learn the latest a science based research on diet and 
supplementation that can prevent and treat health conditions often associated with aging.  New eBooks and eGuides 
are added every month and can be downloaded free of charge.   

 

 

http://www.meschinohealth.com/
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Meschino Health Natural Health Assessment 
Welcome to the Nutrition, Lifestyle and Anti-aging Assessment. 

 

The most powerful health assessment on the internet 

 Easy to Complete Online Questionnaire 
 Your Personal Health Assessment is generated Instantly and can be 

downloaded to your computer 
 The Meschino Health Assessment is a 15 to 20 page comprehensive report 

complete with diet, lifestyle and supplement considerations that are specific 
to your profile. 

 

The Meschino Health Assessment is a free service created by Dr. James Meschino. The feedback in your report is 
based on your answers to the questions in the Health Assessment, and highlights the dietary, lifestyle and 
supplementation practices that are best suited to your circumstances, according to currently available scientific studies 

The Meschino Health Assessment is a Free Service 

Why take it? 

We all know that we should eat better, exercise more and change some of our less then desirable lifestyle habits. Did 
you know that 7 out of 10 North Americans are taking some form of nutritional supplements to augment their diet? 
While that might sound like good news, the downside is that many people are guessing at what supplements to take! 
So which one should you take? Better yet, what does eating better look like? 

You need a plan. 

But where would you even begin to find a health assessment that takes into account your personal health status, diet, 
lifestyle activities and family health history-before recommending a plan of action? 

Where? Right here. 

http://www.naturalhealthtest.com/


 

 
 

 

 

Meschino Health Comprehensive Guide to Minerals 

5 

www.meschinohealth.com 

Boron 

General Features 

Boron is a trace mineral that is essential for the growth of plants.  In recent years it has received much attention for its 
role as a supplement that may help maintain bone mineral density in postmenopausal women, preventing 
osteoporosis.  Whether Boron is an essential nutrient for humans is still under debate.  Hence, there is no 
recommended daily allowance (RDA) for Boron at this time.1 

Some recent evidence suggests that Boron may act as a cofactor to convert Vitamin D to its most active form (1,25 
dihydroxy vitamin D3) in the kidneys.  Preliminary evidence suggests that 3 mg of Boron supplementation reduces 
magnesium and calcium loss and may double the production of estrogen in postmenopausal women.  It may also 
increase testosterone in these women.2 

Supplementation Studies and Clinical Applications 

1. Osteoporosis (Postmenopausal Women)  

In twelve postmenopausal women a Boron supplementation of 3 mg reduced loss of calcium and magnesium, and 
significantly increased serum estrogen and testosterone within eight days of beginning Boron supplementation.3 

In this study urinary calcium loss was reduced by 44 percent and blood levels of 17 beta-estradiol, the most 
biologically active estrogen, doubled.2 

Subsequent studies indicate that Boron itself can enhance and mimic some of the effects of estrogen on calcium 
metabolism in postmenopausal women.4 

2. Arthritis 

Since the mid 1970s, Boron has been used to treat osteoarthritis, rheumatoid arthritis and juvenile arthritis, using 
daily doses of 6-9 mg.  Preliminary studies demonstrate very good results in placebo–controlled trials.  The 
mechanism of action remains unknown for this application.5,6 

Dosage Ranges 

1. Postmenopausal Osteoporosis:  3 mg per day.2 
2. Arthritis:  6-9 mg per day.5,6 

Side Effects and Toxicity 

At usual supplemental levels of intake, Boron has shown no toxicity in human studies.  Some women experienced 
increased hot flashes and night sweats (postmenopausal) or a worsening of their symptoms with 2.5 mg of Boron 
supplementation.  These women may have to discontinue use.7 

As well, the increase in estrogen levels may be of concern in regards to increasing risk of breast and other 
reproductive cancers.  Thus, many authorities suggest limiting Boron supplementation in postmenopausal women to a 
maximum of 1 mg per day.8 

Drug-Nutrient Interaction 

There are no well-known drug nutrient interactions for Boron.9 
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Pregnancy and Lactation 

During pregnancy and lactation, the only supplements that are considered safe include standard prenatal 
vitamin and mineral supplements.  All other supplements or dose alterations may pose a threat to the 
developing fetus and there is generally insufficient evidence at this time to determine an absolute level of 
safety for most dietary supplements other than a prenatal supplement.  Any supplementation practices 
beyond a prenatal supplement should involve the cooperation of the attending physician (e.g., magnesium 
and the treatment of preeclampsia.) 

References:  Pregnancy and Lactation 

1. Encyclopedia of Nutritional Supplements. Murray M. Prima Publishing 1998. 

2. Reavley NM. The New Encyclopedia of Vitamins, Minerals, Supplements, and Herbs. Evans and 
Company Inc. 1998. 

3. The Healing Power of Herbs (2nd edition). Murray M. Prima Publishing 1995. 

4. Boon H and Smith M. Health Care Professional Training Program in Complementary Medicine. 
Institute of Applied Complementary Medicine Inc. 1997. 

 

 
 
 

1. Hendler S.  The Doctors’s Vitamin and Mineral Encyclopedia.  New York, NY: Simon and Schuster; 1990.  p. 114-6. 
2. Neilson FH, Hunt CD, Mullen LM, Hunt JR.  Effect of dietary Boron on mineral, estrogen, and testosterone metabolism in 

postmenopausal women.  FASEB J 1987:1;394-7. 
3. Neilson FH.  Boron: an overlooked element of potential nutritional importance.  Nutrition Today. 1988:23;4-7. 
4. Nielson FH, Gallagher SK, Johnson LK, Nielson EJ.  Boron enhances and mimics some of the effects of estrogen therapy in 

postmenopausal women.  J Trace Elem Exp Med 1992; 5:237-46. 
5. Travers RL, Rennie GC, Newnham RE.  Boron and arthritis: the results of a double-blind pilot study.  J Nutr Med 1990;1:127-32. 
6. Newnham RE.  Arthritis or skeletal fluorosis and Boron.  Int Clin Nutr Rev 1991;11:68-70. 
7. Nielsen FH, Penland JG.  Boron supplementation of peri-menopausal women affects boron metabolism and indices associated with 

macromineral metabolism, hormonal status and immune function.  J Trace Elements Exp Med 1999; 12:251-61. 
8. Healthnotes 1998-2002. Available from: URL: http://www.healthnotes.com 
9. Murray M.  Encyclopedia of Nutritional Supplements.  Rocklin, CA: Prima Publishing; 1996.  p. 193. 
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Calcium 

General Features 

Calcium is the most abundant mineral in the body.  It makes up approximately 2 percent of the body weight with 99 
percent of it incorporated into the hard tissue, bones, and teeth.  The other one percent is present in the blood and 
extracellular fluids and within cells of soft tissue where it regulates many important metabolic functions.  In addition to 
building and maintaining bones and teeth, Calcium is necessary for muscle contraction, blood clotting (stimulates the 
release of thromboplastin from platelets, facilitates conversion of prothrombin to thrombin), cell membrane transport 
functions, release of neurotransmitters, synthesis and secretion of protein, hormones and intracellular enzymes, nerve 
transmission and regulation of heart beat.  The proper balance of Calcium, sodium, potassium and magnesium ions 
maintains muscle tone and controls irritability and the muscle membrane’s electrical potential. 

Calcium is present in bones in the form of hydroxyapatite crystals, composed of Calcium phosphate, Calcium 
carbonate, magnesium, zinc, sodium and fluoride.  These salt crystals are arranged around a framework of softer 
protein material (organic matrix).  The hydroxyapatite crystal provides strength and rigidity to the softer protein matrix 
of bone.  The same crystals are present in the enamel and dentin of teeth; however, the Calcium from teeth is 
generally not reabsorbed into the bloodstream in times of need or in conjunction with low circulation levels of estrogen, 
progesterone, or testosterone.  Bone Calcium can be reabsorbed into the blood stream, weakening the skeleton and 
increasing susceptibility to osteoporotic fractures (often seen in the spine and neck of the femur). 

Blood levels of Calcium are maintained within a fixed range by various feedback mechanisms.  A significant increase 
in serum Calcium can cause cardiac or respiratory failure and a hypocalcemic state leads to tetany (involuntary muscle 
spasm that can cause asphyxia and death from spasm of airway musculature). 

Absorption and Metabolism 

Calcium is absorbed primarily via active transport in the duodenum (some via passive diffusion).  Active transport 
requires the assistance of vitamin D.  The body normally absorbs 30-40 percent of ingested Calcium, but it can be as 
low as 10 percent from inorganic sources such as vegetables or grains with a high content of phytic or oxalic acid.  
Parathyroid hormone (PTH) increases Calcium absorption by increasing the conversion of vitamin D to its active form.  
In general, factors that increase Calcium absorption include: serum levels of vitamin D, PTH, lactose, intestinal acidity, 
and possibly fat intake.  Factors that hinder Calcium absorption include: oxalic acid (chocolate, spinach, beet tops, 
collard greens, etc.) but this is not of great concern as dietary Calcium is usually far greater than dietary oxalate.  The 
same is true for phytic acid found in whole grains (e.g., wheat bran and whole wheat).  Low serum levels of vitamin D 
and/or PTH decrease Calcium absorption. 

Following absorption, Calcium enters the bloodstream and is transported to body tissue.  The major site of deposition 
is bone.1  Unabsorbed Calcium (approximately 60-70 percent of intake levels) is excreted in fecal matter, but may 
provide a protective role in regards to colon cancer prevention by binding to bile acids and other sterols and blocking 
their conversion to cancer-causing secondary sterols (lithocholic acid, deoxycholic acid).2,3 
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Daily Calcium Requirement (NIH Recommendations) 

Age Group and Gender Calcium 
(mg) 

Under 6 months 400 
6–12 months 600 
1–10 years 800  
11-24 years Male and Female 1200-1500  
25–50 years Male and Female 1000  
Postmenopausal Women not taking estrogen replacement (ERT) 1500 
Postmenopausal Women taking ERT  1000  
65+ years Postmenopausal Women taking or not taking ERT 1500  
50-64 years Men 1000  
65+ years Men 15004 

Calcium Preparations and Bioavailability 

The bioavailability of various forms of Calcium supplements has been evaluated using radio-isotope and other studies. 
The following is a summary of the key findings to date: 

 

Type Absorptive Fraction of Calcium in Normal 
Subjects 

Milk Approximately 33% on empty stomach 
Calcium Carbonate Approximately 31% on empty stomach 
Calcium Citrate Approximately 40% on empty stomach 
Calcium Gluconate Approximately 26.6% on empty stomach 
Calcium Lactate Approximately 34.5 % on empty stomach 
Tricalcium Phosphate Approximately 25.2% on empty stomach 
Calcium Citrate-malate Approximately 34.9% on empty stomach 
Calcium Chloride Approximately 36.4% on empty stomach 
Average Diet Approximately 32% on empty stomach3 

It is best to take Calcium supplements with food to capitalize upon the other potential benefits regarding bone/health 
and blood pressure regulation, as well as the improved bioavailability of Calcium that occurs with meals (e.g. Calcium 
carbonate absorption is enhanced by approximately 10 percent when ingested with meals).3 

Supplementation Studies and Clinical Applications 

1. Osteoporosis 

Currently one in four women and one in eight men over 50 have osteoporosis. Nearly one-third of all women and 
one-sixth of all men will fracture their hips in their lifetimes.  Women’s mortality rates from osteoporatic fractures are 
greater than the combined mortality rates from cancer of the breast and ovaries.  Up to 20 percent of women and 
34 percent of men who fracture a hip die in less then a year from complications secondary to these fractures (e.g., 
pneumonia).5 
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A large number of clinical trials have shown that Calcium supplementation slows the rate of bone loss after 
menopause and in conjunction with resistance training, can also increase bone mineral density even in women not 
taking hormone replacement therapy.  Very strict protocols have been established regarding strength training and 
the accretion of bone density for this age group.4,5,6 

In general, a variety of Calcium supplements (carbonate, citrate, citrate-malate, chloride, gluconate, lactate, 
Microcrystalline Hydroxyapatite Concentrate (MCHC)) have demonstrated an ability to retard age-related bone loss.  
The key factors appear to be to meet the NIH Calcium intake recommendations from food and/or supplementation, 
ingest supplements with meals, perform weight bearing or weight resistance exercise 4-6 times per week, and 
ensure adequate serum Vitamin D levels.  All of these factors enhance Calcium absorption and/or Calcium 
retention in bone.4-7 

2. High Blood Pressure 

Various clinical studies indicate that Calcium supplementation (e.g. Calcium carbonate – 1500 mg per day) can 
reduce blood pressure to a significant degree in sodium-sensitive hypertensive patients.  Most of these trials were 
8-12 weeks in duration and used 1000-1500 mg of Calcium carbonate or citrate.8,9,10  This subject is currently under 
intensive study to clarify the potential of Calcium supplementation as a natural intervention for specific cases of 
hypertension. 

Calcium supplementation (1000-2000 mg per day, Calcium carbonate) may also help to prevent pregnancy-induced 
hypertension or function to reverse existing hypertension during pregnancy.  This function is also presently under 
review.11,12 

Dosage Ranges 

Most young adults and adult North Americans lack 500-800 mg per day of Calcium to match the NIH recommended 
intake levels.  Calcium supplementation represents a viable way to meet the recommendation in many cases.4,5 

Osteoporosis Prevention and Management:  meet the NIH recommended intake levels for Calcium, based upon age 
and gender.4 

Hypertension:  sodium-sensitive hypertensive patients may try 800-1,500 mg of Calcium supplementation (8-12 week 
trial period) to test response.9,10,11 

Side Effects and Toxicity 

It is generally acknowledged that Calcium intake up to a total of 2000 mg per day appears to be safe in most 
individuals.  The efficiency of Calcium absorption decreases as intake increases, thereby providing a protective 
mechanism to lessen the chances of Calcium intoxication.   This adaptive mechanism can, however be overcome by a 
Calcium intake of greater than 4000 mg per day.4  High intake of Calcium may increase soft-tissue calcification (4000+ 
mg or in combination with hyperparathyroidism).  In 1981, the FDA cautioned the public to limit its intake of Calcium 
supplements derived from dolomite or bone meal because of the potentially high lead levels in these Calcium 
supplements.1 

Drug-Nutrient and Other Interactions 

Dietary factors such as alcohol, caffeine, sodium and a high protein diet can increase Calcium loss from the body.  
However, studies show that these factors can be compensated for by ingestion of 250-500 mg of additional Calcium in 
most instances.4,5,13,14 
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Drug-Nutrient Interactions 

The following drugs have been shown to deplete Calcium or reduce its absorption into the body: 
EDTA14 

1. Tetracycline15 

2. Aminoglycosides16 

3. Amphotericin B17 

4. Anticonvulsants18,19,20 

5. Salicylates (ASA etc.)21 

6. Bile Sequestrants (cholestyramine)22 

7. Colchicine23 

8. Corticosteroid drugs24,25 

9. Cimetidine26,27 

10. Isoniazid28 

11. Loop diuretics29 

12. Magnesium and Aluminum Antacids30 

13. Potassium-Sparing Diuretics31 

14. Digoxin (animal studies only)32 

Drugs that are interfered with if taken at the same time as Calcium 

1. Fluoroquinolone Antibiotics  

Calcium can decrease absorption of these drugs and, therefore, Calcium supplements and dairy products should 
not be taken within two hours of ingesting these drugs.33,34 

2. Levothyroxine  

Calcium carbonate can decrease drug absorption if taken at the same time.35 

Nutrient – Nutrient Interactions 

Iron:  high doses of Calcium can reduce iron absorption.36 

Zinc:  high doses of Calcium can reduce zinc absorption.37 
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Pregnancy and Lactation 

During pregnancy and lactation, the only supplements that are considered safe include standard prenatal 
vitamin and mineral supplements.  All other supplements or dose alterations may pose a threat to the 
developing fetus and there is generally insufficient evidence at this time to determine an absolute level of 
safety for most dietary supplements other than a prenatal supplement.  Any supplementation practices 
beyond a prenatal supplement should involve the cooperation of the attending physician (e.g., magnesium 
and the treatment of preeclampsia.) 

References:  Pregnancy and Lactation 

1. Encyclopedia of Nutritional Supplements. Murray M. Prima Publishing 1998. 

2. Reavley NM. The New Encyclopedia of Vitamins, Minerals, Supplements, and Herbs. Evans and 
Company Inc. 1998. 

3. The Healing Power of Herbs (2nd edition). Murray M. Prima Publishing 1995. 

4. Boon H and Smith M. Health Care Professional Training Program in Complementary Medicine. 
Institute of Applied Complementary Medicine Inc. 1997. 
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Chromium 

General Features 

Chromium is an essential trace element required for maintenance of normal glucose metabolism.  The function of 
chromium is directly related to the function of insulin, as chromium enhances (potentiates) the activity of insulin.  Some 
human studies demonstrate that chromium supplementation results in improvement of glucose intolerance.  Thus, it 
may have important applications for diabetics, hypoglycemic patients, and in Syndrome X (the metabolic syndrome). 

Insulin-chromium interactions are not restricted to glucose metabolism.  Animal and human studies indicate that 
chromium stimulates amino acid transport into the cells with a corresponding increase in protein synthesis. 

Only the trivalent state of chromium is biologically active (nutritional chromium).  By contrast the hexavalent form of 
chromium used as metal alloys by industry (industrial chromium) can be extremely toxic. 

The chromium concentration of most body tissue decreases steadily as we age.  As well, increasing impairment of 
glucose tolerance throughout normal pregnancy has been amply documented, and the changes in chromium 
concentration in the plasma may reflect decreased glucose tolerance or may actually reflect deficiency. 

Concentration of chromium in the hair is ten times higher than in blood, and hair concentration has been suggested as 
a means of assessing chromium status. 

Absorption and Metabolism 

The exact mechanism of chromium absorption is not known, but it is not simple diffusion.  Chromium is transported in 
the plasma in combination with transferrin.  Unlike other metals, once chromium is absorbed, it is almost entirely 
excreted in the urine.  Thus, daily intake is important to optimize chromium’s functions in the body.  Generally 
speaking, absorption of inorganic chromium found in food and water appears to be only about one percent.  
Organically-bound chromium (e.g., GTF-chromium, chromium-chelates found in many supplements) permits a 
bioavailability of 10-25 percent. 

The total amount of chromium found in the body averages less than 6 mgs.  The hair, spleen, kidney and testes 
contain the highest concentrations.1,2 

Recommended Daily Allowance (Chromium) 

There is no official RDA for chromium, but the following recommendations have been suggested: 

 

Age Group Dosage 
(mcg) 

0 – 6 mths 10 - 40 
6 – 12 mths 20 - 60 
1 – 3 yrs 20 - 80 
4 – 6 yrs 30 - 120 
7 years and older 50 – 2003 
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Supplementation Studies and Clinical Applications 

1. Glucose Intolerance 

More than 15 controlled studies demonstrate that chromium supplementation has a positive effect on impaired 
glucose tolerance, by potentiating the action of insulin.  This has important implications for hypoglycemics and Type 
II diabetics.4 

In clinical studies in non-insulin dependent diabetes mellitus (NIDDM), supplementation with chromium has been 
shown to decrease fasting glucose levels, improve glucose tolerance, lower insulin levels, decrease total 
cholesterol and triglycerides, and increase HDL-cholesterol levels.5-8  In most of these studies, subjects ingested a 
minimum of 200 mcg of chromium from a supplement, daily. 

2. Cholesterol and Triglyceride Lowering 

Chromium supplementation has been shown to lower cholesterol and triglycerides in both diabetic and non-diabetic 
subjects.  Many forms of chromium have demonstrated this effect, but the value appears to be only in those with 
low initial chromium nutritional status.  The typical changes are a 10 percent reduction in total cholesterol and 
triglycerides and a two percent increase in HDL.9-14 

These are significant changes as every one percent decrease in total cholesterol corresponds to a 2-3 percent 
reduction in heart disease and stroke.  Every one percent increase in HDL-cholesterol levels carries a 2-4 percent 
decrease in risk of cardiovascular disease.15 

3. Body Fat Reduction and Lean Mass Gains 

Chromium supplementation has been shown to facilitate reductions in body fat and increase lean muscle mass.  
Lean mass gains have been especially noteworthy in subjects taking chromium supplements in conjunction with 
resistance training, in both young males and females. 

However, even in older and elderly subjects chromium supplementation has produced significant reductions in body 
fat and moderate increases in muscle mass compared to placebo. 

Typical doses for weight loss and lean mass gains have used 200-400 mcg per day.  Additional studies are 
underway to determine the degree to which chromium may be helpful as a weight loss and anabolic aid.2,16,17,18  
Presumably chromium is effective in these applications due to its ability to increase insulin sensitivity, thereby 
lowering plasma insulin levels.  Higher insulin levels tend to convert more carbohydrates into fat and insulin 
resistance decreases protein synthesis in muscles and amino acid uptake.2 

Dosage Ranges 

1. Glucose Intolerance:  200-400 mcg per day 

2. Cholesterol and Triglyceride:  200-1,000 mcg per day 
3. Weight Loss and Lean Mass Gains:  200-400 mcg per day2 

4. Type-II Diabetics:  500 mcg of chromium, taken twice per day has been shown to decrease glycosylated 
hemoglobin, glucose, insulin and cholesterol variables19 

NB:  Chromium supplementation has been shown to reverse corticosteroid–induced Diabetes (200-1000 mcg).20 

Side Effects and Toxicity 

Trivalent chromium (nutritional chromium) has a very large safety range and there have been no documented signs of 
chromium toxicity in any of the nutritional studies at levels up to 1 mg (1,000 mcg) per day.21 
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Some patients have reported increased dream vividness and decreased sleep requirements with chromium 
supplementation taken at 7:30 p.m., daily (50 mcg).22 

At levels of intake between 1,200 mcg and 3,400 mcg of chromium picolinate a case of anemia, liver dysfunction and 
other problems appeared after four to five months.23 

Drug-Nutrient Interactions 

Chromium supplementation may enhance the effects of drugs for diabetes (e.g., insulin, blood-sugar lowering agents) 
and possibly lead to hypoglycemia.  Therefore, diabetics taking these medications should supplement chromium only 
under the supervision of their attending physician. 

Doses of glyburide (a hypoglycemic sulfonylurea drug used to lower blood sugar in type II diabetics) will need to be 
lowered if chromium supplementation is initiated, in most cases. 

Insulin-dependent diabetics may also be required to lower their insulin dosage if chromium supplementation is 
implemented.24 

1. Corticosteroid drugs - may increase urinary loss of chromium.21 

2. Insulin (Type-I Diabetics) - chromium can potentiate the action of insulin, thus affecting insulin  dose requirements 
(do not supplement with chromium without cooperation of attending diabetic physician).25 

Nutrient-Nutrient Interactions 

1. Refined Sugars:  excess sugar intake has been shown to increase urinary loss of chromium.26 

2. High Carbohydrate Diet:  high carbohydrate consumption has been shown to increase the urinary loss of 
chromium.27 

 

Pregnancy and Lactation 

During pregnancy and lactation, the only supplements that are considered safe include standard prenatal 
vitamin and mineral supplements.  All other supplements or dose alterations may pose a threat to the 
developing fetus and there is generally insufficient evidence at this time to determine an absolute level of 
safety for most dietary supplements other than a prenatal supplement.  Any supplementation practices 
beyond a prenatal supplement should involve the cooperation of the attending physician (e.g., magnesium 
and the treatment of preeclampsia.) 
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Copper 

General Features 

The human body contains 75-150 mg of copper, with the greatest concentration found in the liver, brain, heart and 
kidneys.  Copper is an essential trace mineral involved in several key enzymatic reactions in the body.  Copper is 
required for iron absorption and a copper deficiency results in iron deficiency anemia.  It is also required for 
hemoglobin synthesis.  Copper is required as a cofactor for Lysyl Oxidase, which is required in the cross linking of 
collagen and elastin.  Thus, copper deficiency results in poor collagen integrity, which can contribute to easy rupture of 
blood vessels, osteoporosis, and bone and joint abnormalities.  Poor copper status may also adversely affect blood 
lipid levels and immune system function.1   

Copper is required for the function of superoxide dismutase (SOD), a vital intracellular antioxidant enzyme.  SOD is 
also activated by zinc and manganese in different areas of the cell.2 

Copper is also required by the enzyme tyrosinase, which is the enzyme that is involved in hair keratinization and 
pigmentation.1 

Absorption and Metabolism 

Copper is absorbed from the stomach and upper small intestine.  Zinc interferes with copper absorption to some 
degree, but can be overcome by the right ratio of zinc to copper, which is approximately 10:1 (this is very applicable to 
multiple vitamin and mineral supplements).  However, many experts do not recommend supplementation of more than 
3 mg of copper on any given day.1,3 

Approximately 30 percent of dietary copper is absorbed.  Following the absorption of copper the liver stores the 
mineral or releases it as copper-protein complex known as ceruloplasmin, which accounts for 95 percent of copper in 
the blood.  Albumin protein binds the remaining 5 percent.  

The average diet provides about 2 mg of copper per day, which is considered adequate and safe. 

In Wilson’s Disease, chronic copper toxicity develops due to an inherited problem with lack of copper excretion and a 
decrease in ceruloplasmin levels.  Copper gradually accumulates with resulting tissue necrosis (especially in the liver), 
mental deterioration, tremor, and loss of coordination.  These patients are treated with a low copper diet and drugs 
such as penicillamine that binds to copper and carries it out of the body.1 

Recommended Daily Allowance (Copper) 

Age Group Dosage (mg) 

0-6 mths 0.4-0.6 
6-12 mths 0.6-0.7 
1-3 yrs 0.7-1.0 
4-6 yrs 1.0-1.5 
7-10 yrs 1.5-2.5 
11 yrs and older 1.5-3.03 

Copper Deficiency 

Copper deficiency, if severe, manifests as anemia, cardiovascular lesions, degeneration of the nervous system, 
skeletal defects, loss of taste acuity and hair abnormalities. 
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