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            INTRODUCTION
 
            TAPPING INTO NATURES VITAL HEALING POWER

         

         Vitamins are not magic pills. But lets face it: Its really tempting to think of them that way. Anything that can help you live longer, look younger, enhance your immune system, fight illness, and boost your energy certainly sounds pretty miraculous or magical.
         

         A few decades ago, when word started to spread about the healing potential of vitamins and minerals, the general public went wild for bottled nutrients. So did health writers and even some doctors. For a while, it was starting to sound like megadoses of vitamins could cure anything.

         Well, that bubble burst soon enough. Of course, vitamins and minerals cant cure everything. But they can do a lot. Research breakthroughs over just the past few years are making interest in the topic heat up all over again. Some of the things that scientists have discovered about the healing power of these vital nutrients all but boggle the mind.

         As more and more rigorous scientific studies accumulate showing spectacular health benefits from vitamins and minerals, were all back where we were a few decades ago: eager to take advantage of all of this healing potentialand thoroughly confused. While the reasons for taking vitamins and minerals are now based on solid science, shopping for nutrients is still nothing less than overwhelming.

         You know what happens when you make a trip to your local pharmacy or supermarket to buy nutrients. Youre faced with overwhelming choices. Shelf after shelf in aisle after aisle offers nothing but confusion. Letters and numbers, single nutrients and combinations, capsules and tablets, bottles in different sizes and colors from different companies, covered with enticing claims that compete for your attention and your precious consumer dollar.

         Whats a person who wants to take vitamins and minerals in a safe and responsible manner supposed to do? All you really want to know, after all, is what really works.

         Well, search no more. Thats what this book is all about.

         To write it, weve interviewed the nations top doctors and researchers, asking exactly those questions that you want answered: Which vitamins and minerals can you take to prevent, cure, or ameliorate specific diseases? How much of the nutrients do you take? Are they safe? What kinds of results can you expect? Weve also scanned the scientific literature to answer these questions. And weve put it all together in one easy-to-use volume, which youre holding in your hands right now. If you want to know which nutrients to take and in what amounts, simply look up the disease you want to know about.
         

         Along with the scoop on how to use nutrients to fight disease, weve made several important discoveries during the course of our research.

         One is that supplements are not a substitute for good nutrition. It will come as no surprise to anyone who pays attention to natural healing and prevention that scientists cant beat nature when it comes to packaging healing therapies.

         And thats why, so often in this book, youll find doctors and researchers saying that you should get your healing vitamins and minerals from foods whenever you can. At the same time, doctors and researchers in this book often recommend taking supplementsat least a multivitamin for what they call insurance. Why is that?

         Its often not practical to get adequate therapeutic amounts of vitamins and minerals from foods. Thats right, therapeutic. Large doses of some nutrients have such powerful effects on the body that they act like drugs.

         That brings us to the second important discovery that weve made: Vitamin and mineral supplements should be treated with the same care and concern for safety that you reserve for prescription and over-the-counter medications.

         Large doses of certain nutrients can be toxic. They can cause side effects. They can interact with medications that you might be taking. So there are a few rules to follow when using this book.

         Please take the Medical Alerts seriously. They are there for your safety. If you are under a doctors care for a serious disease, you should talk to him about your interest in using nutrients as part of your treatment. With all of the scientific breakthroughs in this area, doctors are increasingly open to nutritional therapy. You may be pleasantly surprised to find your doctor willing to work with you to find the right dosages and monitor your progress.

         And if youre pregnant or nursing a baby, make sure you mention any supplements youre taking, even a multivitamin, to your physician.

         Finally, pay attention to the doses of any vitamins and minerals youre taking. Many researchers and doctors feel that the Daily Values for certain nutrientsvitamin C, for exampleshould be set much higher. Theyve also found that the bodys need for nutrients goes way, way up when its fighting disease. Thats why youll find the recommendations in this book often go way beyond the Daily Values for many nutrients.

         Heres wishing you all of the healing that natures nutrients can supply.
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            VITAMINS AND MINERALS FOR HEALTH

         

         
         

      

      




    
         
         

         
            BETA-CAROTENE

         

         
            Daily Value: None established
            

            

            Good Food Sources: Sweet potatoes, carrots, cantaloupe, spinach and other dark green leafy vegetables
            

         

         

         The evidence is overwhelming! People who eat three or more servings a day of beta-carotene-rich fruits and vegetables have a lower risk of heart disease and many types of cancer. However, the scientific community isnt as enthusiastic about the effects of beta-carotene supplements.
         

         During the early 1990s, studies sang the praises of beta-carotene-rich foods and their ability to lower the risk of cancer and other diseases. In response to those promising findings, many doctors recommended beta-carotene supplements to their patients. But in 1994, a study of 29,000 male Finnish smokers found that men who took 20 milligrams (about 33,000 IU) of beta-carotene a day actually had an increased incidence of both lung cancer and heart disease. The result was unexpected, and accolades for beta-carotene supplements died down.

         Some scientists speculated that the devastating effects of alcohol and 3 decades worth of smoking were well under way before the study began. A poor diet and heavy drinking and smoking put these men at a higher risk of heart disease and cancer before beta-carotene supplements were handed out.

         Six years later, another study called the Carotene and Retinol Efficacy Trial, or CARET, was halted when researchers discovered that patients receiving just 30 milligrams of beta-carotene supplements a day had a 46 percent higher risk of dying from lung cancer. Since then a review of over 60 randomized trials, conducted by the respected Cochrane Collaboration, concluded that beta-carotene supplements significantly increased the risk of mortality.

         In light of recent findings, the Institute of Medicine doesnt believe that beta-carotene supplements are advisable for the general public (but does concede that supplements may be beneficial for people with vitamin A deficiencies). Today doctors are understandably cautious about recommending beta-carotene supplements, especially for people who smoke and who have had high levels of asbestos exposure.

         Contributing to their reluctance and caution in recommending supplements is the growing body of research showing that most foods containing beta-carotene also contain other powerful disease-fighting members of the carotenoid family such as alpha-carotene, lycopene, zeaxanthin, and lutein. In fact, some experts suspect that it may be these substances that have been doing most of the disease-preventive work while beta-carotene has been garnering all of the credit.
         

         Using Beta-Carotene Safely

         Most experts agree that people should be reaching for carotenoid-rich foods rather than supplements. Beta-carotene is plentiful in vegetables and fruits, and population studies have strongly suggested that eating three or more servings can significantly reduce the risk of heart disease and many forms of cancer.

         Too much beta-carotene in the body can turn the skin orange. The discoloration fades as levels of the nutrient return to normal.

      

      




    
         
            BIOTIN

            

         
 
         
            Daily Value: 300 micrograms
            

            

            Good Food Sources: Brewers yeast, barley, oat bran, soybeans, filberts, walnuts, peanuts, bananas, cauliflower, milk, egg yolks, salmon
            

         
   
         

         Your nails are a disaster. Theyve been clipped, filed, and buffed, then coated with polish. And they still look thin, brittle, and pathetic.
         
 
         They will never appear in Vogue. But they do happen to be just about the first thing folks notice when you shake hands or pet their dogs. So what are you going to do?
         
 
         Well, you may want to try your luck with biotin, a B-complex vitamin that your body needs to process carbohydrates, fats, and amino acids (the building blocks of protein). Years ago researchers discovered that hoof abnormalities in horses could be successfully treated with biotin supplements. Since then biotin has been touted as a nail and hair strengthener. Some research has shown that biotin supplements can improve the condition of brittle nails. However, those studies were small and/or inconclusive. Larger placebo-controlled studies are needed before any positive conclusions can be made.
 
         Biotin deficiency is uncommon and is usually limited to those who are being fed intravenously over a long period of time or have a genetic inability to absorb biotin. Most people really dont need to worry about whether or not theyre getting enough. Thats because unless you have a genetic defect that alters the way your body uses this nutrient, either you get enough of it through the eggs, milk, and cereals in your diet or your body will manufacture what you need.
         
 
         People with type 2 (non-insulin-dependent) diabetes may prove to be a different story. They often have lower levels of biotin than people without the disease. Fortunately, researchers are finding that biotin supplements may help those with type 2 diabetes manage their glucose levels. When researchers at Yale University School of Medicine gave 43 patients with poorly controlled type 2 diabetes a biotin/chromium supplement, their glucose and lipid levels were significantly improved after just 4 weeks.
 
         Research is also showing that biotin can decrease symptoms associated with peripheral neuropathy, a complication of long-term diabetes that causes numbness, tingling, pain, and weakness in the extremities due to nerve damage. People with peripheral neuropathy have reported an improvement of symptoms after 1 month of taking biotin supplements. (For the full details on using nutrients to treat diabetes, see diabetes.)
 
         Using Biotin Safely
 
         Biotin may be one of the safest of all vitamins. There are no reports of toxicity, even when its taken in high doses up to 600 micrograms.
 
         Biotin is destroyed by certain food-processing techniques such as canning and heat curing. So its always better to choose fresh fruits, vegetables, and meats over canned or cured foods.

      

      




    
         
            CALCIUM

         
 
         
            Daily Value: 1,000 milligrams
            

            

            Good Food Sources: Skim milk, nonfat yogurt, cheeses, collard greens, mustard greens, kale, broccoli, canned salmon with bones, sardines with bones, corn tortillas processed with lime, calcium-fortified orange juice
            

         
 
         
            

         
 
         By now, just about everyone knows that getting enough calcium helps prevent diseases such as osteoporosis. Less well known is just how calcium goes about doing this.
         
 
          
         When you eat cheese or drink milk, the calcium in these foods is absorbed through your small intestine and into your blood. The amount of calcium in your blood is regulated by a substance called parathyroid hormone. When calcium intake is low, parathyroid hormone signals for bone to be broken down, releasing calcium into the bloodstream. Diets with adequate calcium intake produce less parathyroid hormone, so that we conserve more calcium and more bone, says John Anderson, PhD, professor of nutrition in the Schools of Public Health and Medicine at the University of North Carolina at Chapel Hill.
 
         Calcium then combines with phosphorus to help form hard, crystal-like substances that create the latticework that undergirds strong bones and teeth. In fact, 99 percent of the calcium in your body is stored in your skeleton. Researchers call this ongoing process of removing old bone and forming new bone remodeling.
 
         You also need a stable level of blood calcium for a normal heartbeat, nerve and muscle function, and blood clotting. Living cells require calcium to act as a messenger and to help respond to hormones and neurotransmitters.
 
         Even though calcium is vital for bone growth and maintenance in everyone, experts dont advise a one-size-fits-all intake. Here are the Adequate Intakes (AIs) of calcium as set by the Institute of Medicine.
 
              
            	Infants, birth through age 6 months: 210 milligrams
     
            	Infants, ages 7 to 12 months: 270 milligrams
     
            	Children, ages 1 to 3 years: 500 milligrams
     
            	Children, ages 4 to 8 years: 800 milligrams
     
            	Children, adolescents, and young adults, ages 9 to 18: 1,300 milligrams
     
            	Pregnant and nursing women, ages 14 to 18: 1,300 milligrams
     
            	Pregnant and nursing women, ages 19 to 50: 1,000 milligrams
     
            	Adults, ages 19 to 50: 1,000 milligrams
     
            	Adults, ages 51 and older: 1,200 milligrams
 
         
 
         Using Calcium Safely
 
         Not all calcium supplements are created equal. The actual amount of calcium contained in a supplement, called elemental calcium, varies from one form of calcium to the next. Calcium citrate, which contains about 21 percent of elemental calcium, is the most easily absorbed and digested by the body. Calcium carbonate has a higher concentration of elemental calcium (40 percent), but its slightly more difficult to absorb, especially for people with decreased stomach acid, so it should always be taken with food.
         
 
         A newer form of calcium called calcium formate has more absorbable calcium than calcium citrate, but its not widely available. There are several other forms of calcium to consider, but most of them have lower concentrations of elemental calcium or they arent nearly as digestible as calcium citrate. Calcium lactate and calcium gluconate contain only 13 percent and 9 percent elemental calcium, respectively. Calcium phosphate has a much higher percentage of calcium, but its difficult to absorb.
 
         Another consideration when choosing a supplement is how the calcium was obtained. Supplements that are products of oyster shells, dolomite, and bone meal may contain traces of lead, mercury, or arsenic. Many manufacturers have taken steps to reduce these traces, and some labels indicate that the supplements are lead-free.
 
         Calcium is best absorbed when its taken with food and at a dose not exceeding 500 milligrams. This means that if youre taking supplements exceeding that amount, you should take them in divided doses throughout the day.
 
         High calcium intake (more than 2,000 milligrams a day) may cause constipation and kidney stones and inhibit the absorption of minerals, like zinc and iron.

      

      




    
         
            FOLIC ACID 

         
 
         
            Daily Value: 400 micrograms
            

            

            Good Food Sources: Fortified cereals, pinto beans, navy beans, asparagus, spinach, broccoli, okra, brussels sprouts
            

         
 
         
Folic acid is a nutritional powerhouse that makes things happen within the body. It works with approximately 20 different enzymes to build DNA, the material that contains the genetic code for your body, and is essential for normal nerve function. 
         It also seems to prevent heart disease and stroke by reducing the bodys levels of homocysteine, an artery-attacking chemical that accumulates in the blood of people who eat meats.
 
         Whats more, folic acid may help protect against cancer of the ovaries, colon, and cervix. In a study at the University of Alabama at Birmingham, researchers found that women with high levels of folate (the naturally occurring form of folic acid) were two to five times less likely than women with low folate levels to develop cervical dysplasia in conjunction with various risk factors such as cigarette smoke, human papillomavirus, contraceptives, and childbirth. (Cervical dysplasia is a condition involving the development of abnormal cells in the cervix. This condition can progress to cancer in some women.)
         
 
         Folic acid also protects a womans fetus from life-threatening birth defects of the brain and spine. Studies show that 50 to 70 percent of neural tube defects, like spina bifida, could have been prevented if mothers had taken folic acid supplements before and during their pregnancies. Because of the strong link between birth defects and folate deficiency, in 1998 the U.S. government mandated that folic acid be added to all grain and cereal products. Unfortunately, a survey by the March of Dimes has found that two-thirds of women of reproductive age still arent getting the recommended 400 micrograms of folic acid they need to prevent birth defects, and only 7 percent knew that folic acid should be taken before pregnancy.
 
         Using Folic Acid Safely
 
         Folic acid has virtually no side effects, even when taken in high amounts. For most people, taking more than 1,000 micrograms has no benefit. Unless a doctor prescribes high doses of folic acid, supplements shouldnt exceed 1 milligram (1,000 micrograms) a day. Doses of more than 400 micrograms a day can mask symptoms of pernicious anemia, a potentially fatal disease due to vitamin B12 deficiency.
         
 
         In general, 0.4 milligram (400 micrograms) of folate is a good amount to get in a day, and with careful planning that can be achieved, says Meir Stampfer, MD, DrPH, professor of nutrition and epidemiology at Harvard School of Public Health. A days worth of folate could look like this: 1 cup of orange juice (110 micrograms) and 1 cup of folate-fortified cereal (160 micrograms) plus a cup of raw spinach in a lunch or dinner salad (130 micrograms).
 
         Although folate is available in these and many other foods, be aware that as much as 50 percent of the nutrient is destroyed during food processing, storage, and household preparation. In general, much of the folate in foods is killed by heat and light.
 
         Several substances can increase your need for the vitamin, including alcohol, tobacco, aspirin and other nonsteroidal anti-inflammatory drugs, oral contraceptives, pancreatic extracts, estrogen, antacids, arthritis drugs such as methotrexate, and medications prescribed for convulsions, malaria, and bacterial infections.
         

      

      




    
         
            IRON

         

         
            Daily Value: 18 milligrams
            

            

            Good Food Sources: Beef, Cream of Wheat cereal, baked potatoes, soybeans, pumpkin seeds, clams
            

         

         
Theres no doubt that many of us can use more iron than were getting. Roughly 20 percent of Americans are deficient in this mineral. The group most likely to be coming up short: women in their reproductive years.
         I would say that women need to be a little more thoughtful than men about iron, probably in the same way that women should be a little more cautious about calcium intake because of osteoporosis, says Adria Sherman, PhD, professor of nutritional sciences at Rutgers University in New Brunswick, New Jersey.

         Iron, which is absorbed in the intestines, comes in two forms: heme and nonheme. Found in meats, the heme form is well absorbed. Men get about two-thirds of their iron needs met by heme iron; the amount varies for women. Nonheme iron is found in vegetables and isnt as well absorbed.

         Most of the iron you consume goes to form hemoglobin, the substance that helps your red blood cells transport oxygen from your lungs to the rest of your body. The remainder is stored in the bone marrow, liver, spleen, and other organs.

         Because iron also plays a key role in helping to prepare your immune systems infection fighters for battle, a deficiency may lead to colds. Low iron levels can also cause fatigue, pallor, and listlessnesshallmarks of anemia, says Dr. Sherman. In children, low iron levels can cause stunted growth and impaired learning. Other symptoms of iron deficiency include split nails, a sore tongue, and cold hands and feet. An annoying condition called restless legs has also been linked to low iron.

         Some experts even believe that vague gastrointestinal problems such as gas, belching, constipation, and diarrhea may be rooted in iron deficiency. If you suspect that you may be deficient in iron, ask your family doctor or your gynecologist to test your blood at your yearly exam.

         
         

         Using Iron Safely

         Heres a fact about iron supplements that should encourage healthy respect: The leading cause of fatal poisoning in children under 6 years old is accidental overdosing on products with iron. So make sure your iron supplements are tightly capped and kept out of their reach.

         Although accidental iron poisonings occur most often in children who ingest supplements containing iron that are formulated for adults, high levels of iron can also be toxic to adults. Therefore, most experts recommend that you dont take iron supplements unless your doctor confirms the need with a blood test.

         A daily intake of 25 milligrams or more for an extended period of time may cause undesirable side effects. Symptoms of acute iron poisoning include pain, vomiting, diarrhea, and shock. Still, doctors normally recommend iron supplementation for pregnant women and for infants.

         Among the variety of iron supplements, experts say those made with ferrous salts are better absorbed. Among them, ferrous sulfate is considered best. Slow-release and coated iron tablets may cause less diarrhea, nausea, and abdominal pain, but since the site of maximum absorption is the beginning of the small intestine, delaying the time of release decreases the overall amount of iron absorbed by your body. Taking the tablets with a meal could go a long way in helping to reduce stomach upset, but then again, the food may interfere with the iron absorption. Therefore, since it is advantageous for absorption, experts recommend taking iron supplements between meals if you do not experience side effects or you can tolerate iron taken in this manner.

      

      




    
         
            MAGNESIUM

         

         
            Daily Value: 400 milligrams
            

            

            Good Food Sources: Brown rice, avocados, spinach, halibut, almonds, oatmeal, baked potatoes with skin, kidney beans, pinto beans, broccoli, bananas, raisins
            

         

         
Imagine a product that not only may help prevent a heart attack but also may successfully ease premenstrual syndrome, high blood pressure, heart arrhythmia, asthma, and kidney stones.
         This single-source solution to some of our most vexing health problems doesnt come from the high-tech laboratory of some pharmaceutical company. Its magnesium, an essential mineral thats often missing from our diets. And the more studies researchers conduct, the more impressive this mineral looks.
         

         Magnesium is an important element for health and disease, says Herbert C. Mansmann Jr., MD, honorary professor of pediatrics and director of the Magnesium Research Laboratory at Jefferson Medical College of Thomas Jefferson University in Philadelphia. The research papers on this topic are increasing exponentially.

         Investigators have been breaking new ground, but magnesium has a long healing history. Epsom saltsfirst discovered in Epsom, England, in 1808, and essentially made of magnesium sulfatehave long been the key ingredient of soothing hot foot soaks. Inside your body, magnesium serves several crucial roles, especially as an assistant to 350 enzymes. This includes helping to turn food into energy and helping to transmit electrical impulses across nerves and muscles. These impulses generate whats called neuromuscular contraction, literally enabling your muscles to flex. Take away magnesium, and muscleseven the smooth muscles that routinely squeeze blood vesselswill cramp.

         Magnesium is also vital for making sure that calcium is used properly by keeping calcium out of the cells. Too much calcium, however, can cause you to lose magnesium in your urine.

         Healthy kidneys will limit the amount of magnesium excreted in the urine when the body has a low intake of magnesium. However, some asthma and cardiovascular medications, diuretics, antibiotics, and fiber laxatives (except for ones that contain polycarbophil) can cause the kidney to release too much magnesium. Alcohol is notorious for removing magnesium from your body. Between 30 and 60 percent of alcoholics have low levels of magnesium, and in patients going through withdrawal its nearly 90 percent. People with diabetes who have high blood sugar lose a lot of magnesium in the urine.

         Its very easy to not get enough into the system or to lose whats in there. And thats rarely recognized until someone has advanced magnesium deficiency, with a low blood level of magnesium, says Dr. Mansmann. But this much is known: Up to 40 percent of the American population gets less than 75 percent of the Daily Value of magnesium, says Dr. Mansmann. Just how many suffer needlessly from health problems related to magnesium deficiency is anyones guess, but it could help explain why many of us suffer, or know someone who suffers, with the common symptoms of low magnesium levels. They include constipation, hypertension, migraine, muscle cramps, osteoporosis, and premenstrual syndrome. Prolonged symptoms of magnesium deficiency lead to muscle weakness, tremors, seizures, and heart arrhythmias.

         
         

         Using Magnesium Safely

         Picking a magnesium supplement may not seem like a decision worthy of intense study, but select the wrong one and the wrong dose, and you may not get the appropriate benefit.

         Magnesium is usually mixed with compounds, the most common one being salt. The weight of magnesium salt is heavy, and labels typically provide that number rather than the actual weight of the magnesium. Always look at how much elemental magnesium supplements have, which is a truer representation of the magnesium amount.
         

         There are several forms of magnesium, and the absorption of each type determines how it should be used. For example, supplements with magnesium L-lactate dehydrate (Mag-Tab SR by Niche Pharmaceuticals, Inc. is one) are best for long-term use, according to Dr. Mansmann. Magnesium gluconate is excellent for cardiac arrhythmias and migraines because most of it is absorbed quickly in the stomach.

         Dose for dose, magnesium gluconate causes less diarrhea than magnesium oxide or magnesium chloride. It can be taken on an empty stomach, while some of the other salts can cause stomach upset in some people. As a general rule, you need about 6 milligrams of elemental magnesium for every kilogram (2.2 pounds) of body weight. That means that if you weigh 150 pounds, you should be getting about 400 milligrams a day. If you develop diarrhea, simply take your magnesium in divided doses throughout the day, or reduce the dose by 20 to 25 percent until normal soft bowel movements return, says Dr. Mansmann.

         If you have kidney or heart problems, always check with your doctor before taking supplemental magnesium.

      

      




    
         
            NIACIN 

         

         
            Daily Value: 20 milligrams
            

            

            Good Food Sources: Chicken breast, tuna, veal, fortified breads and cereals
            

         

         
The niacin story is one of triumph and potential tragedy. The triumph: One form of niacin, nicotinic acid, lowers the risk of heart disease at a fraction of the cost of prescription drugs. The tragedy: Used improperly, slow-release niacin can cause severe side effects, including liver damage.
         In the right hands, its a very useful medication. It lowers harmful cholesterol and raises good cholesterol better than any drug we have, says James McKenney, PharmD, professor emeritus in the School of Pharmacy at Virginia Commonwealth University in Richmond. But taken indiscriminately by an uninformed person without a professional monitoring his condition, it can be dangerous.

         When taken in doses over 1,500 milligrams daily, the slow-release or long-acting forms of niacin that are available without a prescription can result in an accumulation of a niacin by-product that is toxic to the liver. This problem doesnt occur with the short-acting nonprescription forms of niacin.

         A less controversial use of niacin has positive results. Niacin prevents pellagra, a now rare condition that often starts with skin inflammation, includes diarrhea and depression, and ends in death. In the Deep South at the turn of the 20th century, this ailment afflicted over 100,000 people, largely because their diets consisted mainly of cornmeal. Not only does corn contain a form of niacin that the body cannot readily use, but a diet consisting of nothing but corn can also create an amino acid imbalance. Thanks to the fortification of flours and cereals with niacin, pellagra is rare in all but alcoholics and people suffering from severe gastrointestinal problems.

         Niacin may also reduce the risk of Alzheimers disease. Researchers at the Rush Institute for Healthy Aging in Chicago followed the diets of over 3,500 people 65 years of age and older for 5 years. They found that those who got the least amount of niacin were 70 percent more likely to have Alzheimers disease. The participants who took niacin supplements and ate niacin-rich foods, such as fish, beans, and fortified grains, showed less cognitive decline.

         Using Niacin Safely

         Its virtually impossible to get too much niacin in your diet. But when you take niacin supplements in the doses needed to improve your cholesterol levels (1,000 to 2,000 milligrams), you are likely to experience side effects, especially flushing and itching with the immediate-release form (a bothersome but not dangerous side effect) and liver damage with the slow-release form (a dangerous side effect). Thats why this kind of therapy needs to be taken under medical supervision.

         
         Niacinamide, a form of niacin that is included in multivitamin/mineral supplements, does not produce the side effects associated with niacin itself. It also does not reduce blood cholesterol levels.

      

      




    
         
            PANTOTHENIC ACID 

         

         
            Daily Value: 10 milligrams
            

            

            Good Food Sources: Eggs, fish, milk and milk products, whole grains, legumes, white and sweet potatoes, yeast, lean beef
            

         

         

         In a world that pops painkillers for hangnails and spreads toxic chemicals on lawns to produce greener grass, pantothenic acid may mean the difference between life and death.
         

         In a study at the University of Windsor in Canada, researchers have found that tissue cells treated with water-soluble coenzyme Q10, a substance containing pantothenic acid, can detoxify many of the harmful synthetic compounds found in herbicides, insecticides, and drugs.

         Recognition of the protective benefits of pantothenic acidone of the B vitaminsis long overdue. For years it was taken for granted, but word of its life-sustaining abilities is spreading. Pantothenic acid, also known as vitamin B5, is involved in so many different metabolic pathways, including the conversion of food to energy, the synthesis of important hormones, and the bodys utilization of body fat and cholesterol.
         

         Those most likely to be deficient in pantothenic acid are people who are at high risk of malnutrition, such as older folks, people with serious drinking problems, and people who arent able to eat on their own.

         Signs of deficiency rarely occur except with severe life-threatening malnutrition. In fact, pantothenic deficiency is so rare that the only proven effects are those seen in animal experiments. Most people take in sufficient levels of pantothenic acid through their diets.

         Using Pantothenic Acid Safely

         Pantothenic acid is not known to be toxic in high doses. Supplements up to 1,200 milligrams a day have been taken with no ill effects reported except an occasional case of gastrointestinal problems, like nausea, heartburn, and diarrhea. The amount of pantothenic acid required to detoxify all of the synthetic chemicals to which people are exposed is unknown.
         

         Up to 75 percent of pantothenic acid is destroyed by processing, canning, or freezing. Thats why the best sources are unprocessed whole grains, fortified or enriched cereals to which the nutrient has been added, and multivitamin/mineral supplements.

      

      




    
         
            PHOSPHORUS 

         

         
            Daily Value: 1,000 milligrams
            

            

            Good Food Sources: Halibut, nonfat yogurt, salmon, skim milk, chicken breast, oatmeal, extra-lean ground beef, broccoli, lima beans
            

         

         
What do a Bengal tiger and a teenager have in common? Depending on their chow, they may both be getting too much phosphorus.
         Years ago, after noticing that the big cats in some zoos simply lay in their cages all day, researchers found that the animals feed was high in phosphorus and dangerously low in calcium. Of course, a calcium-phosphorus imbalance has yet to be linked to teenage couch-potato syndrome. But some experts believe teens who drink too much soda may have a phosphorus imbalance that could lead to osteoporosis later in life.

         The mineral phosphorus is needed for many of the chemical reactions in the body. Phosphorus compounds help regulate the release of energy that fuels us. By combining with calcium, phosphorus also helps form hard, crystal-like substances that create the latticework that undergirds strong bones and teeth. In fact, 85 percent of the bodys phosphorus is located in bone.

         That may be part of the problem. The mechanism regulating the bodys balance of calcium and phosphorus is so finely calibrated that getting too much phosphorus actually causes calcium to be removed from your skeleton and sent to your blood. Long-term calcium loss has been found to cause osteoporosis, a weakening of the bones that can lead to tooth loss and fractures.

         Eating natural forms of phosphorus, which is found in everything from chicken and broccoli to milk and fruits, isnt likely to give you too much of this mineral. But some experts are worried that drinking too much sodasuch as cola, root beer, and even clear drinkscan tip your delicate calcium phosphorus balance in the wrong direction. Moreover, by forsaking milk for soda, youre further reducing your calcium intake, says John Anderson, PhD, professor of nutrition in the Schools of Public Health and Medicine at the University of North Carolina at Chapel Hill.
         

         Thats where you get hurt the worst. You are compounding the problem. You are getting low calcium and high phosphorus, says Dr. Anderson.

         It seems soda and many processed foods contain either phosphoric acid or some form of phosphate, both of which are hefty sources of phosphorus.

         Phosphoric acid is used in cola soft drinks to give them an acid taste, says Dr. Anderson. Added to foods, phosphates may act as preservatives or perhaps even help alter the physical quality.

         In rare cases, people who use antacids containing aluminum hydroxide for long periods of time might suffer from weakness, loss of appetite, malaise, and bone loss. This chemical apparently prevents phosphorus from being absorbed.

         Using Phosphorus Safely

         Experts say theres virtually no reason to ever take a phosphorus supplement. Its easy to get enough phosphorus from your diet.

      

      




    
         
            POTASSIUM 

         

         
            Daily Value: 3,500 milligrams
            

            

            Good Food Sources: Dried apricots, baked potatoes, dried prunes, cantaloupe, bananas, spinach, salmon, carrots, mushrooms, pears, apples, citrus fruits
            

         

         
When combined with water in a laboratory, pure potassium will actually burst into flames.
         Luckily for us, it reacts quite differently in the body. When derived from food and supplements, potassium can take on a number of important roles, from maintaining normal fluid balances to promoting cell and muscle growth.

         One of potassiums most well-known roles, however, is its ability to regulate blood pressure. Scientists believe this may have something to do with potassiums ability to pump sodium out of the bodys cells and reduce body fluid. Potassium may also affect blood vessel tone, or resistance. Or it may be that potassium modifies the way blood vessels react to circulating hormones that affect blood pressure, such as vasopressin and norepinephrine.
         

         In any case, potassiums ability to lower blood pressure is such that some scientists suspect low dietary levels of the mineral may actually trigger high blood pressure in certain people.

         Aside from its miraculous effect on blood pressure, potassium appears to have other heart-healthy benefits. Specifically, it might help prevent stroke, death caused by stroke, and cardiovascular disease. And other recent studies point to a connection between high potassium intake and a reduced risk of developing kidney stones.

         Potassium is also necessary for good muscle contraction, healthy electrical activity in the heart, and rapid transmission of nerve impulses throughout the body. This is why heartbeat irregularities are considered a classic sign of potassium deficiency. Other symptoms of deficiency can include muscle weakness, numbness and tingling in the lower extremities, nausea, vomiting, confusion, and irritability.

         Using Potassium Safely

         Most of us get around 2,650 milligrams of potassium every day, reports the National Center for Health Statistics. And while that may be enough for some people, its best to shoot for the FDAs recommended Daily Value of 3,500 milligrams. To get this, you probably need to add at least three more servings of potassium-rich fruits and vegetables to your diet every day. And there are a number of good reasons for doing this: Studies suggest that even adding just one more serving of potassium-rich fruits and vegetables every day can reduce your risk of stroke by 40 percent.

         A well-balanced diet should provide all the potassium that most people need. But potassium supplementsavailable over the counter or, in larger doses, by prescriptionmay be necessary for those who take diuretic medications. Diuretics help the body lose excess water but also deplete its potassium supply. (Digitalis, a heart medicine, can also cause you to excrete potassium.) If you use over-the-counter supplements, it is usually best to keep your total daily potassium intake from diet and supplements to 3,500 milligrams.

         When a potassium supplement is required, talk to your doctor or pharmacist about which kind is best for you. Supplements containing more than 99 milligrams of potassium are available only by prescription.

         
         Too much potassium (more than 5,000 milligrams a day) can upset the balance of minerals in your body and cause heart and kidney problems. Other potential side effects include muscle weakness; tingling in the hands, feet, or tongue; and a slow or irregular pulse.

         People with diabetes or kidney disease should consult their doctor before taking potassium supplements, as should people on certain medications, including nonsteroidal anti-inflammatory drugs, potassium-sparing diuretics, ACE inhibitors, and heart medicines such as heparin.

      

      




    
         
            RIBOFLAVIN

         

         
            Daily Value: 1.7 milligrams
            

            

            Good Food Sources: Almonds, brewers yeast, liver, eggs, milk, mushrooms, seafood, leafy green vegetables, wheat germ, wild rice, fortified grains and cereals
            

         

         

         Riboflavin will probably never bathe in the nutritional spotlight like vitamin C, magnesium, and vitamin E. But a smattering of experts say that its about time we give this nutrient, also known as vitamin B2, its due.
         

         Emerging research shows that riboflavin can act as an antioxidant, potentially helping to prevent cancer and control cholesterol buildup by helping to tame harmful free radicals. Free radicals are naturally occurring renegade molecules that damage your bodys healthy molecules by stealing electrons to balance themselves. Antioxidants neutralize free radicals by offering their own electrons and thus protect the healthy molecules from harm.

         Some research suggests that riboflavins antioxidant action is particularly helpful in the lungs, brain, and heart. In the brain, riboflavin appears to help correct small deficiencies in brain cells, thus preventing the occurrence of migraine headaches. In the heart, it appears to help break down the amino acid homocysteine. High levels of homocysteine have been linked to increased odds of heart disease, as well as stroke. Interestingly enough, riboflavin also appears to play a role in preventing esophageal cancer, as well as the formation of cataracts.

         
         Riboflavin also assists a number of important chemical processes in the body. Folate and vitamin B6, for example, need riboflavin to undergo the chemical changes that make them useful. Amino acids are transformed by riboflavin into what are called neurotransmitters, chemicals crucial for thinking and memory. A shortage of red blood cells, which causes symptoms such as anemia, has been linked in some cases to a lack of riboflavin. The vitamin is also involved with muscle energy metabolism, which is why some research suggests that riboflavin may boost performance in athletes.
         

         Riboflavin deficiency can affect your vision, causing your eyes to become light-sensitive and easily fatigued. Other symptoms of deficiency include blurred vision and itching, watering, sore, or bloodshot eyes. Severe dermatitis, particularly itching, peeling skin on the nose or scrotum, is another hallmark of riboflavin deficiency.

         During World War II, manufacturers began fortifying cereals and flours with riboflavin. But research suggests that you may need other sources of the vitamin as well. It appears that people who choose to limit their dairy and meat consumption may still be at risk for deficiency.

         People who exercise regularly may not be getting enough riboflavin, either, since activity seems to help speed the vitamins removal from the body.

         Using Riboflavin Safely

         Theres no need to worry about a riboflavin overdose. Any excess of this particular vitamin is excreted from your system. And unlike most other vitamins, this one quickly lets you know that youve reached your saturation point. Two hours after taking a supplement containing riboflavin, your urine will turn bright yellow.

         Huge amounts of riboflavin, 2,000 times the Daily Value, have been known to cause kidney stones, but there is no reason to take this much. Also, both oral contraceptives and alcohol seem to reduce your bodys ability to absorb riboflavin.

         With all this in mind, you may want to consider taking a multivitamin or B-complex vitamin supplement to get your daily intake of riboflavin. Most people, particularly alcoholics, infants, and the elderly, dont get enough of the vitamin from food alone.

      

      




    
         
         

         
            SODIUM 

         

         
            Daily Value: 2,400 milligrams
            

            

            Good Food Sources: Cheeses, including cottage cheese; most meats, especially ham and bacon; canned soups; canned vegetables; processed lunchmeats; shellfish; canned tuna; cereals; breads; baked goods; salad dressings; potato chips; pickles; sauces. Note: Although we all need a certain amount of sodium to survive, most people get too much rather than too little.
            

         

         

         You probably dont think about the amount of sodium you eat every day. But pair that little element up with chlorine to make the chemical compound sodium chloride, and you get salta food additive you are no doubt more than familiar with.
         

         In the form of salt, sodium gets a bad rap for its role in raising blood pressure. But despite this, sodium is a mineral that your body needs as much as any other. It regulates the amount of fluid that your body contains; it facilitates nerve and muscle impulses; and together with potassium, it maintains the permeability of your cells walls. This is a vital job if nutrients and other substances involved in cell maintenance are to be able to come and go as theyre needed.

         Clearly, your body needs sodium to function properly. The problem is that the modern American diet gives us all the sodium we needand then some. Though the Daily Value of sodium is just 2,400 milligramsand some research suggests that as little as 1,500 milligrams may help lower blood pressure most Americans get over 4,000 milligrams a day. A number of factors are to blame for this overabundance of salt in the American diet. But perhaps the biggest factor is the high level of salt found in prepackaged convenience foods that have become staples in most American homes.

         Over the past decade, two facts about our sodium intake have become abundantly clear. Fact one is that Americans are consuming almost twice as much as they should. Fact two is that high sodium intake and high blood pressure are pretty clearly linked. A number of recent studies have essentially ended the sodium debate, says David L. Katz, MD, MPH, director of the Yale-Griffin Prevention Research Center in Derby, Connecticut, and author of The Way to Eat. The connection between sodium and high blood pressure is fairly evident.
         

         
         Perhaps the best evidence comes from the DASH (Dietary Approaches to Stop Hypertension) studies conducted by the National Heart, Lung, and Blood Institute. One of the studies, called DASH-Sodium, showed on a large scale that a diet with the lowest level of sodium (around 1,500 milligrams a day) had the greatest blood-pressure lowering effects. In addition, INTERSALT, a massive epidemiological study that included over 10,000 men and women in 32 countries, also affirmed that lower sodium intake equals lower blood pressure.

         Using Sodium Safely

         Considering the most recent research, its apparent that limiting sodium intake will be helpful for most. Though the Daily Value is 2,400 milligrams, research indicates that even lesslike 1,500 milligramsmay be better.

         The problem is that it doesnt take much salt to reach that Daily Value: 2,400 milligrams of sodium equals just 1 teaspoon of table salt. Couple this with the fact that salt is almost everywhere in the modern American diet, and the challenge can seem overwhelming.

         Luckily, the National Heart, Lung, and Blood Institute has a number of tips that can help you limit your sodium intake. Some of these include using fresh fruits, vegetables, and meats instead of canned choices whenever possible. And when you have to use canned products, choose low-sodium versions when available. Also, rinsing canned items in water can help remove some of the salt. Finally, choose herbs and spices rather than salt to add more flavor to meals.

         For even more tips on lowering sodium in your diet, refer to the National Heart, Lung, and Blood Institutes Web site at www.nhlbi.nih.gov/hbp/ prevent/sodium/sodium.htm.

      

      




    
         
            SULFUR

         

         
            Daily Value: None established
            

            

            Good Food Sources: Meats, poultry, fish, eggs, legumes, garlic, onions, brussels sprouts, asparagus, kale, wheat germ
            

         

         

         When most of us think of sulfur, the first thing that comes to mind is that rotten egg smell produced by sulfur dioxide gas. Youll usually notice this around natural hot springs or volcanic craters.
         

         
         Within the body, however, sulfur can play a role that will make you forget all about that awful smell. Absorbed from protein-based foods, drinking water, and even noxious air, the sulfur taken into our bodies combines with toxins to form harmless compounds that can then be escorted to the nearest exit. Sulfur is also combined with the proteins that structure cartilage, tendons, and bone in the body, as well as with the proteins in our hair and nails.

         Sulfur is available in two supplement formsdimethyl sulfoxide (DMSO) and methylsulfonylmethane (MSM)that have been shown to be quite useful in treating pain. And sulfur baths have proven their worth as remedies for numerous skin conditions, as well as the pain related to arthritis.

         Sulfur is not related to sulfa drugs or sulfites, which are sometimes added to foods.

         Using Sulfur Safely

         Sulfur is so widely available from foods, water, and air that the Food and Drug Administration Research Council has established no Daily Value. It also seems to be impossible to get the wrong amount of sulfureither too much or too little.

      

      




    
         
            THIAMIN

         

         
            Daily Value: 1.5 milligrams
            

            

            Good Food Sources: Black beans, navy beans, brewers yeast, cashews, peas, pork, potatoes, soy nuts, sunflower seeds, whole grains, whole-grain pasta, oatmeal and other cereals
            

         

         

         Thiamin, also known as vitamin B1, has the interesting distinction of being the first B vitamin to be discovered. In fact, when German chemist Casimir Funk first isolated the nutrient in 1911, he actually created the term vitamin to explain the vital role of the nutrient.
         

         Time and research have shown that Casimir knew what he was talking about. Though its Daily Value is only 1.5 milligrams, thiamin is critical to the function of many organs. It plays a key role in breaking down carbohydrates, which makes it one of the most important nutrients required for producing energy for the body.

         
         Perhaps thiamins greatest role is in the health of the heart, where it has been shown to ease the symptoms of congestive heart failure. Thiamin also may delay the onset of heart disease in people with diabetes, and it may even slow the progression of HIV.

         Because many cereals, pastas, and other foods in the United States are fortified with thiamin, deficiency is usually not a problem here. But many parts of the world still dont fortify food with thiamin.

         Although rice and whole grainsdietary staples throughout the worldnaturally contain thiamin, the process of refining them for consumption removes the nutrient. Folks living on little but devitalized rice and grains soon become thiamin-deficient and develop a disease called beriberi, with symptoms such as weakness, heart enlargement, and limb swelling that make even walking difficult.

         Thiamin deficiencies have also been found to cause mood changes, vague feelings of uneasiness, fear, disorderly thinking, and other signs of mental depressionsymptoms that researchers say often affect memory.

         Using Thiamin Safely

         Although thiamin toxicityits symptoms include itching, tingling, and painhas been caused by massive doses administered by injection, there has been no evidence of toxicity from oral thiamin, even when doses as high as 500 milligrams (333 times the Daily Value of 1.5 milligrams) were taken daily for a month. Experts say that excess thiamin is easily cleared by the kidneys.

      

      




    
         
            TRACE MINERALS

         

         Many of the nutrients we ingest every daysuch as copper, chromium, manganese, and othersare known as trace minerals. But dont let the word trace mislead you. Though you need less of these minerals than some of the biggies like calcium or magnesium, they are no less important to your general health and well-being.
         

         Several trace mineralscopper, chromium, cobalt, manganese, and molybdenumare firmly established as essential to humans. And even though you only need a few micrograms (one thousandth of a milligram) of them instead of milligrams, you still cant live without them, at least not for very long. These minerals are necessary for certain vital chemical reactions in the body to occur, and no other elements can take their places. Thats why the National Research Council has developed daily intake guidelines to help you make sure that you are getting enough.
         

         The Estimated Safe and Adequate Daily Dietary Intakes were established for essential nutrients (including many trace minerals) that have some research to support an estimated range of requirements, but not enough to establish a Recommended Dietary Allowance or a Daily Value.

         Luckily, trace minerals are found in a variety of foods and in water, so we usually get enough of every one of them to function normally, though we may not always get optimum amounts.

         Several additional trace minerals, including boron, silicon, and vanadium, have been proven essential to assorted bacteria, fungi, and other microbes. And all plants need boron in order to grow. As technology improves and research deepens, these minerals may one day be shown to be essential to humans as well.

         Many trace minerals act as coenzymes, so-called catalysts in chemical reactions. That means they function as spark plugs, getting chemical reactions going without actually being changed in the process. Thats important, because our bodies are giant laboratories, where billions of chemical reactions are taking place all the time.

         Trace minerals play roles in your bodys production of neurotransmitters, biochemicals that send messages through your nervous system; in the production of major hormones secreted by your thyroid and adrenal glands; and in your bodys ability to burn carbohydrates and fat for energy and to weave molecules into the tissues that become your bones, blood vessels, skin, and teeth. Along with other food components, trace minerals help you grow, reproduce, and maintain your body over the years.

         Getting enough trace minerals is a perfect reason to abide by one important bit of nutritional advice: Eat a varied diet that contains whole foods. Whole grains, nuts, seeds, beans, fresh fruits and vegetables, mushrooms, shellfish, herbs, and spices are the richest sources of trace minerals. A few processed foods also contain high amounts: ham, canned pineapple juice, cocoa, and beer, which contains trace minerals from the brewers yeast used to concoct the stuff. Yes, chocolate and beer fit into a healthy dietin moderation, of course. And you heard it here first!

         Aside from these foods, one of the best ways to get adequate doses of trace minerals in your diet is to pick a good multivitamin/mineral supplement that supplies an array of trace minerals in the ranges recommended on the following pages. With very few exceptions, theres no reason to take supplements of individual trace minerals. Thats because most trace minerals are toxic in high amounts. Until more is known about these elements, especially how they interact with other nutrients, its prudent to stick to amounts that researchers know are safe. And if you have health problems, get your doctors okay before you begin taking any supplement.
         

         Boron

         
            Daily Value: None established
            

            

            Good Food Sources: Cooked dried beans and peas; nuts; dark green leafy vegetables; grape juice; legumes; noncitrus fruits like blueberries, peaches, and plums
            

         

         

         Though its just a trace mineral, boron has been cropping up recently in a number of new supplements. Some suggest that boron can enhance memory, cognitive function, and hand-eye coordination. Its also become big in the bodybuilding world, where it is believed that boron can increase strength and muscle mass, as well as testosterone levels.

         However, most experts advise steering clear of boron as a supplement. Hard scientific evidence is lacking, and doses of boron greater than 50 milligrams a day can be toxic (see Using Boron Safely below).

         What seems more certain is that boron plays a role in bone health. It is found in high concentrations in bone. And though its not known if boron affects bone health directly, it does enhance the absorption of calcium, magnesium, copper, and vitamin D, all of which improve bone density.

         As long as youre getting enough plants in your diet, you should be getting enough boron (see Good Food Sources above). Meat eaters may want to add a plant every now and then to up their intake, though.

         Using Boron Safely

         There is no Daily Value for boron. So how much should you get? Probably about the amount youre getting now, if youre eating a well-balanced diet that contains at least five servings of fruits and vegetables a day. Thats 1.5 to 3 milligrams of boron a day.

         However, consumers should be leery of the number of new boron supplements on the market. Doses of boron greater than 50 milligrams a day can be toxic and cause lethargy, diarrhea, skin rashes, loss of appetite, or vomiting. Children or women who are pregnant or nursing should avoid boron supplements.
         

         Chromium

         
            Daily Value: 120 micrograms
            

            

            Good Food Sources: Beer, black pepper, bran, cheese, coffee, lean meat, molasses, whole-grain breads and cereals
            

         

         

         Sure, this element is essential for making the shiny stuff on cars and motorcycles. But it might be even more essential in the body. This trace mineral is important to the body for a number of reasons, but it might show the greatest promise as a treatment for diabetes. And since almost 90 percent of the population doesnt get enough chromium, it may be more important than we realize.

         Think of chromium as the shovel that gets the fuel into the furnace. This trace mineral hooks up with insulin to help transport glucose (blood sugar) across cell membranes and into cells, where it can be burned for energy. People who dont get enough chromium may develop a condition called glucose intolerance; they have high blood sugar levels and often high insulin levels. The high blood sugar levels do not drop much when additional insulin is given, but they do go down when people get the chromium they need. Glucose intolerance can set the stage for type 2 (non-insulin-dependent) diabetes.

         Signs of chromium deficiency include diabetes-like symptoms of high blood cholesterol and problems with insulin levels.

         Since chromium helps insulin work better, it may also raise blood sugar levels in people with low blood sugar, as shown in studies by researchers with the U.S. Department of Agriculture. Chromium has also lowered the amount of insulin needed by diabetes patients in some recent studies.

         Other research seems to indicate that chromium has a positive role in your heart health as well. One study found that chromium supplements helped raise HDL cholesterol, the good kind that helps escort bad cholesterol out of your body, in men taking beta-blocker drugs. Another study showed that chromium lowered triglyceride levels by as much as 20 percent in people with obesity and diabetes.

         Though chromium is deficient in a number of people, the biggest problems seem to be in the elderly, people who exercise a lot, people with a lot of stress, or those who eat poor diets and a lot of sugar.

         
         Using Chromium Safely

         Even balanced diets designed by dietitians contain less than 50 micrograms of chromium and average about 15 micrograms per 1,000 calories, far less than the 120 micrograms thats recommended.

         Trivalent chromium, the kind found in foods and supplements, is considered to be quite safe. Still, its best to get no more than 200 micrograms a day from supplements without medical supervision.

         On the other hand, if you work around chromium-containing compounds, youll want to steer clear of fumes and dust. Industrial chromium, a completely different form than that found in foods, is toxic.

         People with diabetes who take chromium should be under medical supervision, since their insulin dosage may need to be reduced as blood sugar drops.

         Many studies detailing chromiums benefits have used chromium picolinate, an easily absorbed form. Chromium nicotinate and amino acid forms of chromium are less easily absorbed than chromium picolinate but can supply adequate amounts of the mineral. The least absorbable form is chromium chloride, which is found in some multivitamin/mineral supplements. This type binds with other components in foods and becomes mostly unabsorbable.

         Chromium is sometimes sold as glucose tolerance factor (GTF), a combination of chromium, nicotinic acid (a form of niacin), and amino acids. GTF may vary so much in composition that it is not a reliable source of chromium.

         Cobalt

         Daily Value: None established
            

            Good Food Sources: Dairy and other animal products
            

         

         

         Cobalt is at the core of every molecule of vitamin B12, a nutrient thats essential for the bodys formation of red blood cells. That function is vital, and its the only known function of cobalt in humans.
         

         Using Cobalt Safely

         No Daily Value has been set for cobalt; you get the amount you need from preformed vitamin B12. Although B12 deficiency is not uncommon (some true vegetarians may develop B12 deficiency), cobalt deficiency has never been seen in people.
         

         
         Copper

         
            Daily Value: 2 milligrams
            

            

            Good Food Sources: Beef, black pepper, cashews, clams, crab, green leafy vegetables, lentils, liver, lobster, mussels, nuts, oysters, pistachios, shellfish, soybeans, squid, unsweetened bakers chocolate, whole grains
            

         

         

         Its hard to think of copper without imagining electrical wire, pipes, and, of course, shiny new pennies. But this bright orange metal does a lot more than keep our houses and the economy going strong. It does the same for our bodies, as well. Anyone who is concerned about heart disease or osteoporosis, and thats just about everyone, should be paying attention to copper.

         Deficiencies of copper seem to help cause the onset of both of these conditions. And though more research is needed, copper supplementation might help prevent them. Copper also seems to be critical in the development of immunity, brain function, bone strength, iron transport, and the health of developing infants.

         Copper plays a role in the bodys formation of strong, flexible connective tissue, in the production of neurochemicals in the brain, and in the functioning of muscles, nerves, and the immune system.

         One of coppers best-understood roles so far is its function in the cross-linkage of collagen and elastin, explains Leslie Klevay, MD, ScD, professor of internal medicine at the University of North Dakota School of Medicine and Health Sciences in Grand Forks. Copper helps knit together these two very important connective tissues, which are used throughout the body to build other tissues.

         Copper-deficient animals have weakened hearts and blood vessels and may die from heart failure or a ruptured aorta, the main artery from the heart. They also have bone defects that are identical to osteoporosis. Copper is essential for the network of connective tissue in bone on which minerals such as calcium are deposited, Dr. Klevay explains.

         Copper also interacts with iron, so copper deficiency eventually leads to anemia.

         Copper deficiency may be more prevalent than we know. It may be more of a marginal condition than a true deficiency in people eating normal diets, Dr. Klevay says. Still, some experts suspect that many people are getting less than optimum amounts and may suffer from chronic illnesses such as heart disease and osteoporosis as a result.

         
         Using Copper Safely

         Copper is often found in multivitamin/mineral supplements. If you want to get additional copper that way, look for a supplement that offers 1.5 to 3 milligrams of copper gluconate, Dr. Klevay says. I prefer that people get their copper from foods, he adds.

         Few people get more than 2 milligrams of copper a day from diet alone, and a fair number of people consume less than 1.5 milligrams a day, an amount that Dr. Klevay considers the bare minimum.

         Copper is toxic in large amounts (its most likely to cause vomiting), so theres simply no good reason to take more than 3 milligrams a day

         
         
         Fluoride

         Estimated Safe and Adequate Daily Dietary Intake:
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