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Introduction

Do you need to take vitamins and other nutrients? In what amounts should you take them? Which supplements are the most effective? What should you take for a specific illness or chronic problem? Answering these questions is a fundamental aspect of good health and longevity—but there are so many countering viewpoints regarding nutrients and nutrient supplementation that it can be hard to know what to do. This book will provide you with the critical information necessary to find the answers that are right for you.

Various health committees have attempted to provide nutritional guidelines. The Food and Nutrition Board of the National Academy of Science, for example, developed its recommended daily allowance (RDA) and its reference daily intake (RDI). However, these dietary suggestions, which are often strictly adhered to by well-meaning individuals, are designed to prevent disease. They are not designed to help people achieve optimal wellness—which should be the goal.

Furthermore, the RDA and RDI were developed without considering that each person requires a different amount of vitamins, minerals, and other nutrients. To fully promote your body’s health, your nutritional intake must reflect such factors as soil depletion, the need for more antioxidants, the medications you’re taking, vitamin interactions, stress, age, lifestyle, and genetics. Therefore, you cannot trust that your healthy friend’s nutritional plan will necessarily work for you.

Proper determination of what your body needs is imperative. Almost 75 percent of your health and life expectancy is based on lifestyle, environment, and nutrition. Just as important, these factors also greatly influence the number of years you spend healthy. This statement has been proven by studies which show that “not only do persons with better health habits survive longer, but in such individuals, disability is postponed and compressed into fewer years at the end of life.” An article in The New England Journal of Medicine illustrated this point. After examining diet, lifestyle, and the risk of type 2 diabetes mellitus in women, the author concluded that the majority of type 2 diabetes cases are preventable with the adoption of a healthy lifestyle.

Similarly, researchers in the Journal of the American Medical Association stated, “Suboptimal vitamin states are associated with many chronic diseases including cardiovascular disease, cancer, and osteoporosis. It is important for physicians to identify patients with poor nutrition or other reasons for increased vitamin needs.” They suggested that, “Most people do not consume an optimal amount of all vitamins by diet alone . . . it appears prudent for all adults to take vitamin supplements.”

What You Must Know About Vitamins, Minerals, Herbs, and So Much More, Second Edition provides the information you need to know about nutrients—including signs of deficiencies, therapies for various diseases and disorders, and the dangers of certain interactions. Since the first edition of this book was published, patients have asked me many questions concerning supplements that have become known to the public only in the last few years—supplements such as cocoa and CBD oil. This second edition includes information about these substances so that you can learn if they might benefit you. It’s important to recognize that in addition to research being performed on “new” nutrients, it continues to be conducted on supplements that have been studied and used for many years—supplements such as lutein, glucosamine, quercetin, and red yeast rice, to name just a few. Therefore, in this edition, I have also expanded and updated the information provided on many other nutrients. This revised material—always backed by rigorous scientific studies as well as my own experience working with patients—will allow you to make informed decisions, optimize your health, and live your life well.


The Purpose of This Book

Many people claim that good health is their top priority. They may eat healthy foods, exercise vigorously, and visit their doctor on a regular basis. Unfortunately, in today’s society, these good habits aren’t enough to maintain optimal health. As you read on page 1, vitamin and minerals have a direct effect on both life span and quality of life—and modern-day food does not contain all the essential nutrients.

There are several reasons why you can’t get all the nutrients you need from food. Most soil is now depleted of many important minerals, including zinc and magnesium. Selenium, a trace mineral that contributes to good health in small amounts but can be toxic in large amounts, is depleted in some areas while in overabundance in others. If the soil in which fruits and vegetables are grown is not rich in the proper minerals, these foods will not contain an adequate supply of nutrients.

Also, fruits and vegetables begin to lose their nutritional value immediately after they are picked. Cold storage continues this destruction of nutrients. Stored grapes, for example, lose up to 30 percent of their B vitamins by the time they arrive in most grocery stores. When tangerines are stored for eight weeks, they lose almost half of their vitamin C. Storing asparagus for one week can cause them to lose up to 90 percent of their vitamin C. The best and most effective time to eat fruits and vegetables is immediately after they are picked. Unfortunately, most of us are not in a position to do so.

Cooking, too, can destroy some of the nutrients found in produce. In fact, the longer you cook fruits and vegetables, the less nutrients remain. Therefore, you should try to eat these foods raw or lightly steamed, and, if possible, soon after they are picked.

Along with cooking, some of the ways in which food today is handled and prepared destroy some of the nutritional value it retained after being picked. Many foods are blanched, sterilized, canned, and otherwise processed—all practices that decrease nutritional value. The milling of grains, for example, removes twenty-six essential nutrients and much of their fiber.

Because so much of the food we eat is depleted of essential vitamins and minerals, we must look elsewhere for these nutrients. In today’s society, the consumption of supplements has become fundamental for good health. What You Must Know About Vitamins, Minerals, Herbs, and So Much More will assist you in choosing the nutrients required to keep your family healthy. It will also help you discover other nutrient-rich foods.

Unfortunately, even eating food that is rich in nutrients does not guarantee that you are receiving the nutrients you need. The nutrients may not be in a form that is bioavailable—able to be absorbed and utilized by the body. Despite the healthy perception of orange juice, for example, 40 percent of its vitamin C is biologically inactive. Yet most nutritional listings do not differentiate between nutrients that are biologically available and those that are biologically unavailable, leaving many health-conscious consumers in the dark.

There are also processes within your body that necessitate the constant refueling of nutrients. Free radicals are molecules created in the body by reactions that occur to produce energy and other substances. These molecules lack electrons, so they search the body for healthy cells and steal their electrons, modifying or killing the cells as a result. This process, called oxidation, causes oxidative stress, which can lead to tissue damage, disease, and aging. Free radical production requires more nutrients to avoid this harmful oxidative stress than in previous generations—further increasing the importance of good nutrition.

Yet free radicals also occur in the environment. In fact, they now occur in the environment more than ever before. Causes of free radical production outside the body include television screens; cell phones; computer screens; airplane trips; hair dryers; fluorescent lights; microwaves; toxic exposure to chemicals in food, water, and air; and excessive sunlight. This exposure to free radicals in the environment causes an extra load of oxidation that the body cannot handle. Oxidation in your body is like rust on your car. If extra free radicals are bombarding your body all day long, your system can “rust” on the inside. There may be physical results, such as cataract formation or sunburns. To stop the oxidative process, you can take antioxidants, which donate an electron to the free radical and help stop the destructive course.

There are different antioxidants that can be consumed to diminish oxidation. It is paramount that they be balanced. In certain conditions, too much of one antioxidant may hinder the protective effects of other antioxidants. Examples of antioxidants are vitamin A, vitamin C, vitamin E, selenium, coenzyme Q10, alpha lipoic acid, melatonin, garlic, and glutathione. I will describe these important antioxidants in further detail later in this book.

As you age, your body converts less vitamin D into the active form, and makes less alpha lipoic acid and coenzyme Q10. This means that your body needs to find these nutrients elsewhere. As you will discover in later chapters, you can help your body age more comfortably by providing these nutrients in abundance. 

Lifestyle is yet another factor that influences your need for nutrients. Stress, for example, depletes the body of certain vitamins and minerals, while drinking alcohol depletes the body of biotin, copper, zinc, and vitamins B1, B6, B12, and C. Our eating habits can also cause major nutritional problems. As Dr. Michael Colgan states in his book The New Nutrition, “The American diet is a major cause of disease.” The American diet is examined in the inset below.


The American Diet

According to most top nutritionists, the American diet is a serious cause for concern. As children develop, it is very important that they both receive necessary nutrients and learn healthy eating habits. Unfortunately, this is not the case for most American children. The following is an eye-opening list of the top three vegetables eaten by American children and teens.


	French fries—which account for 25 percent of all the vegetables they consume.

	Iceberg lettuce—which is 99 percent water with no nutritional value.

	Ketchup—which is one-half sugar.



Adults do not fare much better. The Second National Health and Nutrition Examination (NHANES II) conducted a survey that revealed the following.


	Less than 10 percent of Americans consume five servings of fruits and vegetables each day.

	40 percent of Americans do not consume daily fruit or fruit juice.

	50 percent of Americans do not consume daily garden vegetables.

	70 percent of Americans do not consume daily fruit or vegetables rich in vitamin C.

	80 percent of Americans do not consume daily fruit or vegetables rich in carotenoids.





Diet and nutrition play a major role in influencing how your genes express themselves. As Dr. Leo Galland pointed out, “It depends as much upon the milieu in which a gene functions as it does upon the DNA sequence of the genome.” Therefore, even if you have inherited a gene for a particular illness such as Alzheimer’s disease, whether the disease manifests itself depends on your environment, the food you eat, the toxins you are around, your stress level, and the nutrients your body receives. Dr. Roger Williams discusses this situation in his book Biochemical Individuality: The Basis for the Genotropic Concept. He states, “Nutrition applied with due concern for individual genetic variations, which may be large, offers the solution to many baffling health problems.” Let’s again compare your body to a car. If you feed it good fuel (nutritious food), it will run well, need little repair, and last a long time. If you put low octane fuel in your premium car (your body), it will not run well (develop disease and shorten life expectancy).

Some physicians say there is a lack of peer review studies or scientific evidence to show that vitamin and nutritional therapies work. Yet every year, there are thousands of studies on vitamins published, and thousands more on antioxidants. In fact, more research has been published on nutrients than on medications!

The therapeutic techniques described throughout this book are supported by thousands of literary references from respected, peer-reviewed scientific and medical publications. David Perlmutter, MD, a respected neurologist and author of BrainRecovery.com, said on his website, “It has been said that knowledge is power, but clearly in this context, knowledge is health.” This knowledge is now available to you.

In Part 1, this book examines vitamins, minerals, fatty acids, amino acids, and other nutrients that help maintain health and aid in reducing disease. The suggested dosages are for people twelve years old or older and at least one hundred pounds in weight. Dosage is expressed in either milligrams or international units (a unit of measurement used in pharmacology) unless otherwise stated. Many of the nutrients, such as vitamins and minerals, can be consumed either in supplements or in foods, so you will also find lists of foods that contain high amounts of each relevant nutrient. It is important to note that in the numbered lists, the foods found at the top of the list contain more of the nutrient under discussion. Lists that are not numbered are in alphabetical order.

Part 2 of this book presents nutritional programs for various disorders and conditions, from acne to wounds. In each case, you will find an explanation of the problem, including possible symptoms and causes. This is followed by a table that lists supplements which can help you avoid, recover from, or manage the condition.

The information and recommendations provided in Parts 1 and 2 have been based on thousands of scientific studies and academic papers, along with clinical experience. Because this new edition covers so many more supplements than were discussed in the first edition, we were faced with the possibility of devoting 100 pages or more to a reference section. Since this would have made the book longer and far more costly, we decided to place the references on the publisher’s website, which you can access at www.squareonepublishers.com, under the listing of my book.

As you read this book, keep in mind that, along with proper nutritional intake, choosing the right healthcare provider is important to overall health. I strongly suggest finding a specialist fellowship-trained in functional, anti-aging medicine, or personalized medicine. (See the Resources for contact information.)

Functional medicine is an integrative, science-based healthcare approach that treats illness and promotes wellness by tailoring individual therapies to restore physiological, psychological, and structural balance. This method of returning balance to your body in an effort to prevent and treat chronic disease—rather than simply treating the acute illness—can be quite effective. Functional medicine practitioners can also help you make informed nutritional decisions. Anti-aging medicine is a functional medicine approach that focuses on the biochemically unique aspects of each patient to prevent age-related decline. It seeks to prevent and treat age-related diseases, while also extending and improving quality of life for its patients. Personalized medicine—also called individualized or precision medicine—uses genomic (gene-based) information to determine an individual’s susceptibility to various health problems, identifies appropriate preventive measures, and chooses targeted therapies that promote wellness. More information on the topics of functional, anti-aging, and personalized medicine can be found at www.faafm.com.

A number of factors, ranging from foods grown in nutrient-poor soil to cooking methods that destroy vitamins and minerals, can make it impossible to get all the nutrients your body requires from your diet. What You Must Know About Vitamins, Minerals, Herbs, and So Much More provides you with the up-to-date information you need to promote and maintain optimal health for yourself and your family.


Mixing Supplements, Drugs, and Food

The importance of consuming vitamins, minerals, and other nutrients cannot be overstated. At the same time, it is a process that must be monitored. The interaction of certain supplements, drugs, and food can be detrimental to your health rather than beneficial. Before starting any supplement regimen, therefore, you must be aware of possible side effects and contraindications. The following lists provide examples of problems that can occur from some fairly common interactions. These lists should not be viewed as being all-inclusive. Throughout Part 1, in the discussion of each supplement, you’ll find specific cautions regarding its use as well as information on side effects and possible interactions with medications and other supplements. When you start putting together a supplement regimen—possibly based on a supplements table found in Part 2—it is important to read the relevant entries in Part 1 so that you fully understand each nutrient you take. It is also smart to work closely with your healthcare provider and pharmacist, as they understand the medications you’re taking and can help ensure that your regimen is not only effective but also safe.

COMBINING NUTRITIONAL SUPPLEMENTS WITH MEDICATION

Some medications can deplete your body of specific nutrients, and some nutritional supplements can increase or decrease your body’s absorption of some medications, changing their effect. Sometimes, these interactions can be quite serious, such as when a blood-thinning supplement increases the effect of a blood-thinning drug. The following list provides common examples of different supplement-medication interactions. If you are taking any medications—even drugs that don’t appear on this list—it’s crucial to discuss any nutritional changes with your healthcare provider or pharmacist. Your provider can guide you in replacing any depleted nutrients and alert you to supplements and medications that have the potential to interact.


	Antiarrhythmic medications, such as disopyramide and quinidine sulfate, can cause magnesium deficiency.

	Anticonvulsants (seizure medications) can deplete the body of carnitine.

	Birth control pills and other forms of estrogen replacement deplete the body of B vitamins.

	Calcium can inhibit the absorption of certain drugs, such as tetracycline and thyroid medications.

	Chamomile can increase the risk of bleeding when taking blood thinners like warfarin.

	Colchicine reduces the absorption of beta-carotene. It may also reduce the absorption of magnesium, potassium, and vitamin B12.

	Digoxin (a medication usually prescribed for heart-related problems) can increase the rate of calcium excretion from the body.

	Diuretics (water pills) can decrease levels of magnesium, potassium, sodium, and zinc.

	Estrogen replacement increases calcium absorption.

	Fiber can decrease the absorption of digoxin.

	Ginkgo biloba can interact with a wide range of medications, including blood thinners, MAO inhibitors, and blood pressure drugs.

	Histamine-2 receptor antagonists (H2-blockers), such as cimetidine, can prevent or block the production of stomach acid and decrease vitamin D activity.

	HMG-CoA reductase inhibitors (statin drugs), used to lower cholesterol, can decrease your body’s ability to make adequate coenzyme Q10.

	Long-term use of antacids can lead to decreased folic acid absorption.

	Medications used to lower blood sugar—such as glyburide, acetohexamide, and tolazamide—can lead to coenzyme Q10 deficiency.

	Methotrexate, used to treat cancer and autoimmune disorders, can decrease beta-carotene, folic acid, and vitamin B12.

	Potassium-sparing diuretics deplete your body of folic acid, calcium, and zinc.

	Regular use of aspirin decreases folate levels.

	Too much vitamin B6 can decrease the effectiveness of levodopa, a treatment for Parkinson’s disease.




Combining Grapefruit with Medication

Grapefruit is a highly nutritious food. It is packed with vitamin C, potassium, glutathione, and lycopene; is rich in antioxidants; and is high in fiber. In fact, you’ll see it in some of the Food Sources lists in Part 1. Unfortunately, grapefruit is also unique in that it can interact with a number of medications in different ways, delaying the absorption of the drug, increasing the level of the drug, or causing side effects ranging from hives to insomnia. When taken with certain medications, grapefruit juice can even cause kidney and liver toxicity.

How does grapefruit cause these effects? Many drugs are metabolized (broken down) in the small intestine with the help of an isoenzyme called CYP3A4. Grapefruit juice can block the action of this isoenzyme so that instead of being metabolized, the medication enters the blood and stays in the body longer. The result, quite simply, is too much of that drug in the body.

In a few cases, grapefruit has a very different effect. Some drugs are moved by transporters into the body’s cells, and grapefruit juice can impede the action of the transporters, decreasing the amount of the drug in your body so that it is not able to work as well as it should. In other words, there is too little of the drug in the body.

The printed information that accompanies your prescription or OTC medication will tell you if you have to avoid grapefruit juice. Nevertheless, it makes sense to check with your healthcare provider or pharmacist to see if you have to avoid grapefruit juice altogether or simply cut down on the amount consumed. The side effects listed below will give you some idea of the potential problems that can be caused by this food.


	Grapefruit can cause flushing, headaches, and increased heart rate if eaten while taking calcium-channel blockers, which are taken to decrease blood pressure.

	Grapefruit increases quinidine levels.

	Grapefruit can cause irregular heart rhythms if eaten while taking the antihistamine terfenadine.

	Grapefruit can increase levels of benzodiazepines.

	Grapefruit can cause kidney and liver toxicity if it is eaten while taking cyclosporine.

	Grapefruit increases caffeine levels and can cause nervousness and insomnia.

	Grapefruit can decrease the absorption of macrolide antibiotics such as clarithromycin.

	Grapefruit can decrease the absorption of the antihistamine fexofenadine.

	Grapefruit can increase the medication level of HMG-CoA reductase inhibitors (statin drugs).

	Grapefruit can increase the level of warfarin, a medication that affects blood clotting.

	Grapefruit can delay the absorption of sildenafil, a male impotence medication.

	Grapefruit can cause hives if taken with the pain reliever naproxen.

	Grapefruit can increase the amount of carbamazepine absorbed by the body, leading to nausea, tremors, drowsiness, dizziness, or agitation.

	Grapefruit can elevate blood levels of amiodarone, causing nausea, drowsiness, tremors, or agitation.

	Grapefruit can increase estrogen levels in both men and women. No interaction with medication is necessary for this to occur.





COMBINING SUPPLEMENTS

Vitamins, minerals, and other nutritional supplements can interact with one another, as well as with medications. These relationships and interrelationships can have various effects—some good, and some bad. The following examples show how certain supplements interact. (For more information on supplement interactions and absorption, see the inset on page 65.)


	A certain amount of vitamin C is necessary for your body to use selenium effectively.

	Vitamin C can enhance the availability of vitamin A.

	Too much zinc can decrease calcium absorption.

	Vitamin D increases the absorption of calcium and magnesium.

	Vitamin D helps your body use zinc effectively.

	Too much copper can decrease the uptake of manganese in your system.

	A vitamin A deficiency can decrease iron utilization.

	Too much iron can lower your manganese and copper levels.

	Too much vitamin B2 (riboflavin) can cause a magnesium deficiency.

	Vitamin B6 (pyridoxine) can cause a decrease in copper absorption.

	A vitamin E deficiency can decrease absorption of vitamin A.

	A vitamin B6 (pyridoxine) deficiency can lead to a decreased use of selenium.

	Adequate phosphorus intake is needed to maintain vitamin D.

	High doses of fish oil (omega-3 fatty acids) combined with blood-thinning herbs such as ginkgo biloba can cause bleeding.

	The herb fenugreek can inhibit the absorption of iron supplements.

	Taking melatonin with other supplements that have sedative effects, such as valerian and St. John’s wort, can increase both the intended effects and the side effects of the melatonin.




PART 1



Nutrients


1


Vitamins

Vitamins are substances that occur naturally in both plants and animals and are essential—in small amounts—for normal growth and nutrition. They are divided into two categories: fat-soluble vitamins and water-soluble vitamins.

Fat-soluble vitamins include vitamins A, D, E, and K. With the exception of vitamin K, these nutrients are stored in the body for long periods of time. For that reason, vitamins A, D, and E generally pose a risk for toxicity if they are taken in excess.

Water-soluble vitamins, such as the B-complex vitamins and vitamin C, are not stored in the body, but are eliminated via the urine on the same day they are ingested. Because these nutrients are so quickly flushed out, the body requires a daily supply. In fact, B vitamins should be taken twice a day for optimal health.

In this chapter, you will first read about fat-soluble vitamins. Then, you will turn your attention to water-soluble vitamins.

Although it has long been the topic of much debate, we now know that the quality of the vitamins—as well as other supplements—that you take does make a difference. Whether or not the substance will work for you depends on factors such as form, purity, and bioavailability. Supplements are divided into four grades, or quality categories, that take these factors into account. To learn more about this, turn to the inset on page 18.

As you become familiar with the different vitamins discussed in this chapter, be sure to give careful consideration to each one’s potential side effects and contraindications. As you read in the section “Mixing Supplements, Drugs, and Food,” which begins on page 9, there are various reactions that can occur when different substances are taken together. Similarly, taking too much of a certain vitamin can result in either the deficit of another vitamin or an unpleasant or even dangerous health issue. Yet, as you will see, nutritional deficiencies can result in equally serious problems. Visit your healthcare professional if you have any questions as you develop your optimal vitamin regimen.


Determining the Quality of Nutritional Supplements

An important part of any supplement plan is choosing good-quality products. This guarantees that the vitamins, minerals, herbs, and other nutrients you take will provide the benefits your body needs.

Nutritional supplements are divided into four categories. To be considered a better grade, a supplement must be tested by an outside (third-party) source that can verify its quality. Below, you will find a brief description of each of these categories.


	Pharmaceutical grade: Supplements of this grade meet the highest regulatory requirements for purity, dissolution (ability to be dissolved), and absorption as verified by an outside party. In terms of purity, these supplements must be 99-percent pure, with no binders, fillers, dyes, or other unknown substances. These are the supplements most often sold by licensed healthcare practitioners.

	Medical grade: These supplements are of a high grade although they may not conform to the standards of pharmaceutical grade products. Prenatal vitamins are usually in this category.

	Cosmetic or nutritional grade: These supplements are often not tested for purity, dissolution, or absorption. They may not have a high concentration of their listed active ingredient. This is the grade of supplement most often sold in health food stores.

	Feed or agricultural grade: Supplements of this grade are used for veterinary purposes. Never use supplements of this grade.





Every year, over 75 percent of your body is reconstructed from the nutrients you consume either in food or in supplement form. The quality of these nutrients determines the quality of your cells, how well they function, and if they are able to prevent disease. Nutrients even affect your DNA.

To maximize your supplements’ shelf life and potency, store them in a cool, dry place, away from heat, moisture, and direct light. Avoid keeping them in the refrigerator, where the humidity can cause the nutrients to degrade.


In addition to aiming for the highest grade of supplement, be aware that the form of the nutrient used is very important. For instance, calcium citrate is a more bioavailable form than calcium carbonate, which means that a greater proportion of the nutrient is utilized for body functions. Whenever possible, choose natural forms of nutrients. Natural vitamin E, for example, is better absorbed and more active than the synthetic version. Why are less effective forms of nutrients sometimes used? In most cases, it is more cost effective for the manufacturer to use the lower-quality form. Throughout the book, whenever pertinent, I guide you to the best available form of the nutrient.

When choosing herbal supplements—and other supplements, as well—you’ll want a product that has been screened for purity. An adulteration screen can tell you if the supplements contain any toxic metals, such as arsenic, lead, mercury, or cadmium. Supplements should also be screened for other contaminants, including other pharmaceuticals, pesticides, fungicides, insecticides, and other toxic ingredients. (To learn more about choosing the best herbal supplements, see page 186.)

Although you can (and should) check supplement labels to make sure that the products you buy contain no unwanted ingredients, the fact is that laboratory testing is necessary to determine a supplement’s contents and bioavailability. That’s why the best way to insure a supplement’s quality is to buy pharmaceutical grade products. A good first step would be to seek out a healthcare provider who is trained in integrative medicine and can guide you to high-quality supplements. Also see page 485 for a list of pharmaceutical grade companies from which you can order products.



Always take supplements with a full glass of water, as this will help them work properly. If possible, take them with food (as long as the food does not contain a lot of fiber), which will enhance your body’s absorption of the nutrients. Fat-soluble vitamins should be taken once a day. Water-soluble vitamins, on the other hand, leave the body more quickly, so they should be taken twice daily. Therefore, if the daily dose of a water-soluble vitamin is 100 milligrams, you should take 50 milligrams twice a day. As you read through this chapter, you will find more specific information that will allow you to design a safe and effective vitamin regimen.

Fat-Soluble Vitamins

VITAMIN A AND THE CAROTENOIDS

Vitamin A is a fat-soluble vitamin that can be divided into two groups: retinoids (or aldehydes) and carotenoids. Retinoids, which come from animal sources, provide active vitamin A—vitamin A that is ready for use by the body. Carotenoids, which come from plant sources, include some substances that the body converts to vitamin A, as well as some substances that are not transformed into vitamin A but have other functions in the body. In our discussion below, we first look at active vitamin A and the provitamin A carotenoids that the body converts to vitamin A. We then separately examine three carotenoids that are not converted to vitamin A.

VITAMIN A AND THE PROVITAMIN A CAROTENOIDS

As you learned above, foods from animal sources—meat and poultry (especially liver), fish, and dairy products—provide the body with active vitamin A, which is also referred to as preformed vitamin A. But you also get this important nutrient from provitamin A carotenoids, which the body converts into active vitamin A. The best known and most thoroughly studied provitamin is beta-carotene, but this group also includes alpha-carotene and beta-cryptoxanthin.

It’s worth noting that there is an important difference between preformed vitamin A and provitamin A. If taken in high doses, preformed vitamin A can be toxic. (Remember that as a fat-soluble vitamin, it is stored in the body rather than being regularly flushed out.) But your body converts only as much vitamin A from the provitamin A carotenoids as it needs, so use of the provitamins—beta-carotene, for instance—is not associated with toxicity.

[image: ] Functions of Vitamin A in Your Body


	Assists immune function by improving white blood cells, natural killer cells, macrophages, and T and B lymphocytes

	Helps protect the retina from oxidative stress, reducing the risk of macular degeneration

	Involved in cellular communication

	Necessary for the growth and development of bones and teeth

	Needed for the growth and support of the skin

	Needed to detoxify certain highly toxic compounds

	Reduces the risk of cancer, including cervical, esophageal, bladder, stomach, skin, leukemia, and lymphoma

	Responsible for healthy mucous membranes

	Regulates gene expression



[image: ] Symptoms of Vitamin A Deficiency



	

	Decreased steroid synthesis

	Dry eyes

	Fatigue

	Hypothyroidism (underactive thyroid)

	Increased susceptibility to infections, including vaginal yeast infections

	Infertility in males (negatively affects sperm development)




	

	Iron deficiency anemia

	Night blindness

	Poor tooth and bone formation

	Poor wound healing

	Rough, scaly skin

	Vision loss due to retinal damage








[image: ] Causes of Vitamin A Deficiency



	

	Celiac disease

	Chronic high alcohol intake

	Crohn’s disease

	Cystic fibrosis

	Decreased pancreatic or biliary secretion

	Diabetes

	Duodenal bypass surgery

	Giardiasis

	Inadequate intake of foods rich in vitamin A and carotenoids




	

	Malabsorption

	Malnutrition

	Some medications, from antibiotics to cholesterol-lowering medicine, can lower vitamin A levels. Ask your healthcare provider or pharmacist if any of your medications, including over-the-counter products, have the potential to cause a vitamin A deficiency.

	Ulcerative colitis

	Vitamin E deficiency, which can decrease the absorption of vitamin A









Food Sources of Vitamin A

The following foods are numbered so that the foods which contain the most vitamin A are at the top of the list. As the list proceeds, the foods contain progressively less vitamin A. As explained in the vitamin A discussion, animal foods provide preformed vitamin A while certain plant foods provide provitamin A carotenoids, which the body converts to vitamin A. To highlight this distinction, all foods that provide the provitamin form have been marked with an asterisk (*).



	1. Lamb liver
2. Beef liver
3. Calf liver
4. Red chili peppers*
5. Dandelion greens*
6. Chicken liver
7. Carrots*
8. Dried apricots*
9. Collard greens*
10. Kale*
11. Sweet potatoes*
12. Parsley*
13. Spinach*
14. Turnip greens*
15. Mustard  greens*
16. Swiss chard*
17. Beet greens*
18. Chives*

	19. Butternut squash*
20. Watercress*
21. Mangos*
22. Sweet red peppers*
23. Hubbard squash*
24. Cantaloupe*
25. Butter
26. Endive*
27. Apricots*
28. Broccoli spears*
29. Whitefish
30. Green onions*
31. Romaine lettuce*
32. Papayas*
33. Nectarines*
34. Prunes*
35. Pumpkin*
36. Swordfish*
37. Whipped cream

	38. Peaches*
39. Acorn squash*
40. Egg yolks
41. Chicken
42. Sour red cherries*
43. Butterhead lettuce*
44. Asparagus*
45. Tomatoes*
46. Green chili peppers*
47. Green peas*
48. Elderberries*
49. Watermelon*
50. Rutabagas*
51. Brussels sprouts*
52. Okra*
53. Yellow cornmeal*
54. Yellow squash*







[image: ] Conditions That Can Benefit from Vitamin A



	

	Acne

	Acute promyelocytic leukemia

	Age-related macular degeneration

	Alcoholism

	Asthma

	Cancer (prevention)

	Cataracts

	Celiac disease

	Crohn’s disease

	Cystic fibrosis

	Diabetes

	Dry-eye syndrome

	Duodenal bypass surgery

	Giardiasis

	Hepatitis C

	Hypothyroidism (underactive thyroid)




	

	Ichthyosis (a skin disorder)

	Iron deficiency anemia*

	Lichen planus (an inflammatory condition)

	Measles

	Menorrhagia (abnormally heavy menstrual bleeding)

	Predisposition to coronary artery disease

	Predisposition to glaucoma and cataracts

	Premenstrual syndrome (PMS)

	Psoriasis

	Retinitis pigmentosa

	Seborrhea

	Sinusitis and rhinitis

	Susceptibility to infection

	Ulcerative colitis

	Wrinkles (use topically)








*Used in conjunction with iron, vitamin A has been shown to improve iron deficiency anemia more effectively than either nutrient alone. Vitamin A deficiency often occurs with iron deficiency.

[image: ] Recommended Dosage

5,000 to 10,000 international units (IU) daily. If you are a smoker, do not take more than 8,000 IU a day, because larger doses of this vitamin are associated with an increased risk of lung cancer in smokers. Note that vitamin C can enhance the availability of vitamin A.

Because large doses of preformed vitamin A can cause problems (see the discussions below), it is recommended that you take a supplement that includes vitamin A and mixed carotenoids. Your body will convert the provitamin A carotenoids into active vitamin A only as needed. When choosing a supplement, look for these provitamin A amounts:

alpha-carotene: 1 to 2 milligrams daily.

beta-carotene: 3 to 6 milligrams daily.

beta-cryptoxanthin: 4 milligrams daily.

[image: ] Substances That Increase Vitamin A Levels


	Oral contraceptives



[image: ] Side Effects and Contraindications

Excessive vitamin A consumption can cause liver damage, bone loss, and even death. If you are taking a high dose (more than 20,000 IU a day), you need to have your calcium and liver enzymes measured on a regular basis. If you have liver disease, are a smoker, are exposed to asbestos, or are pregnant, you should not consume more than 8,000 IU of vitamin A each day.

An intake of large doses of vitamin A can decrease the absorption of vitamin K and may also interfere with the ability of vitamin D to help maintain calcium balance in the body. In addition, vitamin A supplements may interact poorly with certain medications, such as tetracycline and birth control pills. Speak to your healthcare provider or pharmacist to see if it is safe to take this nutrient with your medications and if any cautions should be exercised. To be completely safe, have your healthcare provider measure your vitamin A levels.

Note that the provitamin A carotenoids—alpha-carotene, beta-carotene, and beta-cryptoxanthin—have not been shown to have side effects in general, most likely because they are converted into vitamin A only as needed. However, supplements of beta-carotene have been shown to increase the risk of lung cancer in smokers.

[image: ] Symptoms of Vitamin A Toxicity



	

	Appetite loss

	Bone pain

	Cerebral edema

	Coarse hair

	Cracked lips

	Depression

	Diplopia (double vision)

	Dizziness

	Dry, itchy skin

	Enlarged liver or spleen




	

	Fatigue

	Hair loss

	Headache

	Irritability

	Joint pain

	Loss of eyebrows

	Malaise

	Nausea and vomiting

	Weight loss








LYCOPENE

The carotenoid lycopene gives a number of fruits and vegetables their red color and is found in particularly high amounts in tomatoes and tomato products. In fact, in North America, 85 percent of dietary lycopene comes from tomato products. Cooking tomatoes and tomato products, as you do when you prepare a tomato-based pasta sauce, makes lycopene easier for the body to use.

This carotenoid is a powerful antioxidant that is believed to protect the body’s cells from damage by free radicals. (See the inset below.) For this reason, there has been a good deal of research into its possible use to prevent cancer and other disorders that are linked to free radicals and oxidative stress.


What Are Carotenoids and
How Do They Protect Our Health?

Carotenoids are a class of phytonutrients (literally, plant chemicals). There are over 700 carotenoids on Earth, and 60 of them are found in food, where they lend bright red, yellow, and orange hues to many fruits and vegetables.

Despite the large number of carotenoids present in food sources, the typical American diet includes only six carotenoids: alpha-carotene, beta-carotene, beta-cryptoxanthin, lycopene, lutein, and zeaxanthin. As explained in the discussion of vitamin A (see page 20), alpha-carotene, beta-carotene, and beta-cryptoxanthin are provitamin A carotenoids, which means that they are converted into vitamin A in the intestine or liver. Lutein, lycopene, and zeaxanthin are not converted into vitamin A.

Whether or not they can be transformed into vitamin A, all carotenoids are known for their health benefits. Most likely, these benefits are due to the carotenoids’ role as antioxidants—powerful substances that help protect us from disease by neutralizing health-damaging free radicals. Because each carotenoid is unique, each is best known for the specific benefits it provides. For instance, lutein is well known for protecting the eye from macular degeneration, and lycopene is best recognized for providing protection from prostate cancer.

We cannot manufacture carotenoids; we have to get them from our diet. To reap the many benefits offered by these amazing substances, be sure to eat lots of brightly colored fruits and veggies. Carotenoids are plant pigments, so the more vividly colored your produce, the more likely you are to get the carotenoids you need. Sweet potatoes, dark leafy greens like spinach and kale, watermelons, tomatoes, and butternut squash are not only delicious but also packed with health-promoting plant chemicals. Just be aware that a good diet sometimes isn’t enough. That’s why it’s smart to also take supplements that supply mixed carotenoids. The dosage information provided in this chapter will guide you in getting all the carotenoids your body requires.



[image: ] Functions of Lycopene in Your Body


	Decreases LDL (bad) cholesterol

	Helps prevent prostate cancer

	May help prevent bladder, breast, colon, lung, ovarian, and pancreatic cancer



[image: ] Symptoms of Lycopene Deficiency

While there are no known symptoms of lycopene deficiency, the lack of lycopene—like the lack of other carotenoids—can increase the risk of chronic disorders such as heart disease and cancer.

[image: ] Causes of Lycopene Deficiency


	Low dietary intake of foods containing this nutrient




Food Sources of Lycopene



	
•Apricots

•Dark green leafy vegetables

•Guavas


	
•Pink grapefruit

•Tomatoes

•Watermelon








[image: ] Conditions That Can Benefit from Lycopene



	

	Asthma

	Cataracts

	Human papillomavirus (HPV)




	

	Predisposition to prostate cancer and possibly other cancers, including bladder, breast, colon, lung, ovarian, and pancreatic cancer








[image: ] Recommended Dosage

5 to 20 milligrams daily.

[image: ] Side Effects and Contraindications

In general, lycopene supplements are well tolerated. Some people have experienced GI complaints such as diarrhea, gas, nausea, and vomiting.

LUTEIN AND ZEAXANTHIN

In nature, the carotenoids lutein and zeaxanthin appear to absorb excess light as a means of preventing sunlight—especially high-energy blue light—from damaging plants. Similarly, in humans, these nutrients increase the density of macular pigment, enabling the eyes to better filter out blue wavelengths of light that can cause the damage associated with macular degeneration. Like all carotenoids, lutein and zeaxanthin are also powerful antioxidants that help protect the body from free radicals. (See the inset on page 25.)

[image: ] Functions of Lutein and Zeaxanthin in Your Body


	Helps prevent cataracts

	Improves the function of the retina

	Increases the density of the protective pigmented cells in the retina

	Increases the electrical activity in the retina in response to light stimulus

	Protects against and treats macular degeneration



[image: ] Symptoms of Lutein and Zeaxanthin Deficiency

While there are no known symptoms of lutein and zeaxanthin deficiency, the lack of these nutrients can increase the risk of cataracts and macular degeneration.

[image: ] Causes of Lutein and Zeaxanthin Deficiency


	Low dietary intake of foods containing these nutrients




Food Sources of Lutein and Zeaxanthin



	
•Avocados

•Broccoli

•Brussels sprouts

•Carrots

•Collard greens


	 
•Dandelion greens

•Egg yolks

•Kale

•Mustard greens

•Peas


	
•Spinach

•Summer and winter squash

•Turnip greens

•Yellow corn








[image: ] Conditions That Can Benefit from Lutein and Zeaxanthin


	Cataracts

	Decline of cognitive function

	Macular degeneration


[image: ] Recommended Dosage

6 to 12 milligrams daily of lutein and 2 milligrams daily of zeaxanthin. It should be noted that most supplements designed to prevent or treat macular degeneration provide 10 milligrams of lutein.

[image: ] Side Effects and Contraindications

There are no reported side effects of lutein or zeaxanthin supplementation.

VITAMIN D

Vitamin D is provided by just a few foods, most of which come from animal sources. Although some vitamin D is found in plants, the plant form, vitamin D2, is not readily used by the body. The body also produces vitamin D when sunshine strikes the skin, but with the current emphasis on minimizing sun exposure to lower the risk of skin cancer, many Americans avoid the sun or use sunscreen. Considering these factors, it is not surprising that 75 percent of the United States population is deficient in this important vitamin. Because vitamin D has so many vital functions in the body, supplementation is often necessary to make sure you get what you need for good health.

[image: ] Functions of Vitamin D in Your Body


	Aids in the absorption of calcium from the intestinal tract

	Aids in the prevention and treatment of insulin resistance

	Helps the body assimilate phosphorus

	Helps the pancreas release insulin

	Important for thyroid function

	Is anti-inflammatory

	Necessary for blood clotting

	Necessary for growth and development of bones and teeth

	Regulates gene expression

	Stimulates bone cell mineralization



[image: ] Symptoms of Vitamin D Deficiency



	

	Cognitive decline

	Increased risk of bone loss

	Low calcium levels

	Low phosphate levels




	

	Muscle spasms

	Softening of the bones (rickets in children and osteomalacia in adults)








Food Sources of Vitamin D

The following foods are numbered so that the foods that contain the most vitamin D are at the top of the list. As the list proceeds, the foods contain progressively less vitamin D.



	1. Canned sardines
2. Salmon
3. Tuna
4. Shrimp

	5. Butter
6. Sunflower seeds
7. Liver
8. Eggs

	9. Fortified milk
10. Mushrooms
11. Natural cheese








[image: ] Causes of Vitamin D Deficiency


	Aging process

	Decreased fat absorption (as a result of short bowel syndrome, sprue, or certain medications)

	Inadequate exposure to the sun

	Some drugs—such as prednisone, phenobarbital, and fat-blocking medications—can cause a vitamin D deficiency. Speak to your healthcare provider or pharmacist to learn if any of the drugs you’re taking might cause vitamin D loss.

	Sunscreen use



[image: ] Conditions That Can Benefit from Vitamin D



	

	Autoimmune diseases

	Cancer prevention and treatment

	Cardiovascular disease

	Cognitive decline

	Congestive heart failure

	Depression

	Diabetes

	Epilepsy

	Fibromyalgia

	Hypertension (high blood pressure)




	

	Hypothyroidism (underactive thyroid)

	Inflammatory conditions

	Migraine headaches

	Multiple sclerosis

	Musculoskeletal pain

	Osteoarthritis

	Osteoporosis/osteopenia (bone loss)

	Polycystic ovary syndrome

	Uterine fibroids








[image: ] Recommended Dosage

Before using vitamin D supplements, consult your healthcare provider, who should order blood tests to determine how much vitamin D you need to consume. Studies have shown that the preferred form of vitamin D supplements is vitamin D3.

To get enough vitamin D from the sun’s rays, expose your face and arms for ten to fifteen minutes at least three times a week without sunscreen. Do not overdo sun exposure, though, and be careful to avoid sunburn. The use of sunscreen decreases the absorption of vitamin D into the skin. If you are very fair and need to wear sunscreen, you may have to take additional vitamin D.

[image: ] Side Effects and Contraindications

The optimal blood level of vitamin D is 55 to 80 ng/mL (nanomoles per liter). Some people may not be able to supplement to an optimal level of vitamin D because a hypersensitivity to this nutrient may cause them to develop high calcium blood levels (hypercalcemia). People are most likely to be hypersensitive to vitamin D supplementation if they have one of the following conditions: cancer, Crohn’s disease, granulomatous diseases, hyperparathyroidism, sarcoidosis, or tuberculosis.

[image: ] Symptoms of Vitamin D Toxicity

Although Vitamin D is stored in the body, vitamin D toxicity is rare. It can occur, though, if you take overly high doses of the supplement. This is why it’s so important to consult with your healthcare provider before using vitamin D.

The following are possible symptoms of vitamin D toxicity.



	

	Heart arrhythmias (irregular heartbeat)

	Hypercalcemia (elevated calcium levels in the blood)

	Hypercalciuria (elevated calcium levels in the urine)

	Joint pain




	

	Loss of appetite

	Muscle weakness

	Nausea

	Polyuria (large amounts of dilute urine)

	Weight loss








VITAMIN E

Vitamin E—sometimes referred to as the “master antioxidant”—includes two classes of fat-soluble compounds, the tocopherols and the tocotrienols. Each of these classes contains four compounds. The tocopherols are made up of alpha-tocopherol, beta-tocopherol, gamma-tocopherol, and delta-tocopherol. The tocotrienols are made up of alpha-tocotrienol, beta-tocotrienol, gamma-tocotrienol, and delta-tocotrienol.

The eight vitamin E compounds come in both natural and synthetic forms. Natural vitamin E is called d-alpha (or d-beta, d-gamma, or d-delta), and synthetic vitamin E is noted as dl-alpha (or dl-beta, dl-gamma, or dl-delta). Vitamin E is better absorbed by the body and better metabolized by the liver when a natural form of the nutrient is used.

Of all the vitamin E compounds, alpha-tocopherol is the most biologically active, followed by beta-tocopherol, gamma-tocopherol, and delta-tocopherol. The tocotrienols—alpha-tocotrienol, beta-tocotrienol, gamma-tocotrienol, and delta-tocotrienol—are less active than the tocopherol forms of vitamin E, but still perform important functions in the body.

Below, you will learn the functions of tocopherols followed by the functions of tocotrienols. You will then find more general information about Vitamin E as a whole—what the deficiency symptoms are, what the food sources are, and more. The “Recommended Dosage” section gives you the proper doses for both tocopherols, which are most commonly used to treat the conditions discussed in Part 2 of this book, and tocotrienols, which are less often suggested in Part 2.

[image: ] Functions of Tocopherols in Your Body



	

	Can stop cholesterol-like substances from damaging blood vessels

	Enhance the immune system

	Help prevent Alzheimer’s disease

	Help prevent lung, esophageal, and colorectal cancer

	Help relieve atrophic vaginitis




	

	Improve the action of insulin

	Inhibit platelet adhesion

	Needed by the ovaries to function properly

	Protect vitamin A and increase its storage

	Relieve hot flashes








[image: ] Functions of Tocotrienols in Your Body



	

	Fight inflammation

	Lower cholesterol




	

	Reduce risk of cancer

	Reverse plaque build-up








[image: ] Symptoms of Vitamin E Deficiency


	Ataxia (loss of control over body movements)

	Hemolytic anemia (premature destruction of red blood cells)

	Immunological abnormalities

	Increase in the enzymes creatine kinase and pyruvate kinase

	Peripheral neuropathy (damage to peripheral nerves)

	Platelet dysfunction

	Retinopathy (a disease of the retina)

	Skeletal myopathy (a disease of the muscles)



[image: ] Causes of Vitamin E Deficiency



	

	Excessive alcohol

	Excessive vitamin A




	

	Pectin (a natural substance used to thicken jams and jellies)

	Smoking








[image: ] Conditions That Can Benefit from Vitamin E



	

	Arthritis

	Asthma

	Cancer prevention

	Cardiovascular disease

	Cataracts

	Chronic fatigue syndrome

	Claudication (cramping pain in legs)

	Cystic fibrosis

	Fibrocystic breast disease

	Hepatitis

	Hot flashes

	Huntington’s chorea

	Hypercholesterolemia (high cholesterol)




	

	Hypertension (high blood pressure)

	Hypertriglyceridemia (high triglycerides)

	Impotence

	Infertility

	Osteoporosis

	Painful menstrual cycles

	Parkinson’s disease

	Premenstrual syndrome (PMS)

	Restless leg syndrome

	Scleroderma and other autoimmune diseases

	Skin aging

	Sunburn protection









Food Sources of Vitamin E

The following foods are numbered so that those which contain the most Vitamin E are at the top of the list. As the list proceeds, the foods contain progressively less Vitamin E. Note that these foods largely contain the vitamin E compounds known as tocopherols. Tocotrienols—the other class of vitamin E compounds—are not found in many common foods.



	1. Wheat germ
2. Sunflower seeds
3. Sunflower seed oil
4. Safflower oil
5. Almonds
6. Sesame oil
7. Peanut oil
8. Corn oil
9. Wheat germ
10. Peanuts
11. Olive oil
12. Soybean oil

	13. Roasted peanuts
14. Peanut butter
15. Butter
16. Spinach
17. Oatmeal
18. Bran
19. Asparagus
20. Salmon
21. Brown rice
22. Whole rye bread
23. Dark rye bread

	24. Pecans
25. Wheat germ
26. Rye and wheat crackers
27. Whole wheat bread
28. Carrots
29. Peas
30. Walnuts
31. Bananas
32. Eggs
33. Tomatoes
34. Lamb







[image: ] Recommended Dosage

For general wellness and the treatment of most health disorders, I recommend mixed tocopherols. When treating high cholesterol and high triglycerides, I recommend mixed tocotrienols. Be aware that most vitamin E supplements provide only alpha-tocopherol, but products containing only mixed tocopherols or only mixed tocotrienols are available.

Tocopherols: 100 to 400 international units (IU) of mixed tocopherols daily.

Tocotrienols: 400 international units (IU) of mixed tocotrienols daily.

[image: ] Side Effects and Contraindications

Ferrous sulfate, used to treat iron deficiency, destroys vitamin E and should not be taken with it. Other forms of iron, such as ferrous gluconate and ferrous fumarate, do not have this negative effect.

Vitamin E is a blood thinner, so if you are taking blood thinners (Plavix, for instance), consult your healthcare provider about the amount of vitamin E that is right for you.

Some people experience diarrhea, flatulence, nausea, and/or heart palpitations when taking large doses of vitamin E. If you experience these symptoms, reduce your dose.

VITAMIN K

Vitamin K is a unique nutrient. Only about 25 percent of this vitamin comes from dietary sources, while about 75 percent is produced in the intestinal tract by friendly bacteria. The vitamin occurs in two major forms: K1 (phylloquinone) and K2 (menaquinone). In general, K1 is the form derived from dietary sources, while K2 is produced by intestinal bacteria.

Like other fat-soluble vitamins, this nutrient depends on a healthy liver and gallbladder to be properly absorbed, but unlike the other vitamins in this category, vitamin K is not stored by the body. This can make it difficult to get all of the vitamin K required for good health. In fact, studies have shown that more vitamin K is needed than previously thought, especially as people age. You can develop a deficiency of vitamin K in as little as seven days if your diet does not provide enough of this nutrient. You then may need to take supplemental vitamin K, but it is always best to get as much of this nutrient as possible in your diet and to have a healthy gut that is able to make the vitamin K that you need.

Vitamin K was originally identified because of its important role in blood clot formation. We now know that it plays a role in many vital processes.

[image: ] Functions of Vitamin K in Your Body


	Helps prevent and treat osteoporosis

	Helps prevent brain cell death in older individuals

	Important for normal cell growth and proliferation

	Inhibits the growth and invasiveness of some forms of cancer

	Plays an important role in the formation of strong bones

	Reduces cardiovascular disease by enhancing vascular health and elasticity

	Regulates blood coagulation (clotting) due to laceration or other injury



[image: ] Symptoms of Vitamin K Deficiency



	

	Bleeding from the gums

	Bloody stools

	Bruising easily

	Excessive bleeding from wounds or surgical sites

	Excessive menstrual bleeding




	

	Hematomas (a collection of blood caused by a break in blood vessels)

	Loss of bone density

	Nosebleeds

	Petechiae (red or purple spots on the skin caused by broken capillaries)








[image: ] Causes of Vitamin K Deficiency


	Certain medications, from anticoagulants to broad-spectrum antibiotics, can cause a vitamin K deficiency. Speak to your healthcare provider or pharmacist to learn if any drugs you’re taking might be causing low vitamin K production or absorption.

	Consumption of foods made with hydrogenated fats

	Excessive supplementation of vitamins A and E

	Fat malabsorption due to disorders such as celiac disease, removal of part of intestine, or other causes

	Gallstones

	Insufficient consumption of vitamin K-rich foods, such as leafy greens

	Lack of adequate beneficial bacteria in the intestine




Food Sources of Vitamin K

The following foods are numbered so that the foods which contain the most vitamin K are at the top of the list. As the list proceeds, the foods contain progressively less vitamin K.



	1. Turnip greens
2. Broccoli
3. Lettuce
4. Cabbage
5. Beef liver
6. Spinach
7. Watercress
8. Asparagus
9. Cheese

	10. Butter
11. Pork liver

12. Oats
13. Green peas
14. Whole wheat
15. Green beans
16. Pork
17. Eggs

	18. Corn oil
19. Peaches
20. Beef
21. Chicken liver
22. Raisins
23. Tomato
24. Milk
25. Potato







[image: ] Conditions That Can Benefit from Vitamin K



	

	Cardiovascular disease

	Osteopenia and osteoporosis

	Cancer (prevention)




	

	Memory loss (prevention)

	Problems with bleeding and blood clotting








[image: ] Recommended Dosage

If you eat a sound diet and have a healthy gastrointestinal tract, you may not need to supplement with vitamin K. However, since many people do not eat as well as they should and have a gastrointestinal tract that is not operating optimally, you might benefit from vitamin K supplements. If you do need additional vitamin K, choose K2 and take 50 to 100 micrograms a day. If you have heart disease or osteoporosis, you may want to supplement with MK-7, which is better absorbed and stays in the body longer.

[image: ] Side Effects and Contraindications

For most people, vitamin K1 and vitamin K2 are safe and do not cause any side effects. Synthetic vitamin K may cause toxicity, so always look for the natural form. Also, supplementation of vitamin K can alter the effectiveness of anticoagulant medications such as Coumadin. If you are using a blood thinner, be sure to speak to your healthcare provider before taking vitamin K.

Water-Soluble Vitamins

VITAMIN B COMPLEX

Vitamin B was once thought to be a single nutrient, but researchers later found that the original “soup” which showed vitamin activity actually contained not one vitamin but eleven of them, each with a unique structure and unique functions. Although many of these nutrients work together to help you achieve optimal health, they are not actually related to one another despite their names.

One characteristic that B vitamins do share is that they are all water-soluble, which means they are eliminated from the body the same day they are ingested. Because it is vital to have an adequate amount of B vitamins in your body, you should consume them at least twice a day. For instance, if you are taking 100 milligrams of B1, or thiamine, you should take 50 milligrams of thiamine twice a day.

High-dose supplementation of a single B vitamin can cause imbalances of other B vitamins. Therefore, you should take a multivitamin that contains these vitamins rather than taking each B vitamin individually unless you are instructed to by your doctor.

Members of the Vitamin B Complex

All of the following vitamins except for vitamin B10 are described in detail in the pages that follow. No section has been included on B10 (para-aminobenzoic acid) because very little is known about this nutrient at this time. What happened to the “missing” B vitamins: B4, B8, and B11? They are no longer considered vitamins.



	

	Vitamin B1 (Thiamine)

	Vitamin B2 (Riboflavin)

	Vitamin B3 (Niacin and Niacinamide)

	Vitamin B5 (Pantothenic acid)

	Vitamin B6 (Pyridoxine)




	

	Vitamin B7 (Biotin)

	Vitamin B9 (Folic acid)

	Vitamin B10 (Para-aminobenzoic acid)

	Vitamin B12 (Cobalamin)

	Inositol








B1 (THIAMINE)

The first B vitamin discovered was thiamine (or thiamin). Thiamine is involved in many of the body’s activities, including the burning of carbohydrates for energy. This nutrient is found in a large number of foods, as well as in both individual supplements and supplements that contain all of the B vitamins.

[image: ] Functions of B1 in Your Body


	Helps the body adapt to stress and avoid adrenal burnout

	Needed for proper metabolism of thyroid hormones

	Needed for synthesis of nucleic acids and certain coenzymes

	Needed for the making of aldosterone, a steroid hormone

	Required for energy production

	Required for proper nerve function

	Used for the activation of enzymes in the adrenal glands

	Used in the synthesis of the neurotransmitter acetylcholine (the main neurotransmitter of memory)



[image: ]Symptoms of B1 Deficiency



	

	Beriberi (only in late-stage B1 deficiency)

	Confusion

	Fatigue

	Forgetfulness

	Gastrointestinal disturbances

	General weakness

	Headache




	

	Irritability

	Loss of appetite

	Mild depression

	Nervousness

	Poor memory

	Racing heart

	Sleep disturbance

	Vision problems









Food Sources of B1

The following foods are numbered so that the foods which contain the most vitamin B1 are at the top of the list. As the list proceeds, the foods contain progressively less vitamin B1. Note that grains lose up to 100 percent of their thiamine content when processed. Also, marinating your meat in wine, soy sauce, or vinegar depletes its level of thiamine by 50 to 75 percent.



	1. Brewer’s yeast
2. Wheat germ
3. Sunflower seeds
4. Rice polishings
5. Pine nuts
6. Peanuts (with skins)
7. Brazil nuts
8. Pork
9. Pecans
10. Soybean flour
11. Pinto and red beans

12. Split peas
13. Millet
14. Wheat bran
15. Pistachio nuts

	16. Navy beans
17. Buckwheat
18. Oatmeal
19. Whole wheat flour
20. Whole wheat grain
21. Lima beans
22. Hazelnuts
23. Lamb heart
24. Wild rice
25. Whole grain rye
26. Cashews
27. Lamb liver
28. Mung beans
29. Whole ground cornmeal
30. Lentils

	31. Beef kidneys
32. Green peas
33. Macadamia nuts
34. Brown rice
35. Walnuts
36. Garbanzo beans

37. Garlic
38. Beef liver
39. Almonds

40. Lima beans
41. Pumpkin and squash seeds
42. Fresh chestnuts
43. Soybean sprouts
44. Red chili peppers
45. Hulled sesame seeds







[image: ]Causes of B1 Deficiency



	

	Alcohol

	Blueberries

	Brussels sprouts

	Certain medications, from diuretics to oral contraceptives, can cause a thiamine deficiency. Speak to your healthcare provider or pharmacist to learn if any drugs you’re taking might be causing thiamine loss.

	Coffee




	

	Horseradish

	Pickled foods

	Red beet root

	Seafood such as fish, shrimp, clams, and mussels

	Sugar

	Sulfites (a food additive)

	Tea










[image: ]Conditions That Can Benefit from B1



	

	Alcoholism

	Confusion

	Dementia

	Depression




	

	Fatigue

	Memory loss

	Neuropathy

	Pain








[image: ]Recommended Dosage

10 to 100 milligrams daily. B vitamins are water-soluble and leave the body quickly, so they should be taken twice a day. Therefore, you should take 5 to 50 milligrams of B1 twice a day as part of a B-complex supplement. High doses of B1 may deplete your body of vitamin B6 or magnesium, so do not exceed the recommended amount except under a doctor’s orders.

[image: ]Side Effects and Contraindications

Do not take the herb horsetail if you are taking thiamine, since it may destroy thiamine in the stomach. Iron decreases the body’s absorption of thiamine, so take these two supplements at least two hours apart.

The possible side effects of thiamine supplementation include the following:



	

	Mild rash

	Nausea




	

	Restlessness

	Sweating








B2 (RIBOFLAVIN)

Vitamin B2, or riboflavin, is very much involved in your body’s energy processes, as well as in many other processes. For example, it is vital for healthy thyroid function and for healthy eyes. Fortunately, this important nutrient is found in many foods, including meats, vegetables, beans, and grains.


Food Sources of B2

The following foods are numbered so that the foods which contain the most vitamin B2 are at the top of the list. As the list proceeds, the foods contain progressively less vitamin B2. Be aware that processing food decreases its riboflavin content by up to 80 percent, so opt for whole foods whenever possible.



	1. Brewer’s yeast
2. Lamb liver
3. Beef liver
4. Calf liver
5. Beef kidneys
6. Chicken liver
7. Lamb kidneys
8. Chicken giblets
9. Almonds
10. Wheat germ
11. Wild rice

12. Mushrooms
13. Egg yolks
14. Millet
15. Hot red peppers

	16. Soy flour
17. Wheat bran
18. Mackerel
19. Collards
20. Soybeans
21. Eggs
22. Split peas
23. Beef tongue
24. Kale
25. Parsley
26. Cashews
27. Rice bran
28. Veal
29. Salmon

	30. Broccoli
31. Pine nuts
32. Sunflower seeds
33. Pork
34. Navy beans
35. Beet and mustard greens
36. Lentils

37. Prunes
38. Rye
39. Whole grains

40. Mung beans
41. Pinto and red beans
42. Black-eyed peas
43. Okra







[image: ]Functions of B2 in Your Body


	Acts as a catalyst in several reactions that process carbohydrates, fats, and proteins

	Involved in the metabolism of drugs and environmental toxins

	Involved in the metabolism of vitamin K

	Needed for energy metabolism

	Needed to convert vitamin B6, folic acid, vitamin A, and niacin into their active forms

	Protects glutathione, an antioxidant required for eye health

	Required for proper thyroid function

	Used in lipid metabolism

	Used in the formation of aldosterone, a steroid hormone



[image: ]Symptoms of B2 Deficiency



	

	Depression

	Dry, cracking skin




	

	Exhaustion

	Eyes that are light-sensitive and easily fatigued








[image: ]Substances That Reduce the Bioavailability of B2



	

	Alcohol

	Caffeine

	Certain medications, from antibiotics to antacids, can decrease the bioavailability of this nutrient. Speak to your healthcare provider or pharmacist to learn if any of the drugs you’re taking might be making your riboflavin supplements less effective.




	

	Saccharin

	Vitamin B3

	Vitamin C

	Zinc








[image: ]Conditions That Can Benefit from B2



	

	Acne

	Alcoholism

	Arthritis

	Athlete’s foot

	Baldness

	Cataracts

	Depression

	Diabetes mellitus

	Diarrhea

	Failure to detoxify effectively

	Hysteria




	

	Indigestion

	Light sensitivity

	Migraines

	Nerve damage

	Reddening of the eyes

	Scrotal skin changes

	Seborrheic dermatitis

	Skin changes around the mouth

	Stress

	Visual changes








[image: ]Recommended Dosage

10 to 100 milligrams daily. You need more B2 during illness or athletic training. B vitamins are water-soluble and leave the body quickly, so they should be taken twice a day. Therefore, you should take 5 to 50 milligrams of B2 twice a day as part of a B-complex supplement.

[image: ] Side Effects and Contraindications

Usually, B2 does not cause any side effects. However, high dose supplementation of a single B vitamin can cause imbalances of other B vitamins.

B3 (NIACIN AND NIACINAMIDE)

Vitamin B3 is used in at least forty chemical reactions in your body. One of this vitamin’s best-known benefits is its ability to reduce elevated cholesterol levels. However, as stated under “Side Effects and Contraindications” (see page 45), taking this vitamin without the rest of the B complex can actually raise the risk of heart disease.

As a supplement, vitamin B3 is available as both niacin (also called nicotinic acid) and niacinamide (also called nicotinamide). These supplements cannot be used interchangeably. For instance, niacin can be used to treat high cholesterol levels thanks to its role in fat metabolism, but niacinamide does not work for this purpose. Niacin is also effective in the treatment of circulatory disorders. Either niacin or niacinamide can be used to treat mental health disorders such as depression and anxiety.

[image: ] Functions of B3


	Can decrease lipoprotein A, high amounts of which are markers for an increased risk of heart disease

	Can lower LDL (bad) cholesterol and raise HDL (good) cholesterol

	Decreases fibrinogen levels, high amounts of which are related to heart disease

	Lowers triglycerides

	May improve diabetes

	Needed for the breakdown of carbohydrates, proteins, and fats into usable energy

	Needed for the proper function of the adrenal glands

	Provides energy to convert cholesterol to pregnenolone, a hormone needed to prevent memory loss

	Used in the metabolism of tryptophan and serotonin



[image: ]Symptoms of B3 Deficiency



	

	Anorexia

	Confusion

	Depression

	Dermatitis

	Fatigue

	Headaches

	Inability to detoxify

	Indigestion




	

	Insomnia

	Irritability

	Mouth ulcers

	Muscle weakness

	Nausea

	Pellagra (only in late-stage niacin deficiency)

	Skin changes around the mouth









Food Sources of B3

The following foods are numbered so that the foods which contain the most B3 are at the top of the list. As the list proceeds, the foods contain progressively less B3.



	1. Brewer’s yeast
2. Rice bran
3. Rice polishings
4. Wheat bran
5. Peanuts with skin
6. Lamb liver
7. Pork liver
8. Peanuts without skin
9. Beef liver
10. Calf liver
11. Light meat turkey

12. Chicken liver
13. Light meat chicken
14. Trout
	15. Halibut
16. Mackerel
17. Swordfish
18. Goose
19. Beef heart
20. Salmon
21. Veal
22. Beef kidneys
23. Wild rice
24. Chicken giblets
25. Lamb
26. Sesame seeds
27. Sunflower seeds
28. Beef
	29. Pork
30. Brown rice
31. Pine nuts
32. Whole grain buckwheat
33. Red chili peppers
34. Whole wheat grain and flour
35. Wheat germ
36. Barley

37. Herring
38. Almonds
39. Shrimp

40. Split peas
41. Haddock








[image: ] Conditions That Can Benefit from B3



	

	Acne

	Depression

	Diabetes mellitus

	High cholesterol

	High triglycerides

	Intermittent claudication (cramping pain in legs due to poor circulation)




	

	Low HDL (good) cholesterol

	Memory loss

	Osteoarthritis

	Painful menstrual cycles

	Parkinson’s disease

	Rheumatoid arthritis








[image: ]Recommended Dosage

50 to 100 milligrams daily as part of a B-complex supplement. B vitamins are water-soluble and leave the body quickly, so they should be taken twice a day. To successfully lower cholesterol and triglycerides and be effective for mood swings, you may need larger doses of B3. See your healthcare provider before supplementing with doses greater than 100 milligrams a day.

[image: ] Side Effects and Contraindications

When you are first beginning niacin supplementation, it is fairly common to experience skin flushing, sensations of heat, stomach problems, or dry skin. However, these reactions typically subside within several weeks. For some conditions, instead of niacin, you can use niacinamide, which does not result in a niacin flush.

Doses of niacin or niacianamide above 100 milligrams a day can cause liver damage, peptic ulcers, high uric acid levels, or glucose intolerance. Furthermore, doses above 100 milligrams a day taken with a statin drug to lower cholesterol can lead to rhabdomyolysis, a potentially fatal breakdown of skeletal muscle. Never take this supplement without the other B-complex vitamins because doing so can cause your homocysteine levels to elevate, increasing your risk of heart disease and memory loss.

B5 (PANTOTHENIC ACID)

Like many other elements of the vitamin B complex, B5—also known as pantothenic acid—is involved in the body



	Aids in the formation of antibodies

	Aids in wound healing

	Helps with fatty acid manufacture and transport

	Helps your body use other vitamins

	Needed for the breakdown of carbohydrates, proteins, and fats into usable energy

	Needed for the synthesis of coenzyme A

	Stimulates adrenal gland

	Used in red cell production

	Used in the synthesis of several amino acids

	Used to make vitamin D







	

	Adrenal exhaustion

	Allergies

	Arthritis

	Burning sensation in feet

	Constipation

	Decreased immunity, making the body susceptible to frequent infections

	Decreased production of hydrochloric acid, which can lead to decreased absorption of minerals, along with skin problems and digestive issues

	Depression

	Duodenal ulcers

	Eczema




	

	Enlarged, chunky, furrowed tongue

	Fatigue

	Gout

	Graying hair

	Headache

	Hypertension (high blood pressure)

	Insomnia

	Intestinal inflammation

	Muscle cramps

	Nerve degeneration

	Restlessness

	Upper respiratory tract infections

	Vomiting













	

	
	










	Caffeine

	Certain medications, from estrogen supplements to sleeping pills, can cause a B5 deficiency. Speak to your healthcare provider or pharmacist to learn if any drugs you’re taking might be causing loss of this nutrient.






	

	Acne

	Adrenal dysfunction

	Allergies

	Anemia

	Cold sores

	Elevated triglycerides

	Fatigue




	

	Genital herpes

	Infection

	Osteoarthritis

	Problems with detoxification

	Rheumatoid arthritis

	Shingles

	Ulcerative colitis














	

	Dizziness

	Headache

	Joint pain




	

	Muscle pain

	Nausea

	Sore throat












	Increases immune system response

	Involved in strengthening connective tissue

	Key to the synthesis of several neurotransmitters (chemical messengers in the brain), including serotonin, norepinephrine, dopamine, and GABA

	Lowers homocysteine levels, decreasing the risk of heart disease and memory loss

	Needed for REM sleep

	Needed for the absorption of fats and proteins

	Needed for the production of hydrochloric acid

	Needed to detoxify chemicals

	Used in the synthesis of amino acids








	

	
	



















	

	Depression

	Fatigue

	Hyperactivity

	Insomnia

	Irritability

	Mental confusion




	

	Mouth ulcers

	Nervousness

	Numbness

	Skin lesions around the mouth

	Weakness






















	

	Certain medications, from antibiotics to antidepressants to oral contraceptives, can cause a vitamin B6 deficiency. Speak to your healthcare provider or pharmacist to learn if any drugs you’re taking might be causing vitamin B6 loss.







	

	Cigarette smoking

	Excessive exercise




	

	Food additives (FDC yellow #5)

	Pesticides











	

	Asthma

	Atherosclerosis

	Autism

	Calcium oxalate kidney stones (prevention)

	Carpal tunnel syndrome

	Depression

	Diabetes mellitus

	Eczema

	Epilepsy

	Infertility

	Irritability




	

	Macular degeneration

	Monosodium glutamate (MSG) sensitivity or intolerance

	Nausea and vomiting related to pregnancy

	Nervous system dysfunction

	Osteoporosis

	Premenstrual syndrome (PMS)

	Schizophrenia

	Seborrheic dermatitis

	Sickle cell disease




















	

	Increases insulin sensitivity

	Needed for fatty acid synthesis

	Strengthens hair




	

	Strengthens nails

	Needed for the breakdown of carbohydrates, proteins, and fats into usable energy












	

	Brittle nails

	Cradle cap (infantile seborrheic dermatitis)

	Dandruff

	Depression

	Dry skin

	Fatigue




	

	Hair loss

	Hallucinations

	Localized numbness and tingling

	Muscle pain

	Nausea

	Reduced appetite

	Scaly dermatitis











	Certain medications, such as anticonvulsants, can cause a biotin deficiency. Speak to your healthcare provider or pharmacist to learn if any drugs you’re taking might be causing biotin loss.

	Excess consumption of alcohol

	Long-term consumption of raw egg whites

	Poor gastrointestinal tract health







	

	Brittle nails

	Diabetes mellitus

	Diabetic neuropathy




	

	Hair loss

	Multiple sclerosis (MS)

	Seborrheic dermatitis













			

















	Detoxifies hormones such as estrogen

	Detoxifies phenols (by-products of manufacturing) from the environment

	Essential for central nervous system function

	Essential for DNA and RNA synthesis

	Facilitates the synthesis of serotonin, dopamine, and norepinephrine (neurotransmitters involved in mood regulation)

	Lowers homocysteine levels, decreasing the risk of heart disease, bone loss, depression, and memory loss

	Needed for the proper health of all tissues, especially the mucous membrane tissues of the digestive tract, vagina, and cervix

	Needed for the synthesis of hemoglobin

	Produces complex phospholipids for neurological function

	Produces S-adenosylmethionine (SAMe), an important compound found in all living cells

	Protects the developing fetus from neural tube defects, such as spina bifida









	

	Birth defects affecting the neural tube

	Decreased resistance to infection

	Depression

	Diarrhea

	Drowsiness

	Graying hair

	Impaired wound healing

	Indigestion




	

	Inflamed and sore tongue with smooth and shiny appearance

	Insomnia

	Irritability

	Mental illness

	Numbness or tingling in hands and feet

	Slow, weakened pulse

	Toxemia

	Weakness















	

	
	











	Alcohol

	Certain medications, from aspirin to valproic acid, can cause a vitamin B9 deficiency. Speak to your healthcare provider or pharmacist to learn if any drugs you’re taking might be causing B9 loss.

	Diet low in folate-rich foods

	Genetic defects

	Inflammatory bowel disease (IBD)

	Malabsorption syndromes such as celiac disease

	Tobacco







	

	Birth defects such as neural tube and cleft palate (prevention)

	Cancer (prevention)

	Cervical dysplasia

	Depression

	Folate deficiency anemia

	Gingivitis




	

	Gout

	Hyperhomocysteinemia (high homocysteine levels)

	Macular degeneration

	Psoriasis

	Restless leg syndrome




















	Essential for DNA synthesis

	Facilitates the metabolism of folic acid

	Helps synthesize proteins

	Involved in the formation and maturation of red blood cells

	Involved in the production of neurotransmitters (chemical messengers in the brain)

	Lowers homocysteine levels, decreasing the risk of heart disease, bone loss, depression, and memory loss

	Plays a key role in the release of energy into the cells

	Replenishes the protective covering of nerve and brain cells

	Required for proper digestion






	

	Anemia

	Confusion

	Constipation

	Decreased levels of estrogen and progesterone in women

	Depression

	Diarrhea

	Dizziness

	Drowsiness

	Elevated levels of the amino acid homocysteine

	Fatigue

	Hallucinations




	

	Increased levels of the hormone cortisol

	Insomnia

	Irritability

	Memory loss

	Moodiness

	Numbness and tingling of extremities

	Poor appetite

	Sore tongue

	Stiffness

	Tinnitus (ringing in the ears)

	Weakness















	

		









	AIDS

	Alcoholism

	Certain medications, from antacids to oral hypoglycemic agents, can cause a B12 deficiency. Speak to your healthcare provider or pharmacist to learn if any drugs you’re taking might be causing a loss of this vitamin.

	Digestive disorders and malabsorption syndromes, including celiac disease, Crohn’s disease, and irritable bowel syndrome (IBS).

	H. pylori infection

	Inherited disorders

	Low levels of the protein called intrinsic factor due to penicious anemia or the aging process

	Nitrous oxide

	Strict vegan diet









	

	AIDS

	Anemia

	Anxiety

	Asthma

	Ataxia

	Bell’s palsy

	Dementia

	Depression

	Epilepsy

	Fatigue

	Hepatitis

	Infertility

	Insomnia

	Irritability

	Leg cramps at night

	Macular degeneration




	

	Multiple sclerosis

	Neuropathy

	Numbness

	Psychosis

	Retinopathy (damage to the blood vessels of the retina)

	Sciatica

	Seborrheic dermatitis

	Tingling

	Tinnitus (ringing in the ears)

	Trigeminal neuralgia (chronic pain disorder affecting the trigeminal nerve)

	Vitiligo

	Xanthelasma (yellowish deposit of cholesterol under the skin, on or around the eyelids)




















	Augments the effects of neurotransmitter release

	Can improve the quality of sleep

	Can reduce LDL (bad) cholesterol

	Has a significant impact on mood and cognition

	Helps form lecithin, which has many important functions

	Helps keep arteries from hardening

	Involved with metabolizing fats and cholesterol in the arteries and liver

	Is a component of every cell membrane

	Used to treat depression and panic disorders







	

	Anxiety

	Depression

	Difficulty falling asleep




	

	Fibroid tumors

	Premenstrual syndrome (PMS) symptoms













	

	High caffeine intake

	Long-term use of antibiotics




	

	Low dietary intake of foods containing inositol













	






	















	

	Depression

	Fibroids

	Insomnia

	Liver disease




	

	Neuropathy

	Panic attacks

	Premenstrual syndrome (PMS)

















	

	Acts as a diuretic

	Aids in the healing of wounds

	Aids in the synthesis of collagen

	Benefits the immune system by increasing the number of white blood cells and interferons

	Decreases adrenal steroid production

	Decreases the production of inflammatory leukotrienes

	Decreases the rate of gum disease

	Decreases the rate of stomach cancer

	Decreases the risk of heart disease

	Enhances the body’s absorption of iron

	Helps regenerate vitamin E, glutathione, and uric acid

	Helps the metabolism of the amino acid tyrosine

	Helps the synthesis of the amino acid carnitine

	Increases fertility

	Increases HDL (good) cholesterol

	Increases nitric oxide




	

	Involved in catecholamine synthesis

	Involved in the production of the neurotransmitter serotonin

	Is a powerful antioxidant

	Lowers blood pressure

	Lowers levels of sorbitol, a substance that can damage the body

	Lowers the incidence of cataracts

	Lowers triglycerides

	Needed for the production of the hormone progesterone

	Needed to maintain levels of glutathione, an antioxidant

	Prevents free radical damage of LDL (bad) cholesterol

	Prevents some forms of lung disease

	Prevents the formation of nitrosamines, which can be carcinogenic

	Reduces bruising

	Reduces damage due to glycation

	Supports the energy-producing capacity of the mitochondria












	

	Anemia

	Bleeding gums

	Cardiovascular disease

	Dry hair

	Dry, rough, scaling skin

	Easy bruising

	Fatigue




	

	Frequent infections

	Impaired wound healing

	Joint pain

	Loose teeth

	Swollen and painful joints

	Weight loss















	

		















	

	Aging

	Certain medications, from antibiotics to oral contraceptives, can cause a vitamin C deficiency. Speak to your healthcare provider or pharmacist to learn if any drugs you’re taking might be causing vitamin C loss.




	

	Diabetes mellitus

	High fever

	Smoking

	Stress














	

	Adrenal dysfunction

	Cancer (prevention)

	Cardiovascular disease

	Cataract (prevention)

	Diabetes

	Fatigue




	

	Female hormone imbalance

	Fertility problems

	Hypertension

	Hypertriglyceridemia (high triglyceride levels)

	Poor wound healing

	Weak immune system


















	

	Diarrhea

	Difficulty sleeping

	Fatigue




	

	Flushing of face

	Headache

	Nausea and vomiting














	The chemical form of the supplement. Some forms are more easily absorbed than others. Also, pharmaceutical grade supplements are more absorbable than lower grades. (For more about supplement quality, see the inset on page 18.) 

	The amount that’s taken at one time. Sometimes, it’s better to take a nutrient in divided doses rather than a single dose because the body can’t absorb a large amount at one time.

	The other supplements with which it’s taken. While some nutrients can enhance the absorption of a particular supplement, others can decrease its absorption.

	Food. Generally, it’s better to take supplements at mealtime, because when you eat, the digestive processes help you absorb nutrients. But while some foods can enhance the absorption of a particular supplement, others can decrease its absorption.
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