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AAPS Talk
Slide 1: Introduction

Innovation in businesses and health care have some interesting features.
2:  The Progress of Disruptive Innovations
There are two kinds —sustaining innovations that improve product performance, like Microsoft’s operating system Windows 2000 being replaced by XP and then Vista, and disruptive innovations—cheaper, simpler, more convenient products or services aimed at the low end of the market to the least demanding customers. The mini-steel mill is an example of a disruptive technology.
3:  Mini steel mills
In 1960, entrepreneurs began building, at 1/4th the cost of an iron ore steel mill, smaller mills that employed a simpler method using an electric arc furnace to reprocess scrap metal.  Dismissed as a trivial technology, mini steel mills started out at the bottom of the steel market making low-profit rebars.  Today they make high-quality structural and sheet steel and have taken over 40% of the North American steel market.  
4:  What Happened to Digital?

The laptop computer is another disruptive innovation that brought about the demise of Digital Equipment Corporation, a company with 120,000 employees that dominated the mini-mainframe computer market.  DEC dismissed the low-power Apple computer as an unprofitable product, akin to a toy, that their customers wouldn’t want.

Only 2 of the 30 companies that comprised the Dow Jones Industrial average 80 years ago remain.  More than 90 percent of well-managed businesses eventually fail, due in large part to low-profit disruptive innovations that the successful companies ignore. 
5:  Disruptions of Health Care Institutions
In health care, patients that occupied beds in large hospitals 20 years ago are now treated in focused care centers, outpatient clinics, in the office, or at home…  An innovation that could have a disruptive impact on the two trillion dollar health care industry is taking adequate doses of vitamin D, iodine, and selenium. 
6:  RDA and Rickets

When exposed to ultraviolet B radiation from the Sun, our skin will make vitamin D. In the 19th century, children that lived in cities with sunless, narrow alleyways and pollution developed rickets.  An autopsy study done in Boston in the late 1800s showed that more than 80 percent of children in that city had this abnormality.  Rickets reached epidemic proportions following the industrial revolution, before the importance of sunlight in preventing this disease was recognized.  The government’s recommended daily allowance for vitamin D is 400 IU a day, an amount sufficient to prevent rickets in children and osteomalacia in adults
7:  The Iceberg of Vitamin D Deficiency diseases

A growing body of evidence indicates that rickets and osteomalacia are just the tip of the vitamin D deficiency iceberg.  Influenza, tuberculosis; and various autoimmune diseases, such as multiple sclerosis, lupus, and type I diabetes have a causal relationship with low vitamin D blood levels.  Vitamin D deficiency plays a causal role in hypertension, coronary artery disease, congestive heart failure, peripheral vascular disease, and stroke.  It is also a risk factor for metabolic syndrome and type II diabetes; chronic fatigue, seasonal affective disorder, depression, cataracts, infertility, and osteoporosis.  At the bottom of the iceberg is cancer.  There is evidence that vitamin D deficiency is a causal factor in some 15 different cancers.
8:  Vitamin D

UVB radiation, with a wavelength of 280-315 nm, breaks open one of the rings of 7-dehydrocholesterol, a steroid alcohol present in the skin, to form vitamin D3.  The liver converts vitamin D into its circulating form, 25-hydroxyvitamin D3.  The kidney and other tissues throughout the body absorb 25-hydroxy D and change it into 1,25-dihydroxyvitamin D3, the active form.  This molecule attaches to receptors on genes that control their expression.  
9:  Nuclear Receptors
The nuclear receptor for activated vitamin D is in the same family of hormone receptors as the ones for activated vitamin A and thyroid hormone.  
10:  System and Tissue Distribution of Nuclear Vitamin D Receptors (VDR)
The vitamin D hormone system controls the expression of more than 200 genes throughout the body, notably in macrophages, endothelial cells, pancreatic beta cells, and brain neurons.  Among its many functions, vitamin D receptors express genes that control cell growth and genes that release neurotransmitters, such as serotonin, which influence one’s mental state.  
11:  Nutrigenomics: Vitamin D

Nutrigenomics is an adaptive innovation in medicine that will show in exquisite detail how vitamin D and other dietary factors alter gene expression. 

In an early study in this new field, Wood and colleagues have analyzed vitamin D-induced gene expression in a human colon cancer cell line. They identify 12 genes, which have known anti-proliferative effects that exhibit a statistically significant increase in expression.  
12:  Human Migration Out of Africa

Our species evolved near the equator, where the sun supplies its inhabitants with year-round UVB photons for making vitamin D.  Human breast milk does not contain vitamin D, since, from an evolutionary standpoint, infants can readily obtain it from the Sun.  Our dark-skinned African ancestors could tolerate living exposed to the equatorial Sun and make a lot of vitamin D.  

A mutation in one DNA base pair, which occurred 50,000 years ago, gives a person white skin.  A difference in just one base pair out of the 3 billion double helix pairs in the DNA that makes up the human genome determines the color of one’s skin.  People with white skin synthesize vitamin D six times faster than those with dark skin.  People possessing this mutation were thus able to migrate to higher latitudes, populate Europe, Asia, and North America, and be able to make enough vitamin D to survive.  Note the lines of 35 degrees north and south latitudes.
13:  Cannot make Vitamin D in Winter Above 35 N
During a period of time during the winter above latitude 35, north of Los Angeles and Atlanta, the Sun is at a low enough angle that the atmosphere blocks the short wavelength UVB rays.  At latitude 47, where I live, in Seattle, for six months of the year, from October through March there is no solar UVB radiation with which to make vitamin D.  People living in Phoenix at latitude 33 degrees don’t have this problem.
14:  Indigenous Human Skin Color by Latitude

Skin color among indigenous people is progressively lighter with higher latitudes.  Today, however, a majority of the world’s population, black and white, lives above latitude 35° N.  Compounding the problem, even when UVB radiation is present health authorities warn people to shield themselves from the sun in order to avoid getting skin cancer.  
15.  Seasonal Variation in Vitamin D Levels

In one study, 25-hydroxy D levels dropped substantially, down to 12 ng/ml, in people during the winter months at latitude 48 degrees.   This seasonal variation coincides with the flu season.  Influenza virus exists in the population year-round, but epidemics are seasonal and occur only in the winter, when vitamin D blood levels are at their lowest.  Evidence reviewed by Cannell and coworkers in the journal Epidemiology and Infection in 2006, cited on this slide, makes a good case that influenza is a vitamin D deficiency disease.  
16:  Macrophage
Macrophages synthesize the hormonally active form of vitamin D, 1,25-dihydroxy D.  This molecule expresses genes that keep them from overreacting to an infection and releasing too many inflammatory cytokines that can damage infected tissue.  
In the 1918 Spanish flu pandemic, which killed half-a-million Americans, young healthy adults would wake up in the morning feeling well, start drowning in their own inflammation as the day wore on, and be dead by midnight, as happened to my 22-year-old grandmother and my wife’s 24 year-old grandmother.  Autopsies showed complete destruction of the epithelial cells lining the respiratory tract resulting, we now know, from a macrophage-induced severe inflammatory reaction to the virus.  Their immune system attacked and killed these victims, not the virus, which is something vitamin D prevents. 
17:  Noncalcemic Functions of 1,25 dihydroxyvitamin D

Vitamin D-expressed genes 
· Maintain normal cell proliferation and differentiation and switches on genes that program cell death
· It expresses genes that stimulate the pancreas to produce insulin, 
· And down-regulate renal production of renin.  
· When Toll-like receptors are stimulated by bacterial lipopolysaccharides, activated vitamin D expresses other genes that make antimicrobial peptides.  These peptides attack and destroy bacteria, like antibiotics; but unlike antibiotics, they also attack and destroy viruses.  Cathlecidin, labeled CD on this slide, kills intracellular tubercle bacilli. [pointer]
18:  Tuberculosis Treated with Sunshine

In the pre-antibiotic era, tuberculosis was treated with sunshine, called heliotherapy. [look]
19:  Immunomodulatory Effects of 1,25(OH)2D3

Vitamin D-expressed genes also regulate T cells in the adaptive immune system, programming them, among other things, to protect target tissue in autoimmune diseases and transplantation.  
· One vitamin D-expressed gene inhibits surface expression of the Class II Major Histocompatibility Complex in antigen-presenting dendritic cells and macrophages, which shifts the polarization of T lymphocytes from a T helper type 1, Th1, to a Th2 phenotype.   
· Another vitamin D-expressed gene blocks production of the interleukin-12, which does the same thing.

· Vitamin D nuclear receptors also express genes that stimulate Th2 cells and regulatory, suppressor T cells to produce interleukin-10.  

· This cytokine inhibits Th1 lymphocytes and keeps them from producing two cytokines, interleukin-2 and interferon gamma, that prime macrophages and cytotoxic T cells for attack.  
· As a result, vitamin D-expressed genes program these immune cells to leave target tissue alone, be it a person’s own body tissues or a transplanted heart. 
20:  Multiple Sclerosis in World War II Veterans by Latitude

People living at higher latitudes have an increased risk of autoimmune diseases, particularly multiple sclerosis.  Veterans who live at high latitudes have an increased incidence of this disease.  One study showed that people who live below latitude 35° up to age 10 reduce their risk of MS by 50%. 

Researchers evaluated 79 pairs of identical twins where only one twin in each pair had MS, despite their having the same genetic susceptibility.  They found that the MS-free twin spent more time outdoors in the sun. 
21:  Breast Cancer Mortality

Breast cancer mortality rates increase as solar irradiance decreases.  [Look]  And recently published evidence proves beyond a reasonable doubt that vitamin D does indeed prevent breast and other cancers.  A randomized, placebo-controlled, double-blind trial, referenced here  [Look]  found that women over the age of 55 who took 1,100 Units of D3 a day with calcium, followed for 4 years, had a 75% reduction in all-cancer risk compared with women who took a placebo (P  less than .005). 

The same is true with colon cancer.  In North America and Europe colon cancer rates are 4 to 6 times higher than in people who live near the equator.  Many epidemiological, cohort, and case control studies provide proof, at least on a more likely than not basis, that adequate exposure to sunlight and/or vitamin D supplements play an causal role in preventing colon, breast, lung, pancreatic, ovarian, and prostate cancer, among others.  
22:  25-hydroxyvitamin D Blood Levels
The spectrum of 25-hydroxyvitamin D blood levels range from severely deficient to toxic.  Children need a blood level >8 ng/ml to prevent rickets.  It takes a concentration >20 to maintain parathyroid hormone levels in a normal range.  A level >34 is needed for peak intestinal calcium absorption.  And in elderly people neuromuscular performance steadily improves as vitamin D blood levels rise to 50 ng/ml.  Accordingly, experts in this field now consider a level below 30 to be too low for good health.  A level >30 is sufficient, but 50-99 ng/ml is now thought to be an optimal blood level of circulating 25-hydroxyvitamin D.
23:  Preop Vitamin D levels in Veterans at VAPSHCS
A majority of Americans, and a majority of people in this room, have insufficient or deficient vitamin D blood levels.  We found that 78% of veterans undergoing heart surgery at the Seattle VA hospital had a low vitamin D level: 12% were insufficient; 56%, deficient, with a level between 8 and 19.9; and 10%, severely deficient, with a level less than 8 ng/ml.
As you can see, a history of cancer was present only in those patients who had a deficient or severely deficient vitamin D blood level. 
24.  Sources of Vitamin D

Food contains very little vitamin D.  The highest concentrations are found in wild salmon, mackerel, sardines, and cod liver oil.  Vitamin D2 is a synthetic variant made by irradiating yeast, but it is only 10-30% as effective in raising vitamin D blood levels compared with natural vitamin D3.  Some foods are fortified with vitamin D.  One would have to drink 200 glasses of milk, however, to obtain the amount a light-skinned person makes in 20 minutes sunbathing.  One company, Bio-Tech Pharmacal, markets 5,000 and 50,000 IU tablets of Vitamin D3, which online sites sell.   
25:  Serum 25-OHvitD Levels on Various Dosages  

Absent sun exposure, studies show that in order to have an optimum vitamin D blood level one needs to take 4- to 5,000 Units of vitamin D3 a day.  If that sounds like a lot, then think of it in micrograms—5,000 Units is 125 ug, or 0.125 mg.  Some people prefer to take one 50,000 Unit tablet every ten days, and a three-day course of 150,000 Units at the first sign of a cold.  
Our African ancestors, existed quite well, as do people living exposed near the equator today, on the 20,000 IU (500 ug) of vitamin D a day one’s skin will make given an unwavering supply of solar UVB photons.

26:  Benefits of Vitamin D
These are the potential benefits of vitamin D3 taken in physiologic doses, 4 to 5,000 IU day—10 times the Recommended Dietary Allowance (RDA).  The genes vitamin D express • strengthen muscles, • prevent influenza and treat tuberculosis, • prevent common cancers and possibly suppress metastasizes • and prevent autoimmune diseases.  
Activated vitamin D also expresses genes that blunt the immune system-mediated inflammatory response that propagates atherosclerosis and congestive heart failure.  It curbs cardiovascular disease by expressing genes that down regulate inflammatory cytokines, notably IL-6 and TNF(; up regulates the anti-inflammatory cytokine IL-10; down regulates renal production of rennin; and blocks calcium deposition in blood vessels.
27:  Iodine

As understood by most physicians and surgeons, iodine serves two purposes.  It is an antiseptic and the thyroid gland uses it in its hormones.  
28:  Iodine in Surgery

As an antiseptic, a one percent tincture of iodine kills 90 percent of bacteria on skin within 90 seconds. [19]
29:  Thyroid-related Iodine Deficiency Pyramid

Thyroid-related iodine deficiency disorders range from hypothyroidism, with or with goiter; mental retardation, which affects 50 million children worldwide; to cretinism, mental retardation with physical deformities. 
30:  Iodine in Thyroid Hormones

The thyroid synthesizes 100 mcg of T4, thyroxine, with four iodine atoms, and 5 mcg of the active form T3 each day. 
31:  The Medical Establishment’s View of Iodine

The orthodox medical view of iodine is that the thyroid gland needs this element but not any other tissues in the body.  The recommended dietary allowance for iodine is 100-150 mcg a day. [click]  Public health authorities, led by the Institute of Medicine, view a daily intake of more than 1 mg a day as excessive and potentially harmful.  They ignore iodine’s well-documented extrathyroidal benefits. 
32.  Extrathyroidal Benefits of Iodine
These benefits begin with iodine’s role 
· in the formation and maintenance of the Earth’s atmosphere
· it’s role as an antioxidant, 
· in preventing and treating fibrocystic disease of the breast.  
· like vitamin D, iodine plays a role in preventing and treating cancer.  
· this element helps keep the immune system healthy 
· it provides antiseptic mucosal defense in the mouth, stomach, and vagina 
· and iodine plays an important role in civil defense against radioactive fallout.
With regard to iodine’s thyroidal benefits, animals do not need to have a thyroid gland to have thyroxine and its metabolic benefits.  Mollusks synthesize thyroxine; and sea urchins need T4 to grow and develop, which they obtain by eating algae that make it for them. 
33:  The Earth’s 3rd Atmosphere

Long before there were vertebrates with thyroid glands, iodine played a pivotal role in the formation of the Earth’s atmosphere.  The Earth’s first atmosphere contained only hydrogen and helium.  Volcanoes helped form the planet’s second atmosphere, which consisted of carbon dioxide, sulfur dioxide and water vapor.
Then, several hundred million years after bacterial life arose, cyanobacteria evolved.  Through photosynthesis, these organisms could make sugar out of carbon dioxide and water; generating oxygen as a waste product in the process.  For the last several billion years cyanobacteria, other algae, and much more recently plants have been expelling oxygen into the ocean and atmosphere.  The oxygen level in the atmosphere gradually rose from 0 to its current 21 percent. 

34:  Kingdoms of Life
Algae(ee) include prokaryotic cyanobacteria and eukaryotic seaweed, which include brown algae (kelp), red algae (nori sheets, used with sushi), and green algae (chlorella). 

Algae contain iodine in a concentration that is up to 70,000 times greater than that in seawater, and they produce 80% of the oxygen in the atmosphere.
35:  Iodine as an Antioxidant

Oxygen spawns reactive oxygen species, which include superoxide anion, hydrogen peroxide, and the hydroxyl radical, which wreaks havoc in cells by reacting with lipids in the cellular membranes, nucleotides in DNA, and sulphydryl groups on proteins.  In algae, in a species of kelp, Kupper and coworkers have documented one way that iodine works as an antioxidant.  Iodine reduces hydrogen peroxide to water, and thereby blocking its conversion into a hydroxyl radical.  Other investigators have shown that it is a specific scavenger of hydroxyl radicals, and that it increases the antioxidant status of human serum similar to that of vitamin C.

The ability of iodine to neutralize reactive oxygen species helped make photosynthesis possible. 
36:  Reactive Oxygen Species

Ionizing radiation also produces reactive oxygen species when it hits water, in a reverse direction.  As a result, antioxidant enzymes, particularly catalase, which converts hydrogen peroxide to water and oxygen, developed very early in the evolution of life, before an ozone layer had formed to block this radiation and before bacterial photosynthesis arose.
37:  Iodine as an Antioxidant – Lipid Peroxidation
Iodine functions in other ways as an antioxidant.  It has been shown to defend brain cells in rats from lipid peroxidation by attaching to the double bonds of polyunsaturated fatty acids in cellular membranes, rendering them less susceptible to damage by free radicals. 

Two important ones that iodine protects are ar-ac-hi-donic acid and DHA, forming iodolactones.  These iodolactones • down regulate metabolic activity and • inhibit cellular proliferation, which, in the breast, suppresses mammary hyperplasia and tumor growth.  Formation of i-o-dolipids requires hydrogen peroxide and is another way iodine eliminates this oxygen species. 
38:  Fibrocystic Breast Disease

Ninety percent of women today have fibrocystic breast disease, and six million American women with this disorder have moderate to severe breast pain and tenderness that lasts more than 6 days with menses. In the 1920s, the incidence of fibrocystic breast disease in American women was 3 percent.  

In animal studies, female rats fed an iodine-free diet develop fibrocystic changes in their breasts.  Iodine in its diatomic, elemental form cures it. 
A Russian study and one by Ghent and colleagues, show that iodine effectively relieves signs and symptoms of fibrocystic breast disease in 70 percent of patients.  The Ghent paper, cited on this slide, is a composite of three studies, two in Canada and one in Seattle.   The Seattle one, done at Virginia Mason, is a randomized, double-blind, placebo-controlled trial designed to compare elemental iodine in a dose of 3 to 5 mg, to a placebo, an aqueous mixture of brown vegetable dye with quinine.  The women were followed for six months and subjective and objective changes in their fibrocystic disease tracked. 

39:  Diatomic Iodine Treatment for Fibrocystic Disease

In the Ghent paper results were reported without tests for statistical significance.  Two years later a company analyzed the Seattle data, enlarged from 56 to 92 women.  This sponsor submitted a 36-page Special Report on iodine’s efficacy and safety to the FDA, seeking its support to conduct a clinical trial that could persuade the FDA to approve iodine for treatment of breast disease—but to no avail.
This report documented that iodine did indeed have a highly statistically significant effect on fibrocystic disease, with a p value less than .001.  Iodine reduced breast tenderness, nodularity, fibrosis, turgidity, and number of macroscysts, the five parameters in a total breast examination score that an investigator measured who did not know if the woman was taking iodine or a placebo.
Unfortunately few physicians and surgeons who treat breast disease know about the Ghent study or the FDA report.  

40:  Iodine-induced apoptosis in lung cancer
Zhang and coworkers spliced two iodine-related genes into human lung cancer cells, the sodium-iodine symporter and thyroperoxidase genes.  Iodine induced apoptosis in more than 95 percent of these genetically modified cancer cells.  [click]  The dead cells stain red, whereas the iodine-resistant cancer cells remain alive and unstained.  This was done in vitro. 

41:  Effect of Iodine on Tumor Growth in Mice

Cancer cells were implanted in two groups of mice, one given iodine and the other group serving as a control.  Four weeks later the mice were sacrificed and the tumors removed, weighed, and photographed.  The upper row is the tumors removed from 9 control mice, and lower row is those from the 12 mice treated with iodine.  In most cases, iodine markedly restricted the growth of the tumors. 
42:  Nutrigenomics:  Iodine

In this recently published study, Stoddard and coworkers analyzed the effect of Lugol’s iodine solution on gene expression in the estrogen responsive MCF-7 breast cancer cell line.  Microarray analysis identified 29 genes that were up-regulated and 14 genes that were down-regulated in response to iodine treatment.  The altered genes included several involved in hormone metabolism, which produced an anti-estrogen effect, as well as genes involved in the regulation of cell cycle progression, growth, and differentiation.
43:  Evidence that Iodine Prevents Breast Cancer

Animal studies provide evidence that iodine also prevents breast cancer.  Other evidence that adds biological plausibility to this hypothesis includes the finding that the ductal cells in the breast that become cancerous contain an iodine pump. And people with goiters have a three times greater incidence of breast cancer. 

Given this evidence, it is reasonable to hypothesize that fibrocystic disease of the breast and breast cancer, like goiter and cretinism, are iodine deficiency disorders. 

44:  Organs with Iodine Concentrating Ability

Other organs concentrate iodine; and their cell walls, like the thyroid gland, also contain a sodium-iodine symporter pump.  These are total-body scintiscans of a woman taken after injection of radioactive iodine-125.  Stomach mucosal cells absorb the intravenously injected iodine, as do the other organs listed.

The stomach, salivary glands, and cervix concentrate and secrete inorganic iodide for mucosal defense against bacteria and other microorganisms.  The thymus gland concentrates this element.  Skin, arteries, and bone also like iodine. 
45:  Albert Szent-Gyorgi

In 1962, I spent the summer at the Marine Biology Laboratory in Woods Hole, Massachusetts with one of my professors doing research on the electrophysiology of tunicate hearts.  Dr. Albert Szent Gyorgi was there, and I was fortunate to meet him and attend his lectures.  When researching this subject I was fascinated to learn that he had studied iodine and recommended its use in gram amounts, advice that he followed himself.  In his book Bioenergetics he writes, quote “When I was a medical student, iodine in the form of KI [potassium iodide] was the universal medicine.  Nobody knew what it did, but it did something and did something good.  We students used to sum up the situation in this little rhyme:                              

 If ye don’t know where, what, and why
  



       Prescribe ye then K and I” 
He enjoyed excellent health and lived to the age of 93.

46:  Iodine in Dermatology

Physicians in the 19th and early 20th centuries prescribed iodine in gram amounts to treat syphilis, arteriosclerosis, and chronic lung disease.  Today dermatologists use iodine, up to 6 grams a day, to treat the conditions shown here. [look]  These lesions often disappear after two weeks of treatment with iodine given in these doses. [68]
47:  Iodine Poisoning

This 54 year old fellow, thinking it was iced tea, drank a "home preparation" of SSKI (super saturated potassium iodide) in water that his aunt kept for her rheumatism.  He consumed 600 ml containing 15 gm of iodide, an amount that is 100,000 times more than the RDA.  He developed swelling of the face, neck, and mouth, had transient cardiac arrhythmias, and made an uneventful recovery.  

Iodine is not nearly the poison thyroidologists make it out to be.  On a dose related basis, water is more toxic than iodine.  Drinking ten liters of water at one sitting, only five times the normal daily intake can kill you.

The vast majority of people without thyroid disease can take iodine in doses ranging from 10 to 100 mg a day without any clinically adverse affects, including on thyroid function.   
48:  Worldwide Iodine Nutrition
The thyroid gland needs 70 ug of iodine to synthesize its daily allotment of T4 and T3.  Accordingly, health organizations consider iodine nutrition to be sufficient if urinary excretion is greater than 100 ug/L, which is said to correspond to an iodine intake of 150 ug/day.  The International Council for the Control of Iodine Deficiency Disorders defines optimal intake as 150 to 299 ug/day, and more than 750 ug a day to be excessive.   By this standard, the Japanese consume an “excess” amount of iodine. 
49:  Iodine Intake in Japan

Seaweed is a potent source of iodine, and the Japanese eat a lot of it.  They were found, in 1964, to consume [click]  4.5 gm of seaweed a day containing 13.8 mg of iodine.  According to Japanese health officials, their consumption of seaweed in 2001 had risen to 14.6 grams a day.  Assuming similar iodine content (not measured), this amounts to 43.8 mg of iodine a day. 

Saltwater fish contain iodine, but to obtain 13 mg of iodine one would have to eat 15-25 pounds of fish. 

50:  Iodine Intake in the U.S.

The average daily intake of iodine in the U.S. is 240 ug.   This is half the amount Americans consumed 30 years ago, when the diary industry fed cows iodine and bakers use iodine as a dough conditioner making bread.  Back then, in 1980, consuming a daily intake of 480 ug of iodine, 1 in 20 women developed breast cancer  
Today iodine is only added to table salt, and 45 percent of American households purchase salt without iodine.   And those who do use iodized salt have decreased their consumption of it by 65 percent.  Now, 15 percent of the U.S. adult female population suffers from iodine deficiency, as reflected in a urinary iodine concentration less than 50 ug/L.  Also, today 15 percent of American women, 1 in 7, will develop breast cancer during their lifetime.  
51:  Health Comparisons: U.S. and Japan

The incidence of breast cancer in the U.S. is the highest in the world, and in Japan was, until recently, the lowest.  Life expectancy in the U.S. is 77.85 years, and in Japan, 81.25 years, the highest in the industrialized countries.  The infant mortality rate in Japan is the lowest in the world, half that in the United States. 
52:  On Truth
Leo Tolstory writes:  “I know that most men, including those at ease with problems of the greatest complexity, can seldom accept even the simplest and most obvious truth if it be such as would oblige them to admit the falsity of conclusions which they have delighted in explaining to colleagues, which they have proudly taught to others, and which they have woven, thread by thread, into the fabric of their lives.” 

George Orwell notes:  “At any given moment there is an orthodoxy, a body of ideas which it is assumed that all right-thinking people will accept without question.  Anyone who challenges the prevailing orthodoxy finds himself silenced with surprising effectiveness.  A genuinely unfashionable opinion is almost never given a fair hearing, either in the popular press or in the highbrow periodicals [and one might add in leading peer reviewed medical journals]. 
And as Albert Guerard rightly observes:  “When you seek a new path to truth, you must expect to find it blocked by expert opinion.”  Thyroidologists today are the acknowledged experts on iodine.
53:  Sound and Unsound Science on Iodine

Today, with regard to iodine in this era of supposed evidence-based medicine:

· Consensus trumps evidence, and the consensus view is that iodine intake should not exceed 300ug/day.

· Thyroidologists decree, without any supporting evidence, that taking more than 1 mg of Iodine a day is excessive
· And physicians and surgeons discount and ignore studies that show iodine in mg doses can cure fibrocystic disease of the breast 
In a more scientific way, two centuries ago investigators followed this chain of evidence:

· The Coventry Remedy for goiter that was so effective in treating this disease, long held secret, was published in 1779.  It turned out to be burnt sea sponge.

· Bernard Courtois discovered iodine in 1811.

· Andrew Fyfe, in 1816, found that sea sponge contains high quantities of Iodine.

· And in 1820 a French physician showed that tincture of iodine will shrink goiter. 
54:  The Truth on Iodine

There is a substantial body of evidence showing that the recommended dietary allowance for iodine is set far too low.  While the thyroid only needs iodine in microgram amounts, the rest of the body needs it in milligram amounts to achieve optimum health and to prevent breast disease.  And iodine is effective in gram amounts for treating various other diseases. 
55:  Different Kinds of Iodine

We are talking about inorganic, nonradioactive iodine, not organically bound iodine or its radioactive isotopes. 
56:  Oral Iodine Supplements

The four main, commercially available forms of iodine are KI; SSKI; Lugol’s solution, and Iodoral tablets.  Lugol’s and Iodoral are one-third elemental iodine, I-2, and two thirds potassium iodide. [30]
57:  Amiodarone
Patients on 300 mg of Amiodarone qd absorb 9 mg of inorganic iodine a day from metabolism of the drug.  Perhaps it is the free iodine, rather than the Amiodarone moleculte that is effective in treating cardiac arrhythmias.
The chemical structure of Amiodarone is similar to that of thyroxine, and it blocks the T3 receptors on DNA.
58:  The Iodine Project

The Iodine Project, with 4,000 patients taking iodine in doses ranging from 12.5 to 100 mg a day, hypothesizes that maintaining whole body sufficiency requires consuming at least 12.5 mg a day.   The conventional view is that the body contains 25-50 mg of iodine, held mostly in the thyroid gland.  Using an iodine loading test, these investigators have found that the vast majority of people tested are iodine deficient, and when sufficiency is achieved the body contains 1,500 mg. 
59:  Benefits Patients report taking Iodine
People who take iodine in doses 100 times more than its RDA report that they feel healthier, have a sense of well being and increased energy, among the other things listed here.  
For optimal health, there is sufficient evidence to justify our emulating the Japanese and to substantially increase our iodine intake, if not with seaweed, then with two drops of Lugol’s solution or one Iodoral tablet a day. 
60:  Selenium

Selenium is the third largest of the 25 elements in the body, after iodine, the largest, and molybdenum. 
It is named after Selene, the Goddess of the Moon. [31]
61:  Selenium in Soil: U.S. and Europe
Plants take up selenium from the soil and propagate it through the food chain.  

Soil contains this element in minute and variable amounts.  In the U.S., soil selenium concentration ranges from <.05 parts per million in the Pacific Northwest to up to 50 ppm in the Midwest.  The soil throughout Europe, is largely deficient in selenium.
The concentration of selenium in the earth’s crust is less than that of gold. [68]

62:  Selenium-containing Proteins
Bound to cysteine in place of sulfur and called the “21st” amino acid, selenocysteine, is the active site in some 35 proteins.  
· They include Glutathione peroxidase, with four selenium atoms.  It is a powerful antioxidant that plays a major role in free radical defense by reducing hydrogen peroxide to water and lipid hydroperoxides into alcohol.  
· Iodothyronine de-i-o-dinase converts T4 to T3.  
· Thioredoxin reductase regenerates antioxidant systems and regulates gene expression.  
· Plasma selenoprotein P protects endothelial cells against damage from peroxynitrite.  
· Selenoprotein W is needed for muscle function.  
· And prostrate epithelial selenoprotein is thought to protect its secretory cells from developing carcinoma.  [104]
63:  Selenium and Cardiac Function post ischemia-Reperfusion
The heart does not function well without selenium.  People in the Keshan province of China, where selenium content in the soil is very low, develop a dilated cardiomyopathy.  Heart failure has been reported to occur after bariatric surgery due to selenium deficiency from malabsorption, which resolves when selenium is administered intravenously.

In a study by Vernardos and coworkers on isolated perfused rat hearts subjected to 22 min of ischemia, selenium supplementation improved contractile function after 45 min of reperfusion, as measured by a drop in end diastolic pressure and percent recovery of rate pressure product. [95]
64:  Selenium and Sepsis
Forceville and colleagues studied the relationship of plasma selenium levels to the severity of sepsis and systemic inflammatory response syndrome in critically ill ICU patients.  They found that patients with low plasma selenium concentrations on admission had a higher rate of nosocomial pneumonia, organ system failure, and mortality compared with other ICU patients.  These investigator note that this may be due in part to the fact that selenium inhibits transcription factors like NF-kappa B that spawn inflammatory mediators like TNF-alpha. 
65:  Harborview Antioxidant Supplementation Protocol
Surgeons at Harborview Medical Center in Seattle carried out a randomized trial of Vitamin C and E supplementation in critically ill surgical patients, which showed some benefit.  Subsequent to this trial they added selenium to the protocol, in a dose of 400 mcg by various routes for seven days. 
66:  Selenium and Cancer
A number of studies show that a low selenium status is associated with an increased risk of cancer.  
The Nutritional Prevention of Cancer trial, reported in 1996, recruited 1300 patients with nonmelanoma skin cancer who were randomized to receive 200 mcg of selenium a day or a placebo for a mean 4 ½ years.  
Selenium decreased the overall incidence of cancer by 35% and cancer mortality by 50%.   Prostrate cancer decreased by 63%; colorectal cancer, by 58%; and the incidence of lung cancer decreased by 46%. [87]
67: Selenium and Cancer – 2 
Two mechanisms for the anticancer actions of selenium are antioxidant protection and enhanced immune surveillance.  Others include enhancement of apoptosis, regulation of cell proliferation, suppression of angiogenesis, and inhibition of tumor cell invasion.  The two metabolites of selenium shown here [look]  may play a major role.  Investigators have shown that they produce the anticancer effects circled here in animals given selenium in supranutritional but non-toxic doses.  For us this would be 200-400 mcg a day, 4 to 8 times its RDA. [75]
66:  Cancer Death Rates, 1950 and 2002
Over the last half-century the death rates for heart and cerebrovascular disease have dropped substantially, but the age-adjusted mortality rate for cancer is the same as it was in 1950 before the advent of chemotherapy and radiation.  Metastatic cancer is still not curable, despite the 37-year “War on Cancer” that Richard Nixon began when he signed the National Cancer Act into law in 1971.  
Chemotherapy, radiation, and anticancer drugs increase Mean Overall Survival Time only by a matter of months, not years.  Chemotherapy and radiation costs more than $100,000 a patient.  And treatment with single-gene targeted anti-cancer drugs add to the cost.  A year’s treatment with Herceptin for breast cancer costs $36,000, Avastin for lung cancer is $106,000, and Erbitux for colon cancer, $120,000.  Cancer drugs represent 40 percent of all Medicare drug expenditures, with little to show in return for their cost. 
67:  Disruptive Innovations in Health Care

Among their other health benefits, Vitamin D, iodine, and selenium prevent cells from becoming cancerous.  Taken together, in these physiologic doses [pointer], 4 to 100 times their recommended dietary allowance, these three cheap, non-patentable nutraceuticals might well prevent up to 80% of the cancers that afflict people in this country.  Taking vitamin D, iodine, and selenium together in these doses could do to health care what laptops did to computer giant DEC and mini-steel mills have done to the steel industry.  This is a health care innovation that could substantially shrink our country’s 2 trillion-dollar pharmaceutically oriented sickness industry, which amounts to an average $7,000 for every American, each year.  Taking vitamin D, iodine, and selenium in these doses costs $70 a year.  Taking them in these doses will improve the health of our patients, our family and friends, and ourselves.
70:  Final slide

Thank you for your attention.  For your interest, I have several articles on this subject, which you can access online by googling their titles or by going to my website.  Thank you. [6170]
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