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Most of us want more energy and to be 
our ideal weight…but health is so much 
more than that…

Prediabetes leads to Diabetes and ultimately… 
 STROKE

 DEMENTIA

 DIALYSIS

 HEART SURGERY

 BLINDNESS

 AMPUTATION

 NURSING HOME



What should we eat?

 Low Fat?

 Low Carb?

 Jenny Craig?

 Weight Watchers?

 Mediterranean?

 Vegetarian?

 Fruititarian?

 Paleo?



Who should we trust?

 American Diabetes Association?

 American Medical Association?

 Food & Drug Association?

 American Heart Association?

 Certified Diabetic Educators?

 TV Doctors?

 Dieticians & Nutritionists?

 Our ancestors?



If you heard it from:

 A Federal Agency

 A Pharmaceutical / Chemical Company

 The American Medical Association or an affiliate

 The Mass Media

You should question it 

and probably run away!











The U.S. government is poised to withdraw
longstanding warnings about cholesterol

By Peter Whoriskey
February 10, 2015



Remember this guy…he was wrong…



Where does the real evidence come from?

 Stomach contents preserved in bogs bodies.

 Archaeological Data 

 Historical Documents – Tacitus

 Analysis of Modern Hunter-Gatherer Cultures

 Existing Traditional Cultures



Fruits and 

Berries (when

in season)

Nuts and seeds, 

occasionally eggs

Worms and insects

Vegetables found in the wild

Wild game, sometimes seafood

The Paleolithic Food Pyramid



“Current carbohydrates often take the form of sugars and 
sweeteners… Products of this sort, together with items 
made from highly refined grain flours, constitute empty 
calories… devoid of accompanying essential amino and 
fatty acids, vitamins, minerals, and possibly 
phytochemicals.”  

~ S.B. Eaton, M. Shostak, et al., 1988



“The fiber in pre-agricultural diets came almost 
exclusively from fruits, roots, legumes, nuts, and 
other naturally occurring non-cereal plant sources, 
so it was less associated with phytic acid than is fiber 
from cereal grans (phytic acid interferes with 
absorption).”

~ S.B. Eaton



“Their nomadic foraging lifestyle required vigorous 
physical exertion, and skeletal remains indicate that 
they were typically more muscular than we are today. 
Life during the agricultural period was also strenuous, 
but industrialization has progressively reduced 
obligatory physical exertion.”

~ S.B. Eaton & M. Konner, 1983



The differences Eaton et al. found between 
paleolithic and our modern diets:

They ate NO refined carbohydrates.

They ate a high fiber diet.

Their foraging lifestyle required vigorous exertion.

We forage mostly in our refrigerators and grocery store isles



** Amount recommended by the American Dietetic Association

Nutrients
Paleolithic 

Intake
RDA

Current 
U.S. Intake

Vitamin C 604 mg 60mg 77-109mg

Vitamin E 33 mg 8-10 mg 7-10 mg

Calcium 1,956 mg
800-1,200

mg
750 mg

Magnesium 700 mg 350 mg 250 mg

Potassium 10.5 g. 3.5 g. 2.5 g

Zinc 43 mg 12-15 mg 5-14 mg

Fiber 50-104 g. 25-35 g. 10 g.



Composition of commonly eaten foods 
(per 4oz as a percent of fatty acids)

Grainfed
Beef

Grassfed
Beef

Wild
Venison

Wild 
Fish

Protein 
(grams)

16 17 35 19-26

Omega-3’s
(% of Total Fatty 

Acid)
0.4% 2.8% 4.8% 2-4%



• The foundation of our Ancestral food 
pyramid is based on abundant use of colorful 
pigmented vegetables, roots, tubers, nuts 
and seeds and high in a variety of fibers.

• Animal based foods were sacred and great 
care was taken to utilize the entire animal.

• Fats were not considered toxic. Eulachon oil 
from the Candlefish was the most important 
product traded into the interior; as a result, 
the trails over which the trade was 
conducted came to be known as grease trails.

• Fruits and sweets were consumed seasonally 
and sparingly and from natural sources such 
as maple and honey.





Weston A. Price





Whenever they had 
access to the modern 
foods of commerce the 
dental conditions were 
extremely bad.  These 
four individuals are 
typical.



“The blight of the white 
man’s commerce is seen 
everywhere in the 
distorted countenance of 
even the first generation 
after the adoption by the 
parents of the foods of 
modern commerce”.





www.sciencemag.org SCIENCE VOL 336 25 MAY 2012

Healthy bite.  This ancient 
Egyptian had healthier 
teeth and jaws than most 
living humans.



Not-so-sweet tooth. This German jaw from the 
16th to 18th century shows the perils of a poor diet 
in tooth loss, cavities, and gum disease

www.sciencemag.org SCIENCE VOL 336 25 MAY 2012



What Animals did the Celtic people eat during the Iron Age?

 Wild Animals: deer, wild boar, fox, beaver and bear.

 Fish: trout, mackerel and salmon.

 Domesticated animals: chicken, goat, sheep and pigs.

 Eggs from hens and wild bird eggs.



What Plants did the Celtic people eat during the Iron Age?

 Vegetables: leeks, onions, turnips, 
parsnips and carrots.

 Wild nuts: hazelnuts and walnuts.

 Berries:  gooseberries, blackberries, 
blueberries.

 Grains for bread or porridge

 Herbs: fennel, common sorrel, wild 
garlic, parsley

 Leaves: nettles and spinach









Percent of population with obesity



Dramatic Increase in Heart Disease 
in the last century

 Sir William Osler, MD, the founder of the field of Internal 
Medicine, first proposed the cause for heart disease to be 
infection in 1908.  He described angina pectoris as a rare disease.

 Paul Dudley White, MD, President Eisenhower’s doctor, graduated 
Medical School in 1914 and saw only two cases of coronary artery 
disease in training.  He stated that “until the first 2-3 decades of 
the 20th century, coronary heart disease was rare and not missed 
by ignorance.”

 James B Herrick, MD, first describes heart disease resulting from 
hardening of the arteries in 1912.





“Foods to be avoided: bread and anything else 
made with flour... cereals... potatoes and any other 
white vegetables... foods containing much sugar...

You can eat as much as you like of the following 
food: meat, fish, birds... green vegetables... eggs... 
cheese, fruit... except bananas and grapes.”

Textbook: The Practice of Endocrinology by Raymond Greene (1951)

Advice for Diabetics before 1960’s



Annual sugar consumption per person 
through history



Total Sugar Intake Has Skyrocketed in The 
Past 160 Years

Johnson RJ, et al. Potential role of sugar (fructose) in the epidemic of hypertension, obesity and the metabolic syndrome, 
diabetes, kidney disease, and cardiovascular disease. The American Journal of Clinical Nutrition, 2007.



This is called addiction!

“Compared with glucose ingestion, fructose ingestion attenuates 
increases in circulating levels of the satiety hormone glucagon-like 
polypeptide 1 (GLP-1) and does not attenuate levels of ghrelin, an 
appetite-stimulating hormone.  Thus, fructose possibly increases 
food-seeking behavior and increases food intake.”

JAMA, January 2, 2013 – Vol 309, No 1

Therefore…fructose does not satisfy our hunger and increases our desire for more.





People don’t eat at home anymore…

Coincident with large corporations taking 
control over a large portion of our food 
supply

Their budgets allow great influence:

• Huge advertising and public relations 
budgets.

• Funding of Scientific research

The American Heart Association’s early 
funding came primarily from Proctor & 
Gamble which conveniently promoted Crisco 
in return.



The change to food-like substances 
from our ancestral diet caused a rapid 

degeneration of health
(as it did to traditional people when they adopted modern foods and lifestyles)

“FOOD-LIKE”



Food Additives, Altered Food and Water

 Trans oils (hydrogenated vegetable oil)
 Propylene glycol
 Polysorbate 80
 Dyes

 Blue 2, Yellow 5, Red 40, etc.

 “Flavor enhancers” (MSG)
 Avodicarbonide
 Maltodextrin
 Autolyzed Yeast Extract
 Disodium inosinate
 Disodium guanylate
 BHA



Modern Changes in Diet Leads to Disease

 High refined carb diet – especially sugar

 Lack of Exercise

 Deficiencies

 Magnesium, Chromium, Zinc, Vanadium, Manganese, Omega-3 fatty acids

 Iron Overload

 Lack of plant pigments and other specific molecules in food

 Low Fiber in Diet

 Toxic Metal Accumulation

 Endocrine disruptors and other pollutants

“Diabetes is 
not a Disease, 

it is an 
imbalance”



The Honest Coca-Cola Commercial



Let’s take a moment to recap this history...

 We don’t know whom to trust

 The information keeps changing

However…the FACTS are…

 Our modern diet is very different than our ancestors

 An increase in processed food and sugar consumption has lead to an 
increase in obesity and heart disease stemming from…

INSULIN RESISTANCE

 Which leads to prediabetes, which leads to diabetes which leads to:

Strokes, Heart Disease, Dialysis, Blindness, Amputations, Dementia and the 

NURSING HOME



Are we DOOMED?  
No…We can help, but first…

Let’s talk about how these changes

have caused a phenomenon called 

SYNDROME X and INSULIN RESISTANCE 



Gerald Reaven, MD
Endocrinologist and Stanford University Research Scientist

 In 1960, he became interested in DM after Yalour and Berson developed radioimmunoassay to 
measure insulin. They found that many people with “maturity onset” DM actually had elevated 
insulin.

 Reaven knew that in 1958, Drs. Albrink and Man demonstrated that triglycerides were just as 
important as cholesterol in the risk of heart disease.

 In the mid-1960’s, he developed the insulin clamp to change which demonstrated that some 
people needed a higher infusion of insulin to maintain normal blood sugar compared to others.

 Ahrens and Farquhar showed that high triglycerides were caused NOT by dietary fat but rather 
too many carbohydrates.

 In 1967, he had showed the insulin stimulates the liver to produce triglycerides and these go up 
dramatically in people whose muscle and fat tissue becomes resistant to insulin.  The pancreas 
makes more and more insulin to push glucose into the cells.  A vicious circle was created of 
progressively increasing insulin, glucose and triglycerides. The liver then increases its production 
of VLDL and LDL cholesterol to package the triglycerides to carry them into the blood.



Gerald Reaven, MD
Endocrinologist and Stanford University Research Scientist

 In 1983, Reaven showed that when he gave normal people a 60% carbohydrate diet, triglycerides 
went up, HDL down and insulin were significantly elevated after the meal.

 Through the 1980’s, Reaven’s group continued to strengthen the link between elevated sugar, 
over-production of insulin, elevated triglycerides and LDL, low HDL, hypertension, heart disease, 
diabetes and carbohydrate intake.

 Even when hypertensive patients have their blood pressure normalized with medication, they 
continued to manifest insulin resistance.

 He did all of this work over 25 years and was attacked all along the way by “leaders” in the fields 
of endocrinology and metabolism.

 In 1988, he received the Banting prize for his work and in his acceptance speech, he named the 
group of related abnormalities “Syndrome X”.



Syndrome X = Metabolic Syndrome = Insulin Resistance

 Waist Circumference (BMI)

>40 inches in Men

>35 inches in Women

 Triglycerides

>150

 High Density Cholesterol

<40 in Men

<50 in Women

 Blood Pressure

>140/90

 Insulin Resistance

Fasting Glucose >100 Definitions (WHO)





Starches and sugars are quick burning and 
require the body to increase insulin 
production. High insulin levels blocks access 
to stored fat.



Key Point

Visceral (internal organ/abdominal) adipose 
(fat) tissue is most closely associated with the 
metabolic syndrome which is a constellation of 
conditions that place people at high risk for 
coronary artery disease.



There is no such thing as

“Borderline Diabetes”

It’s all a matter of a progressive loss of 
glucose control, increasing levels of insulin 
and the consequent glycosylation damage 
to the body’s proteins

INSULIN IN THE ACTUAL CULPRIT! 



Historical features of Insulin Resistance –
both sexes:

 Chronic fatigue

 Weight gain, multiple diets – Candida

 May have symptoms depending on whether a 
bedtime snack eaten

 May wake in the night needing a snack

 May wake anorexic and go as long as possible 
without eating

 Frequently snacks once fast is broken

 Sick if goes too long without eating

 Intolerant of dietary sugar: high and crash

 Craves sugar and starch

 Craves artificial sweeteners

 Uses lots of caffeine or stimulants

 Runs out of energy in afternoon

 Usually wake up feeling exhausted

 Usually have symptoms of reduced adrenal 
reserve

 Usually have symptoms of low thyroid

 Frequently on statin drug for lipids 

 Frequently take antihypertensives

 Often use antidepressants

Mendelson S. Metabolic syndrome and…Academic Press 2008

AAEM 2015 McDaniel – Insulin Res



Historical features – Women

 Change of habitus in early life

 Early menarche or development

 Teenage menstrual problems 

 Resulting in missed school

 Requiring OCP to regulate

 Intolerance of OCP side effects

 Post-cholecystectomy (stones)

 Gestational diabetes

 Hypertension with pregnancy

 Excessive weight gain with pregnancy

 Baby’s birth weight over 9 pounds

 Baby’s birth weight under 5lbs 6oz

 Difficulty losing “baby fat”

 Premenstrual syndrome

 Irregularity and menorrhagia

 Dysmenorrhea and clots

 Hirsutism

 Thinning hair on head

 Loss of libido

Dunaif: “Syndrome XX”

Trends Endocrinol Metab. 2003 Oct;14(8):365-70

AAEM 2015 McDaniel – Insulin Res



Historical features - Men 

 Loss of libido

 Erectile dysfunction

 Prostatic symptoms

 Increased belly fat

 Gynecomastia

 Only man in his family with hair

 Decreased stamina

All results of low testosterone to E2 ratio

AAEM 2015 McDaniel – Insulin Res



Other findings and symptoms of insulin 
resistance

 Acrochordons (skin tags)

 Sleep apnea (even in slender people)

 Hyperglycemia and then hypoglycemia leading to more eating of carbs ~ a vicious cycle

The above leads to irregular eating patterns

 Frequent snacking

 Meniere’s syndrome

 Migraine headache



Behaviors that promote insulin resistance

 Physical inactivity

 Lack of sleep

 Poor sleep

 Stressful lifestyle

 Electromagnetic pollution

 The “Standard American Diet”  SAD



How does increased sugar in the blood 
lead to the tissue damage we see in 

diabetes and the metabolic syndrome?



Elevated Sugar

Deposition of sugar in proteins (Glycosylation)

Over time, AGES develop

(Advanced Glycosylation End Products)

Over time, “irreversible” changes occur in these glycosylated 
molecules known as RAGES

(Reactive Advanced Glycosylation End Products)

RAGES are the ultimate inflammatory destructive substances 
underlying the pathologies of diabetes and the metabolic 

syndrome:
Arteriosclerosis

Kidney failure

Nerve damage

Retinal disorders/blindness

DEMENTIA

This means the person is not 
turning glucose into energy, 
but instead is turning it into 

fats and the non-used sugar 
is attaching to protein causing 
malfunction of such proteins 

leading to disease.



J Am Heart Assoc. 2013 Jun; 2(3): e000262.



Diabetes. 2014 Jul; 63(7): 2253–2261.



Nutrients. 2015 Sep; 7(9): 7332–7357.

Is Alzheimer’s 
Disease 
the new 
Type 3 

Diabetes? 
Scary. 





Family Practice News. October 1, 2016



Curr Alzheimer Res. 2012 Jan; 9(1): 35–66.

High Carb Diet



Family Practice News, September 15, 2017



Peer-reviewed scientific articles relating "insulin resistance" 
to a variety of diseases and conditions in scientific journals
on pubmed.org-the largest biomedical library in existence:

 obesity-38,900 papers

 cancer-9239 papers

 coronary heart disease-5,276 papers

 aging-4,355 papers

 kidney disease-3,977 papers

 stroke- 1,812 papers

 depression- 1,059 papers

 PCOS(polycystic ovary disease)-3,158 papers

 Alzheimer's disease-559 papers

 osteoporosis-561 papers

 neuropathy-419 papers

 anxiety-311 papers

 autoimmune disease-292 papers

 osteoarthritis-139 diseases

 muscle weakness-104 diseases

 infertility-796 papers

 dementia-683 papers

 cognition-647 papers

 eye diseases-103 papers

 autism-22 papers

 fibromyalgia-18 papers

 fatigue-233 papers

 asthma-193 papers



Other Insulin Effects in Insulin Resistance
(beyond escorting sugar into cells)
 Makes cells fatter

 Stimulates growth hormone receptors (increase growth of cancers)

 Aldosterone effects (retain sodium, loses potassium, raises blood pressure)

 Fat metabolism (increased triglycerides, decreased HDL)

 Increases fat storage in liver (lipotoxicity, fatty liver)

 Damages vascular endothelium (retinopathy, nephropathy, neuropathy, 
coronary artery disease, large vessel disease, premature labor)

 Causes fat storage and inhibits fat breakdown

 Influences and deranges a variety of other hormones (thyroid, adrenal, sex 
hormones)



The medical literature strongly supports a 
relationship between:

 Insulin resistance and increase of fat levels in blood, artery lining and 
adipose tissue stores

 Increased production of tissue-damaging free radicals

 Increased calcium inside cells

 Dysfunction of the endothelial layer of blood vessels – especially small 
ones

 Vasoconstriction leading to increased blood pressure and loss of blood 
flow to tissues

 Decreased total body magnesium and lowered intra-cellular 
magnesium





Diet, Digestion, Detox

Exercise

Stress

Sleep

What can we do?



Let’s talk diet first…

 Paleolithic Diet with low sugar intake

 Ketogenic Diet

 Plant Paradox Diet

 Paleo/Keto/Plant Paradox Diet

We need to help you reset insulin receptors so you burn calories again!

We will guide you through the dietary regimens 
and help you choose what will work for you.



Paleolithic Diet with low sugar intake

 The Paleolithic diet (also called the paleo diet, caveman diet or stone-age diet) is 
based mainly on foods presumed to have been available to Paleolithic humans. 

 Wide variability exists in the way the diet is interpreted. However, the diet 
typically includes vegetables, fruits, nuts, roots, and meat while excluding foods 
such as dairy products, grains, sugar, legumes, processed oils, salt, and alcohol or 
coffee. 

 The diet is based on avoiding not just modern processed foods, but rather the 
foods that humans began eating after the Neolithic Revolution when humans 
transitioned from hunter-gatherer lifestyles to settled agriculture.

 Low sugar intake would mean limiting fruits, maple syrup, honey, etc.



Ketogenic Diet

 The ketogenic diet is a high-fat, adequate-protein, low-carbohydrate diet. 

 The diet forces the body to burn fats rather than carbohydrates. Normally, the 
carbohydrates contained in food are converted into glucose, which is then 
transported around the body and is particularly important in fueling brain-function. 
However, if there is very little carbohydrate in the diet, the liver converts fat into 
fatty acids and ketone bodies. The ketone bodies pass into the brain and replace 
glucose as an energy source. An elevated level of ketone bodies in the blood is 
known as ketosis.

 Excludes high-carbohydrate foods such as starchy fruits and vegetables, bread, 
pasta, grains and sugar, while increasing the consumption of foods high in fat such 
as nuts, cream and butter.



What do antelope do to avoid
being eaten by cheetas?

What do plants do to avoid being eaten by 
antelope (and insects, humans, etc.)?

Plant Paradox Diet



Lectins (from legere = to select)
Proteins that bind carbohydrates

 Lectins cause insulin resistance which stimulates fat storage.

 Lectins cause Leptin resistance which makes you eat more. 

 Leptin is the satiety hormone in the arcuate nucleus of the hypothalamus

 Made in fat cells and is released when we eat to regulate energy homeostatis

 A decreased sensitivity to Leptin occurs in obesity

 They bind to carbohydrates containing proteins on the gut and other mucosal 
surfaces and cause inflammation and thus “leaky” membranes.  It is believed that 
this is the basis of systemic inflammation and autoimmunity. 

 It is becoming clear that plant lectins are poisons to the predators of plants –
including humans. 

 The main Lectins that are causing ill health are gluten and related molecules in cereal 
grains. The Lectins in other plant are less problematic for most people.

 A BAD COMBINATION!

The Plant Paradox by Steven Gundry MD  2017



Lectins, continued

 Lectins occur in high concentrations in cereal grains, legumes, seeds, nuts and 
solanaceous vegetables.  

 They decrease in the seeds of fruit as they mature.

 Some are highly toxic such as Ricin in the castor bean – two molecules can kill

 Uncooked, five kidney beans could clot all of your blood and kill you.

 Soybeans are very high in a powerful lectin known as soybean agglutinin (SBA)

Schoeller, DA, et al. Entrainment of the diurnal rhythm of 
plasma leptin to meal timing. 1997



Herbs that help correct insulin resistance 
and inflammation

 Berberine

 Curcumin

 Green Tea Extract

 Cinnamon

 Bergamot

 OPC (Pine bark)

 Chocolate Polyphenols 

 Boswellia

 Silymarin



Digestion: The Microbiome 
A newly described “virtual organ”

 About 500 species of micro-organisms

 Ten time larger number of these single-
celled creatures than the number of cells in 
our body

 They make 100's of compounds that regulate 
many body processes

 We give them a home and a part of our food 
in return for vitamins, short-chain fatty 
acids, processed plant pigments, etc.





It is plausible that the 
human microbiome may 
affect the risk of obesity 
and type 2 diabetes and 
other diseases such as 
atherosclerosis, and that 
manipulations of the 
microbiome might 
reduce that risk.



The 7 Deadly Disruptors of Health

1. Antibiotics – They damage the organ called the Microbiome

2. Non-steroidal anti-inflammatory Drugs (NSAIDS) – Motrin, Aleve, etc. – They 
damage the intestinal permeability barrier, open the pathway to invading toxins 
including bacterial products. 

3. Stomach Acid Blockers / Proton Pump Inhibitors – Nexium, Prilosec, etc. –
Stomach acid protects us from swallowed micro-organisms and predigested 
proteins. Their use is correlated with kidney disease, dementia. They block 
proton pumps all over the body, including those in the mitochondria.

4. Artificial Sweeteners – They make your body think you ate sugar and thus more 
insulin is produced making you gain weight.  Also, Splenda kills your 
microbiomal residents. Aspartame acts as a neurotoxin in some people.

The Plant Paradox by Steven Gundry MD  2017



The 7 Deadly Disruptors of Health, 
continued

5. Endocrine Disruptors – Plasticizers, Artificial hormones (BC pills, Premarin, 
Provers, etc.), Pesticides, Preservatives, Sun Screens, various cosmetic 
components, halogenated compounds, (Fluorine, Bromine, Chlorine) – These 
substances alter Thyroid and steroid hormone receptor function leading to 
obesity, male and female reproductive problems, hormone deficiencies, cancers, 
prostate problems, impaired neuroendocrine development (think autism 
spectrum disorders) and sexual confusion.  The triclosan in hand sanitizers and 
toothpaste promotes obesity by altering gut flora and causes bladder cancer. 
Sunscreen blocks vitamin D production.  The phthalates have been shown to 
damage sperm DNA, attach to estrogen and thyroid hormone receptors causing 
premature sexual development in girls and obesity.

The Plant Paradox by Steven Gundry MD  2017



Objectives—We aimed to characterize the association between 
background exposures to POPs with repeated measures of 
glucose homeostasis over 23-years.

Methods—We measured POPs in serum obtained in 1987–88 
(follow-up year 2) in 90 nondiabetic controls and 90 cases 
diabetes-free at year 2 who became diabetic by year 20. We 
analyzed 32 POPs detectable in ≥75% of participants and 
created summary scores for 32 POPs, 23 polychlorinated 
biphenyls (PCB), and 8 organochlorine pesticides (OCP). 

Conclusions—Glucose homeostasis may worsen after decades 
of exposure to PCBs and OCPs at background environmental 
levels, independent of BMI and after participants reached the 
5th decade of life.

Environ Res. 2015 February ; 137: 485–494. 
doi:10.1016/j.envres.2014.11.001.



The 7 Deadly Disruptors of Health, 
continued

6. Genetically Modified Food and the Associated Herbicide Round-Up – Alien 
proteins are probably in underpinning of a lot of allergy and auto-immunity.  
Glyphosphate (Round-up’s active ingredient) is turning out to be disastrous for 
health.  It damages our microbiomal residues, has been linked to cancer, kidney 
disease (El Salvador banned it), liver disease and other conditions.  The EU is 
progressively restricting its use and is returning GMO, Round-up laden grains for 
use as animal feed.

7. Exposure to Blue Light – This wavelength suppresses melatonin production and 
thus disturbs sleep.  It also stimulates ghrelin and cortisol production, which 
increases hunger and wakes us up.  Blue light stimulates the long days of 
summer and makes us eat excessively thereby contributing to obesity. We now 
live in endless summer because of artificial light. 

The Plant Paradox by Steven Gundry MD  2017



The Mighty Mitochondrion

 How we burn food calories and oxygen to make the 
energy for life's processes.

 Mitochondria are the furnaces of our cells and make up 
10% of body weight







Qualitative, quantitative, and functional 
perturbations in mitochondria have been
identified and affect the cause and 
complications of diabetes. Moreover, as a 
consequence of fuel oxidation,
mitochondria generate considerable reactive 
oxygen species (ROS). Evidence is accumulating 
that these radicals
per se are important in the pathophysiology of 
diabetes and its complications.

ANTIOXIDANTS & REDOX SIGNALING
Volume 12, Number 4, 2010
ª Mary Ann Liebert, Inc.
DOI: 10.1089=ars.2009.2531
Department of Internal Medicine, Division of Endocrinology and Metabolism,
Iowa City Veterans Affairs Medical Center and the University of Iowa, Iowa City, Iowa.



Factors that Inhibit Mitochondrial Function

 Heavy Metals (lead, mercury, cadmium, arsenic, etc.)

 Excess Iron

 Pesticides

 Herbicides

 Pharmaceutical drugs

 Solvents

 Vaccine – components

 Self-generated Waste Products

 Plasticizers

 PVC’s

 PCB's

 Industrial Chemicals



Mitochondria Get Sick and Swell

 Toxic metals such as lead 

(changing protein pattern)

 Free radicals

 Calcium influx

 Contamination from a damaged 
mitochondrion to others in the cell

 Disruption of oxidative phosphorylation 
sequential arrangement



Calcium as “Toxic” Element



Metals, Toxicity and Oxidative Stress

“The unifying factor in determining toxicity and 
carcinogenicity for all these metals is the 
generation of reactive oxygen and nitrogen species 
[free radicals!]. … Antioxidants (both enzymatic 
and non-enzymatic [such as chelation]) provide 
protection against deleterious metal-mediated free 
radical attacks.” 

Valko M, Morris, H and Cronin M. Current Medicinal Chemistry, 2005



Ferritin Levels Deadly

NOT high cholesterol, NOT high blood sugar, 
NOT high blood pressure, NOT high-whatever 
… Salonen showed that, after tobacco totals, 
high blood ferritin correlated most closely 
with myocardial infarction – when higher than 
200 µg/ml = double risk

Salonen JT, Nyyssonen K, et al. Circulation, 1991





Lead and Cardiovascular Health

 Lead inhibits repair of arterial endothelial barrier and nitric oxide (NO) 
production

 NO relaxes smooth muscles, inhibits platelet aggregation, mediates 
bactericidal/antiviral activity of macrophages and decreases inflammatory 
response

Am Cardiol (1999)83:1488-90; Annu Rev Physiol (1995)57:771-90; 

Prog Cardiovasc Dis (1995)38:155-66; Adv Immunol (1995)60:323-71



Lead and Hypertension in Peri- and 
Post-Menopausal Women

 3rd NHANES Survey (1988-1994)

 Follow up of 2,165 women, 40-59yo

 Conclusion: “At blood Lead levels well below occupational 
exposure limit guidelines, blood Lead positively associated with 
Blood Pressure, and both systolic and diastolic hypertension”

JAMA (2003)289:1525-32



Lead is a Calcium Antagonist

 A primary mechanism of Lead neurotoxicity is disruption of Calcium 
metabolism

 Lead enters cells through Calcium channels, keeps Calcium channels 
open about 5X longer than Calcium

 This allows excess calcium to enter cells and “jam up” cellular 
machinery



Lead Neurotoxicity

 Activates phosphokinase c (>binding than Ca) 
 Increased neuronal responsiveness: distractibility, impulsivity and motor 

restlessness

 Inhibits NMDA receptor-more than at a physiological level

 Alters metabolism of dopaminergic, cholinergic, and glutamatergic 
neurotransmitters (NT)

 Aberrant Ca homeostasis, increased spontaneous NT release 
(hyperexcitability of nerve cells) 

 Disrupts microtubule metabolism- “Railroad tracks” of the cell

Excellent Review: Ann Rev Pharmacol Toxicol (1995)35:391



Lead Burden: Neurological Symptoms

 Behavioral toxicant

 Sensory deficits (visual/auditory)

 Motor deficits/cognitive dysfunction

 Memory loss, depression, confusion

 “Aged” population at increased risk due to mobilization from 
bone (osteoporosis)(release of a lifetime of stored lead in bone)

Osteoporosis Int (1999)9



Immunological Biomarkers of Metal-induced 
Neurotoxicity

 Exposure to Lead or MeHg induces reactive astrogliosis, neuronal 
degradation and secondary demyelinization which increases release of 
proteins

Neurotypic: neurofilament triplet proteins (NFs)

Gliotypic: glial fibraillary acidic protein (GFAP)

Myelin: myelin basic protein (MBP

Neurotoxicol (1996)17; Neurotoxicol (1994)15



Biomarkers of Neurotoxicity (cont’d)

 Neural “antigens” are mitogenic to lymphocytes and elicit 
autoimmune responses

 Anti-GFAP, Anti-NFs, Anti-MBP

 Magnitude of serum Ab response correlates with extent of 
neurological damage

 Sensitive indicator of neurotoxic EFFECTS of metals

Environ Hlth Perspect (1999)107; Neurotoxicol (1996)17



Metals Compromise Innate Immunity

Arsenic, Mercury, Cadmium, Lead, Nickel and Tin

Decreased numbers and activities of Macrophages and Natural Killer 
cells

Decreased Resistance to bacteria, protozoa and fungi

Decreased Antiviral and tumericidal activity

Int Arch Occup Envir Hlth (1997)68; Toxicol of Metals (1996); Immunol Today (1992)13; Toxicol (1991)67



Metals and Cancer

Arsenic, Cadmium, Nickel, Lead, Tin, Beryllium 

 Mechanisms include: free radical production, DNA-protein cross-links, 
altered DNA polymerase, decreased SOD, depletion of rGSH and Se, 
inhibition of “clean up” apoptosis

 Indirect: immunosuppression that allows chemical initiation -> 
neoplasia



Lead and Cancers

 Renal, brain (gliomas), lung, stomach

 Synergistic with other carcinogens

 Chromasomal aberrations / gene expression, decreased DNA repair

 Specific Lead-binding proteins -> renal tubules, nuclear Lead inclusion 
bodies

 Pbcyt -> Pbnucleus (binds chromatin)

Am J Ind Med (2000)38:295; Toxicologist (1994)14:14



Journal of Advancement in Medicine
Volume 2, Numbers 1/2, Spring/Summer 1989
Ninety Percent Reduction in Cancer Mortality after Chelation Therapy With EDTA
Walter Blumer, M.D. and Elmer Cranton, M.D.
ABSTRACT
Mortality from cancer was reduced 90% during an 18-year follow-up of 59 patients treated with Calcium-EDTA. Only one of 59 treated patients (1.7%) died 
of cancer while 30 of 172 non treated control subjects (17.6%) died of cancer (P=0.002). Death from atherosclerosis was also reduced. Treated patients had 
no evidence of cancer at the time of entry into this study. Observations relate only to long-term prevention of death from malignant disease, if chelation 
therapy is begun before clinical evidence of cancer occurs. Control and treated patients lived in the same neighborhood, adjacent to a heavily traveled 
highway in a small Swiss city. Both groups were exposed to the same amount of lead from automobile exhaust, industrial pollution and other carcinogens. 
Exposure to carcinogens was no greater for the studied population than exists in most other metropolitan areas throughout the world. Statistical analysis 
showed EDTA chelation therapy to be the only significant difference between controls and treated patients to explain the marked reduction in cancer 
mortality.
Edta is well recognized as a therapy for lead toxicity. EDTA also removes other toxic heavy metals and nutritional elements such as iron which promote 
cancer by catalyzing free radical pathology.
Lead from automobile exhausts, petrochemicals form wear of automobile tires, cadmium, and other carcinogens are present in higher concentrations 
adjacent to heavily traveled automobile highways. These substances cause cancer and potentate other carcinogens.
It was reported in an earlier paper that cancer mortality among 231 adults living along a heavily traveled highway was higher than among persons living in 
a traffic-free section of the same city1 Nervous disorders, headaches, fatigue, gastrointestinal disorders, depression, and substance abuse was also 
observed with higher frequency.2 It was postulated that lead exposure from automobile exhausts might be one cause of this difference.
Beginning in 1961, a group of 59 patients with such symptoms was treated with parenteral doses of Calcium EDTA. Symptoms improved and urinary delta-
amino levulinic acid diminished.3 
Subsequent to the EDTA chelation therapy, a decrease in cancer mortality was observed. When compared with a control group of untreated patients who 
did not receive EDTA, many fewer cancer deaths were recorded.4,5 The control group was similar to the treated group in all ways except to the EDTA 
chelation therapy.
The purpose of this present study is to determine more precisely and to statistically analyze the long-term change in cancer mortality after treatment with 
EDTA.  



What Do Toxic Metals Do?

Neurotoxic

Nephrotoxic

Cardiovascular Disease

Dysregulation of Immune System

Compromise Gastrointestinal Integrity

Compromise Nutritional Status

Carcinogenic / Mutagenic



Mechanism of Action of 
EDTA Chelation Therapy

 Removes toxic metals 

 Corrects calcium levels in small vessel lining

 Reduces free radical damage to DNA and membrane lipids

 Makes blood platelets less sticky

 Reduces cholesterol and triglyceride levels

 Improves cellular energy production

 Improves endothelial function and thus corrects the micro vascular disorder of insulin 
resistance

 Corrects magnesium deficiency which is at the heart of insulin resistance syndrome

 Improves kidney function, reduces uric acid, etc. 



Chelation Therapy

EDTA History

 1933 first synthesized in Germany and USA for use in linen dye industry 
to remove calcium from water.

 1947 Nickel EDTA used in breast cancer to deliver Nickel to tumors –
failure

 1950’s EDTA first used to treat lead encephalopathy in children –
successful.  Before this use, this was uniformly a fatal disease (no 
treatment)



Chelation continued…

 1960-70’s Wider use of EDTA for lead poisoning and doctors noted that 
patients with heart and vascular diseases improved.

 1970-90’s Rise of Bypass Surgery and the suppression of EDTA Chelation 
Therapy

 2003 EDTA Chelation Therapy shown to be effective in avoiding dialysis 
in kidney failure patients (double-blind study in Taiwan-New England 
Journal of Medicine).

 2004-2012 TACT (Trial to Assess Chelation Therapy)



Lead and Renal Insufficiency

24 non-diabetic, chronic renal disease patients

27 month placebo/control prospective study

Ca-Na2-EDTA significantly improved glomerular filtration 
and decreased progression of renal insufficiency

Cost comparison
 Chelation ~ $3,750

 Hemodialysis ~ $61,000

New Eng J Med (2003)348:277-86



Trial to Assess Chelation Therapy (TACT)



Trial to Assess Chelation Therapy (TACT)



C. Hancke & K. Flytie (Denmark) J. AdvMed, 1993

58 of 65 patients on waiting list 

for bypass were able to 

cancel surgery.

24 of 27 patients on the waiting 

list for amputation were able 

to cancel surgery.







Magnesium deficiency is universal in 
insulin resistance syndrome

 Magnesium is required for ATP energy transfer in every biochemical process in all cells of the 
body

 Magnesium regulates the proper dilatation of the blood vessels to deliver oxygen and nutrients 
to every cell

 Magnesium participates in calcium chemistry by preventing accumulation of that element in 
the intracellular space.  Calcium accumulation in cellular membranes is the basis of aging

 In addition, magnesium activates the sodium-potassium ATPase pump that controls the balance 
of electrolytes in cells

 Lowering intracellular magnesium concentration decreases cellular glucose utilization and thus 
results in peripheral insulin resistance

These effects explain why deficiency of magnesium is related to oxidative stress, proinflammatory 
state, endothelial dysfunction, platelet aggregation, insulin resistance, hypertension and 
hyperglycemia





Studies are great…
but let’s look at real people.

How can we tell if chelation is working?

 Laboratory Data improves

 Scans improve

Wounds Heal

More Energy



Case of N.B.

3/5/80
Before Chelation

1/17/89
After 70 Chelations

Thallium Treadmill:
Non-reversible ischemic zones 
in the intraventricular septum 
and portions of the inferior 
wall of the left ventricle.

Normal exam after peak stress

Treadmill EKG:
ST segment depression
B.P. start = 170/95
B.P. at 2 minutes = 240/100

No ST segment depression
B.P. start = 132/80
B.P. at 2 minutes = 155/80



Lab Data for Marilyn S.

11/1/1995 1/17/1996

Total Cholesterol 393 165

HDL Cholesterol 33.3 45.6

Cholesterol/HDL 11.8 3.6

Triglycerides 2,647 271



Lab Data for Fred S.

3/16/2015 8/27/2015

Hemoglobin A1C 12.2 5.7

Blood Sugar 266 97

Ferritin 565 110

C-Reactive Protein 4.1 2.1



This is an angiogram
of the leg - note the
tiny amount of blood
going past the knee 
joint



This is an angiogram 
after chelation therapy 
treatments - note the 
increase in blood flow









Why do I offer 
Chelation 
Therapy?



“When health is absent, wisdom cannot 
reveal itself, art cannot manifest, strength 
cannot fight, wealth becomes useless, 
and intelligence cannot be applied.”

~HEROPHILUS 300 BC



Our 9-pronged Program to Reverse Insulin 
Resistance and Restore Health

1. Low carbohydrate diet – in some cases a ketogenic diet is the most appropriate 
and the fastest way to reverse insulin resistance and feel well again

2. Begin a regular exercise or body movement program

3. Correct nutritional deficiencies 

4. Decrease inflammation and free radical damage with botanical medicine

5. Balance and correct all endocrine gland disorders – thyroid, adrenal glands and 
sex hormones

6. Normalize sleep

7. Address other lifestyle and environmental stresses

8. Detoxification of organic chemicals with sauna

9. EDTA Chelation Therapy – this treatment addresses all of the components of 
the diseases of aging



- Weston A. Price 


