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From the Editor’s Desk 
 

by: Virginia Kessinger  

 

Dr. Jack was an 

a c c o m p l i s h e d 

leader, first as a 

family man and next 

as a civic leader. 

 

He served as Cub 

S c o u t  M a s t e r , 

several years as a 

City Alderman, 

Mayor of Viburnum, 

MO for 14 years, Worshipful Master of the 

Viburnum Masonic Lodge, and a Founding Father of 

The Chamber of Commerce in Viburnum.  

 

So, this man known as Dr. Jack, was an inspiration to 

everyone who came in contact with him. He was a 

husband, a father, a granddad, a doctor and a mentor. 

Doctors, patients, family and friends looked to him for 

knowledge and guidance. He will be greatly missed, yet 

his legacy will live on for many years to come.  

 

The following are a few excerpts of personal notes 

sent to me that I would like to share:  We are all 

blessed to have shared our lives with him……… 

 

Dr. Jack’s legacy will live on through the hundreds of 

thousands of lives he touched. 

 

His shoes will need to be bronzed… they can never be 

filled. 

 

Jack will always be remembered as a caring, 

compassionate and giving doctor to both his patients 

and his students. 

 

The world will not be the same without him. He was a 

common man, but yet so extraordinary. 

 

Jack will be missed on so many levels— doctor, 

teacher, friend, mentor and most of all— a good man. 

 

A life well lived…. He was my hero! 

 

The impact of Jack’s life is simply immeasurable. He 

touched so many, healed so many, and inspired so 

many throughout his life.  

 

He will always be remembered as our “professional 

father” who taught us to be the best we could be for  

 

our patients as well 

 

In  Remembrance of  My Husband of the past 

54 years ……. and My Best Friend  
 

 

Dr. Jack Kessinger, of Rolla, passed away Friday, 

October 21, 2011, at the age of 73.  

 

Professionally he maintained a private practice for 48 

years in Missouri. He was active in the Missouri State 

Chiropractic Assn (MSCA) where he served as District 

Representative, State Secretary, and State President. 

Dr. Jack was Missouri PAC Representative and 

Secretary (MSCA).  

 

He was also Delegate to the American Chiropractic 

Assn (ACA) for the state of Missouri. He served as 

President of the ACA Council on Diagnosis & Internal 

Disorders (DABCI).  

 

Dr. Kessinger was editor in chief of The Original 

Internist healthcare journal. He was a nationally 

acclaimed lecturer and teacher of the DABCI council 

throughout the United States.  

 

He founded a weekly radio program known as “A 

Healthy Concept” which airs every Tuesday morning. 

 

Dr. Kessinger was the recipient of numerous awards for 

his work as a Chiropractic Internist and a Naturopathic 

Physician. He received the National Frank Hoffman 

Journalism Award in 1999 and 2005, the R. Michael 

Cessna Educator Award in 2001 and 2002, the ACA 

Flynn Lynch Memorial Award in 2006, Missouri 

Chiropractor of the Year in 1991 and 2002, MSCA 

Lifetime Achievement Award in 2007, Missouri 

Educator of the Year in 2008, and Perpetual Lifetime 

Member/Fellow of the International College of 

Chiropractors in 2007. He was honored with a 

Resolution for Distinguished Service on behalf of the 

chiropractic profession on the floor of The Missouri 

House of Representatives by Representative Charles 

Portwood, DC, in July 2008.  
 

THE ORIGINAL INTERNIST     DECEMBER 2011  123 

                (Continued on next page) 

 



continually focused on the same passion for our 

friends, family, patients, students, profession and 

community. 

 

I am dedicated to making sure the legacy of Dr. Jack 

Kessinger lives on. I always knew how many lives he 

touched but he did not. He was a humble man.   

 

A Dr. Jack Kessinger DABCI Scholarship Fund has 

been established to be presented annually to a student 

in the DABCI program. Donations are accepted 

through Clint Publications or ProHealth Seminars.  A 

portion of every DABCI student tuition will be 

allocated  to the scholarship fund.  This insures that the 

project will perpetuate. 

 

After he passed away, our family received thousands of 

cards, emails, phone calls and messages.  The common 

thread in all of these were how each person he had 

contact with felt a special connection with him. 

Everyone  (from all walks of life) felt like they were 

special to him….. and they were. Most people have 

been surprised at the many facets of his life.   
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as in our personal lives. 

 

He was a pillar in the chiropractic profession in 

Missouri as well as across the nation. Our profession 

has lost a great man. 

 

A mighty warrior…… Jack has had a huge impact on 

our world. 

 

If Missouri had a Mount Rushmore, Dr. Jack Kessinger 

would be there. 

……. and so many more I would love to share. 

 

Our son, Dr. Rob Kessinger,  prepared a tribute to his 

Dad on YouTube.   

Go to:  www.youtube.com/watch?v=u7Tkq_8RALg  

Or search You Tube for…... 

Jack Kessinger, DC, ND, DABCI tribute 

It is outstanding and you will enjoy the celebration of 

his life. 

 

Someone said it best by describing ”Jack and Virginia” 

as one word. We always moved in tandem. We were 

March 23March 23--25, 201225, 2012  

MARK YOUR CALENDAR 

 

THE GETAWAY  

MARKETING WEEKEND 

www.drkessinger.com 

Friday Evening Reception will be a Friday Evening Reception will be a 

Celebration of the Life Celebration of the Life   

of of   

Dr. Jack KessingerDr. Jack Kessinger  
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determine survival time. Dad opted against biopsy and 

chemotherapy, again practicing exactly what he 

preached (taught). He suffered no pain until his last 

day.  His appetite was good and he maintained a keen 

sense of humor until the morning of October 21, 2011. 

There is evidence showing promising results in the 

treatment of lung cancer with hypertonic and caustic 

dosages of vitamin C;  however, the brain tumor was 

not amendable to this.  Dad went through the treatment 

with prescription from a prominent osteopathic 

physician practicing nutritional oncology. The result 

was our unfortunate loss of my Dad, Mom’s best friend 

and soul mate, your friend, doctor, and mentor.  

However, the legacy that he has left affords us 

direction, determination, and so much knowledge. 

Dad was instrumental in the advancement of chiro-

practic as one of the big three professional health 

disciplines, by teaching and practicing chiropractic as a 

prominent primary health care avenue that is so 

desperately needed by the general public. Through 

diagnostic testing, he was able to show the advantages 

of natural health care in many human maladies where 

medicinal therapies have shown only dismal results.   

To be able to ascertain the severity of any condition 

through common diagnostic procedures is the mark of a 

primary care physician. To be able to measure the 

benefits and reversal of many potentially life threaten-

ing conditions through nutritional and other natural 

means is the mark of a chiropractic internist. Dad was a 

chiropractic internist, and though his shoes are too big 

to fill, his footprints are deep enough to follow.   

Dad’s DABCI number is 17, mine is 183. His efforts 

toward the growth of the ACA Council on Diagnosis 

and Internal Disorders is immeasurable.   

The Council and the ACA lost two pioneers on October 

21, 2011; ACA Delegates Frank Strehl, DC DABCI 

(Illinois) and  Jack Kessinger, DC DABCI, (Missouri).  

Both men were visionaries in the natural healthcare 

arena. Their legacy will continue through the ACA 

CDID’s DABCI programs.  

As most of you are aware, my Dad, Dr. Jack, passed 

away October 21, 2011.  The diagnosis of brain cancer 

metastasized from the lungs was given as cause of 

death. The following is a brief history of the events that 

seem to have culminated in our unfortunate loss of a 

friend, husband, father, doctor, and mentor to many. 

Wednesday, November 12, 2008, he suffered a stroke  

following a tiring round of lectures in Los Angeles and 

a long flight home. This progressively left him 

paralyzed on the right side within an hour of the initial 

episode. We brought him to the clinic and put him in 

our hyperbaric chamber that morning, and by the 

afternoon he was able to walk and talk on his own 

accord.   

The following Labor Day weekend, Mom had 

scheduled a family vacation to Daytona Beach where 

Dad was to drive 16 laps on the Daytona 500 

Speedway. But earlier that week he had a bicycle 

wreck, which resulted in three fractured ribs and a 

concussion. Forcing the rescheduling of our Daytona 

trip on the weekend of June 25, 2010; my late brother 

Clint’s 48th birthday. Follow-up MRI’s taken after the 

bicycle accident showed no evidence of the 2008 

stroke.   

On June 01, 2011, Dad abruptly lost the peripheral 

vision in his left eye, while treating a patient. An 

ophthalmological examination and MRI revealed a 

CVA in the occipital region with a tumor evident in the 

parietal lobe.   

Further MRI and X-Ray studies revealed evidence of 

cancerous tumors in the top of both lungs with 

metastases to the lymphatic system and the brain.  The 

diagnosis was stage 4 lung cancer with metastasis to 

the brain.  The treatment options included biopsy of the 

lung to determine which form of  chemotherapy and 

radiation would be recommended.  It would also  

 

The  

Legacy  

Dr. Jay Kessinger 

 by: A. Jay Kessinger IV,  DC,  ND,  DABCI  

 jay@drkessinger.com 

THE GETAWAYTHE GETAWAY  
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Concave nails, such as the ones seen in Table 2, are 

often seen in patients afflicted with hemachromatoses 

or systemic lupus erythromatosus. 

 

 Table 2:

 
 

While discolored nails, such as the one in Table 3, are 

generally the result of injury, a chronic B12-deficiency 

causes nails to be black in appearance. 

 

Table 3:  

Discoloration, thinning, thickening, brittleness, 

splitting and other deformations may be a natural 

consequence of aging, though they may result from 

disease, indicating illness in other areas of the body. 

Nutrient deficiencies, drug reaction, or poisoning can 

be located through nail analysis. Nail mineral analysis 

reflects toxic exposure as it happened during the period 

of growth. Thallium and arsenic intoxication changes 

NAIL DIAGNOSTICS 

AND NAIL MINERAL 

ANALYSIS - AN 

ALTERNATIVE TO 

HAIR MINERAL 

ANALYSIS 

 

by: E.Blaurock-Busch, PhD 

(Continued on next page) 

The visual diagnosis of nails has a long and reputable 

history and the appearance of nails provides valuable 

information still recognized by dermatologists. 

 

Fingernails and toenails are made of a tough protein 

called keratin, as are animals' hooves and horns. The 

average human nail growth has been noted by different 

authors between 2-3mm per months, and is considered 

about 1/3 the growth rate of hair. A complete nail 

replacement may take between 3 to 6 months, and 

toenails require 12 to 18 months. The actual growth 

rate is dependent upon age, gender, season, exercise 

level, diet, and hereditary factors. Nails grow faster in 

the summer than in any other season. Pregnancy causes 

a change in nail growth as it does in hair growth. 

Contrary to popular belief, nails do not continue to 

grow after death, rather skin dehydrates and tightens, 

creating the illusion of nail (and hair) growth. 

 

Physiologically, nail can depict the history of recent 

imbalances or of metabolic problems. As the American 

Academy of Dermatology has stated in its webpage, 

nail has been used as a diagnostic tool since ancient 

times and nail deformation as seen in Table 1 is 

recognized for representing an iron deficiency. 

 

Table 1:  
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(Continued on next page) 

the appearance of nails, as shown in Table 4, and the 

visual nail evaluation has long been used as an early 

test, followed by testing the actual nail mineral 

concentration. 

 

Table 4: 

However, no test can tell all, and a positive thallium or 

arsenic concentration in nail would have to be followed 

up by a blood or urine test to evaluate if immediate 

intoxication presents a problem. Checking of additional 

human specimen can rule out or substantiate if the 

patient is at risk for immediate and acute intoxication, or 

if the exposure happened in the past. 

 

Each mineral test reflects on only one specific metal 

pathway within the human system, herewith a short 

refresher: 

 

1.  Blood 

After exposure, toxic and nutritional metals circulate 

in the blood stream for approximately 72 hrs, after 

which they are excreted or deposited in body organ 

and tissue. Hence, blood values represent a rather 

short period of intake or exposure. 

 

2.  Urine 

 Test values are excretion values. The amount of 

metal not deposited after exposure or intake will be 

excreted through the various excretory mechanisms 

within the human system. The renal system is only 

one pathway through which metals are eliminated 

from the body. Thus, the urine metal concentration 

of a baseline urine is another reflection of immediate 

intake or exposure. 
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3. Saliva 

 The metal concentration of saliva is a direct 

reflection of the amount of metals released from 

dental metals. No more, and no less. Since dental 

metals released into saliva will find its way into the 

digestive tract and most likely, the blood stream, 

the importance of this simple test cannot be 

underestimated. 

 

4.  Feces 

 The metal concentration of fecal matter is a direct 

reflection of metal intake through food, medication, 

nutritional supplements and amalgam metals (see 

saliva). It only reflects the oral intake within the 

last day or more, depending on the individual’s 

digestive ability. 

 

5. Hair  

 This misunderstood and misrepresented test reflects 

the body’s metal concentration in tissue. Hair is 

tissue and closely represents bone tissue. Thomas 

stated in Labor and Diagnosis (Med.Publication 

Marburg 1992, pg430) that distribution of 

aluminum and cadium in hair closely resembles the 

metal concentration in bone. Metals such as 

Thallium or lead are more readily distributed in hair 

than in bone and other tissue. Hence, hair analysis 

allows early monitoring of toxic exposure. 

 

 6. Nails 

 Hair and nails are similar tissues with similar 

structures. Along with hair and teeth they are an 

appendage of the skin. These tissues accumulate 

metals that circulate in the blood stream. Whatever 

is not excreted remains to be deposited in tissue. 

Due to the growth pattern both hair and nail reflect 

past or chronic exposure. 

 

In the 1980s, the author (then laboratory director of 

Trace Minerals International of Boulder, Colorado) 

established reference ranges for nail as compared to 

hair. Since then, the laboratory, now called Micro 

Trace Minerals, has re-evaluated and researched nail 

analysis as a useful indicator for nutrient mineral and 

toxic metal evaluation. The following research 

summaries support the validity of nail analysis. 

 

For more information;  www.microtraceminerals.com 

or contact the author at ebb@microtrace.de, or 

service@microtrace.de.  

 

MICRO TRACE MINERALS 

Labor für Umweltmedizinische Untersuchungen/



Nail calcium and magnesium content in relation to 

age and bone mineral density.  

Ohgitani S, Fujita T, Fujii Y, Hayashi C, Nishio H. J 

Bone Miner Metab. 2005;23(4):318-22. 

 

In view of the importance of calcium (Ca) and 

magnesium (Mg) as major bone components and 

nutrients controlling bone metabolism, and the ready 

availability of nail samples for analysis, clippings of 

fingernails and toenails were analyzed for Ca and Mg. 

The clippings were dissolved in nitric acid and analysis 

was done, using atomic absorption spectrophotometry, 

in 169 women and 115 men between 20 and 80 years of 

age. Fingernail Ca concentration in men decreased 

from 927 +/- 50 ppm (mean +/- SEM) in their twenties 

to 464 +/- 50 ppm in their eighties, with a significant 

negative correlation with age (r = -0.322; P < 0.0001) 

and such a negative correlation was also shown in the 

women (r = -0.269; P = 0.0004). Toenail Ca 

concentrations also decreased significantly with age in 

men (r = -0.534; P < 0.0001) and women (r = -0.224; P 

= 0.0016). Fingernail Mg concentration, in contrast, 

increased significantly with age in both men (r = 0.209; 

P = 0.0145) and women (r = 0.280; P < 0.0001), but 

toenail Mg failed to show significant changes with age 

in either men or women. Multiple stepwise regression 

analysis of age and lumbar bone mineral density 

(LBMD) on fingernail Ca concentration eliminated age 

before LBMD. In a separate group of 33 women in 

their sixties, a significant positive correlation was noted 

between fingernail Ca and LBMD (r = 0.544; P = 

0.0016) and between toenail Ca and LBMD (r = 0.399; 

P = 0.0215). A negative correlation was also noted 

between fingernail Mg concentration and LBMD (r = -

0.389; P = 0.0252). Nail mineral content may be 

utilized as one of the indicators of bone mineral 

metabolism. 

 

PREDICTORS OF SELENIUM 

CONCENTRATION IN HUMAN TOENAILS 

D. J. HUNTER, J. S. MORRIS, C. G. CHUTE,, E. 

KUSHNER, G. A. COLDITZ, M. J. STAMPFER, F. E. 

SPEIZER and W. C. WILLETT. American Journal of 

Epidemiology Vol. 132, No. 1:114-122 

 

To assess the validity of the selenium concentration in 

human toenails as a measure of selenium intake, and to 

determine other correlations of toenail selenium levels, 

the authors examined the predictors of toenail selenium 

within two subgroups of a large cohort study of US 

women. Mean toenail selenium was higher among 38 

consumers of selenium supplements (0.904 µg/g,  

Laboratory for Clinical and Environmental Analyses 

Röhrenstr.20 

D-91217 Hersbruck - Germany 

or 

PO.Box 4613 

Boulder, Colorado 80306-4613 

USA 

 

Research: 

Selenium Levels in Nails of Premenopausal Breast 

Cancer Patients Assessed Prediagnostically in a 

Cohort-Nested Case-Referent Study among Women 

Screened in the DOM Project   

PA H VAN NOORD, H J A COLLETTE, M J MAAS 

and F DE WAARD 1987 Oxford University Press  

 

Selenium has been claimed to have chemo-preventive 

properties. However, data showing that in humans 

selenium levels are already decreased prior to diagnosis 

of breast cancer were not available. Such information is 

mandatory before oral selenium supplementation in the 

primary prevention of (breast) cancer in humans is 

acceptable. This question of a ‘preventive-potential’ of 

selenium was evaluated in a case-control study nested 

in a cohort, because this design allows determination of 

the time-order of preceding selenium levels and 

subsequent cancer risk. 

 

The cohort consisted of 5577 women aged 55–70 years 

from the DOM project, a population based breast 

cancer screening program in the Netherlands. 

Instrumental Neutron Activation Analysis was used to 

measure the selenium content of toenail clippings. The 

69 cases of breast cancer found during follow-up after 

screening represent ‘recent’ tumours since all women 

had a negative screening mammogram 3–5 years 

previously. 

 

No decreased selenium levels, as measured in nail 

clippings from the big toes, could be detected in cases-

to-be, either when compared to 4 age matched controls 

per case or when compared with a random control 

group drawn from the entire cohort. On the contrary, a 

tendency for slightly higher selenium levels among 

‘future’ cancer cases was observed. 

 

As to the sensitivity of detecting differences in 

selenium by nail clippings, lower selenium could be 

detected in nails of current smokers. The smoking-

related decrease in the nail selenium level was of the 

same order as the differences between breast cancer 

cases and controls, but was independent of the breast 

cancer risk. 
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Sesame (Sesamum indicum), a flowering plant 

cultivated for its edible seeds, is well recognized as a 

powerful therapeutic agent, and as such, is ascribed as 

“Nature’s Therapeutic Lignan.”1  Both the seeds and oil 

of sesame have a long history of traditional use in India 

and other East Asian countries, while in African 

countries the oil is considered one of the most 

important sources of dietary fat.2 Nutritionally, the 

seeds provide protein, and are noted as a rich source 

of many inorganic nutrients,3 including calcium, 

phosphorus, iron,4,5 and iodine.3 The seed is also a 

significant source of the amino acids arginine (2.5% or 

713mg/oz), and phenylalanine (255mg/oz), while the 

meal is rich in glutamine (3.8% or 1.1g/oz).  In terms of 

its fatty acid content, it is concentrated in both the 

polyunsaturated linoleic acid (Omega-6) and the 

monounsaturated oleic acid (Omega-9), each 

representing between 35.0 - 50.0%.6  It also contains a 

quantifiable amount of Vitamin E, representing 

40mg/100g oil.7  Furthermore, the oil contains a high 

content of phytosterols (117.64mg/tbsp),6 which is 

recognized for its health benefits.  These phytosterols 

consist mainly of beta-sitosterol, along with powerful 

phytochemical lignans, including sesamolin, sesamin, 

and its geometric isomer episesamin. 

 

Although the full extent of the physiological effects of 

sesame oil in humans has only begun to be elucidated, 

various health promoting properties associated with its 

use are recognized. These properties include chol-

esterol modulating ability, anti-hypertensive action, and 

benefits in the regulation of blood sugar. It also 

possesses antioxidant properties, exhibits a beneficial 

effect on fatty acid oxidation, possesses anti-aging 

benefits, immune modulating effects, and both bacter-

icidal and fungicidal properties. In addition to these, 

both sesamin and episesamin are recognized as 

catalysts in cellular regeneration, detoxification and 

cleansing.6 

 

 

Effect on Lipid Metabolism   

 

Sesame’s effect on cholesterol modulation has been 

attributed primarily to its sesamin content, although 

other compounds, including sesamolin, sesaminol and 

episesamin have also demonstrated this activity.8  This 

modulatory effect on cholesterol has been associated 

with its ability to specifically inhibit delta-5-desaturase 

at low concentrations,1 as well as its ability to increase 

hepatic fatty acid β-oxidation, and decreases the 

hepatic lipogenic activity.9 Delta-5-desaturase is the 

rate-limiting step in the conversion of dihomo-gamma-

linolenic acid (DGLA) to arachidonic acid (AA).  

Given a diet high in sesamin, an increase in the 

concentrations of dihomo-gamma-linolenic acid 

(DGLA, n-6) and arachidonic acid (AA, n-6) has been 

demonstrated.10 This modulating effect on lipid 

metabolism has been demonstrated in a number of 

animal studies.  For example, Sirato-Yasumoto, et al.11 

demonstrated that sesame intake (200g/kg) increased 

both the hepatic mitochondrial rate and the peroxisomal 

fatty acid oxidation rate, with a 3-4-fold increase in the 

later. Ashakumary L., et al. noted a “sesamin-induced 

increase in the gene expression of mitochondrial and 

peroxisomal fatty acid oxidation enzymes,” with the 

gene expression of peroxisomal acyl-CoA oxidase and 

bifunctional enzyme primarily affected by sesamin 

(15% and 50%, respectively).12  In a separate study, the 

concentration of serum and liver cholesterol was 

significantly reduced by sesamin when supplemented 

with 0.5% sesamin for four weeks, while a decrease in 

lymphatic absorption, along with an increase in fecal 

excretion of neutral, but not acidic steroids was 

observed. This effect was most noteworthy when 

combined with a cholesterol enhanced diet.1 A 

comparable effect was also reported by Mizukuchi A., 

et al., whereby the negative effects of a high fat diet 

were abolished by the intake of sesame oil. In this 

study a high fat diet was compared to a low fat diet, 

with or without the addition of sesamin (0.5% w/w) for 

four weeks. A decrease in the concentration of LA, 

ALA, and total PUFA was distinctively observed in 

high-fat diet group with added sesamin, which was 

virtually identical to the low-fat diet group. In a 

separate study, twenty-one (21) hyperlipidemic patients 

were given 40g of roasted sesame seed oil/day for four 

weeks.  Both the mean serum total cholesterol and LDL 

cholesterol levels were significantly reduced, 6.4% and 

9.5%, respectively, with supplementation, which was 

negated with cessation of the sesame supplemen-

tation.13  In animals it is believed that the primary 

mechanism of sesamin’s hypocholesterolemic effect is 

threefold;  

1) via its inhibition of the intestinal absorption of 

AN OVERVIEW OF THE 

BENEFICIAL ATTRIBUTES 

OF SESAME OIL 
 

by: Rachel Olivier, MS, ND, PhD 

 

(Continued on next page) 

THE ORIGINAL INTERNIST     DECEMBER 2011 133 



cholesterol,  

2) its resultant increased excretion of cholesterol in 

bile, and  

3) due to a decreased activity of the enzymes acyl 

coenzyme A oxidase and 3-hydroxy-3-

methylglutaryl coenzyme A reductase (HMG-CoA 

reductase),14 the former being a coenzyme in fatty 

acid metabolism, and the latter the rate-controlling 

enzyme in the mevalonate (cholesterol producing) 

pathway. 

 

Effect on Fatty Acid Oxidation 

 

In correlation with its lipid-lowering effect and its 

benefits in lipid metabolism, sesame intake has 

exhibited a positive effect on hepatic fatty acid β-

oxidation, and has been demonstrated to decreased the 

hepatic lipogenic activity.  A dose dependent increase 

in the mitochondrial activity rate has been observed in 

animals given a sesamin supplemented diet. For 

example, when a 0.5% sesamin diet was integrated, 

approximately double the rate of mitochondria activity 

was observed.  In addition, peroxisomal activity was 

also increased in a dose dependent manner, exhibiting a 

greater than ten-fold increase when supplemented with 

a 0.5% sesamin diet.15 

 

Both sesamin and episesamin are recognized for their 

ability to increase both the activity level and gene 

expression of enzymes involved in fatty acid oxidation, 

as well as to decrease both the activity and gene 

expression of hepatic lipogenic enzymes, by as much as 

50%, when compared to a lignan-free diet.16 When 

viewed with the addition of fish oil, both the 

peroxisomal palmitoyl-CoA oxidation rate and acyl-

CoA oxidase activity levels were distinctly higher.  

Examination revealed that this combination resulted in 

increased expression of the enzymes involved in fatty 

acid oxidation, specifically of the peroxisomal fatty 

acid oxidation enzymes.17, 18  Other studies in animals 

revealed that a diet of consisting of 0.2% sesamin, 

episesamin or sesamolin (sesame lignans) resulted in 

modification of the mRNA levels of many of the 

enzymes involved in hepatic fatty acid oxidation, as 

well as in the modification of “proteins involved in the 

transportation of fatty acids into hepatocytes and their 

organelles, and in the regulation of hepatic concen-

trations of carnitine, CoA and malonyl-CoA.”19 In 

addition to its effect on palmitoyl-CoA and acyl 

coenzyme A oxidase, sesamin was also noted to 

amplify the action of numerous other hepatic fatty acid 

oxidation enzymes, including carnitine palmitoyl-

transferase, acyl-CoA dehydrogenase, 3-hydroxyacyl-

CoA dehydrogenase, enoyl-CoA hydratase and 3-

ketoacyl-CoA thiolase, as well as to improve, in a dose-

dependent manner, the activity of 2,4-dienoyl-CoA 

reductase and Δ3, Δ2-enoyl-CoA isomerase, both of 

which are involved in the auxiliary pathway for beta-

oxidation of unsaturated fatty acids.15 

 

The sesame lignans modified not only the mRNA 

levels of many enzymes involved in hepatic fatty acid 

oxidation, but also those of proteins involved in the 

transportation of fatty acids into hepatocytes and their 

organelles, and served to regulate the hepatic 

concentrations of carnitine, CoA and malonyl-CoA.19 

 

In addition to the above noted actions, sesamin is also a 

non-competitive inhibitor of Δ5-desaturase,20 and has 

been demonstrated to inhibit the conversion of DGLA 

to arachidonic acid.  As a consequence of this action, it 

decreases the formation of the proinflammatory 2-

series prostaglandins (PGE2),21 and also exerts an anti-

inflammatory response by decreasing the level of AA 

and the ensuing production of eicosanoids.22  This 

action has been confirmed in animal studies which 

demonstrated significantly lower levels of PGE2 in 

conjunction with sesamin use.23, 24 It also exerts anti-

inflammatory activity by virtue of its ability to 

attenuate TNF-alpha.25 

 

Action as an Antioxidant 

 

As noted above, sesame possesses antioxidant 

activities. These characteristics have primarily been 

attributed to its free radical scavenging ability.  

Sesamol, a sesame isolate, was reported to have 

“profound free radical scavenging activity” in the 

DPPH bioassay, as well as in a brine shrimp lethality 

assay test. In fact, it demonstrated an even greater 

antioxidant capacity than resveratrol.  (The percentage/

ratio of trans-resveratrol, the active component of 

resveratrol, was not reported in this study.)  Also 

reported in this study was sesame’s ability to result in a 

50% reduction in skin papillomas in mice, following 

induction by a tumor promoter.26 

 

Using second order rate constant, Suja KP, et al. 

assessed the antioxidant activity of sesame compounds.  

They reported sesamol as possessing the highest rate 

constant, and greatest free radical scavenging activity 

of the compounds tested.  Included in this assay were 

the controls alpha-tocopherol, and butylated 

hydroxytoluene (BHT), a synthetic antioxidant.  The 

activity of sesamol was even greater than alpha-

tocopherol, 4.00 ± 0.006 vs. 3.71 ± 0.009, respectively, 
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attributed to the lignans distinct to sesame.27 

 

Alpha-tocopherol is recognized as an important 

component in vascular tone, and is a mediator of nitric 

oxide production.  In hypercholesterolemic patients and 

smokers, alpha-tocopherol supplementation has been 

demonstrated to aid in the maintenance of normal artery 

wall flexibility.33  Yamashita et al. examined the effect 

of ingestion of sesame on the concentration of alpha-

tocopherol and vitamin E activity in plasma, and noted 

an enhanced vitamin E bioactivity with sesame intake.34 

 

Gamma-tocopherol on the other hand, functions in the 

scavenging of reactive nitrogen species, the resulting 

product being 5-Nitro-gamma-tocopherol.33 Like 

reactive oxygen species, the consequence of the 

accumulation of reactive nitrogen species is damage to 

proteins, lipids, and DNA.  An increase in nitric oxide 

reactive species is associated with numerous 

degenerative diseases, including atherosclerosis,35,36 

Parkinson’s disease, amyotrophic lateral sclerosis 

(ALS),37 Alzheimer’s disease,38 Huntington’s disease, 

and multiple sclerosis.39, 40, 41, 42  Cooney, RV, et al. 

reported a 19.1% increase above baseline in gamma-

tocopherol in subjects consuming two sesame muffins 

each morning for three days, each containing ~10.8 g of 

sesame seed/muffin (~2.5 mg gamma-tocopherol/ 

muffin), versus a 12% decline in those consuming the 

control muffins (no sesame).  In addition to this increase 

in gamma-tocopherol, a 68% mean increase in the 

gamma-to beta-tocopherol ratio, along with nearly a 

doubling of the median ratio (4.6 at baseline vs. 9.2 after 

sesame) was also observed.43  This action has been 

attributed to the inhibition of tocopherol gamma-

hydroxylase or CYP-3A, resulting in the accumulation 

of tocopherol.44, 45, 46  Yamashita has postulated that a 

synergistic action exists between the gamma-tocopherol 

and the suppressive action on the peroxidation of lipids, 

and that gamma-tocopherol exerts vitamin E activity 

equivalent to that of alpha-tocopherol.47  This action is 

also postulated to be associated with its anti-aging 

characteristic. 

 

Antihypertensive (Hypotensive) Effect 

 

Sankar, et al. recently reported a lowering of blood 

pressure in conjunction with sesame use.  In addition to 

an improvement in blood pressure, a beneficial effect on 

the lipid profile (total cholesterol, LDL, HDL and 

triglyceride), and the antioxidant status was also 

reported.31  A separate double-blind, placebo controlled 

study noted a 3.5 mmHg decline in systolic blood 

pressure (BP), and a 1.9 mmHg decline in diastolic BP, 

with an intake of 60 mg sesamin.48  Although these 

thus implicating its potential as a powerful radical 

scavenger.  Additionally, both sesamol and sesamol 

dimer were reported as having a higher rate constant 

than BHT; 4.00 ± 0.006 vs. 0.37 ± 0.009, and 0.50 ± 

0.015 vs. 0.37 ± 0.009, respectively.27 

 

Recently, sesame oil was demonstrated to be protective 

against DNA oxidative damage and lipid peroxidation.  

Given a chemical challenge a 2.5-fold increase in lipid 

peroxidation was observed, which was reduced by 16-

61% with sesame intake. In addition, DNA damage 

resulting from the challenge increased three-fold, while 

no damage was observed in the sesame treated group.28  

Consequently, this study demonstrated that pretreatment 

with sesame oil offered effective protection of DNA 

from both lipid peroxidation and oxidative damage, in a 

dose-dependent fashion.28 

 

In a separate study, sesame oil was observed to exhibit a 

“profound inhibitory effect on the Epstein-Barr virus 

early antigen induction.” Of the sesame compounds, 

sesame oil exhibited the most potent effect, which was 

followed by sesamol, then resveratrol.  Additionally, 

both sesamol and resveratrol demonstrated both “a 

remarkable cytotoxic activity,” and a “profound free 

radical scavenging activity.”26 

 

A further toxicity study in animals demonstrated the 

benefit of sesamol in the improvement of cognitive 

impairment and oxidative damage.  Subsequently, its use 

has been proposed as an effective agent in the 

management of Huntington's disease.29 Sesamol 

pretreatment was also demonstrated to significantly 

decrease the “cytotoxicity, intracellular ROS, lipid 

peroxidation, oxidative DNA damage and apoptotic 

morphological changes” in cells subjected to UVB-

irradiation, all of which was attributed to its “ROS 

scavenging activity.”30  A significant improvement (P < 

0.001) in the activities of enzymatic and non-enzymatic 

antioxidants with the use of sesame oil has also been 

reported.31 

 

Anti-Aging Benefit and Vitamin E Sparing Activity 

 

Associated with its antioxidant activity is the feature of 

sesame that acts as a preventative in the accumulation of 

factors attributed to or resulting in aging.32 This anti-

aging feature is associated with its sparing action on the 

activity of vitamin E, and is correlated with a significant 

increase in the levels of both alpha- and gamma-

tocopherol, as well as the total plasma tocopherol ratio 

with intake. In correlation to its vitamin E sparing 

action, sesame intake is also associated with the 

inhibition of lipid peroxidation, a characteristic 
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declines do not seem remarkable, the authors note that, 

as implicated by epidemiological studies, even a slight 

decrease in BP reduces the rate of cardiovascular 

diseases. The INTERSALT study, for example,49 

reported a 2-3 mmHg decrease in systolic BP, which 

was correlated to a 4% lower risk of coronary death, 

and a 6% lower threat of stroke death in middle age.48  

In comparing sesame to coconut oil in patients with 

insulin resistance, diabetes, and dyslipidemia, Mitra A. 

reported a decline in both systolic and diastolic BP with 

the use of sesame as cooking oil (35 mL/day).  The 

systolic BP declined from 136±12 mmHg to 122±9 

mmHg following the first month of therapy, and to 

116±7 mmHg following the second month of therapy 

(p≤0.050).  The decrease in diastolic BP was from 

84±8 mmHg to 76±6 mmHg in the first month of 

therapy, and to 72±6 mmHg following the second 

month (p≤0.025) of therapy.  Fasting blood sugar was 

also significantly reduced with the use of the sesame, 

from an initial of 153±8 mg/dl to 144±7 mg/dl 

(p≤0.005).50   A separate study, also using 35g of 

sesame per day, reported a significant decrease in both 

systolic and diastolic blood pressure, decreasing from 

144.25 ± 10.50 to 124.88 ± 8.0 for systolic BP, and 

from 97.9 ± 7.80 to 83.80 ± 6.0 for diastolic BP.  In 

addition to the decrease in BP, a significant reduction 

in both body weight and body mass index was also 

observed.51  Withdrawal of sesame oil resulted in BP 

values returning to pretreatment levels, implicating 

sesame as a valid therapeutic agent in blood pressure 

reduction. 

 

Even factoring in a high salt diet, when combined with 

sesamin, a significant repression in the development of 

hypertension was demonstrated.52 The antihypertensive 

action of sesamin is thought to be three-fold; by virtue 

of its ability to increase nitric oxide, via its ability to 

induce endothelial nitric oxide synthase gene express-

ion, in a dose-dependant manner, and through its 

effectiveness in inhibiting endothelin-1 production.53  

Its antioxidant activities are also thought to contribute 

to its antihypertensive effect,48 as are its ability to 

improve damaged “endothelium-dependent vaso-

dilatory responses and vasorelaxation.” 48, 54, 55, 56, 57 

 

Blood Sugar Regulation 

 

The consumption of sesame has been correlated with a 

significant reduction in level of blood glucose (322.61 

+/- 9.49 mg/dL pretreatment to 222.02 +/- 8.27 mg/dL 

following supplementation), in conjunction with a 

reduced level of glycosylated hemoglobin (HbA1c).58  

Also illustrated was a significant reduction in the 

activity of the gluconeogenic enzymes glucose-6-

phosphatase and fructose-1,6-bisphosphatase, a reduc-

tion in lipid peroxidation and oxidative stress, as 

evidenced by a significantly reduced TBARS assay, 

and a reduction in the level of lipid peroxidation (lipid 

hydroperodides).58  These actions were correlated with 

an elevated levels of hemoglobin, vitamin E, GSH, and 

hexokinase activity,58 implicating its beneficial attrib-

utes as an antioxidant.  Hexokinases are spec-ulated to 

contribute to the protective effects of growth factors, 

specifically in the promotion of epithelial cell 

survival.59  Mitra A. also noted a “significant decline in 

fasting blood sugar” which was dependant upon sesame 

intake.60 

 

Bactericidal & Fungicidal Properties 

 

Sesame oil’s use for wound healing dates back 

thousands of years.  Because of its ability to penetrate 

the skin quickly and enter the bloodstream through the 

capillaries, it can rapidly neutralize oxygen radicals in 

the tissues beneath the skin.  It possesses natural anti-

bacterial properties, and is commonly used for erad-

ication of skin pathogens, including Staphylococcus 

and Streptococcus species, as well as for the 

eradication of common skin fungi, such as athlete’s 

foot.61  It has also been demonstrated to aide in the 

healing of mild scrapes, cuts, and abrasions. 

 

Immunomodulating Effects 

 

Although just beginning to be elucidated, an additional 

attribute of sesame is its benefit in modulating the 

immune system.  Sesame administration (4mg/kg/day) 

in an animal model of multiple sclerosis (modeled as a 

Th1 cell-mediated autoimmune disease) was demon-

strated to significantly delay the onset of experiment-

ally induced autoimmune encephalo-myelitis, via its 

action in decreasing the production of IFN-gamma (p = 

0.001), while simultaneously enhancing the production 

of IL-10.62  IL-10 functions as an anti-inflammatory 

cytokine. It functions to enhance B-cell survival, 

proliferation, and antibody production, and blocks NF-

kappa B activity.63 Correspondingly, sesame is 

expected to be beneficial for autoimmune conditions, 

by virtue of its modulating effect on the production of 

Th1 immune response. 

 

Although sesame is cultivated primarily for its edible 

seeds, it possesses biologically active lignans, which 

exhibit therapeutic properties. Its antioxidant properties 

are unique compared to other polyphenolic anti-

oxidants, and it has been suggested that there exists 
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some “unique biochemical activity in sesame lignans,”32 

which is correlated primarily to its characteristic 

structure.  Sesame’s use as a healing oil and in Ayurveda 

dates back many centuries, and as discussed previously, 

its health benefits are numerous. Due to the broad nature 

of its antioxidant properties, its use may offer benefit for 

a variety of conditions. As a nutritional food source, 

consumption affords a variety of health promoting 

benefits, making sesame an extremely beneficial adjunct 

to the daily diet, particularly in those with existing 

cardiovascular disease, hypertension or diabetes.  Due to 

the allergic potential inherent with sesame, cautionary 

dosing should be used initially. 
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By now you have seen it just about everywhere: the 

lowly peanut in the news, it’s impact on schools and 

businesses needing to create peanut-clean environ-

ments. Newer restaurants, catering to patrons with 

specialized menus that are gluten-free or casein-free, 

are opening all around the country. Is food allergy 

linked to other disorders like autism or obesity? Does 

egg allergy in pediatrics lead to asthma? What novel 

treatments are emerging and what’s going on with the 

debate in the medical community about the standard of 

care and best practices?  

 

The answers may surprise you, but one thing is certain: 

the incidence of food allergy, and many other immune 

disorders, is occurring earlier in life, with more severe 

consequence and with greater frequency than ever 

before.   

 

What’s behind this trend? Some experts propose the 

“hygiene theory” that the clean and sterile environment 

of modern life does not train our immune system at a 

young age to achieve the proper balance, leaving many 

susceptible to hyper-reactivity. Others say it’s the 

chemicals and toxins; maybe vaccines or just that 

global warming is bringing longer and more severe 

allergy seasons. Perhaps it’s the more widespread use 

of genetically modified foods.  No one knows for sure. 

 

But the facts that are emerging show that as many as 25

-30% of households consider at least one family 

member to have a food allergy or sensitivity. Food 

allergy is a complicated and often misunderstood 

disease. Adverse reactions to foods can be broadly 

classified into two categories. The categories include 

immunological response and non-immunological res-

ponse. Overall, foods can have a positive or negative 

impact on your overall health and well being.  

 

“Food allergy” is defined as an abnormal response to a 

food triggered by your body’s immune system. The 

immunological response is mediated by the antibody 

IgE. (Type I) The response is immediate and involves 

mast cells that release histamine and other 

inflammatory chemicals resulting in symptoms from 

mild to life threatening. Blocking the effects of this 

mediator with specific antihistamines is useful in 

emergency management of allergic symptoms. Food 

allergy accounts for a small fraction of overall food 

reactions. The actual prevalence of food allergies is 

estimated to be approximately 6% in infants and 

children and 3.7% in adults.1 There are eight foods that 

appear to be responsible for 90% of all food allergic 

reactions. Milk, eggs, peanuts, wheat, soy, and tree nuts 

are the foods most often implicated in food allergic 

children. In adults, peanuts, tree nuts (walnuts and 

pecans), fish and shellfish are the most common 

culprits. Food allergens are typically water-soluble 

glycoproteins resistant to heating and proteolysis.  

These characteristics facilitate the absorption of these 

allergens across mucosal surfaces. 

 

“Food sensitivity” is a delayed immunological response 

and can occur up to 72 hours after ingestion. Food 

sensitivity is commonly associated with the antibody 

IgG.  Symptoms of delayed food sensitivity are diverse 

and may affect any system in the body such as 

gastrointestinal, respiratory, neurological and musculo-

skeletal. Delayed food sensitivities seem to be more 

common than the more easily recognized IgE-mediated 

reactions. Conditions associated with food sensitivity 

may include but are not limited to ADD/ADHD, 

autism, fatigue, eczema, asthma, and acne, migraine 

headaches, obesity, arthritis, IBS and depression. When 

the immune system starts tagging foods the way it does 

with bacteria and viruses it can cause constant 

inflammation. Therefore it is important to recognize the 

difference between food allergy and food sensitivity.   

 

Each individuals’ immune system has its’ own thre-

shold or tipping point. This is the moment when the 

immune system recognizes a harmless substance such 

as food as an allergen and is worthy of an immune 

response.   

 

Normally, the process of digestion involves digestive 

juices breaking down food proteins into amino acids.  

These amino acids will be taken up into circulation and 

sent throughout the body. They are reassembled into 

other beneficial proteins. If however these proteins are 

not properly digested, they can permeate through the 

intestinal wall and leak into the bloodstream. When this 

(Continued on next page) 
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Allergen Potential Cross-Reactive Foods 

Ragweed Bananas, melons (watermelon, cantaloupe, honeydew) zucchini, cucumbers, dandelions, chamomile 

tea 

Birch Apples, pears, peaches, apricots, cherries, plums, nectarines, prunes, kiwis, carrots, celery, potatoes, 

peppers, fennel, parsley, coriander, parsnips, hazelnuts, almonds, walnuts 

Grass Peaches, celery, melons, tomatoes, oranges 

Mugwort Celery, apples, kiwis, peanuts, fennel, carrots, parsley, coriander, sunflower, peppers 

Alder Celery, pears, apples, almonds, cherries, hazelnuts, peaches, parsley 

Latex Bananas, avocados, kiwis, chestnuts, papayas 

Table 1 

occurs an immune response occurs.  Often the response 

results in the production of allergen specific IgG and 

the development of immune complexes, similar to 

Arthus reaction/serum sickness model or a Coombs-

Gell Type III reaction. 

 

The question remains how much bio-burden of IgG 

antibody assault can one tolerate? There has to be a 

limit of tolerance and once this threshold exceeds a 

patient’s tolerance, ill effects are seen in individuals.  It 

is important to understand that each individual has 

different immunological responses that depend on the 

individual’s genetic make-up. There are no fixed 

criteria that define the limits of these antibodies.  

Demographic variations exist including age, gender, 

geographical location, culture and life-style. Food 

sensitivity can be dose related yet there is no antigen 

quantity required to trigger the immunological 

response.  Even micro or nano quantities are sufficient 

to express its immunological effect in terms of 

response. Therefore it is important that both IgE and 

IgG levels be used as guidelines in assessing the ill 

effects of food allergy and sensitivity.   

 

A complete clinical and food history is recommended 

to identify the most appropriate test for each patient.  

For example, in pediatric populations, significantly 

elevated levels of antibodies to various food groups are 

often observed. This can be indicative of future risk 

factors for the future development of food allergy in 

these children. It is important to note that only IgG 

antibodies can cross the placenta from mother to child.  

Breast-feeding is also a carrier of IgG antibodies from 

mother to child. These children with elevated IgG 

antibodies should be tested for inhalant IgE allergy.   

Different methods of allergy testing are available yet 

laboratory testing is the safest and most effective.  

Serum levels of IgE and IgG are the gold standard to 

assessing food allergy and sensitivity.     

 

Yet, it is important to be aware of certain plant proteins 

that cross-react with different pollens. This phenome-

non is known as concomitancy. Conserved homologous 

proteins shared by pollens and foods likely account for 

this cross-reactivity.  During allergy season high levels 

of IgG plant protein antibodies are observed in food 

sensitive individuals. Food allergic and sensitive 

individuals may experience an increase in symptoms.  

For example, individuals with ragweed allergy may 

experience oropharyngeal symptoms following the 

ingestion of melons or bananas.  Recommendations for 

IgE inhalant allergy testing is advised for these types of 

individuals.  In some cases this can be attributed to 

some of the super protein families. The immune system 

cannot differentiate between the various members of 

this particular family causing cross reactivity. For 

example, increased levels of IgG antibodies to 

vegetables and beans (including coffee beans) are 

sometimes associated with Lipid transfer proteins 

(LTP), lectins (polysaccharides), and/or profilins (actin 

binding proteins).  If the patient does not have a history 

of eating the vegetable or bean and if they show 

increased levels of IgG antibodies to these foods, this 

can be a positive reflection of LTP, lectin or profiling 

protein sensitivity. This response is commonly seen in 

pediatric populations and has been coined the term 

“allergic march.”  This suggests a future predisposition 

to food allergy or food sensitivity.  

 

An advantage of measuring both IgE and IgG food 

allergen levels is that the test can be performed from a 

single blood sample. Utilizing laboratory testing to 
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identify food allergy and food sensitivity is beneficial.  

There is a phenomenon on the increase over the past 

ten years called “pseudo food allergy.”  The condition 

is characterized by self-diagnosis of food allergy and 

intolerance in the absence of medical expertise.    

 

Table 2 

Advantages in-vitro testing 

 
 

Once the problematic allergens have been identified a 

treatment plan can be developed.  Dietary manipulation 

by elimination of reactive foods or simple rotation diets 

is most beneficial. This can lead to a resolution of 

symptoms and help avoid nutritional deficiencies. 

Consult with an experienced dietician who understands 

food allergies so they can help your patients to make 

the proper choices for menus and recipes. 

 

Other treatment strategies include sublingual 

immunotherapy also known as SLIT. Specialized 

protocols3 are now available that base dosing on the 

patient’s degree of sensitivity.  SLIT treatment provides 

for the gradual de-sensitization to the offending food, 

so that these foods can be gradually reintroduced 

around 3-6 months.  Specific IgE and IgG levels are 

monitored during treatment to safely adjust the strength 

of treatment and to monitor progress. In the short term, 

the goal of food SLIT is to relieve the symptoms 

associated with food allergy such as chronic urticaria, 

or frequent ear infections.  Over the longer term, up to 

2-3 years, the goal is to develop long-term tolerance so 

that small amounts of the offending food can be 

tolerated and symptoms do not re-occur.  SLIT offers a 

treatment option that is efficacious, safe, convenient 

and cost effective and offers the potential to modify the 

disease to prevent onset of more serious symptoms. 

 

Technologies are improving so clinical laboratories’ 

results are now more reliable and reproducible than in 

the past, but all labs are not created equal.  Clinicians 

should know the limitations of their test and not over-

interpret test results. Patient results should always be 

interpreted carefully with respect to patient history and 

physical exam. 

 

There are several important studies underway that will 

Patient safety 

Cost effective 

Many allergens tested 

Not affected by medications 

No irritating skin reactions 

Sets safe starting dose for immunotherapy 

help doctors understand more about the mechanisms of 

food allergy and benefits of treatment with the hope to 

improve patient outcomes. Stay tuned, since this is an 

area of medicine that is changing rapidly, to the 

potential benefit of millions of patients affected by food 

allergy diseases. 
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Some natural health products contain glandular 

ingredients and many doctors have used glandulars for 

years with great success. Glandular organs, such as 

heart, aorta, and liver, have been a food source in the 

human diet for centuries. The consumption of 

glandulars is believed to provide nutritional support to 

the corresponding gland in the human body. Gland-

ulars contain nutritional peptides, enzymes, and 

substances believed to be hormone precursors.    

 

However, it is unclear precisely how these substances 

may affect energy levels, health, and/or mental 

function.  Glandular therapy has alternative names such 

as: organotherapy, cell therapy where extracts are 

injected; and live cell therapy which normally uses 

extracts orally or intravenously. 

  

Unlike plants, fauna have most of the same biological 

materials (like enzymes and other peptides) that 

humans do.1   

 

Adrenal glandular support is often used by people who 

are under stress, fatigued, having difficulty getting up 

in the morning, who have adrenal stress headaches, or 

have an abnormal craving for salts.2  Adrenal tissue is 

normally taken with meals. The adrenal glands produce 

hormones such as aldosterone, cortisol, DHEA, 

dopamine, corticosteroids, epinephrine, and nor-

epinephrine. 

 

Brain glandulars contain “specific brain cell activate-

ors”3  and have been advised for slowness of thought, 

loss of memory, uncontrolled mental activity, 

nightmares, mental retardation, and epilepsy.4,5 A 

double-blind study involving bovine-brain derived 

phosphatidylserine found it was able to improve both 

behavior and cognition in elderly people with cognitive 

decline.6  “...phosphatidylserine enhances the ability of 

enzymes in membranes of nerve cells to relay messages 

in and out of the cells.  Research suggests that the 

glandular source phosphatidylserine is more effective 

than soy isolate sources.27   

 

Cardiovascular glandulars are normally made from 

bovine heart.  This tissue is sometimes used by people 

with low blood pressure, overwhelming fatigue, people 

who need strength, people who feel cold, and athletes 

interested in improved performance.  It is normally best 

not to take heart tissue late in the day (at breakfast and 

lunchtime is best for most people), as any heart 

glandular support product can affect sleep if taken late 

in the day8. Heart tissue, if appropriate, tends to show 

its benefits rather quickly (within a week or two for 

most people), though this varies. Heart tissue has 

historically also been used as an aid in glucose uptake 

and the manufacture of ATPs.5 

 

Eye glandular tissue, if available, is often taken for eye 

and vision issues, including macular degeneration. 

 

The hypothalamus is the body’s master endocrine gland 

and many find bovine hypothalamus can help some 

who have a variety of health concerns. Clinically, it 

often seems to help those who are anxious or nervous.  

The hypothalamus controls the pituitary which 

produces a lot of hormones and controls several other 

endocrine glands. 

 

Liver is probably the most widely used glandular 

supplements.  The liver is the chemical factory of the 

body and feeding the liver can help when other 

approaches have not been effective. Historically, 

bovine liver has also been used for some enlarged 

livers, forms of anemia, and for support when chronic 

degenerative diseases are encountered5.  Clinically, it 

seems helpful for many who have raised liver enzymes, 

especially if given with detoxifying herbs like 

silymarin, red beet, and garlic.  

 

Bovine lung tissue has historically been used by those 

with respiratory disorders (such as bronchitis, asthma, 

chronic coughs, chest colds), convalescent stages (of 

pneumonia, colds, flu), and pulmonary involvements 

(including accidents, industrial fumes, dust inhalation, 

and even adrenal insufficiency).9 

 

Some women take bovine mammary tissue.  The 

breasts are involved in lactation, sexual attraction, and 

sexual response. Bovine mammary tissue has been 

sometimes advised for disorders related to female 

breasts such as nipple pain, lymph node enlargement, 

breast underdevelopment, mastitis, menstrual pain, 

nipple inflammation, congestion, and lactation diff-

iculties.10  It may be of interest to note that the National 

Cancer Institute has studied bovine mammary tissue to 

find out what may be in it that helps prevent cows from 

getting breast cancer. 

GLANDULARS IN 

SUPPLEMENTS 
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The ovaries are involved in female reproduction.  

Bovine ovarian tissue is sometimes advised to help 

some woman sleep at night, reduce the production of 

acne, improve mood, sometimes aid in menopausal 

issues, and for some women, increase fertility.11  As it 

has effects that differ from thyroid support, it is often 

advised to take ovarian tissue before bed. Ovaries 

produces hormones such as estrogen and estradiol. 

 

Bovine orchic tissue (testicles) is sometimes taken by 

males for reproductive health and libido. The testicles 

produce hormones such as testosterone and DHT. 

 

The pancreas is instrumental in the regulation of blood 

sugar and is one of the most important organs related to 

a healthy digestive system. The pancreas produces 

trypsin and is operational in intermediate protein 

metabolism.5  Bovine pancreas is often used to assist in 

the digestion of grains and other foods.  The pancreas 

also produces hormones such as insulin and glucagon. 

 

Bovine prostate tissue sometimes is advised for erectile 

dysfunction and swollen prostates.  For some it also 

seems to improve libido, especially when combined 

with herbs like Korean red ginseng and maca. 

 

Cytotrophic bovine extracts of spleen have historically 

been taken by people with allergic reactions (hives, 

canker sores, cold blisters), lymph node swelling, blood 

concerns (anemia, lymphocytosis), demineralization 

accompanied by hyperirritability, as well as those with 

lowered resistance to infections and boils.12  Some have 

suggested that bovine spleen “may aid in the 

elimination of allergic breakouts.”5 

 

Bovine thymus tissue is often used for immune system 

support. It is sometimes taken by people with staph, 

strep, and other bacterial concerns.  Because it has few 

ingredients, it is useful to consider for those with other 

allergies, young children, and even pregnant women 

when they need immune system support. Bovine 

thymus has also been historically recommended when 

hyperglandular conditions, like hyperthyroid, hyper-

adrenal, etc., are encountered.13 Oral supplementation 

with bovine thymus has been shown to be capable of 

enhancing T-lymphocyte activity, probably due to a 

thymosin-like activity.14 

 

Bovine thyroid tissue (note: bovine thyroid glands are 

thyroxine-free, thus do not result in a shutting down of 

the thyroid gland when taken). Thyroid tissue is used 

by people with symptoms associated with low thyroid 

such as afternoon tiredness, poor circulation, poor 

temperature tolerance, headaches, low metabolism, 

diminished female libido, weight concerns, and 

sometimes dry skin.15  It is normally best not to take 

thyroid tissue late in the day (at breakfast and 

lunchtime is best for most people), as any thyroid 

support product can affect sleep if taken late in the day.  

Some people will find that their appetite will 

temporarily increase when taking it, but not only does 

this tend to normalize, it normalizes to the point that 

most people will find that they crave junk food, 

caffeine, and similar items less, but water, fruits, and 

even vegetables more.  Bovine thyroid sometimes helps 

people who are trying to quit smoking. The thyroid 

produces hormones like T-1, T-2, T-3, T-4 (thyroxin), 

calcitonin. 

 

Bovine uterus tissue can help some women with 

childbirth and post-partum issues.  It is also sometimes 

helpful for mood issues for some women. 

 

General Information on Glandulars 

 

Some of the best natural health products contain 

glandular ingredients and many doctors have used 

glandulars for years with great success.  Glandular 

organs, such as heart, aorta, and liver, have been a food 

source in the human diet for centuries. The consump-

tion of glandulars is believed to provide nutritional 

support to the corresponding gland in the human body.  

Glandular therapy has alternative names such as: 

organotherapy, cell therapy where extracts are injected; 

and live cell therapy which normally uses extracts 

orally or intravenously.   

 

Glandulars contain nutritional peptides, enzymes, and 

substances believed to be hormone precursors.   

Although some believe that oral consumption of dried 

glandulars is no different than consuming any other 

protein-containing food, this belief appears to be based 

on the fact that the stomach breaks down proteins into 

their constituent amino acids and that there is no 

benefit from consuming foods containing specific 

peptides. However, this belief ignores the fact that 

some ingested protein is not broken down into its 

constituent amino acids. 

  

Evidence suggests that with oral consumption of 

glandular extracts, a small percentage (5-10%) of their 

peptides are not broken down into their constituent 

amino acids but are available for intact absorption in 

the small intestine.16-19 A small amount of these 

absorbed peptides then circulate and some of them 

appear to assist the human body (especially for ill 
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persons) in performing various anabolic and catabolic 

processes.15-19  Howell and others have reported that the 

amount of enzymes that pass through the stomach is 

even higher (nearly 50%20).  Howell has also reported 

that individuals with significant health problems have 

been found to have lower levels of enzymes than 

healthy individuals and that oral enzyme 

supplementation has been helpful for many such 

people.20 Although this position is not universally 

accepted,21 a study in the Journal of Surgery showed 

that oral pancreatic supplementation resulted in 

improved enzyme and growth levels for children who 

had a pancreaticoduodenectomy.22  Recent research has 

suggested that bovine glandulars may be helpful for 

thyroid support,23 myoclonic seizures,24 and even 

CHARGE syndrome.25 

  

Some glandular extracts also contain small, safe 

amounts of hormones that may contribute to their 

possible effectiveness.  The thymus gland contains 

thymic hormones which Schulof found may enhance 

immune response for people with HIV12.  It should be 

noted that many substances contained within animal 

tissues are similar or identical to their human 

counterparts,1,26-28 including certain enzymes26 and 

even T cell gene regions.27 One advantage of 

glandulars over herbs is that raw ovine (sheep) and 

bovine (cow) glandulars often contain enzymes that are 

identical to those in the human body, while herbs rarely 

do.   

  

Some research indicates that protein contained within 

cow's milk appears to slow the growth of certain human 

toxic cells;25 also cows do not appear to be that 

susceptible to getting breast cancer.30  Thus it may be 

reasonable to conclude that other substances contained 

within or derived from bovine/ovine sources may be 

helpful for other human diseases. 

  

Harrower, a pioneering researcher of oral glandulars, 

believed glandulars were effective because endocrine 

glands experienced something he referred to as 

"hormone hunger."30  Harrower wrote: 

  

"The practical application of this idea concerns the 

administration of combinations of glands in presumed 

pluriglandular disturbances. If, for instance, in the 

conditions mentioned above there is a noticeable 

deficiency in several of the glands of internal secretion,  

the thyroid, ovaries and pituitary gland for instance, 

there may be varying degrees of hormone hunger on 

the part of the organs involved, and this will influence 

very definitely the amount of hormones that                  

may be missing or needed by the glands to be 

stimulated." 

  

It should be noted that when Harrower used the term 

"hormone" this probably should be interpreted to also 

include nutrients, both known and unknown, including 

enzymes, peptides, and hormone precursors.  Harrower 

referred to vitamins (then newly discovered) as "plant 

hormones" and he called hormones the "active 

principles obtained from certain glands."30 

 

“There is a lot of controversy about the activity of 

glandulars given orally. It appears the effectiveness of 

glandulars comes in a multi-facteted way.  These facets 

may be grouped into three basic categories: A) 

Hormonal; B) Enzymatic; C) Nutritive. Any gland 

given for therapeutic use should contain the whole 

nondenatured gland. The hormones are at the same 

strength as those found in the natural organ, except that 

the water has been removed leaving only the dried 

concentrated tissue. These hormones fall into various 

categories and forms: 1) Steroids; 2) Peptides; 3) 

Catecholamines; 4) Amino Acids; 5) Prostaglandins; 6) 

Nucleotides.  Their hormonal factors can be broken 

down into two categories:  A) Lipid soluble hormones;  

B) Water soluble amino bases and acids. The problem 

with steroid or prostaglandin therapy is that the medical 

sciences have removed them from the naturally 

occurring matrix which has a fine balance of steroids 

and prostaglandins. There is a natural law which 

applies in the universe and even more so in 

biochemistry.  For every biochemical reaction or mech-

anism, there is an opposing ‘feedback’ mechanism.  For 

this reason the balance must be maintained and taking 

glandulars are both therapeutic and very safe since this 

balance is maintained. It is only when the hormones are 

isolated and given in large doses that side effects take 

place, such as ulcers in steroid therapy or liver 

destruction in synthetic testosterone therapy. The 

second class of hormones is more diverse, but just as 

effective and important. These are the polypeptides and 

phyiogenic amines such as neurotransmitters and 

catecholamines. The incredible thing about these 

peptides is that they become more active upon 

digestion. They are normally secreted in long chain 

proteins which are then broken down into endorphins 

which are then digested by specific proteases into the 

active hormones. Therefore, most of the protein is 

assimilated in peptide form not amino acid form.  What 

this means is that glandulars can actually be activated 

by digestion.”31   It should be noted that bovine thyroid 

does not itself contain substantial amounts of thyroxin 

which is why it is appropriate to feed the human 
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Non-Heat Drying vs. Desiccation 

 

Glandulars supplements can be made in several ways.  

The cheapest way is through desiccation, which 

essentially dries the glandular at high temperatures.  

The biggest problem with desiccation is that it destroys 

all the enzymes that are in the tissue.  Desiccation may 

also destroy other active substances contained within 

the gland.  Some companies use a salt-drying process, 

but this tends to result in glands with a high sodium 

content which can cause digestive complaints for 

adrenal-containing products. One of the most expensive 

ways to produce glandulars is through a non-heat, 

vacuum-drying process (which is how our glandulars 

are dried). This low temperature process helps preserve 

many of the naturally-present enzymes.  Natural health 

doctors generally prefer non-heat drying methods to 

desiccation even though that does increase the cost of 

the product.  Non-heat drying results in a glandular that 

is the closest to ‘whole food’.   

 

New Zealand and Argentine Glandulars 

 

New Zealand and Argentinean farmers tend to raise 

their cows and sheep naturally.  The animals almost 

exclusively consume unfertilized natural grasses as are 

found in the pastures of those lands. Neither New 

Zealand nor Argentina has ever had a case of BSE 

(bovine spongiform encephalopathy) nor scrapie, a 

similar disease found in sheep.35-38  The same cannot be 

said of American-source glandulars. Some scientists 

consider that the brain of a cow from New Zealand is 

the world standard to show a bovine brain that does 

NOT have “mad cow disease.”   

 

Ovine, Bovine, and Goat 

 

Many of the pioneering glandular researchers39  prefer 

ruminant source (bovine {cow}, goat, or ovine 

{sheep}) glandulars to glandulars from other animals 

for many reasons:  

1) Doctors using them have a history of receiving 

positive results from people with a wide variety of 

disorders.  

2) Bovine/ovine tissues are the most commercially 

available. 

3) Ruminant glandulars have a long history of being 

safe to consume.  

4) Ruminant tissues are considered to be dietary 

supplements under the Dietary Supplement Health 

and Education Act of 1994 (DSHEA) and as such 

are not considered to be food additives.  

5) Earlier research has demonstrated that heterologous 

thyroid gland. Many raw glandular preparations contain 

substances that can facilitate the conversion of various 

susbtrates into hormones. 

 

Cooking destroys enzymes.20 The primary difference 

between raw and desiccated glandulars is the enzyme 

content.31 “1) Processing is very important in 

maintaining enzyme activity; 2) Digestion is required 

to activate enzymes and peptides. How are they 

absorbed? They are absorbed through standard 

biological processes. Up to a third of your food is 

absorbed through the lymph system.  This is basically 

an open portal system which permeates through the 

entire digestive tract allowing large molecules such as 

fat micelles, enzymes, and other molecules to pass into 

the blood stream.  Other routes of absorption are active 

transport mechanisms such as chemotaxis. Another 

route is immune-absorption where the protein or 

molecule combines with another protein and is carried 

in piggy back. The third category for glandular therapy 

is as a food. They are rich in protein and minerals and 

B-complex.”31 It should be noted that when, for 

example, an adrenal enzyme reaches the toes basically 

nothing happens as the adrenal enzymes (as well as 

others) are specific to, in this case, the adrenal glands.  

Once reaching the adrenal glands, they help the adrenal 

glands through various anabolic and catabolic 

reactions. 

 

Animal glands have been consumed since the 

beginning of history,32 and even now scientific studies 

involving them are being published [e.g. 33].  

“Glandular products have been produced and used in 

the U.S. for over 60 years with absolutely no reports of 

microbial contamination or resultant illness.”33  They 

are consumed in many countries, including the U.S. as 

food;32,34 they may even contain substances to reverse 

diseases associated with Western diets.32  Regarding 

glandulars, it has been reported that, “overdosing is not 

a concern.  Even when excess amounts have been 

ingested, the body can easily deaminize them.”32  A 

search of the literature found one report (in a letter to 

the editor) of a single, temporary complaint; the 

glandular raised thyroid hormones levels which 

normalized when consumption was discontinued, from 

using a thyroid glandular product combined with 

lithium, but the daily consumption (45 tablets) was in 

excess of any reasonable consumption (daily quantity 

of thyroid hormones present: 0.5mg T4 and .09mg of 

T3).35 

 

No long-term, negative side effects from taking 

glandular supplements are known.34 

(Continued on next page) 
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into Your Practice.  He has written many papers on 

nutrition and the use of glandular.  Dr. Thiel also sees 

many people with health concerns at the Doctors’ 

Research clinic in Arroyo Grande, California. 

www.doctorsresearch.com 
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Clinically, ovine, goat, and bovine glandulars are also 

preferable to porcine (pork) glandulars as followers of 

many religious faiths (Islam, Judaism, Seventh Day 

Adventists, and various Churches of God) will not 

consume pork, but will consume meat extracts from 

sheep, goats, or cows.   

 

Why Aren’t They Used More? 

 

Since glandulars combined with herbs tend to work 

faster and sometimes better than herbs alone, why 

aren’t glandulars used more? 

 

One of the reasons is that, generally speaking, 

glandular ingredients cost more money than herbal 

ingredients (though they cost much less than Food 

vitamins or Food minerals). Many companies simply 

will not use them for that reason. Another reason is 

many people believe that plants are always the answer.  

And although for some problems they are, they are not 

always the best choice as plants almost never contain 

identical glandular enzymes to humans, while cows, 

goats, and sheep often do.   

 

Glandulars can help the health of many in ways herbs 

alone sometimes cannot. I regularly take glandular-

containing supplements and recommend them to people 

with a range of health concerns. 
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Introduction 
 

The word chelation originated from the word “chele” 

meaning “claw” in Greek and refers to the ability of a 

compound to bind to reactive ions in the body and 

remove them from circulation.1  Therefore, the concept 

is to detoxify the body by eliminating oxidative species 

and heavy metals through the administration of a 

chemical agent. These agents course through the 

vasculature binding to various toxic compounds that 

adhere to blood vessels and the surrounding tissue.  

Eradicating these toxic ions reduces the potential 

amount of damage and dysfunction that can be inflicted 

upon the endothelial tissue. Endothelial cell 

dysfunction is a major contributing factor for the 

development of atherosclerosis and its progression to 

cardiovascular disease (CVD).2  

 

Chelation therapy has been used as an alternative 

method to treat CVD, since 1955.3  A lengthy debate 

between healthcare professionals related to this type of 

therapy has been occurring for many years.  Initially, 

chelation therapy was performed in the medical field 

using ethylenediaminetetraacetic acid (EDTA) to 

detoxify lead poisoning victims. However, due to 

additional positive effects observed in these patients, 

many chelation therapists claim that EDTA is capable 

of removing calcium from atheromatous plaques in the 

circulatory system. These healthcare professionals 

argue that cardiac bypass surgery removes the local 

obstruction that exists within the coronary vessels, but 

neglects other areas of the circulatory system with the 

potential to develop atheromatous plaques.3 These 

atheromatous plaques have the ability to induce 

stenotic changes or detach from the site and become an 

embolus, which may block the vasculature producing 

areas of hypoxia and ischemia.  As opposed to treating 

the problem locally, chelation therapists state that they 

treat the body holistically.3       

  

Some clinicians that are opposed to the use of EDTA 

chelation therapy for the treatment of atherosclerosis 

and CVD argue that there is not sufficient clinically 

based evidence to substantiate these claims.  Many of 

these individuals have declared that this form of 

therapy is potentially dangerous. Although there is 

insufficient evidence describing the mechanism for 

calcium removal from atherosclerotic plaques, EDTA 

and other chelating agents may be a safe and effective 

form of treatment for the prevention of CVD.   

 

Another consideration is the potential of toxic metals to 

impair endothelial cell function contributing to 

atherosclerosis.  Human beings are exposed to a broad 

spectrum of heavy metal toxins that exist naturally in 

the environment and are synthesized inorganically on a 

daily basis. Chronic exposure can cause an accum-

ulation of these heavy metals in the tissues, which can 

damage the vasculature. We will evaluate several 

studies using EDTA chelation therapy for the treatment 

of an extensive array of degenerative diseases.  The 

benefits and potential adverse events associated with 

chelation therapy will be assessed and the potential 

damage due to an accumulation of heavy metal toxins 

in the cardiovascular system will be analyzed. 

 

Background 

 

The central theories surrounding chelation were first 

developed in 1893 by Alfred Werner, a Swiss Nobel 

laureate.3 Werner described the potential of metals to 

bind to organic molecules. However, chelating agents 

were not utilized until the 1920s. These agents were 

originally used as an industrial tool in the production of 

paint, rubber and petroleum.3  In Germany in the 1930s, 

EDTA was produced to remove calcium ions from hard 

water.3   

 

A medical use for chelators was not introduced until 

the World War II era. During this period, researchers 

were concerned with reducing the effects of chemical 

warfare. A group of English researchers discovered that 

British Anti-Lewisite3 could be used as a chelating 
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agent to reduce the hazardous effects of arsenic in 

poison gases.   

 

In the post-war era, the concept of using chelating 

agents for the removal of toxic elements was further 

explored. In the 1950s, a group of Michigan factory 

workers were stricken with lead poisoning.3 American 

scientists introduced EDTA chelation therapy in the 

medical field and successfully eradicated the lead toxin 

from the victims.3 After this event, the U.S. Navy 

began performing this therapy on sailors assigned to 

ships with lead based paints.3 Shortly after EDTA 

became the primary treatment strategy for children and 

adults with lead toxicity.3   

 

However, the health benefits were not limited to the 

removal of lead toxins from the body.  Patients also 

reported an improvement in hearing, vision, memory 

and smell.3  However, the most dramatic effects were 

observed in patients with cardiovascular pathologies.  

These patients were able to participate in light activity 

with little signs or symptoms of vascular claudication 

or chest discomfort.3   

 

These findings prompted Dr. Albert J. Boyle and Dr. 

Gordon B. Myers, who were professors at Wayne State 

University, to conduct research into the potential 

positive effects associated with EDTA chelation 

therapy for the alleviation of symptoms related to 

atherosclerosis and CVD. During this time, these 

doctors very successfully treated numerous cases of 

atherosclerosis and poor cardiac function.  However, 

most of the research is discredited due to a lack of 

scientific evidence. 

 

Research into the benefits of chelation therapy has 

continued and is still currently being conducted today.  

In addition to atherosclerosis, chelation therapy may be 

capable of treating a wide variety of vascular diseases 

including diabetes, Buerger’s disease, Raynouds 

disease, β-thalasemia and sickle cell anemia.  Several 

studies demonstrating the beneficial effects of chelation 

therapy for these conditions exist.  However, additional 

studies are necessary to establish the full effectiveness 

of chelation therapy. 

 

Discussion 

 

Human beings encounter a plethora of toxins that are 

generated from endogenous and exogenous sources.  

Endogenous toxins include the metabolized byproducts 

of neurotransmitters and hormones that are naturally 

produced in the body.  Exogenous sources of toxins are 

derived from the environment, the diet and metabolites 

produced by organisms within the gastrointestinal tract.  

Dietary sources account for the greatest proportion of 

toxins.  Environmental sources of toxins are associated 

with exposure to heavy metals, polycyclic hydrocarbon 

compounds and xenobiotics. The heavy metals that 

primarily have the potential to accumulate within the 

body are cadmium, lead, mercury, iron and copper. 

 

EDTA was first administered as a chelating agent for 

the treatment of lead toxicity and has been approved by 

the Food and Drug Administration for this purpose.  

However, due to the additional beneficial effects 

observed in lead poisoning victims, the ability of 

EDTA to be used as calcium chelators for the 

elimination of atheromatous plaques was proposed.  

This claim has been supported by insubstantial 

evidence consisting mainly of limited clinical trials and 

anecdotal testimonials. Recently many randomized 

control trials are being conducted to evaluate the 

efficacy of EDTA for the treatment of CVD. 

 

Several published studies were evaluated.  Many of the 

studies evaluated demonstrate some value for the 

treatment of CVD and associated conditions using 

EDTA. The first study analyzed was performed by 

Belloni et al using four groups of rats.  All groups 

except group 2 had the renal artery and vein occluded 

for 60 minutes.  Intravenous infusions of 40 mg/kg of 

body weight of EDTA were administered to groups 3 

and 4 for 30 minutes prior to ischemia.  In group 4, 

ischemia was followed by reperfusion for 60 minutes.  

The results of the experiment suggest that EDTA may 

be effective in the prevention of ischemic damage to 

the kidney.4 

 

The data shows that there is minimal damage to the 

kidney and the surrounding vasculature in rats treated 

with EDTA.  Serum creatinine and blood urea nitrogen 

levels of the ischemic groups are much higher than the 

groups treated with EDTA.4 In addition, the cross 

sectional areas extracted from the renal tissue of the 

ischemic and ischemic plus reperfusion untreated 

groups have a higher degree of damage when compared 

with the treatment group.4  It was also determined that 

the EDTA treated groups had a higher concentration of 

nitric oxide (NO) released into the vasculature.4   

 

The endothelium, which is the inner layer of the blood 

vessels, is responsible for the production and secretion 

of NO for the purpose of regulating vasomotor 

function.2  Other functions of the endothelium are the 

mediation of coagulation, platelet adhesion and 

THE ORIGINAL INTERNIST      Spring  2006 05 152 THE ORIGINAL INTERNIST   DECEMBER 2011 

(Continued on page 154) 





immune function, regulating blood volume and 

maintaining electrolyte balance.2 NO is a potent 

vasodilator. In conditions with renal ischemia, the 

release of NO occurs as a compensatory mechanism to 

allow for an increase in oxygenated blood flow to the 

obstructed area as a result of vasodilation.  The fact that 

the concentration of NO was greater in the EDTA 

treated groups suggests that EDTA promotes the 

release of NO by preventing and possibly regenerating 

endothelial cells in patients with renal ischemia or 

disease. 

 

Renal disease is a predisposing factor for the 

development of hypertension.5 Chronic hypertension 

increases peripheral resistance in the vasculature 

contrib-uting to damage and dysfunction of the 

endothelial lining.2 Impairment of the endothelium 

reduces the capacity of the arteries and arterioles to 

dilate in response to the release of NO,2 which further 

increases peripheral resistance.  NO levels are reduced 

in conditions with an increase in molecular adhesion, 

chemokine and cytokine release and the production of 

reactive oxygen molecules contributing to systemic 

inflammation, which can contribute to the development 

of atherosclerosis and CVD.2  Therefore, EDTA may 

be an effective prophylactic for CVD in patients with 

acute and chronic renal disease. 

 

Although Belloni et al found that the administration of 

EDTA prior to the induction of ischemic compression 

reduced the amount of renal damage, a study conducted 

in Canada by Brant et al evaluating the effectiveness of 

EDTA plus magnesium sulfate (MgSO4) on ischemic 

cardiac disease concluded that EDTA was ineffective.6  

The study was conducted on 78 patients with the mean 

age of 65. The patients were randomly selected to 

receive intravenous infusions of 40 mg/kg of body 

weight of EDTA or placebo for 3 hours twice a week 

for 15 weeks and a maintenance treatment once a 

month for 3 months.  The outcome of the treatment was 

evaluated with a cardiovascular stress test.   

 

The study showed that the therapy group had an 

average increase in walking time to vascular 

claudication of 63 seconds while the placebo group had 

an average time of 54 seconds.6  The average difference 

in time to aerobic threshold for the therapy group and 

the placebo group was 31 seconds and 16 seconds 

respectively.6  The category in which the therapy group 

was determined to be statistically significant and the 

placebo group failed to achieve significance was 

maximum oxygen consumption (VO2 max). The 

average increase in VO2 max for the chelation therapy 

group was 84 mL/min while the average increase for 

the placebo group was 40 mL/min.6 

 

Although the increase in time to ischemia and aerobic 

threshold were minimal, the therapy group 

demonstrated a greater degree of improvement. This 

suggests that patients treated with EDTA may be 

utilizing oxygen more efficiently than the placebo 

group, which can be attributed to the ability of EDTA 

to preserve or restore endothelial cell function allowing 

for the vascular to self regulate. This theory would 

support the significant increase in VO2 max illustrated 

in the treatment group.  An increase in VO2 max gives 

the patients a higher capacity for the transport and 

utilization of oxygen during physical activity con-

tributing to a higher degree of physical fitness. An 

elevated VO2 max reinforces the data obtained by 

Belloni et al suggesting that EDTA prevents endo-

thelial cell damage and stimulates the release of NO 

inducing vasodilation.  In addition, it may indicate that 

EDTA promotes pulmonary function. Thus, allowing 

for higher concentrations of oxygen to be conveyed in 

the blood.   

 

A study performed evaluating forced vital capacity 

(FVC) and forced expiration volume (FEV1) depicts 

comparable effects of EDTA on lung function.  In this 

experiment, 38 patients suffering from chronic 

pulmonary disorders were selected to participate. A 

Tiffenaire Computerized Spirometer was used to 

analyze FVC and FEV1 before and after therapy.  The 

treatment consisted of 30 intravenous infusions of 3 g 

of EDTA, which was administered over a 9 month 

period. The authors concluded that there was a 

significant increase in pulmonary function.7 

 

The baseline values of FVC and FEV1 for male patients 

were 3.50 L and 2.27 L respectively while the values 

for females were 2.47 L and 1.81 L respectively.7  

After treatment, the FVC and FEV1 levels for men were 

3.91 L and 2.96 L and for females were 2.93 L and 1.89 

L.7  The increase in FVC denotes enhanced pulmonary 

function, which can be attributed to the ability of 

EDTA to promote NO release and restore endothelial 

cell function. Within the pulmonary tissue a high 

concentration of endothelial cells produce and release 

NO, which induces vasodilation augmenting the 

oxygen exchanging capacity of the alveoli and 

ultimately improving pulmonary function.8  

 

FEV1 measures the maximum amount of air exhaled in 

1 second, which is a strong indicator of obstructive 

pathologies.8  Although there was a significant increase 
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in male patients, there was a minimal increase in 

female patients for FEV1 values.  The minimal increase 

in FEV1 in females may indicate that the disease 

afflicting the female group was more obstructive in 

nature.  Obstructive or inflammatory conditions can 

induce the production of higher concentrations of NO 

within the pulmonary tissue to compensate for the 

hypoxic effects of the pathologic state.8 EDTA 

promotes the release of NO by preserving the 

endothelium further increasing the concentration of NO 

within the pulmonary vasculature.  However, in order 

to reduce respiratory constriction and inflammation, 

bronchodilatory agents can be administered, but these 

agents do not alter NO levels.8 Considering this 

information it appears as if EDTA does not affect 

respiratory obstruction, yet despite this fact FEV1 levels 

still increased indicating that the promotion of the 

overall function of the lung may improve constrictive 

pathologic states.   

 

Another possible beneficial effect of EDTA is its 

ability to lower cholesterol.  McCann et al used EDTA 

plus MgSO4 to treat hypercholesterolemic rabbits.  For 

this study, twenty rabbits were divided into four 

groups.  All rabbits were fed a cholesterol rich diet.  

The first two groups received 300 mg of intravenous 

EDTA plus 500 mg of MgSO4 daily and were then 

sacrificed after 45 days.  Groups 3 and 4 did not receive 

any injections until after the initial 45 day period.  

After this period, groups 3 and 4 were fed a normal diet 

and group 3 received daily infusions of 300 mg of 

EDTA plus 500 mg of MgSO4 for 66 days while group 

4 received saline injections. Each group was then 

sacrificed. The aorta was removed just above the 

bifurcation leading into the iliac arteries and a cross 

sectional area was extracted for examination. The 

authors concluded that the EDTA treated rabbits had 

significantly lower cholesterol levels and a reduction in 

atheroma formation in phase I compared to the 

controls, but there was not a significant improvement in 

cholesterol levels in phase II.9   

 

At the beginning of phase I, the total cholesterol and 

triglyceride levels were 5.52 mmol/l and 1.76 mmol/l 

respectively for the control group and 4.99 mmol/l and 

2.18 mmol/l respectively for the treatment group.9  At 

the end of phase I, total cholesterol and triglyceride 

levels for the control group were 28.74 mmol/l and 

2.18 mmol/l respectively and 19.84 mmol/l and 1.38 

mmol/l respectively for the treatment group.9 The aortic 

cross sections for the control group revealed roughly 

16% occlusion while the level of obstruction in the 

treatment group was about 12%.9    

 

At the beginning of the second phase, the cholesterol 

and triglyceride levels were 28.56 mmol/l and 2.18 

mmol/l respectively for the control group and 26.590 

mmol/l and 2.21 mmol/l respectively for the treatment 

group.9  The levels at the end of phase II were 7.18 

mmol/l and 1.29 mmol/l respectively for the control 

group and 4.98 mmol/l and 1.25 mmol/l respectively 

for the treatment group.9  The percent of obstruction for 

the control group was 82.28% while the stenotic 

changes within the treatment group were 62.98%.9 

 

The significantly lower total cholesterol levels and 

minimal calcific atheroma formation at the end of 

phase I suggests that EDTA may be beneficial in the 

treatment and prevention of arterial damage for 

individuals on a high cholesterol diet. Another 

important consideration is the reduction in total 

triglyceride levels in the treatment group while the 

levels in the control group increased.  A possible 

mechanism to explain the lower cholesterol and 

triglyceride levels in the treatment group is the 

reduction in the severity of endothelial cell damage 

preventing free cholesterol esters and triglycerides from 

adhering to the vascular wall and accumulating in the 

circulation. Additionally, some of the circulating 

molecular products may have been bound by EDTA 

and excreted from the body.   

 

In phase II, total cholesterol and triglyceride levels 

dramatically decreased.  Although the treatment group 

had lower cholesterol and triglyceride levels, the 

reduction in each group was comparable, which can be 

attributed to converting the groups to a normal diet.  

The data from phase II indicates that, in addition to 

preserving the vascular endothelium, EDTA may assist 

directly in the removal of exogenous cholesterol from 

circulation.  However, EDTA does not appear to have 

any effect on the removal of cholesterol or triglycerides 

generated from an endogenous source or through the 

conversion of carbohydrates to lipids. Therefore, 

dietary modification may be a more important factor 

for the reduction in total cholesterol and triglyceride 

levels than EDTA chelation therapy.  This suggests that 

EDTA may not be beneficial for the reduction in 

cholesterol and triglyceride levels in normal healthy 

diets and lifestyles, but demonstrates a profound effect 

in high cholesterol diets.   

 

Another consideration is that the degree of occlusion of 

the arteries for the treatment group was significantly 

lower in both phases. The smaller percentage of 

stenotic changes within the arteries shows that EDTA 

has the ability to bind to and remove some of the 

(Continued on next page) 

THE ORIGINAL INTERNIST     DECEMBER 2011 155 



calcific deposits within the vasculature. Therefore, 

although the calcific atheroma was not completely 

eradicated, the degree of damage perpetuated by the 

high cholesterol diet was reduced suggesting that 

EDTA may be beneficial for the prevention of 

atherosclerosis.   

 

In the United States, 2/3 of the population is considered 

to be overweight or obese10 and a majority of these 

individuals have poor dietary habits.  Many patients are 

noncompliant in regards to dietary changes making it 

difficult to prevent degenerative vascular changes con-

tributing to CVD. Treating these individuals with 

chelation therapy may significantly lower their risk of 

developing CVD, CVA or CAD. 

 

A similar study evaluated the aortic calcification of 36 

rabbits on atherogenic diets.  Prior to treatment, 24 of 

the rabbits were placed on a 100 g cholesterol diet for 

23 weeks and then placed on a normal diet except for 

group D1, who remained on the high cholesterol diet 

throughout the experiment. After the dieting period, the 

rabbits were divided into groups A-F. The study groups 

were categorized as follows: A: control diet without an 

infusion, B: control diet with EDTA infusion, C: 

control diet with saline infusion, D1: cholesterol diet 

with EDTA infusion, D2: cholesterol/control diet with 

EDTA infusion, E: cholesterol/control diet with saline 

infusion and F: cholesterol/control diet without an 

infusion. The therapy consisted of 10 infusions of 50 

mg/kg of body weight of EDTA admin-istered 

intravenously for 20 days. The investigators concluded 

that EDTA significantly reduced calcific atheroma 

formations.11 

 

Upon examination of the aorta, the levels of 

calcification for control groups A, B and C were 291 

µEq/g, 198 µEq/g and 334 µEq/g respectively.11  The 

extent of calcification of the test subjects were 232 

µEq/g, 351 µEq/g, 635 µEq/g and 777 µEq/g for 

groups D1, D2, E and F respectively.11 The data 

supports the hypothesis generated in the previous study 

suggesting that EDTA is beneficial in the removal of 

atheromatous calcified plaques.  The results reveal that 

the control EDTA group had minimal amounts of aortic 

calcification when compared to the other control 

groups demonstrating the protective effects of EDTA.  

In fact, all of the chelation therapy groups had lower 

levels of calcification than the other groups except for 

group D2, which presented with a higher degree of 

plaque formation than the controls. However, the 

severity of calcification of this group was much lower 

when compared to experiment groups E and F.   

 

Along the same lines as the previous study group D1, 

which was the only group to maintain a high 

cholesterol diet throughout the experiment, displayed a 

more pronounced effect with smaller quantities of 

calcification than group D2, which was initially on a 

high cholesterol diet and converted to a normal diet.  

However, the difference between this study and the 

previous one is the length of time that the population 

maintained a high cholesterol diet.  Another important 

consideration is that group D1 exhibits a lower level of 

calcific atheroma formation than every group except 

for group B reinforcing the theory that to some degree 

EDTA assists in the preservation and revitalization of 

the endothelium and excretion of circulating exogenous 

cholesterol. 

 

Another study evaluated the cholesterol lowering 

effects of EDTA in 142 patients with an average age of 

61.4 and an equal split between the genders. The 

investigators administered 10 intravenous EDTA 

infusions while supplementing with a multivitamin-

trace mineral. The time period between baseline 

cholesterol evaluation and the second and third 

assessments ranged from 0-60 days.  The authors 

concluded that EDTA is an effective short term method 

of lowering cholesterol.12 

 

According to the data, the greatest reduction in total 

cholesterol levels during therapy occurred within the 

first month of treatment.  The patient population was 

divided into groups based on total cholesterol.  Each 

group increased by increments of 50 mg beginning with 

100 mg and ending with 400 mg.  The distribution of 

total cholesterol in the population at baseline was as 

follows: 100-149 mg: 1.4%, 150-199 mg: 20.5%, 200-

249 mg: 35.9%, 250-299 mg: 22.5%, 300-349 mg: 

14.8% and 350-399 mg: 4.8%.12  Upon evaluation of 

total cholesterol after treatment the values were 100-

149 mg: 7.8%, 150-199 mg: 39.4%, 200-249 mg: 31%, 

250-299 mg: 16.2%, 300-349 mg: 4.9% and 350-399 

mg: 0.7%.12 which demonstrates a profound reduction.  

However, the third assessment of total cholesterol 

levels showed a slight increase in cholesterol levels 

with values of 100-149 mg: 7.1%, 150-199 mg: 34.5%, 

200-249 mg: 37.3%, 250-299 mg: 16.2%, 300-349 mg: 

2.8%, 350-399 mg: 1.4% and 400-449 mg: 1.7%.12 

 

This study indicates that EDTA may predominantly 

lower cholesterol within the first month of treatment.  

However, after this time period, it is unlikely that a 

further reduction in total cholesterol will be observed.  

Yet it should be noted, that although a slight elevation 

in total cholesterol was observed the values did not 
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deviate significantly from those obtained in the second 

assessment. Therefore, EDTA may lower total 

cholesterol within the first month and then maintain 

cholesterol at similar levels. Since the subject pop-

ulation was taken from a private practice and not a 

hospital setting, it may be conceivable to assume that 

there were no dietary adjustments during the study, 

which would reinforce the theory from the previous 

study that EDTA may lower cholesterol in populations 

with poor dietary habits.  

 

A few limitations to this study exist.  One of the 

limitations is that the dosage of EDTA and the 

frequency at which it is administered was not 

explained. The second limitation is that there was no 

defined time period between the first, second and third 

assessments of total cholesterol.  Therefore, the third 

cholesterol assessment could very well have been 

obtained weeks after chelation therapy had terminated.  

 

In contrast to these studies, an experiment performed 

using rats containing a genetically mutated gene, which 

prevents the release of leptin, was conducted by the 

Dolphin et al.  Leptin is a hormone secreted by the 

adipose tissue that provides information pertaining to 

energy reserves for feeding cycles to the hypo-

thalamus.13  The study randomly allocated 16 rats to the 

control and EDTA treatment groups. EDTA was 

administered using an infusion apparatus of 40 mg/kg 

of body weight for 6 hours 5 days a week for 4 weeks. 

 

These data are consistent with the results obtained in 

phase II of the study suggesting that EDTA does not 

affect endogenous cholesterol production in normal 

diets. However, an assessment of the severity of 

atherosclerotic changes within each group was 

performed.  According to the severity index, the degree 

of damage due to raised lesions, the adherence of 

macrophages and endothelial cell dysfunction was 

lower in the EDTA treatment group.  The values for the 

treatment group were 1.25, 1.38 and 1.38 respectively 

compared to the control group with values of 1.57, 1.71 

and 1.71 respectively.14 Although the degree of damage 

according to the severity index is considered 

insignificant and cholesterol levels were higher in the 

treatment group, the data reinforces previously 

presented evidence that EDTA has the potential to 

minimize the damage to the vasculature and possible 

regeneration of the tissue impeding the progression of 

atherosclerosis. 

 

An evaluation to assess the toxicity of EDTA was 

performed using a CBC.  The values for the control and 

treatment groups for the RBC count and hemoglobin 

were 8.98 x 1012/L and 8.50 x 1012/L and 142 g/L and 

147 g/L respectively.14  In addition to the previously 

mentioned enhancement in hemodynamics, the treat-

ment group has a higher concentration of hemoglobin 

and a lower red blood cell count, which may suggest an 

increase in oxygen utilization and transport in the 

EDTA treatment group.  This may signify that a greater 

oxygen binding capacity requires less RBCs to provide 

oxygenated blood to the tissues. The similar results 

between the two groups lead the investigators to 

conclude that EDTA therapy is safe.14   

 

Another aspect of the CBC that was analyzed was 

insulin secretion during EDTA treatment.  According to 

the data, insulin levels for the control group were 225 

mU/L and 155 mU/L for the treatment group.14 This 

data suggests that EDTA may reduce insulin resistance 

in patients with metabolic syndrome. The ability of 

EDTA to preserve and possibly restore the endothelium 

allowing for proper transport of insulin via the GLUT 4 

receptor may account for this reduction.   

 

Studies have found that 25-40% of patients with 

hypertension are insulin resistant and a parallel has 

been established between non-insulin dependent 

diabetes mellitus and a two to three times greater 

prevalence of the development of hypertension.15 A 

variety of mechanisms exist to explain this trend. A 

combination of poor diet, weight gain and hereditary 

predisposition contribute to the development of insulin 

resistance.  Insulin resistance induces a higher serum 

level of insulin resulting in hyperglycemia, 

hypercholesterolemia and hyperlipedmia, which can 

lead to endothelial cell dysfunction resulting in 

activation of protein kinase C, the generation of 

superoxide species and the disruption of the production 

and secretion of NO.15  Impairment of the production 

and secretion of NO reduces the vasodilatory capacity 

of the vasculature resulting in an increase in peripheral 

resistance and an increased risk of hypertension.  

 

Protein kinase C is a chemical mediator activated in 

response to vascular stress to prevent the progression of 

atherosclerosis.16  Protein kinase C also possesses an 

antinatriuretic effect by stimulating the activity of the 

sodium-hydrogen antiporter in the renal and intestinal 

epithelial cells increasing sodium reabsorption.15  

Concurrently, insulin induces Na/K-ATPase activity 

promoting sodium resorption and potassium 

excretion.17 The combination of these events raises 

blood fluid volume resulting in an elevation in blood 

pressure.18  Studies have found an increase in sodium 

reabsorption as high as 40%.17 
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In addition, high levels of insulin stimulate the 

sympathetic nervous system and activate α1-adrenergic 

receptors,15 which can initiate a compensatory 

mechanism in response to hyperinsulinemia inducing 

an elevation in blood pressure.  Both of these events 

augment epinephrine and norepinephrine activity.  A 

dose dependent relationship has been found between 

insulin and norepinephrine secretion indicating that 

consumption of large amounts of carbohydrates 

promotes a higher degree of norepinephrine release.17  

The release of epinephrine and norepinephrine result in 

vasoconstriction of the vasculature increasing 

peripheral resistance.  Activation of these hormones for 

prolonged periods of time can result in hypertension.   

 

Another compensatory measure that occurs in response 

to endothelial cell damage is the stimulation of cellular 

growth and proliferation within the vasculature.  The 

mechanism responsible involves the phosphylation and 

activation of farnesyltransferase.19  Farnesyltransferase 

promotes mitogenic activity in response to numerous 

growth factors reducing the diameter of the vascular 

lumen contributing to the development of athero-

sclerosis.19  

 

The last aspect of the study evaluated was dry and ash 

weight and calcium and magnesium content in the 

femur of each specimen after treatment with EDTA.  

The data from Dolphin et al indicates that the dry 

weight of the bone in EDTA treated rats is comparable 

to the control group with 0.818 g and 0.872 g 

respectively.14 The other values measured were also 

comparable. The ash weight of the bones and the 

calcium and magnesium content for the treatment and 

the control groups were 0.480 g and 0.482 g, 173 mg 

and 174 mg and 2.98 mg and 3.02 mg respectively.14  

All of the values assessed correlating to bone density 

were insignificant. 

 

A common adverse effect associated with EDTA is 

hypocalcemia.14  EDTA is a chelating agent capable of 

binding and eliminating calcium within the plasma.  A 

major concern is that the removal of calcium ions from 

the circulation may require the recruitment of calcium 

stores from the bones potentially contributing to the 

development or exacerbation of osteopenia or osteo-

porosis.14 Since all of the parameters of the bone 

density that were measured are insignificant, it is 

unlikely that EDTA will interfere with osteoblastic 

activity or bone growth in adolescents, especially for 

short term treatment. Therefore, osteopenia and 

osteoporosis seem unlikely and should not deter 

physicians from using this form of therapy. 

Another possible adverse effect related to 

hypocalcemia is cardiac arrest.20  Calcium is necessary 

to maintain the function of the cardiac musculature.  

During contraction of the myocardium, calcium gated 

channels open allowing for an influx of calcium.21  

Increasing the intracellular calcium concentrations 

stimulates the release of calcium from the sarcoplasmic 

reticulum drastically elevating intracellular calcium 

levels.21 The significant increase in intracellular 

calcium initiates the binding of calcium to troponin C 

inducing contraction of the myocardium.21  Following 

contraction, calcium is reabsorbed by the sarcoplasmic 

reticulum allowing for relaxation of the myocardium.  

Low levels of calcium in the blood, which is a possible, 

but infrequent occurrence in EDTA chelation therapy, 

can disrupt myocardial contraction and relaxation 

leading to cardiac arrest. 

 

The only reported cases of cardiac arrest associated 

with EDTA available using professional research 

engines were found in 2005.20  The first two cases 

occurred in pediatric patients and the last case involved 

an adult.  The first case involved a child with severe 

lead toxicity, who received a combination of 

CaNa2EDTA and Na2EDTA. The investigators 

concluded that the child died due to complications of 

lead toxicity resulting in a deteriorated state and that 

EDTA chelation did not contribute to his death.20   

 

In the second case, the child was receiving Na2EDTA 

to treat autism.  Na2EDTA is strongly associated with 

an increased risk of the development of hypocalcemia 

and is contraindicated in the treatment of children.20  

The coroner determined that the cause of death was 

diffuse subendocardial necrosis leading to acute 

cerebral hypoxic ischemia from hypocalcemia due to 

chelation therapy.20  The last case involved a female 

patient receiving 1,500 mg of EDTA, which is 

considered to be a safe dosage, for several weeks.  The 

patient died from cardiac arrhythmia related to 

hypocalcemia and vacuolar cardiomyopathy.20 

 

Although chelation therapy is considered to be safe, 

there are instances when it can cause life threatening 

conditions.  Proper administration of chelation therapy 

should include careful monitoring of blood calcium 

levels during the treatment period.  Hepatic and renal 

toxicity are rare, but may occur.  It may be beneficial to 

periodically evaluate hepatic and renal function during 

therapy and titrate the solution appropriately for 

creatinine clearance. As long as the therapy is 

performed appropriately, complications and adverse 

effects should be at a minimum. 
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A study illustrating the safety of EDTA was performed 

by Blaha et al.  This study compared the adverse effects 

associated with EDTA chelation therapy with coronary 

artery bypass surgery (CABG), percutaneous translum-

inal coronary angioplasty (PTCA) and conventional 

therapy.  The investigators performed a retrospective 

meta-analysis selecting 880 patients with previous 

vascular diseases that received one of the above 

therapies and divided them into four groups.  The group 

of patients selected to receive EDTA either received an 

infusion of 50 mg/kg of body weight with a maximum 

of 3 g in a 500 cm3 solution or a maximum of 1.5 g in a 

250 cm3 solution. Both infusions were adjusted 

accordingly for creatinine clearance. The primary out-

comes measured were myocardial infarction (MI) and 

death in the three year follow up period. The secondary 

outcomes measured within the same allotted period 

were an exacerbation of symptoms and the indication 

for a second PTCA or CABG. The investigators 

concluded that EDTA reduced the risk of subsequent 

cardiovascular events.22 

 

MI was one of the primary outcomes measured in this 

study.  During the treatment and follow up period, none 

of the patients receiving chelation therapy experienced 

a MI while 7.3% of the PTCA group, 7.8% of the 

CABG group and 3.6% of the conventional treatment 

groups did.22  A similar trend was observed concerning 

the number of deaths in the groups treated by each 

therapy. There were no mortalities in the EDTA 

treatment group.  The PTCA group, CABG group and 

conventional therapy groups had an incidence of death 

of 3.2%, 4.0% and 1.3% respectively.22  Due to the fact 

that the occurrence of a MI and death were nonexistent 

in the EDTA treatment population, it is appropriate to 

postulate that EDTA is an effective prophylactic for 

cardiovascular remissions and the maintenance of 

cardiovascular health. 

 

One of the secondary outcomes measured was the 

number of patients experiencing symptoms at the end 

of the three year period.  At the beginning of the study, 

84.1% of patients undergoing chelation therapy 

reported dizziness, shortness of breath, chest pain, 

memory loss, cold extremities and vascular claud-

ication.22  In the three year follow up period, 27.7% of 

patients experienced symptoms.22  This signifies that 

1/3 of the patient population was asymptomatic after 

treatment, which further demonstrates the endothelial 

revitalizing capacity of EDTA.  However, out of 35 

patients with a previous history of CVD that were 

asymptomatic at the beginning of the treatment, 

symptoms manifested in 3 patients within the same 

follow up period, which represents 8.5% of the 

asymptomatic population.22 Although 3 patients 

became symptomatic, this is a minority of the patient 

population indicating that EDTA may effectively 

prevent an exacerbation of cardiovascular symptoms. 

 

Another secondary outcome measured was the 

requirement for a subsequent PTCA. In the EDTA 

group, 0.9% of patients required a second operation 

within the three year follow up period whereas 22.3% 

of the PTCA group, 5.5% of the CABG group and 

15.5% of the conventional therapy group necessitated 

another procedure.22  The number of patients in the 

therapy group is almost negligible indicating that 

EDTA provides a significant benefit compared to the 

other forms of therapy. 

 

The last secondary outcome measure was the number 

of patients that were obligated to receive a successive 

CABG.  The incidence of patients requiring a CABG in 

the chelation group was 2.7% compared to the PTCA 

group, CABG group and conservative therapy group, 

which were 11.8%, 1.2% and 4.4% respectively.22  The 

EDTA group was lower than both the PTCA and 

conservative therapy groups, but had a slightly higher 

incidence than the CABG group.  However, it should 

be noted that this is the only outcome measure in which 

CABG proved to be more effective and it only 

accomplished this by a small margin.  Considering that 

CABG had a higher prevalence of MI and death than 

EDTA.  EDTA may be an equally appropriate option.  

Therefore, according to the results obtained in this 

investigation, EDTA appears to be safe and effective.   

   

A study by Anderson et al devised a Program to Assess 

Alternative Treatment Strategies to Achieve Cardiac 

Health (PATCH) Substudy with 53 patients suffering 

from CAD.  The average age of the patient was 68 

years old.  The patients were assigned to the EDTA or 

placebo treatment groups.  Both groups received 750 

mg of magnesium sulfate, 5 g of ascorbic acid and 5 g 

sodium bicarbonate as part of the infusion as well as a 

multivitamin.  Treatment commenced twice a week for 

15 weeks and once a month for 3 months.  Flow 

mediated diameter (FMD) and nitroglycerine (NTG) 

mediated diameter were assessed at baseline and 6 

months.  At the end of the study, the authors concluded 

that EDTA did not significantly improve CAD.23 

 

Although there was not a significant difference 

between the two groups, the vascular function of the 

EDTA chelation group did improve during the 

treatment period whereas the placebo group regressed.  
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The diameter of the treatment and placebo group at 

baseline was 4.0 mm and 4.1 mm respectively.23  The 

same baseline diameters were recorded after 6 months.  

However, an improvement was evident in the NTG and 

FMD.  The NTG medicated dilation at the beginning 

and the end of the study for the treatment group was 

13.5% and 15.3% respectively while the placebo group 

was 12.8% and 12.4% respectively.23  The values for 

FMD at the beginning and the end of the study for the 

treatment group were 6.7% and 7.3% respectively 

while the placebo group was 7.6% and 7.3% 

respectively.23   

 

Although the figures above are insignificant, the values 

suggest that EDTA had a minor degree of improvement 

compared to the placebo group, which demonstrated a 

reduction in vasodilatory potential.  The improvement 

in the treatment group is possibly due to the preser-

vation and restoration of endothelial cells allowing for 

NO to be released enhancing vasodilation as Belloni et 

al proposed.   

 

Another important consideration is that magnesium and 

ascorbic acid were administered in the infusion of each 

group.  Magnesium acts as a natural calcium channel 

blocker inducing vasodilation, enhancing plasma 

homocysteine metabolism and regulating glucose by 

reducing the sensitivity of the insulin GLUT4 receptors 

in the musculature.24 Ascorbic acid is a potent anti-

oxidant, assists in the conversion of cholesterol to bile 

acids and is a precursor for the formation of collagen 

and other connective tissues.24  All of these functions 

are cardioprotective in nature. Therefore, since these 

vitamins have the potential to reduce or prevent the 

progression of CAD, administering them as a placebo 

is contradictory.  Despite the fact that the placebo was 

active and contained cardioprotective vitamins, the 

therapy utilizing EDTA still showed improvement 

while the placebo group regressed.  It must be noted 

that the vasomotor dilatory function of the placebo 

group may have deteriorated more severely without the 

additional supplements. These data further supports the 

beneficial effects of EDTA.   

 

Another aspect of cardiovascular health that was 

neglected in this study was atheromatous plaque 

formation.  A major function of EDTA is the removal 

of calcifications occluding the arterial lumen.  

Disregarding the level of calcific obstruction within the 

vasculature prevents the investigators from properly 

assessing the severity of CAD within the patient 

population and the benefits that can be achieved using 

EDTA.   

In contrast to the PATCH study, a case series 

performed by Barber et al evaluated the effects of 

EDTA on stenotic changes within the internal carotid 

artery (ICA).  This case series utilized 30 patients with 

equal distribution between the genders.  The patients all 

had a past medical history of vascular occlusion of the 

ICA with a concurrent morbidity associated with a 

variety of disorders including intermittent claudication, 

CVA, CVD and CAD.  The ICA was assessed using an 

ultrasound with an advanced imaging unit at baseline 

and after the 10 month treatment period.  The patients 

received 30 intravenous EDTA infusions at a dosage of 

3g in conjunction with a multivitamin. The investi-

gators concluded that EDTA effectively reduced 

occlusion of the vasculature.25 

 

The patients in this study experienced a significant 

reduction in the severity of stenosis. The mean 

reduction in stenosis of the ICA bilaterally was 22.8% 

in males and 18.97% in females.25 However, the degree 

of stenotic changes differed between the right and left 

ICAs.  Men experienced a 31.60% reduction in stenosis 

in the right ICA compared to a 14.0% reduction in the 

left ICA while females experienced a 23.0% reduction 

in the left ICA compared to a 14.93% reduction in the 

right ICA.25 All of the patients responded to EDTA to a 

certain degree.  Although some of the patients had a 

more pronounced response to EDTA, almost every 

patient experience a minimum increase in diameter of 

10% in at least one of their ICAs suggesting that EDTA 

decreased the amount of or eliminated calcific athero-

matous obstructions reducing the extent of stenosis.  

The ability of EDTA to conserve and restore 

endothelial cell function through the release of NO may 

be another contributory factor to the increase in 

diameter of the vascular lumen. 

 

The studies that were examined provide evidence for 

the potential protective and restorative function of 

EDTA.  However, another factor that may improve 

cardiovascular health is the chelation of lead.  The 

accumulation of lead within the body tissues even at 

low levels has the potential to induce hypertension and 

endothelial cell dysfunction.26 Although the national 

prevalence of lead poisoning has decreased 

dramatically from an average of 78% of the population 

to 1.6% with the removal of lead from gasoline and 

paint,27 evidence suggests that low income com-

munities and minority populations are still frequently 

exposed to lead.28  Populations that are most at risk are 

laborers in smelt facilities or foundries, lead plating 

factories, auto mechanics, scrap metal recyclers, 

ceramics, individuals that work with stain glass 
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windows, construction, steel welding, casting bullets or 

fishing sinkers, glazed pottery or certain types of 

artistic paint, firing range instructors or cleaners and 

cable men.29  Other concerns related to lead exposure 

are from foreign folk remedies, foods, supplements, 

cosmetics, jewelry or toys.29 According to the 

American Association for Clinical Chemistry, blood 

lead levels should be under 10 mcg/dL in children and 

under 25 mcg/dL in adults.29 Lead intoxication 

primarily affects the renal, central nervous, cardio-

vascular and hematopoietic systems.5   

 

As previously mentioned, low levels of lead exposure 

can induce endothelial cell dysfunction and raise blood 

pressure.  One observational study by Chaikittiporn et 

al measured blood lead levels in 444 male bus drivers 

in Bangkok.  The subjects were categorized into three 

groups.  The first group was categorized as the low 

exposure group with blood lead levels less than 4.1 

mcg/dL. The second group had blood lead levels 

between 4.1-8.5 mcg/dL and the third group was 

considered the high exposure group with blood lead 

levels of 8.5 mcg/dL or more.  The majority of the 

population being studied was in the medium exposure 

group.  The mean lead exposure and blood pressure of 

the entire population was 6.3 mcg/dL and 130.9/81 

mmHg respectively.26   

 

The low and high lead exposure groups were 

compared. The blood pressure of the low and high 

exposure groups were 127.5/78.1 mmHg and 

136.3/84.9 mmHg respectively.26 The average age, 

body mass index, smoking history and working years 

were taken into prospective. After analysis of these 

factors, the authors concluded that low levels of lead 

exposure were an independent risk factor for CVD.26  

However, the contributions of poor diet, sedentary 

lifestyle, smoking, alcohol consumption and age cannot 

be discounted as risk factors for CVD.   

 

It should be noted that all of the individuals involved in 

this observational study had lead exposure levels well 

below the safety standards established within the 

United States for both children and adults.  However, 

the results show that a majority of the subjects with 

lead exposure experienced blood pressures that was 

elevated above normal levels. Even the low exposure 

group, which had less than 4.1 mcg/dL of lead in their 

blood, still had an average blood pressure above 

normal.  Therefore, prolonged exposure to low levels of 

lead appear to damage the vasculature and surrounding 

tissue increasing peripheral resistance and elevating 

blood pressure. 
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A study performed by Fiorim et al evaluated the effects 

of exposure to low levels of lead on blood pressure and 

endothelial cell function in rats.  The rats were injected 

with 4 mcg/100 g and an additional 0.5 mcg/100 g of 

body weight daily for seven days and then sacrificed.  

After seven days of lead exposure, the rats had blood 

lead levels of 9.98 mcg/dL and a systolic blood 

pressure of 137 mmHg compared to the systolic blood 

pressure of the control group, which was 121 mmHg.30  

The investigators also found an increase in NO 

bioavailability and a higher level of angiotensin 

converting enzyme (ACE) activity in rats injected with 

lead.30 

 

A cascade of different hormones within the body 

regulate blood pressure.  One hormone that is produced 

and stored in granular juxtaglomerular cells of the 

kidney is renin.  Renin is secreted in response to a 

reduction in arterial blood pressure, a reduction in the 

amount of sodium chloride within the macula densa, 

stimulation of the sympathetic nervous system and 

elevated concentrations of prostaglandins during 

periods of tissue injury.31 Renin converts angio-

tensinogen, which is a hormone produced in the liver 

and stored in the proximal tubule of the cortex of the 

kidney, into angiotensin I by cleaving the leucine-

valine bond.31    

 

The next step of the process requires ACE.  Vascular 

endothelial cells produce ACE for the regulation of 

blood pressure.  ACE regulates blood pressure through 

two mechanisms. The first function is the conversion of 

angiotensin I into angiotensin II, which occurs adjacent 

to the vascular smooth muscle, by cleaving the 

histidine-leucine dipeptide bond.31 Angiotensin II acts 

as a potent vasoconstrictor.  The second function is the 

degradation and subsequent inactivation of bradykinin, 

which is a vasodilating agent.  

 

Although blood lead levels were under 10 mcg/dL, 

which is considered to be below the level of toxicity, an 

abrupt elevation in blood pressure was observed.  

Based on this information it seems possible that low 

levels of lead exposure accumulating over a short 

period of time to near toxic quantities alters blood 

pressure by stimulating the renin-angiotensin system 

due to damage to the vascular tissues resulting in the 

release of prostaglandins. The renin-angiotensin system 

promotes ACE activity increasing the concentration of 

angiotensin II. Higher concentrations of angiotensin II 

activate the sympathetic nervous system inducing 

vasoconstriction causing an increase in blood pressure.   

 

The investigators also found an increase in NO activity 



suggesting that NO is activated as a compensatory 

mechanism to counteract the vasoconstrictive effects of 

angiotensin II.  This may signify an inert response of 

the vascular to tissue damage causing the endothelium 

to release NO in an attempt to reduce the severity of 

damage and normalize blood pressure.  However, 

chronic lead exposure for prolonged periods of time has 

the potential to damage endothelial cells reducing their 

capacity to secrete NO impairing the vasodilatory 

mechanism resulting in prehypertensive and 

hypertensive levels.30  Therefore, chronic exposure to 

low concentrations of lead may contribute to the 

development of atherosclerosis while an acute exposure 

may temporarily elevate blood pressure by activating 

the renin-angiotensin system due to tissue damage.  

However, failure to eliminate the provoking toxin from 

an acute episode allows the toxin to accumulate 

resulting in chronic exposure. 

 

Conclusion 

 

In conclusion, there are a number of proposed benefits 

for the use of EDTA chelation therapy for vascular 

diseases.  Evidence suggests that EDTA preserves and 

restores vascular endothelial cells and reduces vascular 

damage.  EDTA also may promote pulmonary function, 

but may not be effective for restrictive lung 

pathologies. Additional studies demonstrate the pre-

vention of cholesterol and triglyceride accumulation 

from exogenous sources, but EDTA does not affect 

endogenous generation of cholesterols and tri-

glycerides.  In the United States, 2/3 of the population 

are considered to be overweight or obese10 and many 

individuals may be noncompliant towards dietary 

modifications making them ideal candidates for 

chelation therapy.  Another positive effect of EDTA for 

the treatment of atherosclerosis, CAD, CVD and CVA 

is its ability to reduce or eradicate stenosis due to 

atheromatous plaques.  Studies have found that chronic 

exposure to low levels of lead may contribute to hyper-

tension and the development of CVD.  Individuals in 

low income housing or in the labor force that are 

exposed to these low levels may benefit from chelation 

therapy.  This therapeutic modality may be used safely 

and effectively under the care of a physician.  

Therefore, the authors believe that the positive effects 

of EDTA may have been under-estimated.  Physicians 

should remain nonbiased toward the administration of 

EDTA and discuss it openly with their patients as a 

potential treatment for vascular diseases.  More studies 

are necessary to determine the efficacy of EDTA 

chelation therapy concerning the preservation and 

restoration of vascular endothelial cells and its effects 

on various organ systems. 
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STAY AWAY FROM CHEMOTHERAPY AND     

RADIATION 

 

by: Dr. James Howenstine  

 

For many years it has been known to well informed 

individuals within the medical community that chemo-

therapy and radiation were quite toxic, and essentially 

worthless, in the management of malignancies. This 

information is carefully covered up by our controlled  

media so that these two methods of therapy are        

regarded by lay persons as the proven therapy for    

malignancies. Like lemmings going over a cliff, the 

general public lines up for these therapies and nearly all 

treated persons proceed to die. 

 

To the person who inquires how an essentially worth-

less therapy can continue to be used; the answer is    

simple. It is all about money. Chemotherapy drugs 

bring in more than a trillion dollars annually to the 

pharmaceutical industry. Oncologists frequently make 

(actually the number can now be over $50,000 per    

injection) $1000 from every injection  administered to a 

patient. There are 40 National Cancer Institute Centers 

scattered across the USA. Each of these employs   

thousands of employees. Curing cancer would be    

devastating for the economy and must not be allowed 

to occur. Research programs, whose alleged purpose is 

to cure cancer see their funds steered into harmless  

areas where no cancer cures will ever result. Less than 

1% of research funds are spent finding methods to pre-

vent the spread of cancer, which is the cause of fatal 

cancer cachexia, killing 90% of cancer victims. 

 

Preventing unfavorable chemotherapy results from   

being seen by the public in TV, radio, and newspaper 

reporting, is combined with malicious quackery 

charges and actual death threats to practitioners who 

have legitimate cancer cures. I am aware of at least a 

dozen cancer cures since 1900 that have been ignored 

or   suppressed. Several persons with bonafide cancer 

cures have been so vilified they died alcoholics or com-

mitted suicide. Prominent physician, Dr. Milbrook 

Johnson, was fatally poisoned the night before he was 

scheduled to speak on a national radio network, in the 

1940s about the ability of Dr. Royal Rife’s electronic 

equipment to cure cancer and infections. 

 

Both chemotherapy and radiation have such toxic    

effects on the human body they must be stopped before 

they kill the patient. In the early days of chemotherapy 

drugs, it was noted that skeptical patients who refused 

to take chemotherapy usually lived longer than patients 

treated with chemotherapy (in the 1940’s research was 

done that showed the average life expectancy was 4 

times longer for those that took no treatment). 

 

Radiation therapy, directed toward a bone containing 

cancer might initially seem innocuous, but actually has 

effects throughout the body. Circulation of blood, 

through areas of ionizing radiation, being delivered to 

bone is able to transport this radiated blood to distant 

sites where it can injure bone marrow production of 

killer lymphocytes, red blood cells, macrophages and 

platelets. Loss of appetite and nausea can also be seen. 

Conventional radiation to the abdomen and other areas 

may be followed by permanent injury to the small    

intestine, liver, pancreas, colon, (diarrhea, pain) and 

arteriosclerosis of arteries in any field of radiation. 

 

 A suspected cancer patient had x-ray films showing 

numerous lucent, identical sized masses overlying brain 

and spinal cord tissue. The films were misread as     

metastasis from a prior malignant melanoma instead of 

echinoccocal cysts spread from the family dogs. Mas-

sive radiation of brain and spinal cord tissue caused 

complete loss of appetite, with no food intake, and 

death in 8 days in a previously well 26 year old woman. 

 

What are results of chemotherapy drugs? Associate 

Professor Graeme Morgan of Australia was the lead 

researcher on an article titled “The contribution of   

cytotoxic chemotherapy to 5 year survival in adult   

malignancies.” This research showed that chemother-

apy  improved 5 year survival by less than 3% in adults 

with cancer. In 1987, Dr. Lana Levi of the University 

of California wrote “most cancer patients in this coun-

try die of chemotherapy. It does not eliminate breast,     

colon, or lung cancer. This fact has been known for 

over a decade. Women with breast cancer are likely to 

die faster with chemotherapy than without it.” 
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Dr. Ralph Moss Ph.D. relates that “Conventional    

Cancer therapy is so toxic and dehumanizing that I fear 

it more than I fear death from cancer. Yet most alterna-

tive therapies regardless of potential or proven benefit, 

are outlawed, which forces patients to submit to the 

failures that we know don’t work because there is no 

other choice. Dr. Moss was employed as a science 

writer for Memorial Sloan Kettering Cancer Center in 

New York. Chemotherapy drugs are cellular poisons so 

they are quite toxic. They are also quite expensive. In 

his book The Cancer Industry he documents how the 

close links between the pharmaceutical industry and the 

cancer establishment enables an inadequate therapy like 

chemotherapy to become promoted and established as 

standard care.” 
 

In a 1995 interview, Dr. Moss related that chemother-

apy was effective in only 2 to 4 % of all malignancies 

(Hodgkin’s disease, Acute Lymphocytic Leukemia, 

childhood leukemia, testicular cancer and Choriocarci-

noma.) 
 

The package inserts for chemotherapy drugs admit that 

taking a course of chemotherapy drugs can increase 

your risk of subsequently developing a new cancer by 

about 10%. The National Institute for Occupational 

Safety and Health (NIOSH) warns that the powerful 

drugs used in chemotherapy can cause cancer in       

employees who handle them (nurses, pharmacists, 

cleaning personnel). If continued too long, these drugs 

are fatal. The damage to white blood cells, killer lym-

phocyte and red blood cell production makes the       

patient vulnerable to overwhelming (bacterial and    

fungal) infections, which are the cause of death in 

many patients on chemotherapy and radiation. It never 

made sense to me why administering toxic substances 

that cause major side effects could possibly heal a    

serious illness like a malignancy. 
 

Dr. William Campbell Douglass II, MD “To under-

stand the utter hypocrisy of  chemotherapy, consider 

the following: The McGill Cancer Center in Canada, 

one of the largest and most prestigious cancer treatment 

centers in the world, did a study of oncologists to     

determine how they would respond to a diagnosis of 

cancer. On the confidential questionnaire, 58 out of 64 

doctors said that all chemotherapy programs were   

unacceptable to them and their family.” 
 

In 33 years of conventional medical practice I referred 

all patients with malignancies to oncologists. The only 

survivor was a Chinese man with a low grade lung  

cancer. He responded every five years or so to a few 

doses of radiation. 
 

In my opinion one of the most important verses in the 

Bible is Proverbs 14:12 There is way that seems right 

unto man but its end is the way of death. Drug        

company owners and executives, politicians, world 

leaders and media executives have unbelievable wealth 

and power in this world. However, they face a tortured 

eternity following death. This seems to be a very     

unwise tradeoff. 
 

Anyone reading this article has my permission to copy 

or publish this information. Hopefully, some individu-

als will be made aware that there are safe effective   

alternatives to chemotherapy and radiation in the treat-

ment of malignancies. 
 

About the Author 

Dr. James Howenstine is board certified in internal 

medicine. Several years of reading journals about natu-

ral health convinced him natural products were more 

effective, safer and less expensive than pharmaceutical 

drugs. His book A Physician’s Guide To Natural 

Health Products That Work and recommended products 

can be obtained by going to the website 

www.mynaturalhealthteam.com or phoning 1-800-416-

2806. Dr. Howenstine can be reached by phoning him 

a t  0 1 1 - 5 0 6 - 2 2 6 2 - 7 5 0 4  o r  g o i n g  t o 

dr.jimhow@gmail.com  
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standard deviation (SD) 0.217) than among 96 nonusers 

(0.748 µg/g, SD 0.149; p<0.001), and a dose-response 

relation was observed among supplement users 

(Spearman's r=0.32; p=0.05). In a second subgroup of 

677 women, selenium supplement use was also associ-

ated with higher mean toenail selenium (0.906 µg/g, 

SD 0.214, among 18 users and 0.801 µg/g, SD 0.148, 

among 659 nonusers; p=0.02), and the dose-response 

relation was also significant (Spearman's r=0.50; 

p=0.03). The geographic variation in toenail selenium 

levels was consistent with the geographic distribution 

of selenium in forage crops. Toenail selenium declined 

with age and was significantly reduced among cigarette 

smokers (mean=0.746, SD 0.124, among 146 current 

smokers and mean=0.817, SD 0.159, among 311 never 

smokers; p<0.001) but was not materially affected by 

alcohol consumption. A dietary selenium score calcu-

lated from a food frequency questionnaire failed to pre-

dict toenail selenium level, demonstrating the suspected 

inability of diet questionnaires to measure individual 

selenium intake because of the highly variable         

selenium composition of different samples of the same 

food. These data provide further evidence for the valid-

ity of toenail selenium as a measure of selenium intake 

and indicate the need to control for age and cigarette 

smoking in epidemiologic studies of the health effects 

of selenium exposure.   
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Coon Rapids, MN 

 

Dr. Joseph Muldoon 
Slayton, MN 

 
Dr. Brenwyn  Peddycoat 

White Bear Lake, MN 

INDIANA 
Dr. John Bernzott 

Connersville, IN 
 

Dr. Thomas Jansen 
Kendalville, IN 
 

Dr. William Lyden 

Mishawaka, IN 
 

Dr. Brian McGuckin 
Valparaiso, IN 
 

Dr. Robert Prather 

Indianapolis, IN 
 

IOWA 

Dr. Ramneek Bhogal 
Davenport, IA 

 

Dr. Gary Bowden 
McGregor, IA 
 

Dr. Darlene Ehlers 

Tipton, IA 
 

Dr. Robert Friedrichs 

Mason City, IA 

 

Dr. Tracy A. Stomgren 
Glenwood, IA 

 

Dr. Lynn Theesfield 
Ames, IA 
 

Dr. Zach Watkins 

Johnston, IA 

 

Dr. Anita Wubenna 

Parkview, IA 

 

KANSAS 
Dr. Mark Albers 

Wichita, KS 
 

Dr. Lynn Betz 
Auburn, KS 
 

Dr. Ben Bowers 

Wichita, KS 
 

Dr. Richard Brown 

Olathe, KS  
 

Dr. Susan Buchanan-Cheney 

Phillipsburg, KS 
 

Dr. Ralph Cardin 

Overland Park, KS 

 

Dr. H.M. Chalker 

Meade, KS 
 

Dr. Dustin Cheney 

Phillipsburg, KS 
 

Dr. Rodney Clements 

Eldorado, KS 

 
Dr. Paul Hughes 

Edgerton, KS  

Dr. Stephen Boudro 

Elmhurst, IL 
 

Dr. Shawn M. Breton 

Arlington Heights, IL 
 

Dr. Sharon DeFrain 

Peotone, IL 
 

Dr. Mete Durum 

Arlington Heights, IL 
 

Dr. Raymond Ferre  

Decatur, IL 
 

Dr. Mark Fredrick 
Gurnee, IL 

 

Dr. David Hepler 

Lincoln, IL  
 

Dr. William Hogan 

Lombard, IL 
 

Dr. Lester Holze, Jr. 

Elgin, IL 
 

Dr. Cindy Howard 

Orland Park, IL 
 

Dr. Frederick Hult 
McHenry, IL 
 

Dr. Grant Iannelli 

Lombard, IL 
 

Dr. Harry Jensen 

Sterling, IL 
 

Dr. Thomas Jensen 

Sterling, IL 
 

Dr. Theodore Johnson 

Chicago, IL 
 

Dr. James McGinn, Jr. 
Crystal Lake, IL 
 

Dr. Anthony Pantanella 

Hoffman Estates, IL 
 

Dr. Michael Poierier 

Lombard, IL 
 

Dr. Robert Pyne, Jr. 

Palos Hills, IL 
 

Dr. William Shelton 

Lombard, IL 
 

Dr. Douglas Stam 

Bourbonnais, IL 

 

DDr. Melanie Tiahrt 
Alton, IL 

 

Dr. Steven Zaeske 
Orland Park, IL 
 

Dr. Alex Zevan, III 

Bloomingdale, IL 
 

Dr. Lewis Holm 

Littleton, CO 
 

Dr. William Kleber 

Berthoud, CO 
 

Dr. Reiner Kremer 

Franktown, CO  
 

Dr. Steven Lokken 

Colorado Springs, CO 
 

Dr. Duane Lowe 

Colorado Springs, CO 
 

Dr. David Paradiso 
Colorado Springs, CO 

 

Dr. Philip Pollock 
Sterling, CO 
 

Dr. Deborah Riekman 

Colorado Springs, CO 
 

Dr. Thomas Turner 

Boulder, CO 
 

Dr. Michael Vanaria 
Boulder, CO  
 

Dr. Brian Wilson 

Englewood, CO 

 

CONNECTICUT 

Dr. Paul DiDomizio 

Wolcott, CT 
 

FLORIDA 

Dr. John Findlay 

W. Palm Beach, FL 
 

Dr. David Frerking 

Tavares, FL 
 

Dr. Marguerite Gerger 

Clearwater, FL 

 

Dr. Janice Piro 
Palm Harbor, FL 

 

Dr. Susan Player 

Clearwater, FL 
 

Dr. John Podlaski 

Ocala, FL 
 

GEORGIA 
Dr. Larry Haberski 
Stone Mountain, GA  

 

IDAHO 
Dr. Uma Mulnick 

McCall, ID 

 

ILLINOIS 

Dr. Delilah Anderson 

Sandwich, IL 
 

Dr. Jeffrey Bergin 

Lindenhurst, IL 
 

ALASKA 
Dr. David Mulholland 

Anchorage, AK 

 

Dr. Stan Throckmorton 
Anchorage, AK 

 

ARIZONA 
Dr. Michael Cessna  

Tucson, AZ 

 
Dr. Laura Frey 

Tucson, AZ 

 

Dr. Timothy Gerhart 
Glendale, AZ  
 

Dr. Kellie Gray 

Glendale, AZ 
 

Dr. Michael Stone 
Tucson, AZ 

 

ARKANSAS 
Dr. Lance Clouse 

Van Buren, AR 
 

CALIFORNIA 

Dr. Jan Dooley 
Arcata, CA 
 

Dr. Jeffrey Greene 
Los Angeles, CA 
 

Dr. Jill Jordan 

Carlsbad, CA 
 

Dr. Andrew Lucas 

Riverside, CA 
 

Dr. Kathleen Power 

Pasadena, CA 
 

Dr. Rowen Richardson 
Glendora, CA 
 

Dr. Scott Soluk 

Los Angeles, CA 
 

Dr. Sylvie Wellhausen 

Loma Linda, CA 
 

Dr. Kelly Worth 

Orange, CA 

 

COLORADO 

Dr. John Baer 

Englewood, CO 
 

Dr. Debra Carpenter 

Pueblo West, CO 

 
Dr. Terry Collinson 

Colorado Springs, CO 

 
Dr. Rita Cummings 

Denver, CO 
 

Dr. Paula Dechert 
Denver, CO 
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DABCIs and Where They Are 
Dr. Fredrick Osterberg 

Red Lion, PA 

 

SOUTH CAROLINA 
Dr. Jon Bergrin 

Florence, SC 

 
Dr. Bruce Gwinnup 

Charleston, SC 
 

Dr. Peter Kfoury 
Charleston, SC 
 

Dr. Morgan  Kutzner 

Greenville, SC 
 

Dr. Jacqueline McKool 

Charleston, SC 
 

Dr. Robert Pascal 

Charleston, SC 

 
Dr. Virginia Samuel 

Columbia, SC 

 

SOUTH DAKOTA 

Dr. Roger Bommersbach 

Brookings, SD 
 

Dr. Roger Prill 

Mitchell, SD 
 

Dr. David Schwierert 

Rapid City, SD 
 

TENNESSEE 

Dr. William Strauss 
Lebanon, TN 

 

TEXAS 

Dr. Edward Brown 

Dallas, TX 
 

Dr. Ralph Burton 
Kennedale, TX 
 

Dr. Lance Carlton-Durrett 

The Woodlands, TX 
 

Dr.  ND Victor Carsrud 

Austin, TX 
 

Dr. Janie Duke 

Plano, TX 
 

Dr. Steve Grimm 
San Antonio, TX 
 

Dr. Doreen Lewis-Overstrom 

San Antonio, TX 
 

Dr. Joe Lindley 

Houston, TX 
 

Dr. Tim McCullough 

Houston, TX 

Dr. Van Merkle 

Dayton, OH 

 

OKLAHOMA 
Dr. Gerry Langston 

Tulsa, OK  

 
Dr. Mark Mercer 

Mannford, OK 
 

Dr. Richard Santelli 
Bethany, OK 
 

Dr. Michael Taylor 

Tulsa, OK 

 

OREGON 

Dr. Daniel Beeson 
Portland, OR 
 

Dr. David Braman 

Tuelatin, OR 
 

Dr. Kathleen M. Galligan 
Oregon City, OR 
 

Dr. Edward M. Geller 

Medford, OR 
 

Dr. Usha Honeyman 

Corvallis, OR 
 

Dr. Steven Lumsden 
Gresham, OR 
 

Dr. Scott Northrup 

Brookings, OR 
 

Dr. Kristopher Peterson 

Hermiston, OR 
 

Dr. Thomas Richards 

Beaverton, OR 
 

Dr. James Siegel 

Canyonville, OR 
 

Dr. Mark Thomas 
Cottage Grove, OR 
 

Dr. David Wickes 

Portland, OR 
 

PENNSYLVANIA 

Dr. Bruce Fink  
Coudersport, PA 

 

Dr. Mark Homison 
Cranberry Township, PA 

 

Dr. Karen L. Jorgensen 
Pittsburgh, PA  

 

Dr. John LaHoda 
Richboro, PA  

 

 

Dr. Gregory Peterson 

Winona, MN 
 

Dr. Dane Roubos 

Bloomington, MN 
 

Dr. Sandra Spore 

Stillwater, MN 
 

Dr. Leslie Stewart 

St. Paul, MN 
 

Dr. Charles Strauman 

St. Louis Park, MN 
 

Dr. Terese Tomanek 
Duluth, MN  
 

Dr. Timothy Whelan 

New Hope, MN 
 

Dr. Jon Williams 

Bloomington, MN 

 

MISSOURI 

Dr. David Clark 

Oak Grove, MO 
 

Dr. Charles Eckert 

Raymore, MO 

 

Dr. Jay Kessinger 

Rolla, MO 

 
Dr. Kelley Kirchner 

Kahoka, MO 
 

Dr. Mable Leckrone 

Liberty, MO 
 

Dr. Duane Lowe 

Maplewood, MO  
 

Dr. Terry Nelson 
Independence, MO 
 

Dr. R Vincent Satterwhite 

Kansas City, MO 
 

Dr. Jeremy Thornton 

Stockton, MO  
 

Dr. Jeffrey S. Ware 

Lake St. Louis, MO 
 

Dr. Robert Wiehe 

West Plains, MO  
 

NEVADA 

Dr. Howard Balduc 
Las Vegas, NV 

 

Dr. Craig Roles 

Henderson, NV 
 

 

NEW JERSEY 
Dr. Jon Mastrobattista 

Bernardville, NJ 

 
Dr. Perry Ricci 

Egg Harbor City, NJ 

 

NEW MEXICO 

Dr. John Dalton 

Roswell, NM 

 

Dr. John H. Gelhot 

Albuquerque, NM 
 

Dr. Shereen Jegtvig 

Albuquerque, NM 

 

NEW YORK 

Dr. Ronald Safko 

New York City, NY 

 

Dr. John Zilliox 

Amherst, NY 
 

NORTH CAROLINA 
Dr. William R. Armstrong 
Laurenburg, NC 

 

Dr. Phillip Arnone  
Matthews, NC 
 

Dr. Stephen Button 

Mount Airy, NC 
 

Dr. Karen Carrick 

Raleigh, NC 

 
Dr. Rick Davis 

Conover, NC 
 

Dr. Nikolas R. Hedberg 
Asheville, NC 
 

Dr. Dean Kenny 

High Point, NC 

 

Dr. Sandrine Martin 
Cornelius, NC 
 

Dr. Barbara Saunders 

Garner, NC 

 

Dr. Todd Smith 

Winston-Salem, NC 
 

Dr. Mark Yeager 
Charlotte, NC 

 

OHIO 
Dr. Robert Gilbert 

Mansfield, OH 

 
Dr. Mark McAdoo 

Athens, OH 
 

Dr. Zachery McVey 

League City, TX 

 

Dr. Gregory Mrozinski 
Houston, TX 
 

Dr. Mike Prioux 

Friendswood, TX 
 

Dr. V.M. Thompsom 

Arlington, TX 

 

UTAH 

Dr. Don Vradenburg 

St. George, UT 
 

VIRGINIA 

Dr. Robert Duca 
Dunn Loring, VA 
 

Dr. Guntrang Khalsa 

Herndon, VA 
 

WASHINGTON 

Dr. H. Earl Moore 
Spokane, WA 

 

WISCONSIN 
Dr. Michael Berglund 

Kenosha, WI 

 
Dr. Leslie Best 

Madison, WI 
 

Dr. Barbara Bradley 
Wausau, WI 
 

Dr. Kevin Branham 

Eagle River, WI 
 

Dr. Bernie Finch 
Pepin, WI 
 

Dr. Gwendolyn Gauerke 

Iola, WI 
 

Dr. Craig Gilbaugh 

Ashland, WI 
 

Dr. Kathleen Maedke 
Milwaukee, WI 
 

Dr. Cheryl Metzler 

Green Bay, WI 
 

Dr. Gina R. Schultz 
Blanchardville, WI 
 

Dr. David A. Sommerfield 

Rice Lake, WI 
 

Dr. Dean Willhite 

Manitowoc, WI 
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