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CALENDAR OF EVENTS
September 16-17, 2006 (Houston, TX)
Blood Interpretation Workshop
Instructor: Jack Kessinger, DC DABCI

December 2-3, 2006 (Houston, TX)
Pharmacognosy (Herbal therapy)
Instructor: Dan Richardson, DC DABCI

September 23-24, 2006 (Kansas City, MO)
Chronic Degenerative Disease
Instructor: Jack Kessinger, DC DABCI

December 2-3, 2006 (Topeka, KS)
Introduction To Chiropractic Internal Disorders
Instructor: Jack Kessinger, DC DABCI

Sept. 30 - Oct. 1, 2006 (Charlotte, NC)
December 9-10, 2006 (Charlotte, NC)
The General Examination and Associated Patholgy Additional Bld. Tests/Tumor Markers For Internal Disorder Pt.
Instructor: William Kleber, DC DABCI
Instructor: Jack Kessinger, DC DABCI
October 14-15, 2006 (Houston, TX)
Cardiovascular Degenerative Disease
Instructor: Jack Kessinger, DC DABCI

January 6-7, 2007 (Houston, TX)
Chronic Degenerative Disease
Instructor: Jack Kessinger, DC DABCI

October 21-22, 2006 (Charlotte, NC)
Instructor: Frank Strehl, DC DABCI

January 13-14, 2007 (Charlotte, NC)
Blood Interpretation Workshop
Instructor: Jack Kessinger, DC DABCI

October 28-29, 2006 (Kansas City, MO)
Pediatrics
Instructor: Frank Strehl, DC DABCI

January 27-28, 2007 (Kansas City, MO)
Geriatrics
Instructor: Jack Kessinger, DC DABCI

November 4-5, 2006 (Charlotte, NC)

February 3-4, 2007 (Houston, TX)
Pediatrics
Instructor: Frank Strehl, DC DABCI

Diseases & Exam of the Pelvis & Associated Pathology

Multi-Channel Blood Chemistries, CBC, Thyroid Panel, TSH

Instructor: Jack Kessinger, DC DABCI
November 11-12, 2006 (Houston, TX)
Electrocardiography and Phonocardiography
Instructor: William Kleber, DC DABCI

February 10-11, 2007 (Charlotte, NC)

November 11-12, 2006 (Wichita, KS)
Introduction To Chiropractic Internal Disorders
Instructor: Jack Kessinger, DC DABCI

February 24-25, 2007 ((Kansas City, MO)
Urinary Disorders and Hair Biopsy Assessment
Instructor: Frank Strehl, DC DABCI

November 18-19, 2006 (Kansas City, MO)
Spirometry and Pulmonary Disease
Instructor: Jack Kessinger, DC DABCI

March 3-4, 2007 (Houston, TX)
Spirometry and Pulmonary Disease
Instructor: Jack Kessinger, DC DABCI

Cardiovascular Disease: Prevention/Diagnosis/Management

Instructor: Jack Kessinger, DC DABCI

March10-11, 2007 (Charlotte, NC)
Electrocardiography and Phonocardiography
Instructor: William Kleber, DC DABCI

www.drkessinger.com
FOR MORE INFORMATION
CALL VIRGINIA
(573) 341-8448
EMAIL: vkessing@fidnet.com
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Spring 2006

March 24-25, 2007 (Kansas City, MO)
Immunology and Allergy, Part 1
Instructor: Jack Kessinger, DC DABCI
April 14-15, 2007 (Houston, TX)
Geriatrics
Instructor: Jack Kessinger, DC DABCI

THE ORIGINAL INTERNIST

September 2006
05

From the
Editor’s
Desk
by Jack Kessinger, DC, ND, DABCI

Dr. Jack Kessinger

Is Outcome-Driven Evidence Another
Step To Socialized Medicine?
Evidence-based medicine, the origins of which date as
far back as the mid-19th century is becoming a hot topic
for clinicians, public health practitioners, purchasers, and
planners. Criticism toward outcome-based guidelines
has ranged from being old hat to apprehensiveness of its
being hijacked as a dangerous innovation to simply
assist health care management companies with one more
method that can be utilized to reduce reimbursement to
providers. Sentiments from providers range from reluctant submission to outright infuriation.
Questions from rank and file health care providers
certainly have justifiable concerns. Will best outcome
guidelines be a “cookbook recipe” relegated from the top
down, or will it be a bottom-up approach that integrates
the best external evidence along with individual clinical
experience? Will it allow the practitioner’s expertise to
decide case-by-case individual therapies or whether the
external evidence applies to each individual patient?
External evidence can never replace individual clinical
experience in the management of chronic degenerative
conditions, and it is this experience that should dictate
the most logical treatment for the average patient. While
traditional medicine can usually predict the precise reaction of pharmaceuticals, outcomes for natural therapies
(diet, nutritional supplements, exercise, manipulation)
are often much more difficult for the alternative practitioner to predict.
Diet and nutrition research goes on in numerous institutes, including almost every medical school, university,
and pharmaceutical laboratory throughout the world.
Thus, the knowledge of how to prevent disease and
maintain health through nutritional support has grown
every year.
Numerous government studies report
increased health care costs associated with malnutrition.
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Even though well-documented reports on the positive
health benefits of natural therapies, including orthomolecular vitamin and mineral supplementation, herbs,
enzyme therapy, and manipulation appear in scientific
journals almost daily, they are not followed up on, the
way that pharmaceuticals are, by pharmaceutical companies. Therefore, no across-the-board consensus exists
for the majority of alternative care. Every year documentation for the health problems caused by excess
weight and obesity increases. There is no critical mass
of research (or funds available) necessary for arriving at
a consensus for these promising natural therapies. There
is clinical experience from individual alternative practitioners with consistently positive results. Will this clinical experience be accepted as outcome-based evidence
or is this another step toward socialized medicine? 

What is a
Chiropractic Internist?
A Board Certified Chiropractic Internist is
a physician who is uniquely qualified to
assess and treat ailments that occur within
the human body.
The Chiropractic Internist must complete
over three hundred hours of post-graduate
education and training in the use and
assessment of medical diagnostics (lab
testing, EKG’s, lung function studies,
venous studies, etc.) and the utilization of
natural treatments.
Because of this training, the Chiropractic
Internist is distinctively positioned to
provide his or her patients with both sound
medical
assessment and the best in
“alternative” treatments.
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 PROVE EFFECTIVENESS OF NATURAL HEALTH CARE THROUGH DIAGNOSIS
 UNDERSTAND BLOOD CHEMISTRIES FOR PREVENTION & WELLNESS
 LEARN HOW & WHEN TO USE NUTRITIONAL SUPPLEMENTATION
BECOME A

DIPLOMATE INTERNIST
ENROLL IN THE

Diplomate
Program

CHIROPRACTIC FAMILY PRACTICE
Following ACA Guidelines for

Wellness Education

Sponsored by: ACA Council on Diagnosis & Internal Disorders
Logan College of Chiropractic

PROGRAMS IN PROGRESS IN

KANSAS CITY, MO

CHARLOTTE, NC

HOUSTON, TX

(See page 58 for dates)

300 Hour

Sign Up
Now!

Chiropractic Family Practice

Diplomate Program

LICENSE RENEWAL APPLIED FOR IN MOST STATES ….. Logan College of Chiropractic

Name __________________________________________
Address _____________________ City/ State _________________ Zip
Phone __________________
$250 per session — 10 days prior to seminar
$275 —
less than 10 days.. or at the door
Chiropractic Students —
SACA members —

$150 per session
$125 per session

________

Credit Card # ___________________________________
Expiration ______________Type of Card ___________

Checks payable to: ProHealth Seminars
720 Oak Knoll

Rolla, Mo 65401

For More Information, Call Virginia (573) 341-8448 or email vkessing@fidnet.com
Visit www.drkessinger.com for seminar schedules

The
Legacy
Continues

deemed hopeless, yet the treatment offered robs quality
of life from the victims while adding millions to the
hospital bill. To paraphrase an advertisement recently
on television: “Today’s drug therapy will finance the
drug research of tomorrow.”

Dr. Jay Kessinger

by A. Jay Kessinger IV, DC ND

Well it finally happened, and I knew that it would, but I
don’t think my pride needed to suffer so much. At least
not so soon! But enough about me. What about the
others I’ve reached out seemingly past arm’s length to
help, only to find the answer was not in my grasp. I
guess these feelings are still about me. As a physician, a
tool to be used by others for their healing, this is about
much more than just me. The abstract thought toward
which I’m presently referring is the discovery that what
was before unknown has become uncovered and is now
believed to be known, but not before I personally
witnessed failure at another’s expense.
When my late wife, Tamie, was diagnosed definitively
with inoperable, incurable, non-small cell lung cancer, I
felt like David going out to gather three small stones in
order to slay a giant. I believe I would’ve wrestled a
bear barehanded if I believed it would have helped
Tamie. I remember chuckling at that thought, adding to
it, “and I don’t even care if I win, I just need to do something.” What I did do was search the world wide web
daily in a quest to find something positive about lung
cancer every day I was in the office. I can attest that
there aren’t many things positive about lung cancer, yet
my quest for a solution within reach and a prayerful and
hopeful heart kept my energy level enthusiastic.
The incidence of cancer in this country is staggering, and
the prevalence per capita is, for the most part, worsening
as we progress into the future. The treatment of cancer,
on the other hand, is a gold mine. The miners aren’t
only the pharmaceutical industry and professional
oncologists, but there are many others as well — legitimate, holistic, nutrition-based, natural therapies as well
as undoubtedly many charlatans. I’ve seen estimates
that the cost of orthodox medical cancer treatment in this
country alone is in excess of $135 billion. The biggest
shamefulness in this is that in many instances (stage 3b
non-small cell lung carcinoma being one), the lesions are
THE ORIGINAL INTERNIST
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The thing that caught my eye and has led my heart to
write this column was an article entitled,
“CANCEREND,” which offered “incurable cancer”
survivor stories. The URL is www.doctorofhope.com.
Upon investigation I noted that this is one of the infamous Mexican cancer treatment centers, but not before I
read of an approach in treating the lung cancer I remember contemplating and researching (to no avail). The
approach is treatment of the tumor in the lung via
inspiration. I read that and immediately felt a twang of
failure in my heart. I wondered why I hadn’t seen this
before, and especially when I was searching specifically
for such an answer. I don’t know if this knowledge
would have made a significant difference in the outcome, but it sure caught me off guard.
Oncology is specifically defined as “the sum of knowledge regarding tumors” or “the study of tumors,” with
the Greek word element “onco” defined as “tumor,
swelling, mass” and the suffix “ology” meaning “the
(Continued on next page)

LASHAW
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study of.” In general, oncology is the term denoting the
“medical” science of cancer. BJ Palmer, a chiropractic
pioneer, defined tumor as an abnormal cell replication
where, instead of a cell duplicating itself into one other
cell, the duplication doubled to “two more” creating the
“tumor.” In general, oncology is the term denoting the
science of cancer, and an apparent legalistic bailiwick
of the “medical” allopathic community. The only ones
professionally allowed to play are the aforementioned;
however, we all treat a lot of patients with cancer just
like we treat a whole lot of bald-headed men. The only
difference is that most of us really don’t intend to help
anyone grow very much hair. On the other hand, most
of us would like to make a positive contribution toward
the improvement in cancer survival and ultimately the
decrease in its presence in the first place.

Long Creek

As pioneers within the field of professional natural
health care providers, we need to pay heed to the outcry
of those we serve. Part of that outcry is for knowledge,
pure unaltered facts, that will allow everyone to understand their own condition and make their own decision
as pertains to health care provision. I guess expecting
the pharmaceutical industry to not toot their own horn,
and to not overemphasize the benefits or underemphasize the ill effects of their products is unrealistic and
expecting too much; however, by informing all we
have the privilege to serve that heredity is only 10-15%
genetic and 85-90% habit, we will make a great dent in
the war against premature aging and disease promotion
by effectively convincing Jane and John Q. Public that
the cause, treatment, and prevention of disease is
primarily on their shoulders. As physicians, our
responsibility is to help our patients, those who we
have privilege to serve, to make the best decisions
where their health is concerned. If hired, we are the
assistant coaches, and the patients themselves are the
head coach as well as the entire team. Like I’ve heard
Dad say regarding the need for follow-up laboratory
examination, “You wouldn’t want to be a coach that
only looked at the scoreboard during the last couple of
minutes of the last quarter.” 

ADVERTISE IN THE
ORIGINAL INTERNIST
Call (573) 341-8448 or
Email: vkessing@fidnet.com
TO SUBMIT ARTICLES
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Root Canal
Cover-Up
Exposed
by George E. Meining, DDS, FACD

Dr. Weston Price, a renowned dental research specialist,
observed many patients with crippling degenerative
diseases who did not respond to treatment. He suspected
infected root canal teeth to be the culprit. He developed
a testing method that revealed the presence of infection
in a tooth. By implanting a root-filled tooth from a
patient under the skin of a laboratory animal, usually a
rabbit, he found that in almost every case the animal
would develop the same disease as the patient, lose
weight, and often times die. Later, Dr. Price found he
could embed small pieces of the root instead of the entire
tooth, or pulverize the teeth and inject the powder and
cause the same results. Eventually, he found he could
culture the bacteria found in a root-filled tooth and inject
the toxins from it into the laboratory animal and reproduce the disease from the toxins alone. It is important to
note that when he implanted sterile objects or uninfected
natural teeth, such as those removed for orthodontics, no
adverse health effects resulted.

the seeming success of root canal therapy, Price discovered that the bacteria that caused the infection penetrated
most of the dentin tubules and were not destroyed during
the supposed sterilization process during root canal
therapy. In addition, he found these bacteria to be polymorphic — they mutated, became smaller in size,
thrived in the absence of oxygen, and became more
virulent, while their toxins became more poisonous. Dr.
Price did further research and found that bacteria trapped
in the roots of teeth did not escape through the cementum, which covers the dentin; however, the toxins
generated by the bacteria were able to pass through the
cementum. He also found the bacteria escaped into the
bloodstream through minuscule spaces in all root canal
filling materials.
Although many dentists believe that the sterilizing
medicaments they are using in root canal therapy are
very efficient, through the use of several tests, Dr. Price
found that after 24-48 hours, the medicaments lost their
disinfecting ability. Even extracted teeth which were
heat sterilized did not remain sterile. More disconcerting was the discovery that bacteria were not only present
in the roots of the teeth and the cementum but also in the
first few millimeters of the adjacent bone in the jaw.
After reviewing the scientific literature, Price found information about blood changes that occurred in patients
with root canals to be nonexistent, so he took it upon
himself to conduct extensive blood studies of patients
and animals to determine the side effects of root canals.
After performing thousands of tests, he found the
following results:

Dr. Price found many types of degenerative diseases,
including endocarditis, other heart diseases, kidney and
bladder diseases, arthritis, rheumatism, mental diseases,
lung problems, and other degenerative diseases, could be
transferred to laboratory animals. He also found that a
large percentage of patients recovered from their
illnesses after the root-filled teeth were extracted.



Lymphocytes increased in humans and increased
58% in rabbits.



Polymorphonuclear leukocytes, a form of white
blood cells, decreased in humans and in animals
to 33% less than normal.



Hemoglobin changed very little, either up or
down.

The primary bacteria in root canals found by Dr. Price
included streptococcus, staphylococcus, and spirochetes.
He found 90% of bacteria in the teeth that produced the
patients’ diseases in the animals were streptococcus, and
65.5% of the time they belonged to the fecalis family.
Bacteriologists today have confirmed that Price’s
discoveries were accurate.



Hemophilia, a tendency to hemorrhage, occurred
frequently in rabbits.



Increased amounts of sugar were found in the
blood.



In some rabbits, high amounts of ionic calcium
were found, but in most rabbits, calcium was
lower, resulting in 15-20 different pathologic
conditions.



There was increased uric acid and nitrogen retention.

The hard, solid-appearing dentin, which makes up the
majority of the tooth’s structure, is actually made up of
microscopic tubules that transport nutrients from the
tooth’s blood supply to all parts of the tooth. In spite of
THE ORIGINAL INTERNIST
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Alkaline reserves decreased, resulting in acidosis.



Some patients and all animals lost weight.

This particular study involved 667 rabbit inoculations.
In over 1,400 patients, he studied three different types of
root-end infections, granulomas, cysts, and condensing
osteitis, and he was surprised by what he discovered. He
found when pus was present, very few bacteria were
present, no matter how large an area was involved. He
interpreted this to mean that the immune system was in
control of the infection process. Furthermore, he found
these patients to be in relatively good overall health
without systemic illnesses.
On the other hand, the condensing osteitis cases proved
to be quite different. In-depth studies and patient histories revealed these individuals suffered more serious
consequences from their infections. The immune system
was not in control of the infection process, and the body
was trying to wall off the infected area with dense bone
to contain the infection. However, the tissue at the root
end was incapable of controlling the bacterial growth in
these cases, and consequently, some bacteria escaped
through the bloodstream and set up diseases in other
areas of the body.
The organisms that cause dental infections generally do
not attack specific organs or tissues as do bacteria that
cause measles, mumps, smallpox, etc. When dental
infections seem to target a specific set of tissues or
organ, usually that tissue is already compromised, and
the patient is experiencing difficulties in that tissue or
has experienced prior difficulties. When the cause of an
illness is focal infection from a tooth, tonsil, tonsil tag,
or cavitation, and the source of infection is removed, the
acute problem usually disappears or is ameliorated.
There are several basic problems with root canals:
1) Inability to sterilize dentinal tubules,
2) Inability of root-canal filling material to completely fill and seal all canals and seal the tip of
the root, and
3) Inability to sterilize the bone around the infected
tooth.
Price stated that sterilization procedures and root-filling
materials did not need to be perfect if the patient’s
immune system was adequate to meet such challenges.
His statistics demonstrated that about 30% of those
individuals who had root canals had strong enough
116

immune systems to control the bacteria and remain in
good health until these “healthy” individuals suffered a
severe accident, case of the flu, pregnancy, breastfeeding, excessive worry, grief, or some other “stress” that
overwhelmed their immune system to such an extent it
could no longer control the toxins and bacteria coming
from the root or teeth. Then they often developed a
degenerative disease.
Price found that the heart and circulatory system was
most often attacked by root canal bacteria.
He
mentioned 16 different heart and circulatory disease conditions as problems occurring as side effects from the
presence of root-canal filled teeth. The major cause for
infective endocarditis, according to the Mayo Clinic
Health Letter in 1986, was the streptococcus veridans
family of bacteria; the same one Price found most often
involved with infected teeth. It has also been observed
that patients with cavitations in wisdom teeth areas often
experience cardiac difficulties.
When Price realized the tremendous detrimental health
impact of root canals, he then turned to solving the problem. His approach to solving this problem was to
prevent it from occurring by eliminating tooth decay.
He then proceeded to conduct thousands of blood and
saliva experiments on human and animals to determine
the causes of tooth decay. Dr. Price discovered the two
basic causes of tooth decay were:
1) The changing of the acid-base balance of the
saliva from its normal alkaline status to one of
acidity and
2) The lowering of the ionic calcium levels in both
the blood and the saliva.
Research performed by Harold Hawkins, DDS, Melvin
Page, DDS, Emanuel Cheraskin, MD, DMD, and others
reaffirmed Price’s findings. It is interesting to note, the
research also indicated that people who have tooth decay
are also more susceptible to other degenerative diseases.
Unfortunately, many dentists today are pushing the use
of flourine to prevent dental caries and have failed to see
that the tooth decay process is systemic, not just local in
nature. They often do not understand that the acidity of
the saliva and lower calcium values result from the
ingestion of white flour products, sugar, refined grains
and other similar products. Although the hope is that in
the future we will be able to eradicate infection in dentin
tubules, disinfect surrounding bone, and be able to safely
save teeth, the prevention of tooth decay and periodontal
disease should be our immediate and primary goal. 
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Conservative Management
and Prevention of
Diabetes Mellitus
by Frank E. Strehl, DC, DABCI

Diabetes mellitus is a significant chronic health problem
in the US as an estimated 18 million Americans are
currently living with this disease — one that is primarily
a preventable condition. Doctors of chiropractic are the
ideal physicians to manage the vast majority of these
patients since lifestyle and dietary alterations will effectively control the blood glucose in up to 80% of those
afflicted with this condition. Our current Western diet
combined with our sessile lifestyle appears to account
for approximately 80% of the cases of diabetes which
are classified as Type 2 or non-insulin dependent. The
complications of uncontrolled blood glucose include an
increased risk of cardiovascular disease, stroke, renal
disease, retinopathy leading to blindness, and various
neuropathies.
Type 1 diabetes, insulin-dependent diabetes mellitus
(IDDM), develops secondary to the degeneration of the
pancreatic ß-cells that produce insulin and is considered
to result from a genetic predisposition that is triggered
by various environmental factors. Ramel reported in the
Annals of Nutrition and Metabolism that there is a
definite link between the consumption of cow’s milk and
Type 1 diabetes. This form of diabetes is usually
diagnosed during childhood or adolescence. Fortunately, only 15-20% of diabetics have this form in which
the primary signal for glucose transport into the cells,
insulin, is at very low or nonexistent levels.
Type 2 diabetes affects 80-85% of those diagnosed with
the condition and it is considered to be non-insulin
dependent (NIDDM). These people are usually found to
have elevated levels of serum insulin and as a result are
insulin resistant. This form of diabetes includes the
“metabolic syndrome” or “Syndrome X” that is used to
describe those who are at an increased risk of developing
Type 2 diabetes secondary to abdominal obesity,
elevated triglycerides, low HDL cholesterol
levels, hypertension, and elevated serum glucose levels.
Our Western diet that involves repetitive consumption of
refined carbohydrates results in spikes in the blood
glucose. The resultant spike in insulin secretion is
probably the leading cause of insulin resistance and thus
Type 2 diabetes.
118

Laboratory Tests
Urinary Glucose: Detecting diabetes is one of the best
arguments for performing a routine urinary dipstick test
on all new patients and once a year on all existing
patients. In patients with diabetes mellitus the glucose is
in such an excess that the reabsorption process is unable
to absorb this glucose and as a result the glucose is
eliminated through the urine.
Urinary pH: The acid/base balance of the body is critical in the regulation of glucose. This is accomplished
through testing the first morning urine – the ideal range
should be 6.5-7.5. When the pH is below 6.5, the body
finds it difficult to buffer the mineral capacity, especially
magnesium, and without this mineral the body is unable
to remove the acids within the individual cells. This
results in the glutamate levels dropping, which makes it
even more difficult for the body to regulate the serum
glucose. As an example, protein, grains, dairy, sugars,
and fried foods are all acid-forming while fruits and
vegetables are alkaline-forming.
Fasting Serum Glucose: Although the clinical range for
glucose is 65-110, the ideal homeostatic range is closer
to 85-100. Numerous studies have identified a serum
glucose level of 160 mg/dl on three consecutive tests to
be pathognomonic of diabetes. It should be noted that
the American Diabetic Association has identified a fasting glucose of 125 as being consistent with diabetes
mellitus — the pharmaceutical industry’s influence
might be suspected in the selection of this number just as
was the case in the numbers designating
pre-hypertension. The astute doctor should identify any
steady elevation from year to year and implement
preemptive measures immediately.
Hemoglobin A1c (Glycohemoglobin): The clinical
range for this test is 4.2-7.0, and it is an assessment of a
patient’s average glucose level over approximately a 6week period. It is possible for someone to have a wellregulated serum glucose level but have an elevated longterm average glucose level.
ELISA/ACT delayed food allergy testing: Currently,
one of the theories for the etiology of diabetes is an immune system malfunction, and thus, delayed food allergies may play a role in this disease. The ELISA/ACT
food and chemical allergy test is easy and noninvasive,
and since it is performed in vitro on live lymphocytes,
there is no further challenge to the immune system. The
significance of such testing lies in the fact that delayed
food allergies may cause a reaction anywhere from one
hour to four days following ingestion of the offendingsubstance. In short, a food that is normally considered to
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be healthy may actually be poison for the patient. The
treatment is quite simple, as these foods, preservatives,
and flavorings are carefully avoided in the patient’s diet.
Adrenal Stress Test: Test kits can be ordered from a
number of quality laboratories, and the test is performed
in the privacy of the patient’s home. The value of this
test is that the physical and emotional stress of diabetes
demands that the adrenal glands work at full capacity
releasing cortisol. This release stimulates the release of
glucose from the liver to cause the serum glucose to increase triggering release of insulin and eventually the
serum glucose will drop. The Adrenal Stress Test assesses the levels of cortisol throughout the day and the
average level of DHEA. Once these levels are known,
the cortisol and DHEA can be balanced with one of the
phytochemicals structured like the body’s cortisol or
DHEA.
Having assessed the diabetic patient, treatment may
commence with lifestyle and dietary changes, in addition
to nutritional supplementation. Some basic guidelines
for a diabetic patient include:






Avoid most processed foods.



Avoid artificial sweeteners, especially aspartame
and Splenda; stevia and xylitol are acceptable
alternatives.

Avoid trans-fatty acids.
Increase dietary fiber.
Avoid known food allergens (it may prove beneficial to test for gliadin antibodies and anti-tissue
glutamase to rule out the possibility of celiac
disease and thus, the elimination of gliadin and
gluten respectively).

VITAL
NUTRIENTS

Nutritional Supplement Considerations
Dietary Fiber: Both types of diabetes respond favorably
to an increased consumption of fiber, which reduces the
speed at which carbohydrates are absorbed and increases
tissue sensitivity to insulin. Psyllium husk powder (also
available in capsules) has been demonstrated to reduce
both fasting and postprandial blood glucose levels, as
well as improve the lipid profiles in Type 2 diabetics.
(Dosage: 5 g taken 20-30 minutes prior to meals)
Essential Fatty Acids:
Diabetic patients have a
decreased conversion of the Linoleic acid into gammalinolenic acid, so increasing the consumption of the
latter is prudent. This can be accomplished by prescribing evening primrose oil or the less expensive borage oil.
The consumption of the long chain EPA and DHA found
(Continued on next page)
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in fish oils will be protective to the retina of diabetic patients. (Dosage: 1,000 mg twice a day)
Chromium: Chromium works in conjunction with insulin to increase the access of insulin into the cells. One
milligram a day has been found to improve the HbA1c
and fasting glucose when compared to placebo.
(Dosage: 1-2 mg/day)
Vanadium: Vanadium has been found to enhance the
action of insulin in numerous studies. (Dosage: 100
mg/day)
Alpha Lipoic Acid (Thioctic Acid): Alpha lipoic acid
modulates glucose and insulin sensitivities, as well as
preventing much of the free radical damage secondary to
prolonged hyperglycemia. (Dosage: 600 mg three times
a day)
Vaccinium Myrtillus (Bilberry, Blueberry): Research
has demonstrated that oral administration reduces hyperglycemia in normal and depancreatized dogs, even when
glucose is concurrently injected intravenously. Upon
injection, it is somewhat weaker than insulin, but it is
also less toxic – a single dose can yield beneficial results
for several weeks. The anthocyanosides inhibit sorbitol
accumulation and thus provide protection from the
vascular and neurological sequelae of diabetes.
(Dosage: 160 mg (25% extract) taken three times a day)
Bitter Melon (Momordica Charantia): Bitter melon,
rumored to be on the hit list of the Codex Alimentarious
and thus targeted for being banned, was demonstrated in
one study to cause a hypoglycemic response when taken
as an aqueous suspension in 86% of NIDDM patients.
In a similar study, 73% of Type 2 diabetics responded
favorably to the consumption of 1 oz. of bitter melon
juice. Unfortunately, these were not controlled trials.
(Dosage: 1,000 mg/day)
Gymnema Sylvestre: One extract of Gymnema sylvestre
(GS4) has been used in clinical trials on both Type 1 and
2 diabetics. In one study, IDDM patients given 400 mg/
day of GS4 had insulin requirements reduced, and their
fasting blood glucose levels were lowered. This same
extract has been found to double the number of pancreatic beta cells of diabetic rats. All of these actions
appear to result from increasing beta cell membrane
permeability. (Dosage: 400 mg/day)
Conclusion
Both Type 1 and 2 diabetes respond quite favorably to
natural treatments and fall within the domain of
chiropractic management. It should be noted that Type 1
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diabetics will most likely still require insulin, but the
dosage may be markedly reduced. This is desirable as
many researchers have speculated that synthetic insulin
itself may be responsible for many of the harmful
vascular effects of diabetes mellitus.
About the Author
Dr. Frank Strehl is a graduate of National College of
Chiropractic and a Diplomate of the American Board of
Chiropractic Internists. Dr. Strehl hosts a radio show,
“Doctor on Call” which can be heard in the Chicago
metro area, as well as parts of Indiana and Wisconsin.
His private practice is located in Wheaton, Illinois.
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OPTIMOX

Food Sensitivity
Case Report
by Betty Wedman-St Louis, PhD, RD, LD

More and more patients are arriving with pre-determined
“agendas.” BL was convinced she had food allergies
after “reading several websites.” In November 1993,
following a thorough nutrition history and three-day
food diary review, BL was instructed on what testing
options would be appropriate to determine which foods
were causing intolerance, considering the most common
causes are wheat, milk, fish, eggs, shellfish, peanuts, tree
nuts, and soy.1
BL stated she did not want skin prick testing which
could pose a health risk because of possible anaphylaxis
when the skin is pierced with protein extracts. Furthermore, the reliability of testing may not produce satisfactory results because mast cell responses can differ on site
and age. Moreover, it was a time consuming regime that
would not fit neatly into BL’s life.
After discussing the validity, convenience and cost of
ELISA (Enzyme-Linked Immunosorbent Assay) testing,
we reviewed clinical contradictions like duplicity in antigen testing.2,3,4 BL decided that alleviating her symptoms of migraine headaches, rhinitis, irritable bowel, and
joint pain was worth sending her blood to two laboratories for an IgG Food Sensitivity Assay. IgG antibody
tests have been available since the early 1990s, but there
has been little research assessing diagnostic reliability,
so this seemed like a reasonable request.
It wasn’t until the results were reported that concern
arose on how to explain the differences in the reported
sensitivities noted on each test results. Lab 1 reported
severe reaction to eggs; Lab 2 reported high reaction to
eggs. Similarities in mild reactions varied, except that
both laboratories reported milk. Lab 1 reported six mild
to moderate reactions in a 45-food panel, and Lab 2 reported fifteen mild reactions in a 102-food panel. A
food elimination diet was outlined omitting eggs, and
BL was sent home with a symptom chart to complete in
four weeks.
Two years later BL was back to see if “her allergies had
changed.” Friends and relatives had told her that people
122

“lost their allergies” if they have been following an
elimination diet. Not satisfied to select one laboratory
for a repeat ELISA test, the previously selected labs
were each sent blood samples. Lab 1 reported an equally
severe reaction to egg, and added milk to this category
(BL had been eating more cheese, ice cream and yogurt
than previously). Three foods — kidney bean, almond,
and pinto bean — were reported a second time as mild to
moderate. Eight foods in a 90-food antibody panel
showed reaction. Lab 2 again reported egg reaction (but
somewhat reduced from November 1993). An increased
reaction was noted in bananas, clams, and sesame –
foods that BL had increased in consumption since 1993.
Ten foods out of 102 had mild to moderate reactions reported.
Both laboratories reported consistent IgG antigen reactions to BL’s most sensitive foods – eggs, milk, kidney
beans — in 1993 and 1995. A rotation diet was emphasized to eliminate and/or reduce exposure to these antigens.
BL returned in 1997 to find out what was wrong because
her “food allergies were causing lots of distress again.”
An updated history revealed some dietary liberties, but
major lifestyle stresses in her employment and personal
life were noted. Blood tests were again sent to the same
labs and a third one was added for reference.
Lab 1 reported five severe food antigen reactions: eggs,
milk, almonds, garlic, and ginger (almond and ginger
had previously been moderate reactions). Out of a 90food antibody assay, 27 foods were mild to moderate
reactions – one-third of the food antigens on the panel
reported reactivity in this increased time of stress. Lab 2
reported moderate reactivity in eggs, milk, and sesame.
Nine out of 102 foods tested reported sensitivity reactions.
Explaining the results to BL was made easier when the
results from Lab 3 combined the results from both Lab 1
and 2. Egg, garlic and persimmon were the highest reaction foods reported by Lab 3. Confirmation of yeast,
kidney bean, mushroom, peanut, soybean, almond,
cheese, and ginger sensitivities helped stress the need to
use these foods on an occasional basis instead of daily
choice.
Results from the June 2002 IgG ELISA test from Lab 1
verify that major food antigens identified do not disappear. Severity may reduce, as in the case of milk (severe
1997, moderate 2002), garlic (severe 1997, moderate
2002), and almond (severe 1997, moderate 2002) when
foods are omitted from the diet.
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to moderate IgG reactions on ELISA tests may be
related to frequency of consumption. Elevated levels of
IgG food antigens increase in the blood each time an
irritating food is eaten.
While IgG food antibody tests are not perfect, they can
be an effective measure of immunoglobins that cause
inflammatory reactions in the digestive tract. The
ELISA food antigen test provided this patient an opportunity to live a more symptom-free life and realize that
food sensitivities may be permanent and can be made
worse by stress. IgG testing needs to be as routine in
medicine as ordering a Complete Blood Count (CBC)
and Metabolic Panel. Once food sensitivities are identified, an elimination or rotation diet can be designed to
reduce symptoms.
Author’s Note: Lab 1 was MetaMetrix Medical Laboratory in Norcross, Georgia. Lab 2 was Immuno Laboratories, Inc. in Fort Lauderdale, Florida. Lab 3 was Meridian Valley Clinical Laboratory in Kent, Washington.
About the Author
Dr. Wedman-St. Louis earned her MS in Nutrition at Northern
Illinois University in 1973 and received her PhD in Nutrition
and Environmental Health Issues from The Union Institute in
1995. A Registered Dietitian in the American Dietetic Association for over 30 years, she has authored several books including Fast & Simple Diabetes Menus(2004) and Living With
Food Allergies (1999).
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ALLETESS

A Simplified Procedure for the
Measurement of Urine Iodide Levels
by the Ion-Selective Electrode
Assay in a Clinical Setting
by Guy E. Abraham, MD, Roxane C. Handal, BS
and John C. Hakala, RPh

Introduction
Various procedures are available for the measurement of
inorganic iodide in urine samples.1-3 and vide infra Among
these procedures, the ion-selective electrode assay is the
most appropriate for a physician’s office. Quantification
of iodide is performed by a potentiometric method, using
an iodide selective electrode (ISE). Urinary iodide is
measured by the electromotive force (EMF) generated
on the iodide-selective electrode due to the presence of
iodide in the urine sample. Within a certain range of
iodide concentrations, there is a linear relationship
between the logarithm of iodide concentration and the
EMF generated. The only reagents, water and sodium
nitrate, used in this procedure are non-toxic and well
suited for a clinical setting. Sodium nitrate (NaNO3) is
used as an Isotonic Strength Adjuster (ISA) at an initial
concentration of 5 Moles/L to improve performance of
the electrode. The ISA is diluted one part ISA to two
parts of iodide standards and urine samples. The final
concentration of NaNO3 in the assay is 1.66 Molar.3
Although the iodide-selective electrode is very specific
for iodide (Table 1), chloride may interfere in the assay
of iodide when the molar concentration of chloride in the
urine is six orders of magnitude greater than that of iodide.4,5 Due to the relatively high iodide levels observed
in the urine of mainland Japanese (10-4-10-5 Molar), the
ion-selective electrode can measure iodide directly in
their urine samples without prior purification.6,7 In the
US population, urinary chloride levels are usually
between 100 and 300 millimolar, whereas urinary iodide
levels are in the low micromolar range (10-6-10-7M).
Urine iodide levels in the US population are 100-fold
lower than observed in mainland Japanese.3
In order to measure the low levels of urinary iodide in
the US population by the ISE method, a chromatographic procedure using strong anion exchanger
cartridges in a positive displacement manifold (PDM)
was developed by the senior author with the assistance
of a precision machinist in order to separate iodide from
the other halides — chloride, fluoride, and bromide.8,9
The PDM allowed semiautomation of the ISE procedure.
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Two models were constructed for use with 20 cartridges
(PDM-20) and 40 cartridges (PDM-40). The PDM-20 is
shown in Figure 1. We are now making available a
PDM-6 with a small footprint for six cartridges. The
PDM-6 is intended for use in a clinical set-up. The chromatographic separation of the four halides allows the
combined measurement of each halide in the same
sample of urine, serum, and saliva9-11 (Figure 2). These
cartridges have a high power of resolution with complete
separation of the four halides (Table 2). Serial measurements of serum iodide, fluoride, and bromide were
performed in six normal female subjects following
ngestion of 50 mg iodine/iodide (Iodoral®). The results
are displayed in Figures 3-5. The serum iodide levels in
these subjects were previously reported.8
An iodine/iodide loading test to assess whole body sufficiency for the essential element iodine was recently
developed.5,12 The test consists of ingesting four tablets
of a solid dosage form of Lugol (Iodoral®), containing a
total of 50 mg iodine/iodide. Then urinary iodide levels
are measured in the following 24-hour collection. The
iodine/iodide loading test is based on the concept that
the normally functioning human body has a mechanism
to retain ingested iodine until whole body sufficiency for
iodine is achieved. The daily amount of iodine required
for whole body sufficiency, called orthoiodosupplementation,3,12 ranged from 12.5-50 mg iodine.5
During orthoiodosupplementation, a negative feedback
mechanism is triggered that progressively adjusts the
excretion of iodine to balance the intake. As the body
iodine content increases, the percentage of the iodine
load retained decreases with a concomitant increase in
the amount of iodide excreted in the 24-hour urine
collection. When whole body sufficiency for iodine is
achieved, the absorbed iodine/iodide is quantitatively
excreted in the urine as iodide, and the adult body
retained approximately 1.5 g iodine. A good correlation
was observed between the results of the loading test and
the clinical response to iodine intervention in these
patients.12-14
For the iodine/iodide loading test to be widely used in
medical practice, the measurement of urine iodide levels
would be best performed in situ, that is, in the physici an’ s of f i c e, usi n g a s i mpl e pr oc ed ur e wi t h
non-hazardous reagents. The ISE procedure is ideal for
a clinical setting, requiring only water and sodium
nitrate as reagents.3 We have simplified further the ISE
procedure in order to encourage physicians and other
healthcare providers to perform the loading test in their
patients, and to measure urine iodide levels in situ. The
(Continued on next page)
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chromatographic system
previously described8 Table 1
Interferences in the ISE Assay of Halides and
was modified and simplified to eliminate the
Procedures for Preventing These Interferences
collection of four separate fractions from the
Halides Interferences* Procedures for Preventing Interference
chromatographic colOH- = 80
1) Acidification
umn.
Although the
Chloride Br- = 3 x 10-3 2) Chromatographic separation from
separation of the four
I- = 5x10-7
other halides
halides from each other
Acidification with Orion special ISA:
allowed their measureFluoride
OHTSIAB, added to urine samples at equal
ment in the same biovolumes
11
logical fluid,
the
OH- = 3 x 104
measurement of urine
Chromatographic separation from other
Bromide
Cl- = 400
iodide levels pre- and
halides
I- = 2 x 10-4
postorthoiodosupplementation5 only require
Cl- = 106
Chromatographic separation from other
Iodide
the purification of ioBr- = 5 x 103 halides
dide from the other halides without the separa- * The maximum allowable concentrations of interfering substances
tion of the other halides express as the molar ratio of the interfering ion concentration to the
sample halide concentration. If the ratio is exceeded, the data generated
from each other.

amount of resin, and a
75% greater capacity to
retain iodide.

Strong anion exchangers are always charged
at any pH. Therefore,
elution of the analate of
interest could be
achieved by increasing
the ionic strength of the
elution solvent without
any acidification. Data
are available for strong
anion exchangers regarding the relative selectivity of halides.
With fluoride as unity;
chloride has a relative
selectivity of 10, bromide 28, and iodide
87.15 The higher the
by the ion-selective electrode will become unreliable. Information
number, the stronger the
supplied by Thermo Orion Corporation. (From reference 5)
binding of the halide to
Theoretical
the anion exchanger. The stronger the binding of the
Considerations
Specificity of the Ion-Selective Electrode: According to
halide to the ion exchanger, the higher the ionic strength
information supplied by Thermo Orion, chloride will
required for elution.
interfere with the iodide electrode if the chloride/iodide
molar ratio exceeds 1 million. For bromide, the iodide
Using gradient elution, one would expect to desorb from
selective electrode is less specific, with interference exthe SAX column first fluoride, then chloride, followed
pected when the bromide/iodide molar ratio exceeds
by bromide, and last iodide. This pattern was observed
5,000 (Table 1).5 Since chloride and fluoride are eluted
with the Altech 500 mg SAX column #309750.3 Howeasily from the SAX (strong anion exchanger) resin usever, when the 600 mg cartridges #21907 were used,
ing low ionic strength nitrate solution, bromide is the
chloride was eluted before fluoride (Figure 2). We have
most likely halide to interfere with the capacity of the
no explanation for this deviation from the expected.
SAX resin to retain iodide and also to interfere with the
measurement of iodide if bromide concentration exceeds
By adding sodium nitrate to urine samples in concentrathose of iodide by three orders of magnitude.
tions high enough to prevent the binding of fluoride,
chloride, and bromide to the SAX resin, but not high
enough to interfere with the binding of iodide, a high
Relative Selectivity of Halides for the SAX Cartridge:
Materials used in anion exchange chromatography are
degree of purity of the iodide fraction can be achieved.
composed of three components attached together and
Under those conditions, the eluted urine sample would
placed in a column or a cartridge: the base or backbone
contain fluoride, chloride, and bromide, leaving iodide
support, the functional group or ion exchanger, and the
on the SAX resin for further elution with 10 ml of 5N
counter ion available for exchange. For backbone, styNaNO3.
rene divinyl benzene (SDB) is preferred over silica gel
because it is more rugged, less sensitive to pH changes,
The SAX cartridges used in the procedure contain the
15
and possesses a higher capacity.
For example, SAX
tetramethylammonium group as strong anion exchanger
columns with silica backbone are available from Varian
and acetate as the counter ion.8 The ideal counter ion on
(Harbor City, CA) with a capacity of 0.85 m Eq/g of
the SAX columns used for the purification of iodide
resin. However, with SDB backbone, Altech (Deerfield,
from the other halides would be nitrate. Based on inforIL) quotes a figure of 1.5 m Eq/g, a 75% greater capacity
mation supplied by Altech, iodide is the only halide cato exchange anions. This translates into the ability to
pable of displacing nitrate from the tetramethylammoprocess a 75% greater volume of urine for the same
(Continued on next page)
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nium group. A cartridge with nitrate as counter ion
would eliminate the addition of sodium nitrate to the
urine samples, further simplifying this procedure. Unfortunately, the SAX cartridges are not commercially
available with nitrate as counter ion.

Figure 1

PDM-20

Capacity of the SAX Cartridge: In the cartridge format,
the largest capacity available with the strong anion exchanger is 600 mg of SAX resin, containing 900 µ
Moles of quarternary amines. Since iodide is monovalent, the maximum amount of iodide that could be retained on the column is 900 µM. Iodide has an atomic
weight of 127, therefore the maximum capacity of the
cartridge would be 114.3 mg of iodide. However, this
capacity depends also on the amount of interfering substances present in the urine sample such as nitrate, thiocyanate, and bromide. In subjects on a typical Western
diet, urine samples contain, at most, a few mg of nitrates
and thiocyanates per liter of urine.16 The main source of
thiocyanate in the US population is cigarette smoking.17,18 However, urinary bromide levels can reach several hundreds milligrams per liter of urine.5,9,10
With increased levels of bromide sometimes observed
following the iodine/iodide loading test,5,9 the capacity
of the SAX resin for iodide would be expected to decrease significantly. In such cases, iodide would not be
completely retained on the SAX column, resulting in
underestimation of iodide levels. The problem with bromide is not just its interference with the binding of iodide to the SAX column. Bromide would also interfere
with iodide measurement by the ISE. For example, with
a urine sample containing the usually low iodide levels
in the US population (0.02 – 0.5 mg/L), only 100 mg of
bromide per liter of urine could cause an overestimation
of the iodide levels by 0.02 mg/L. If bromide could be
eluted with the urine in the first pass through the column, the full capacity of the column to retain iodide
would be available. Also, the complete elimination of
bromide from the iodide fraction would prevent its interference in the ISE measurement of iodide. This goal
was achieved in the simple procedure described here.
Optimization of the Simplified 2-Step ISE Procedure
Deiodized urine was prepared by the method of Cooper
and Croxson:4 Pooled urine samples were chromatographed on a SAX resin (Altech #211510), and the eluted
urine was used in the following experiments. Although
Cooper and Croxson4 called this processed urine
“deiodized,” we have observed a complete elimination
of bromide also from the eluted urine (less than 0.006
mg/L for iodide and less than 1 mg/L for bromide), leaving iodide and bromide on the SAX resin. Therefore, the
proper name would be “deiodized and debromized.”
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The PDM-20 is a semiautomated equipment designed for
the chromatographic separation of the halides for biological fluids using the SAX 600 mg cartridge. It is capable
of processing 20 samples of biological fluids in a batch.
The PDM-40 can process 40 samples.

The concentration of chloride in the processed pooled
urine was 80 mM/L. Sodium chloride was added to
reach a concentration of 300 mMoles chloride/L. Bromide (25 mM/L) and fluoride (2 mM/L) were added to
the treated urine, called the halide stock solution. To this
stock solution, increasing amounts of iodide (potassium
salt) were added: 0, 1 µM, 10 µM, 100 µM, 1,000 µM
and 10,000 µM iodide (0, 0.127, 1.27, 12.7, 127 and
1,270 mg).
Pilot experiments were performed with increasing concentrations of NaNO3 in the urine samples prior to chromatography in order to pinpoint the final concentration
of NaNO3 in the urine sample that would result in the
complete elution of chloride, fluoride, and bromide with
the eluted urine, leaving only and quantitatively iodide
on the ion-exchange cartridges. Iodide could then be
eluted with 10 ml of 5 Normal NaNO3. Water is then
added to the iodide eluate to achieve a final ionic
(Continued on next page)
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strength of 1.66 M NaNO3 prior to measurement by the
iodide selective electrode. The same experiments were
repeated with water instead of deiodized/debromized
urine.

20% of the bromide was present in the iodide fraction at
that concentration. At 0.3 M concentration of NaNO3,
90% of the bromide was eluted with the urine sample.
At 0.4 M, we obtained quantitative recovery of bromide
in eluted urine and quantitative recovery of iodide in the
5N NaNO3 fraction. The ideal concentration of NaNO3
in the urine samples was 0.4 M.

The data obtained when 100 µM of iodide (sodium salt)
was added to the halide stock solution are displayed in
Figure 6. Without NaNO3 in the urine samples, bromide
in the eluted urine was below the sensitivity (< 1 mg/L),
and all the bromide (2,000 mg/L) was eluted with the
second elution with 10 ml 5N NaNO3. Some 25 times
the theoretical maximum capacity of the cartridges for
bromide was retained, that is 25 mM versus the expected
0.9 mM.

Above 0.4 M NaNO3 in the urine samples, increasing
amounts of iodide were recovered in the eluted urine
with up to 30% of iodide in the eluted urine at the 1.0 M
NaNO3 level. We chose 0.4 M NaNO3 in the urine samples for the simplified procedure. Under those conditions, bromide was completely eluted with the urine
sample, with quantitative recovery of iodide in the second elution with 10 ml 5N NaNO3. Since bromide possesses a much higher relative selectivity than fluoride
and chloride for the SAX resin, complete elution of bromide was evidence of complete elution of chloride and
fluoride in the eluted urine. The simplified ISE procedure is outlined in Figure 7.

With a NaNO3 concentration of 0.05 M in the urine sample, only 36% of the bromide was eluted with the urine
fraction, with more than 60% remaining on the column;
the second elution with 10 ml of 5N NaNO3 contained
only 76% of the iodide, with 24% remaining on the column. The retained iodide could be eluted with a second
elution using 10 ml 5N NaNO3. A minimum concentration of 0.2 M NaNO3 in the urine sample was required in
order to elute 100% of the iodide in the second pass, but

Because of the unexpected results obtained regarding the
(Continued on next page)

Figure 2

Flowchart Describing the combined Measurement of the Different Halides in the Same Sample
IN
SEQUENCE
OF ELUTION

Sample
10 ml of
urine/serum/saliva
1

S

10 ml of
0.05N NaNO3

10 ml of
0.1N NaNO3

2

3

A

X

c

o

10 ml of
5N NaNO3
4

l

u

m

n

Altech #21907 600 mg

HALIDES
ELUTED

ORION
ELECTRODE #

- Chloride

In 10 ml
of urine/
serum

- Fluoride

In 10 ml of
- Bromide
0.05N NaNO3

In 10 ml of
0.1N NaNO3

In 10 ml of
5N NaNO3

- Iodide









20 ml of 2.5N NaNO3

10 ml of TISAB

20 ml of 2.5N NaNO3

20 ml H2O

ISE assay
of chloride

ISE assay
of fluoride

ISE assay
of bromide

ISE assay
of iodide

#9617 BN

#9609 BN

#9635 BN

#9653 BN

This chart describes the combined measurements of chloride, fluoride, bromide, and iodide in the same urine/serum/saliva sample
Fig.
Flow chartondescribing
the combined
measurement
chloride,
fluoride,
bromide
by
prior2chromatography
the anion-exchange
resin cartridgeSAX
600 mg fittedof
with
10-milliliter
plastic syringes
in a positive
and
iodide
in the
same
displacement
manifold.
(From
reference
8) urine/serum/saliva sample, by prior chromatography on
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the anion-exchange resin cartridge SAX 600 mg fitted with 10 ml plastic syringes,
in a Positive Displacement Manifold (PMD). (From Reference 8)
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Reliability: The reliability of an assay depends on its sensitivity, specificity, accuracy, and precision.19,20
Sensitivity: The theoretical limit of sensitivity achievable with ISE assay of urinary iodide is set by the sensitivity of the iodide selective electrode itself. From data
supplied by Thermo Orion, the sensitivities of the ISE
electrodes for halides are: 5 x 10-8 M for iodide; 10-6 M
for fluoride; 5 x 10-6 M for bromide; and 5 x 10-5 M for
chloride. The iodide selective electrode is by far the
most sensitive, being 20 times more sensitive than the
ISE electrode for fluoride, 100 times more sensitive than
for bromide, and 1,000 times more sensitive than for
chloride. Expressed as mg/L, the iodide selective electrode is sensitive down to 0.006 mg/L.
In achieving this theoretical sensitivity, other conditions
are important. First, the sensitivity of the standard
curve, which is defined as the smallest amount of iodide
that is significantly different from zero at the 95% confi(Continued on next page)
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Serum Profile of Fluoride
Levels post Iodoral®
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We confirmed data supplied by Thermo Orion regarding
the specificity of the iodide electrode from interference
by chloride and bromide. Orion reported a chloride/iodide molar ratio of 1 million and a bromide/iodide
ratio of 5,000 in order for the interference from chloride
and bromide to occur in the ISE procedure of iodide. We
measured a mean value of 582,000 for chloride and 5,530
for bromide (Table 4). The interference in the iodide assay
due to chloride and bromide was non-linear as can be seen
in Table 4. The relative interference increased along with
the concentrations of chloride, whereas it decreased when
bromide concentrations increased.
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Serum Profile of Bromide
Levels post Iodoral®
80
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high capacity of the SAX 600 mg cartridges for bromide
and iodide, we retested the capacity of the SAX cartridges for iodide and bromide with the 4-step procedure
outlined in Figure 2, using increasing amounts of iodide
and bromide. The information supplied by Altech Associates grossly underestimated the capacity of the SAX
600 mg cartridges. Up to 10 mM iodide (1,270 mg/L)
were completely retained without breakthrough bleeding
in the eluted urine, the 0.05 N and 0.1 N NaNO 3 fractions. All the iodide added was recovered in the 5 N
NaNO3 fraction. That is 10 times the maximum amount
of iodide expected from theoretical consideration. The
same high capacity of the SAX cartridges for bromide
was observed even when 25 mM bromide (2,000 mg/L)
was added to the urine samples, that is 25 times the
expected capacity (Table 3). We have no explanation
for this discrepancy between the data supplied by Altech
and the data obtained at the Optimox Potentiometric
R&D Laboratory.
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Table 2

Chromatography of Halides Using the Altech SAX 600 mg Cartridge in a
Positive Displacement Manifold PDM-20: Percent Recovery of Fluoride, Chloride,
Bromide, and Iodide in Eluted Fractions of Increasing NaNO3 Ionic Strength
Eluted Fractions
(10 ml each)

Percent Recovery
Chloride

Fluoride

Bromide

Iodide

Eluate

≥98%

<1%

<1%

<1%

0.05 N NaNO3

<2%

≥98%

<1%

<1%

0.1 N NaNO3

<1%

<1%

≥98%

<1%

5.0 N NaNO3

<1%

<1%

<1%

≥98%

dence limit, is a limiting factor. In order to compute the
standard curve, (the dose response curve), the EMF expressed in millivolts (mV) was plotted on the Y-axis
against the logarithm of increasing amount of iodide,
from 10-3 M to 10-8 M on the X-axis. The iodide selective electrode was extremely sensitive (Figure 8), with a
linear response from 10-3 M to 10-7 M. A mean D EMF
of 61 mV per decade was observed from 10-3 M to 10-7
M, but from 10-7 M to 10-8 M, the standard curve became
non-linear with only 36.2 mV per decade.3
Specificity: We have previously validated the specificity
of the ISE method by comparison of values obtained
with ICP-M.S.3 In the simplified procedure, the addition
of 0.4 M NaNO3 to the urine sample resulted in the removal of the interfering halides, chloride and bromide,
in the eluted urine prior to desorption of iodide with 10
ml 5 N NaNO3.
Precision and Accuracy: The precision and accuracy of
the 2-step method were tested by measuring 5-6 replicates of a urine collection from a subject not on iodine

supplementation, prior to and following addition of increasing amounts of potassium iodide to aliquots of the
urine collection from 1 mg iodide to 50 mg iodide. The
data are displayed in Table 5. Regarding accuracy of the
2-step procedure, percentage recovery of added iodide
were 102% for 1 mg iodide; 92% for 10 mg iodide;
100% for 30 mg iodide; and 102% for 50 mg iodide.
Regarding precision, the coefficient of variation of 5-6
replicate measurements were 7% for 1 mg iodide; 12%
for 10 mg; 7.4% for 30 mg; and 6.3% for 50 mg iodide.
The same experiments for accuracy and precision were
performed with the 4-step method and displayed in Table 5 for comparison.
Methodology
The procedure described here is for the measurement of
iodide in the 24-hour urine collection for the iodine/iodide loading test. The test is performed in order
to assess whole body sufficiency for iodine prior to and
following orthoiodosupplementation.12 However, it can
be used also to measure iodide in spot urine samples.
(Continued on next page)

Table 3

Elution Profile of Iodide and Bromide
Percent Bromide Recovered
(mean of triplicates)

Percent Iodide Recovered
(mean of triplicates)

Eluted urine

<0.1%

<0.1%

0.05 N NaNO3

<<0.1%

<0.1%

0.1 N NaNO3

99.2%

<0.1%

5.0 N NaNO3

<0.1%

98.6%

Eluted Fractions

Elution profile of iodide 10 mM (1,270 mg/L) and bromide 25 mM (2,000 mg/L) on the SAX 600 mg cartridge using a step
gradient elution with increasing concentration of NaNO3 as outlined in Figure 2. (From reference 8)
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Table 4

Interference of Increasing Concentrations
of Chloride and Bromide Added to
Water in the ISE Measurement of Iodide
Chloride
Added

Iodide
Measured*

Interference**

100 mM

0.15 µM

670,000

500 mM

0.78 µM

641,000

1,000 mM

2.3 µM

435,000

b)
c)

d)

e)

Mean = 582,000
Bromide
Added
2.2 µM

4,545

100 mM

18.6 µM

5,380

1,000 mM

152 µM

6,670
Mean = 5,530

* Mean of triplicates
** Molar ratio of added halide/iodide measured

Iodine/Iodide Loading Test: If the patient is on orthoiodosupplementation, he/she should stop ingesting iodine
24-48 hours prior to the loading test. The following instructions are presented as guidelines only:
1) Discard the first morning urine of Day 1.
2) Take four tablets of Iodoral® 12.5 mg with a
glass of water.
3) Collect all urine samples for 24 hours following
ingestion of the loading dose. Include the first
morning urine on Day 2. A 3-liter plastic bottle
appropriate for the 24-hour collection can be
obtained from VWR Scientific Product (PN#
60872-564). The 16-ounce urine collection cup
is available from General Bottle Supply Co.,
phone (323) 581-2001 (PN# T31216-1).
4) At the end of the 24-hour collection, shake the
3-liter bottle well. Measure volume of urine in
the 3-liter bottle by looking at markings on side
of bottle, and pour 1-2 ounces into a 2-ounce
plastic bottle (VWR Scientific Product, PN#
16126-041). Two plastic 2-ounce bottles should
be supplied in case the 24-hr urine volume is
greater than 3 L.
5) If the 24-hour urine volume exceeds 3 L, then:
a) Measure volume of urine in the 3-liter bottle
THE ORIGINAL INTERNIST
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f)

We use the food grade coloring FDC Green #3 at a concentration of 1 ml of a 1% solution per liter of urine.3 It
is used for its antiseptic properties and also as a marker
for spent cartridges. Having two benzene rings in its
molecule, FDC Green #3 forms a very strong hydrophobic interaction with the benzene rings in the SDB backbone of the SAX. FDC Green #3 was retained on the
column, resulting in a clear eluate. Spent cartridges
(Continued on next page)

Figure 6

Effect of Increasing
Concentrations of NaNO3
Percent recovery of bromide and iodide

10 mM

by looking at the markings on the side of
bottle. Pour 1 oz. of urine in the 2-ounce
plastic bottle. Write the name, date, volume
of urine on the 2-ounce bottle.
Discard urine in the 3-liter bottle. Use the
same 3-liter bottle to continue collection.
At the end of 24-hour collection, measure
urine volume again and repeat steps 5a and
5b.
When the form is completed, under total
volume, write: “Collected in 2 parts, both
sample bottles enclosed.”
The concentration of iodide in the 24-hour
urine will be the sum of both values obtained in the two specimens.
If only one of the two sample bottles is
needed, return the empty one with your
package.
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could be identified by the greenish-blue color of FDC
Green #3 retained on the resin of the cartridges.
Equipments and Materials: The equipment, accessories, and materials needed for the ISE procedure are displayed in Table 6. We recommend the Thermo Orion
Meter #720-A Plus connected to the Thermo Orion iodide electrode 9653 BN, which is very sensitive for iodide (See Figure 8). The 9-position magnetic stirrer
from Corning is available from Spectrum Chemical
(Gardena, CA). The SAX cartridges are available from
Altech Associates. The specifications are SAX cartridges #21907 Maxi Clean SPE 600 mg.
ISE Procedure: A urine sample from the 24-hour collection is transferred into a supplied 45 ml plastic vial
with a snap top containing a tablet of NaNO3 and FDC
Green #3. The volume of urine must reach the level of
the outer ring on the plastic vial (35 ml). After dissolving the tablet into the urine (0.4 N NaNO3 final concentration), 10 ml of the urine containing 0.4 N NaNO3 are
aspirated into 10 ml plastic syringe (BD #301030). Do
not discard the remaining 25 ml of urine in the plastic
vial until you have satisfactorily completed the ISE
measurement of iodide. The Altech SAX cartridge
(#21907) is then fitted at the tip of the syringe. The syringe/cartridge combination is placed into the PDM-6
unit for elution. The speed of elution is set at 3 ml/min.
The eluted urine contains chloride, fluoride, and bromide, and it is discarded. The retained iodide on the
SAX resin is then eluted with 10 ml 5 N NaNO3 and collected into a 30 ml glass beaker containing 20 ml of purified water. The concentration of iodide is measured
under continuous stirring with the Orion ISE (#9653

BN) connected to the Orion Meter 720A-Plus which is
programmed with the units of milligrams iodide per liter for
the dose response curve.3 Figure 8 in this manuscript can
be used as a guideline when setting up the dose response
curve. Over the last five years, Optimox Potentiometric
R&D Lab has used five different ISEs from Orion. The
dose response curves for these electrodes are almost superimposable. These electrodes are very reproducible.
Physicians who do not want to invest in the equipment,
time, or personnel required for the measurement of
iodide in situ but wish to perform the initial step in the
separation of iodide from the other halides can mail the
SAX cartridges containing the iodide fraction to a
laboratory familiar with this procedure. From preliminary testing at the Optimox Potentionmetric R&D Lab,
the retained iodine in the SAX cartridge is stable for up
to 10 days at room temperature, as long as the hydrated
resin does not dry out. To prevent drying of the
cartridges, tight plugs are provided for both ends of the
cartridge.
If the health care provider chooses the above option, the
only equipment needed would be the PDM-6. There
would be no need for glassware and pipetting devices.
We are planning to offer kits with six cartridges, six syringes, and six plastic 45-milliliter vials with caps containing one tablet of NaNO3 and FDC Green #3. The
NaNO3 concentration will be 0.4 N when the NaNO 3
tablet is dissolved in 35 ml of urine. The cartridges
will have a code number so that the physician can supply
the cartridges to another laboratory for analysis without
supplying any information on the patient, for the sake of
confidentiality and privacy. However, information on
(Continued on next page)

Table 5

Accuracy and Precision of the ISE Assay of Iodide Using the 4-Step
versus the 2-Step Chromatography on the SAX Cartridges
4-Step Procedure

2-Step Procedure

Iodide Added

(n)

Mean

SD

CV

(n)

Mean

SD

CV

0 mg

(6)

0.052

0.012

23%

(6)

0.045

0.010

22%

1 mg

(6)

0.96

0.084

8.9%

(5)

1.02

0.07

7%

10 mg

(5)

10.1

0.34

3.4%

(5)

9.2

1.1

12%

30 mg

(5)

32.6

1.1

3.4%

(5)

30.2

2.2

7.4%

50 mg

(5)

54.8

7.8

14%

(5)

50.8

3.16

6.3%

Values are expressed as mg iodide/L urine.
n = number of replicate measurements
CV = coefficient of variation
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the amount of iodine/iodide ingested and the total volume of the 24-hour collection are needed if you want the
laboratory to calculate the percent excretion of the oral
load.

mentation program in their practice, including the iodine/iodide loading test prior to and following iodine
supplementation. Currently, only two laboratories offer
the measurement of urine iodide in the 24-hour urine
collected during the loading test: FFP Laboratory
Urine samples with known amounts of iodide will also
(Hendersonville, NC) and Doctors Data (St. Charles,
be available for testing the accuracy of the procedure in
IL). Both laboratories use the 4-step procedure with the
the physician’s office. If
PDM-20.8 The increased
the SAX cartridges con- Figure 7
interest of physicians and
taining the iodide frac- The Simplified 2-Step Chromatographic Procedure other health care profestion are mailed to ansionals in this program is
10 ml of urine sample
other laboratory, one
exemplified by the fact
10
ml
of
IN
containing
5N NaNO3
sample out of every six
that at the FFP Labora0.4 Molar NaNO3
samples could be an ali- SEQUENCE
tory alone, more than
1
2
quot of urine with known OF ELUTION
10,000 loading tests were
amounts of iodide. In
performed over the last
S
A
X
C
a
r
t
r
i
d
g
e
this way, the reliability
three and a half years.
Altech #21907 600 mg
of the results from that
laboratory could be
We have simplified the
evaluated.
ISE procedure in order to
encourage more physiIn 10 ml of
Fluoride
Iodide
5N
NaNO
cians and other health
Discussion
Chloride
3
OUT
Bromide
Until recently, the essencare professionals to im
in eluted urine sample
tial element iodine was
plement the orthoiodo20 ml H2O
totally neglected by the
supplementation promedical profession to the
gram in their practices.
point where physicians
Having various options
ISE assay
did not request a single
for measurement of urine
discarded
of iodide
test for urine iodide coniodide by the ISE procecentration during their
dure with increasing deOrion electrode
#9653 BN
whole medical career.
gree of involvement by
What they learned about
the health care practitioThis
procedure
is used
to separate the procedure
iodide fraction
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the other the iodide
simplified
2 step
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used
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i n o r g a n i c , Fig.n7o nThe
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Molar.
3
mainly from epidemiolwhole body sufficiency
ogical studies in areas of the world with extremely sefor iodine during the follow-up of the patient on orthoiovere deficiency causing neurological defect and mental
dosupplementation. We are planning to perform “field
retardation. A recent review on the history of iodine in
testing” of this simplified approach with the collaboramedicine21-23 revealed that the neglect and fear of iodine
tion of health care professionals. The results of these
in medical practice did not originate from published
tests will be the subject of a future article in The
studies with documented cases of serious adverse effects
Original Internist.
to inorganic, non-radioactive iodine. Instead, it originated from iodophobic misinformation, surprisingly reAbout the Authors
sulting in two successive waves of medical iodophobia
which may have caused more misery and death in the
Guy E. Abraham, MD, is a former Professor of ObstetUS than both World Wars combined.24 The first wave
rics, Gynecology, and Endocrinology at the UCLA
lasted 15 years (1910-1925) and the second wave is still
School of Medicine. Some 35 years ago, he pioneered
alive and well after almost 60 years (1948-2006).
the development of assays to measure minute quantities
of steroid hormones in biological fluids. He has been
Over the past four years, in response to our publications
honored as follows: General Diagnostic Award from the
emphasizing the safe and effective use of inorganic, nonCanadian Association of Clinical Chemists, 1974; the
radioactive iodine in medical practice,5,8-14,24,25 physiMedaille d’Honneur from the University of Liege,
cians and other health care practitioners have imple(Continued on next page)
mented, safely and successfully, the orthoiodosuppleTHE ORIGINAL INTERNIST
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Figure 8

Dose-Response Curve Observed with the Iodide-Selective Electrode
Meter: ORION #720 - A Plus
Electrode = ORION #9653 BN
Filling Solution = ORION #D
ISA = NaNO3 5M
Standard Volume/ISA Volume = 2
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Fig. 8: Dose-response curve observed with the iodide-selective electrode. (From Reference 3)

Belgium, 1976; the Senior Investigator Award of Pharmaciamacia, Sweden, 1980.
Roxane C Handal, BS, is a graduate student at Boston
University who spent a two week apprenticeship with
Dr. Abraham at the Optimox Potentiometric R&D Lab.
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8)

John C. Hakala, RPh, is the Director of Hakala Research Laboratory.
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Table 6

Equipment, Accessories, and Chemicals Required for the
Measurement of Urine Iodide by the ISE Procedure
Equipment

Manufacturer
(PN)

Supplier
(PN)

Approximate
Cost

Supplier
Phone #

ISE Meter

Thermo Orion
(720A-Plus)

Cole Parmer
(C-58810-50)

$1,500

800-323-4540

Iodide Electrode

Thermo Orion
(9653 BN)

Spectrum
(246-25491)

$650

800-772-8786

Magnetic Stirrer

Corning
(440826)

Spectrum
(338-21613)

$1,300

800-772-8786

Positive Displacement Manifold
PDM-6

Optimox
(PDM-6)

Optimox
(PDM-6)

$900

800-223-1601

$150/50 cartridges

800-255-8324

Accessories
Altech Associates Altech Associates
(21907)
(21907)

SAX Cartridges
Glassware Pipetting Devices

—

Spectrum

—

800-772-8786

Beckton Dickinson
(BD301030)

VWR
BD301030)

$165/850 syringes

800-932-5000

Spectrum
(S-259)

Spectrum
(S-259)

$65/L

800-772-8786

Sodium Iodide 0.1 M

Thermo Orion
(945306)

Cole Parmer
(C057323)

$90/L

800-323-4540

Electrode Filling Solution #D

Thermo Orion
(900063)

Cole Parmer
(C05713-36)

$80/5 x 60 ml

800-323-4540

Plastic Syringes (10 ml)
Chemicals
Sodium Nitrate 5N
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Yerba Maté: A Review
by Irina Dralyuk, MS, and Dallas Clouatre, PhD,
and Harry G. Preuss, MD

Introduction
Many physicians have long sought healthful alternatives
to coffee for their patients, in part because the American
beverage of choice continues to receive mixed health
reviews. Likewise, many health-conscious individuals,
in general, are looking for energizers that go beyond the
“daily grind” to supply antioxidant and other benefits.
One possible answer is yerba maté (or maté), a tea-like
beverage with a flavor characterized as being somewhat
sweet with slightly bitter tones and a similarity to tea
(Camellia sinensis), although with less astringency.
Consumed widely in Argentina, Uruguay, Paraguay, and
southern Brazil, it also is used in local traditional medicine and in commercial herbal preparations.
Maté remains a mystery to most American consumers,
yet maté bars are as common in South America as coffee
bars are in North America and Europe. Yerba maté, Ilex
paraguariensis, or erva mate in Portuguese, comes from
the Aquifoliaceae holly family, native to South America,
and has numerous common names, including congonha,
erveira, Paraguay cayi, Paraguay tea, South American
holly, mateteestrauch, erva-verdadeira, St. Bartholomew’s tea, Jesuit’s tea, hervea, caminu, kkiro, and kali
chaye. The plant is indigenous to Argentina, Uruguay,
Paraguay, and Southern Brazil. In the 16th century, a
Spanish explorer, Juan de Solis, was introduced to maté
through the Guarani Indians of Paraguay. He brought it
back to Spain, from which its use spread to neighboring
European countries. Currently, countries such as France,
Germany, and Britain all use maté as an herbal remedy
for various maladies. Indeed, a number of medical uses
are listed in the official German Commission E monographs.
Yerba maté is characteristically brewed into a tea.
Yerba maté leaves are dried, chopped, ground into a fine
mixture, and then placed into a gourd and submerged in
hot water.24 The tea is sipped out of a hollow gourd
through a silver metal straw called bombilla. The bombilla is flared at the bottom end and has small holes dispersed over the bulb. The word bombilla means “little
pump” or “straw” in Spanish, and prevents the ground
maté leaves from coming up through the straw. Similar
to coffee and tea, milk, sugar, and/or honey may be
added.
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Overview of Traditional Uses & Modern Research
South American traditional herbal systems employ yerba
maté as a tonic, diuretic, stimulant (to reduce fatigue),
and as an aid to gastric functions. It also is used to promote internal cleansing and the elimination of wastes
from the body. In Europe, it is used for weight loss and
to combat physical and mental fatigue. In Germany, it is
the subject of an official monograph that lists its uses as
including mental and physical fatigue. In France, yerba
maté is approved for lack of energy and as an aid in
weight-loss programs, among its other functions. Similarly, in the British Herbal Phamacopoeia (1996) it is
indicated for the treatment of fatigue, for use in weight
loss, etc. Yerba maté now is cultivated even in India and
is listed in the Indian Ayurvedic Phamacopoeia. (Refer
to Figure 1 for a list of uses.26)
The traditional uses of yerba maté enjoy some support
from modern research, which has uncovered the presence of a number of active compounds. The most important of these are known as caffeoylquinic acids,
which include chlorogenic acid. These are powerful antioxidants that also are found in artichoke extracts and
likely play a role in the digestive benefits associated
with the intake of maté. Chlorogenic acid is linked to
the improved secretion of bile and may inhibit the actions of toxins upon the liver. Insufficient bile flow is a
common cause of many digestive disturbances. Choleretics (substances that increase bile flow) aid digestion,
especially in cases of overindulgence and the consumption of excessive alcohol. Although choleretics are generally healthful, one group that should exercise caution
regarding maté consumption consists of individuals with
gall bladder disease or bile duct blockage. (Refer to Figure 2 for a list of properties and actions.26)
Recently, at least one European herbal extractor has begun to make available “green maté.” Green maté is related to typical yerba maté much as green tea is to black
tea. Just as black tea has been fermented, whereas green
tea has not, traditional maté is often aged for up to 12
months. Volatile and unstable compounds, such as antioxidants, are either destroyed or greatly changed by slow
fermentation and by other procedures used to stabilize
the leaf. The parallel between tea and maté as beverages
is very strong in other ways. Of the 196 volatile chemical compounds found in yerba maté, 144 are also found
in tea. Fermentation is especially destructive to the caffeoylquinic acids, including chlorogenic acid, that give
maté much of its antioxidant “punch” and its digestive
benefits. Therefore, for some purposes a “green” extract
of maté may prove preferable.
(Continued on next page)
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Figure 1

List of Maté Uses
Arrhythmias

Cardiac
insufficiency

Depression

Diuretic

Gastric function aid

Increase gastric
emptying

Internal cleansing
agent

Kidney and bladder
stones

Laxative in large
amounts

Mild analgesic for
headaches/
rheumatic pains

Tonic

Promoter of waste
elimination

Urinary tract
infections

Stimulant: Mental
and physical fatigue

Weight loss
supplement

A number of properties and actions of Ilex paraguariensis have been documented. These are summarized in
Figure 2.26 The plant contains a number of compounds
which are listed in Figure 3.26
The primary active compounds are considered to be the
xanthine alkaloids (caffeine, theobromine, and theophylline), saponins, and chlorogenic acid. Ergosterol- and
cholesterol-resembling sterols are also present, as well as
novel saponins called metasaponins. Saponins are phytochemicals that have documented pharmacological activities. Immune system stimulation has recently been
shown to be one of these.11,12,17,18,20,21 Maté leaves also
contain vitamins, minerals, and 15 amino acids. The
purpose of this review is to explore the research conducted on ilex paraguariensis in an to attempt provide a
better understanding of its therapeutic actions.
Active Compounds
Phenolics: Ilex paraguariensis has a number of active
constituents, including purine alkaloids (caffeine, theobromine, and theophylline), caffeyol derivatives (caffeic
acid, chlorogenic acid, 3,4-dicaffeoylquinic acid, 3,5dicaffeoylquinic acid and 4,5-dicaffeoylquinic acid), and
flavonoids (quercetin, rutin and kaempferol). Numerous
studies have been published on the presence, amount,
and purification processes appropriate to the various
compounds.11,12,20,21
A study conducted by Filip, et al,12 looked at the presence of phenolic compounds in the Ilex species. The
study compared Ilex paraguariensis to six congeneric
substances using high performance liquid chromatography (HPLC). The following compounds were detected
and quantifed: caffeyol derivatives (caffeic acid, chlorogenic
acid,
3,4-dicaffeyolquinic
acid,
3,5dicaffeyolquinic acid, and 4,5-dicaffeyolquinic acid) and
flavonoids (quercetin, rutin and kaempferol). Leaves of
138

each plant material were collected and voucher specimens deposited at the Herbarium of the CEFYBO
(Centro de Estudios Farmacológicos y Botánicos) or the
Miguel Lillo Institute in Argentina. Dried and powdered
leaves were boiled with water, cooled, filtered, and adjusted for volume. HPLC analysis was then conducted
on the compounds, achieved by the external standard
method using Carl Roth chlorogenic acid, caffeic acid,
rutin, quercetin, and kaempferol standards. Ilex paraguariensis showed the highest content of flavonoids and
caffeyol derivatives of all the assayed species, namely,
9.608% total caffeyol derivatives, and 0.0643% total
flavonoids. The choleretic, antioxidant, and hypocholesteremic activities exhibited by maté are supported by the
high amounts of caffeyol derivatives and flavonoids
found in Ilex paraguariensis.12
Purines: The presence of caffeine, theophylline, and
theobromine in maté has been demonstrated in several
experiments. These purine alkaloids are also found in
coffee, guarana, and cocoa beans and stimulate the central nervous system, muscles, and circulatory systems.
A study by Saldana, et al,20 examined the extraction of
purine alkaloids from maté using supercritical CO 2 .
High performance liquid chromatography was used to
identify the caffeine, theophylline, and theobromine in
the extracted fractions, and carbon dioxide was used as
the solvent to remove the alkaloids from maté leaves.
Carbon dioxide was used in this experiment instead of
other standard solvents such as water or organics (i.e.,
dimethyl chloride). It is considered more fitting as a
food solvent because of its low critical temperature
(31o), non-toxicity, and low cost. Results identified alkaloid presence and a higher selectivity of CO2 for caffeine than for theobromine and theophylline. Nine
grams of dry ground maté yielded 38.77 mg of caffeine,
3.13 mg theobromine, and 0.42 mg of theophylline.
(Continued on next page)
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This is equal to 4,308 mg of caffeine, 348 mg of theobromine, and 47 mg of theophylline per kilogram of dry
maté. These numbers are in agreement with the values
reported by Mazzafera18 of 5,371 mg/kg caffeine, 340
mg/kg theobromine, and 142 mg/kg theophylline. Approximately 94% of the caffeine, 68% of the theobromine, and 57% of the theophylline were recovered
within the first seven hours of extraction.20
A later study by Saldana, et al,21 looked at the extraction
of methylxanthines from guarana seeds, maté leaves, and
cocoa beans using supercritical carbon dioxide and ethanol. Significant contents of caffeine (0.5-0.8%), theophylline (0.01-0.08%), and theobromine (0.03%) were
once again documented. A retrograde behavior (a decrease in solubility with a temperature increase) was
documented for the maté leaves in both studies at pressures under 19 MPa. (Normal behavior of solubility is
to increase with rising temperatures.) This behavior pattern demonstrates the influence of temperature and pressure on supercritical extraction of methylxanthines from
tested plants. The latter experiment also demonstrated
that the presence of ethanol as a cosolvent increased extracted methylxanthine amount.21
Purines in Leaf Waxes: Caffeine and theobromine also
have been recovered from the epicuticular waxes of the
maté leaf.3 Samples from three populations of Ilex paraguariensis collected from three different states in Brazil
were examined for methylxanthine content by undergoing soluble chloroform fraction of the whole dried leaves
(epicuticular wax) and, in some selected samples, the
residual crushed leaves as well. Results showed that the
content of leaf wax was about 0.5% on average of dry
leaf weight. Caffeine content varied from 0.16 to 127.6
μg/mg. Theobromine content varied from 0 to 9.5
μg/mg. To see if a correlation between epicuticular wax
methylxanthines and intracellular amounts of these substances exists, the inner methylxanthine content was calculated in selected samples. A significant correlation
was found for inner caffeine and epicuticular caffeine.
No significant correlation was found for the theobromine. These results demonstrate the presence of substantial amounts of caffeine and theobromine inside the
leaves as well as smaller amounts in the epicuticular
waxes of the leaves.3
Matéine – Real or Fictitious?: As maté started becoming more popular in North America, a question was
raised about the presence of caffeine in maté. It was hypothesized that matéine, not caffeine, was present in
maté and that the matéine is a stereoisomer of caffeine
with markedly different properties. There is no isomer
of caffeine. The caffeine molecule lacks a stereocenter
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and thus has no rotational isomers whatsoever. This is
important to remember when reading advertising claims
on matéine and its supposed properties (i.e., lack of habituation to matéine drinks, milder diuretic properties
than caffeine, peripheral blood vessel relaxation, and
others). Ilex paraguariensis does, in fact, contain caffeine, as has been demonstrated by numerous studies.25
Individuals, indeed, often may react differently to maté
than to coffee, but this likely reflects the different mix
and amounts of methylxanthines and/or other factors
rather than supposed special properties of matéine.
Caffeoyl Derivatives & Flavonoids: In addition to identifying phenol presence in Ilex paraguariensis, research
has shown the presence of caffeoyl derivatives and flavonoids. Filip and Feraro11 used a reverse phase column
and applied a gradient to resolve the compounds. They
isolated and quantified the following caffeoyl derivatives:
chlorogenic acid, caffeic acid, 3,4–
dicaffeoylquinic acid, 3,5–dicaffeoylquinic acid, and
4,5–dicaffeoylquinic acid. Furthermore, they identified
the following flavonoid compounds: rutin, quercetin,
and kaempferol. An external standard method was used
to quantify the compounds. In addition to identifying
active substances in the maté extract, biological activity
assays showed a significant increase in bile flow in rats
in the initial 30 minutes after maté intake, as well as in
the percentage of bile flow increase in the intestinal propulsion activity. The analyzed doses of maté had no associated toxic effects. This ability to increase intestinal
propulsion suggests that maté could be a useful aid in
gastric function and weight loss.
Additionally, maté extract demonstrated high antioxidant
activity. To assess the antioxidant capacity of Ilex paraguariensis, free radicals were generated in liposomes by
2,2’-azobis [amidinopropane] chloride (AAPH) oxidation. After undergoing incubation, liposomes were examined for damage, and antioxidant activity was calculated. Expressed in equivalents of a common antioxidant (trolox) for the 50% inhibition of TBARS (2,2’thiobarbituric-reactive substances), the antioxidant capacity for maté was found to be 7.78 (mM trolox). This
is slightly lower than the established capacity of red
wine at 8.85 mM. (150 ml of red wine is equivalent to
300 ml of green or black tea. [23 in Filip, Feraro]) Thus,
it is evident that Ilex paraguariensis exhibits powerful
antioxidant activity.11
Antioxidant & Propulsion Activity: Further studies on
the antioxidant abilities of maté include an experiment
conducted by A. Gugliucci,15 which examines the antioxidant effects of maté by measuring its ability to de(Continued on next page)
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crease oxidability of human LDL [low density lipoprotein] in vivo. This was a follow-up study to the one conducted by Gugliucci and Stahl in 1995 showing inhibition of oxidized LDL by maté extract in vitro with a potency comparable to that of ascorbic acid. The 1996
study looked at oxidability in whole plasma from healthy
fasted human subjects prior to and following maté ingestion. The study showed that maté antioxidants are absorbed in high enough amounts into plasma to inhibit
copper-induced LDL autoxidation by increasing aqueous-phase antioxidant capacity. The ability of maté to
provide protection from oxidative damage suggests its
possible use in helping prevent progression of such
pathological conditions as diabetes and atherosclerosis.
These and other diseases often escalate due to the production of free radicals that can be scavenged by the
polyphenols and flavonoids found in Ilex paraguariensis.
In a study comparing the antioxidant activity of three red
wines, tea, and yerba maté infusions, three different assays were used to evaluate the antioxidant capacity of
each substance.1 The inhibition of the luminal-inducedchemiluminescence assay (TRAP), the inhibition of
TBARS formation in liposomes by fluorescence, and the
protection of Jurkat cells from AMVN-induced oxidation were examined (AMVN — 2,2’-Azobis (2,4dimethylvaleronitrile). The spectrophotometric data
showed that the wines had 2-5 times higher phenol content than the tea and the maté [p<0.01]. The TRAP assay showed that the Cabernet Sauvignon had the highest
antioxidant capacity, followed by maté, Malbec wine,
the generic wine, and finally the tea. While a significant
and positive correlation [p<0.001] was found between
the TRAP values and the total phenolic content for the
other beverages, one was not detected for maté. This is
likely due to the fact that part of the total antioxidant
capacity of maté is related to non-phenolic compounds.
The highest TBARS inhibition was found in Cabernet
and Malbec wines, followed by maté and tea, indicating
beverage ability to inhibit lipid oxidation by radicals
generated in the aqueous phase. The assay results also
suggest a surface-related action of polyphenols.

The final method of beverage evaluation, ability to protect cells from AMVN-mediated oxidation, showed tea
and Cabernet wine to be the strongest, followed by maté.
Calculations of matrix effects of the different beverages
(derived by comparing the antioxidant capacity of a beverage with a solution that had an equivalent amount of
phenols) showed the Cabernet to be the most effective of
the beverages by the TRAP assay and the cell oxidation
inhibition parameters. Tea and maté, however, were the
most powerful antioxidants when matrix effects were
calculated for liposome oxidation inhibition, indicating
that not all the methods used to evaluate the beverages
are equivalent. More importantly, the experiment demonstrates the ability of all examined beverages to provide
antioxidant protection at tissue levels in a regular human
diet. The results also indicate that populations drinking
large amounts of maté daily benefit significantly from
the antioxidant defenses provided by ilex paraguariensis.
Other studies on the antioxidant properties of Ilex paraguariensis include the work of Schinella, et al,22 which
looks at the effects of maté on free radical-generating
systems. Enzymatic and non-enzymatic lipid peroxidation in rat liver microsomes was inhibited, as was the
H2O2-induced peroxidation of red blood cell membranes.
Maté further demonstrated radical scavenging ability
toward superoxide anion and 2,2-diphenyl-1picrylhydrazyl radical. It did not exhibit radical scavenging properties toward the hydroxyl radical within the
range of concentrations used. This study further supports the idea that maté can help lower free radical damage in an organism.
A study by Bracesco, et al,5 showed protective properties of maté against H 2O2 — induced DNA doublestrand breaks and lethality in Saccharomyces cerevisiae,
as well as against LDL-oxidation by peroxide and lipoxygenase. Total polyphenol content was also calculated for maté, green and black teas, at 6.5±0.8; 1.8±0.5;
and 1.13±0.3 mM of quercetin equivalents per liter, respectively. Interesting to note are the respective free
(Continued on next page)

Figure 2

Properties and Actions of Ilex Paraguariensis
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+ Chronotropic
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Antioxidant

Choleretic
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+ Ionotropic
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radical quenching activities at dilutions of 1x10-1 v/v:
75±5%; 35±5%; 2±5%, demonstrating that the antioxidant properties of maté are comparable to that of green
tea, a widely accepted source of phenols.
Gastric & Weight Loss Effects
The effects of Ilex paraguariensis on gastric emptying
and weight loss have been examined in a number of
studies, including the study by Filip and Ferraro11 cited
previously. A study by Gorzalczany, et al,14 looked at
choleretic effect and intestinal propulsion properties of
maté and its substitutes or adulterants. An increase in
bile flow and intestinal propulsion was found in response
to Ilex paraguariensis and Ilex brevicuspis, but not in
response to Ilex argentina or Ilex theezans. When consuming commercial products of yerba maté, it is important to note that the therapeutic properties of Ilex paraguariensis can be affected in the presence of one or more
adulterants.
Anderson and Fogh2 conducted a study on YGD, an
herbal preparation that contains Yerba maté, Guarana,
and Damiana, looking at the weight loss effects of the
preparation. They found that a prolonged gastric emptying time followed YGD ingestion versus a placebo capsule (58±15 min; 38±7.6 min). Gastric emptying prolongation was statistically significant (P=0.025). Reductions in body weight were 0.8±0.05 kg after 10 days of
YGD treatment and 0.3±0.03 kg after 10 days of placebo
treatment. After 45 days of YGD treatment, weight loss
was 5.1±0.5 kg. It was 0.3±0.08 kg after 45 days of placebo treatment. Maintenance treatment over 12 months
resulted in no further weight loss (73 kg at the beginning
of the 12 months and 72.5kg at the end of the 12
months). YGD’s ability to significantly delay gastric
emptying, reduce the time required to perceive gastric
fullness, and induce weight loss implicates potential
benefits in obesity-related diseases such as diabetes and
hypertension. Further research is needed to examine
energy intake, dietary quality, satiety ratings, body
weight, and body composition in relation to maté and
other herbals indicated as weight loss aids.
Cancer Risk
The consumption of hot beverages, including Ilex paraguariensis, has been associated with increased rates of
oral, oropharyngeal, esophageal, and laryngeal cancers.6,7,9,13,19,23 Numerous studies have been conducted
in an effort to identify a mechanism of action and to control for confounding risk factors, such as alcohol and
tobacco use, as well as high consumption of red meat.
Castellsague, et al,7 conducted a case-controlled study in
Argentina, Brazil, Paraguay, and Uruguay in order to
estimate the effects of consuming hot beverages, while
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taking into account other risk factors that could influence
the increased incidence rates of esophageal cancers in
these regions. After adjusting for the effects of tobacco
and alcohol consumption they found a statistically significant increase in esophageal cancer risk for heavy
maté drinkers (>1 L/day) and drinkers of very hot maté,
as well as for drinkers of other hot beverages such as tea
and coffee with milk, but not coffee alone. They also
found protective effects of frequent consumption of
vegetables, fruits, cereals, and tea, and a moderate increase in risk with a frequent consumption of meat, animal fats, and salt. They came to the conclusion that
chronic thermal injury does contribute to esophageal
cancer risk. They also speculated that the risk associated
with maté consumption is largely increased only at very
high temperatures and in large amounts, and that a joint
exposure to both maté drinking and smoking formed a
multiplicative effect.7
A study by Rolon, et al, compared maté drinkers of hot
and cold or warm maté and found that only those subjects who drank maté very hot had an increased risk of
esophageal cancer, even after adjustment for the effects
of tobacco and alcohol. This study indicates that the
correlation found between maté drinking and esophageal
cancer is attributed to the thermal effect of maté drinking.19 Another study, one conducted by Castelletto, et
al,6 found maté consumption to have only a marginal
effect on esophageal cancer development, while a study
by De Stephani, et al,9 found a strong dose-response relationship between risk of esophageal cancer and daily
maté drinking for both men and women, regardless of
temperature effects. Sewram, et al,23 looked at the risk
of squamous cell esophageal cancer in Uruguay and
found the main risks to be tobacco and alcohol consumption. After adjusting for these effects, however, they
found heavy maté drinking and very hot maté drinking
to be a significant risk factor for both men and women.
In examining the literature and the well-documented association between maté drinking and esophageal cancer
risks, it is difficult to disentangle the effects of amount
and temperature of maté consumption, as well as the effects of overlapping habits such as smoking and drinking
alcohol. It is important to consider that maté is consumed through a metal straw, placing the hot liquid directly into the oropharynx and the esophagus, which
could be contributing to the high correlation between
maté drinking and esophageal cancer rates. In accessing
the studies conducted on maté drinking, it is necessary to
take into account that all maté drinking is self-reported,
and that no numerical values are assigned to beverage
temperature, only nominal values of warm, hot, or very
(Continued on next page)
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hot. To date, no chemical carcinogenic mechanism has
been proposed nor ruled out. More controlled laboratory
research needs to be done before any judgment about the
esophageal cancer risk associated with maté drinking can
be made.
Conclusion
Move over, green tea? Perhaps. It is certainly true that
the field of antioxidant-rich health beverages has gotten
more crowded. Maté offers many benefits. These benefits include free radical scavenging, protection of cholesterol against oxidative damage, and promotion of digestive health. Due to its methylxanthine content, maté is a
proven energizer. Yerba maté consumption appears to
be a means of mildly increasing thermogenesis and daily
caloric expenditure while, at least in certain herbal combinations, slightly reducing caloric intake.
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Figure 3

List of Compounds Found in Ilex Paraguariensis
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Since the cost of prescription drugs is so outrageous, I
thought everyone I knew should know about this.
Please read the following and pass it on.
It pays to shop around. This helps to solve the mystery
as to why they can afford to put a Walgreens on every
corner.

The Shocking Truth
About Drug Prices
by Life Extension Foundation

Did you ever wonder how much it costs a drug company for the active ingredient in prescription medications? Some people think it must cost a lot, since many
drugs sell for more than $2.00 per tablet. We did a
search of offshore chemical synthesizers that supply the
active ingredients found in drugs approved by the FDA.
As we have revealed in past issues of Life Extension, a
significant percentage of drugs sold in the United States
contain active ingredients made in other countries.
In our independent investigation of how much profit
drug companies really make, we obtained the actual
price of active ingredients used in some of the most
popular drugs sold in America. The chart below speaks
for itself.
Drug

Retail/100 Tabs

Celebrex 100mg
Claritin 10mg
Keflex 250mg
Lipitor 20mg
Norvasc 10mg
Paxil 20mg
Prevacid 30mg
Prilosec 20mg

$130.27
$215.17
$157.39
$272.37
$188.29
$220.27
$44.77
$360.97

Cost
$0.60
$0.71
$1.88
$5.80
$0.14
$7.60
$1.01
$0.52

On Monday night, Steve Wilson, an investigative reporter for channel 7 News in Detroit, did a story on
generic drug price gouging by pharmacies. He found in
his investigation, that some of these generic drugs were
marked up as much as 3,000% or more. Yes, that's not
a typo, three thousand percent! So often, we blame the
drug companies for the high cost of drugs, and usually
rightfully so. But in this case, the fault clearly lies with
the pharmacies themselves. For example, if you had to
buy a prescription drug, and bought the name brand,
you might pay $100 for 100 pills. The pharmacist
might tell you that if you get the generic equivalent,
they would only cost $80, making you think you are
"saving" $20. What the pharmacist is not telling you is
(Continued on next page)

Mark Up % Drug
21,712%
3,306%
8,372%
4,696%
134,493%
2,898%
34,136%
69,417%

Retail/100 Tabs

Prozac 20mg
Tenormin 50mg
Vasotec 10mg
Xanax 1mg
Zestril 20mg
Zithromax 600mg
Zocor 40mg
Zoloft 50mg

$247.47
$104.47
$102.37
$136.79
$89.89
$1,482.19
$350.27
$206.87

Cost
$0.11
$0.13
$0.20
$0.024
$3.20
$18.78
$8.63
$1.75

% Mark Up
224,973%
80,362%
51,185%
569,958%
2,809%
7,892%
4,059%
11,821%

Lab Prices Too High? Can’t Get An Account?

Professional Co-op Is Your Answer!
Join Our Group and Save
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that those 100 generic pills may have only cost him
$10!
At the end of the report, one of the anchors asked Mr.
Wilson whether or not there were any pharmacies that
did not adhere to this practice, and he said that Costco
consistently charged little over their cost for the generic
drugs.
I went to the Costco site, where you can look up any
drug, and get its online price. It says that the in-store
prices are consistent with the online prices. I was appalled. Just to give you one example from my own experience, I had to use the drug, Compazine, which
helps prevent nausea in chemo patients. I used the generic equivalent, which cost $54.99 for 60 pills at CVS.
I checked the price at Costco, and I could have bought
100 pills for $19.89. For 145 of my pain pills, I paid
$72.57. I could have gotten 150 at Costco for $28.08. I
would like to mention that, although Costco is a
"membership" type store, you do NOT have to be a
member to buy prescriptions there, as it is a federally
regulated substance. Patients just tell them at the door
that they wish to use the pharmacy, and they are welcomed in.
Remember that an apple costs almost nothing until it is
picked and packaged. 
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Dental Material
Considerations for
Biologic Dentistry
by Michael G. Rehme, DDS, CCN

I’ve always tried to explain to my patients, “The best
dentistry in your mouth is no dentistry at all.” Even with
all the knowledge, education, and research that have
been provided to our dental profession, our best efforts
will never be able to restore your teeth to their natural
structure and beauty that mother nature has provided for
us all.
The purpose of this article is to enlighten our patients
and educate them in order for them to understand more
clearly what dentistry has to offer in regards to restorative materials. The materials most popularly used in
dentistry today are mercury, gold, silver, nickel, chromium, cadmium, aluminum, palladium, platinum, titanium, copper, and tin, as well as plastics and porcelains.
To be quite honest, I never gave much thought to the
materials I was using in the early part of my dental career. But suddenly my curiosity got the best of me, and
after 13 years of practicing dentistry, I finally became
acutely aware of the materials that were being placed in
my patients’ mouths and decided I needed to compile
more information and research in order to form an educated opinion for myself.
Some of these materials that we commonly use in the
oral cavity are considered to be heavy metals: mercury,
nickel, cadmium, aluminum, palladium, silver, and copper. What’s the concern about these heavy metals?
Well, they are referred to as any metallic chemical element that has a relatively high density and is toxic or
poisonous at low concentrations. Heavy metals are a
natural component of our planet’s crust. They cannot be
degraded or destroyed to a small extent. They can enter
our bodies via inhalation, skin, eye contact, and ingestion. As trace elements, some heavy metals (e.g., copper, selenium, and zinc) are essential to maintain the metabolism of the human body; however, at higher concentrations they can lead to poisoning. Heavy metals are
dangerous because they tend to bio-accumulate. Bioaccumulation means an increase in the concentration of a
chemical in a biological organism over time, compared
to the chemical’s concentrations within the environment.
Compounds accumulate in living things any time they
are taken up and stored faster than they are broken down
(metabolized) or excreted.
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Symptoms of heavy metal toxicity include, but are not
limited to, mental confusion, pain in muscle joints, headaches, short term memory loss, gastrointestinal upset,
food intolerance/allergies, vision problems, and chronic
fatigue. The symptoms are so vague that it is difficult to
diagnose based on symptoms alone. Therefore, discovering the cause is the real mystery that may actually
plague our present health and wellness.
The worst part about heavy metals is that once they build
up in your body, they can cause irreversible damage.
Further damage may be prevented by removing these
metals, but this process should be carefully planned by
dentists who are specifically trained in following designed protocols to assist you in this procedure. Prevention is the best defense for your body, and this is the biological concept that our office wants to offer all of our
patients.
So, basically that leaves us with gold and its alloys (nonheavy metals), plastics, and porcelains. Now what you
have to determine is how to use this information. Well,
you need to have a perspective. Nothing is perfect! Alternative filling materials like gold alloys, porcelains, or
bonded composites and resins (plastics), all have their
possible links to cancer one way or another, too. But
you need to think of toxicity like a “bell curve” where
mercury, nickel, aluminum, chrome, and cadmium, are
near the top peak indicating high toxicity, while every
other dental material is farther down the bell curve. To
keep your perspective, understand that the water you
drink and the air you breathe are also somewhere on that
curve.
Although no dental product is perfect, our office has
carefully searched for specific dental materials that I believe can provide a safer alternative to some of the traditional products that dental patients have been exposed to
for many, many years. It is my commitment to each and
every one of our patients to help eliminate these heavy
metals from our practice to the best of our ability. Even
though the scientific community can debate the pros and
cons of this topic for decades to come, my immediate
and personal opinion is simply this: “Why take a chance
if you don’t have to?” Prevention and protection is your
best method to promote a healthy lifestyle for yourself,
and that is what our office wants to project to all our patients. Therefore, whatever I can possibly do to provide
a safe environment, not only for my patients but for my
staff members as well, I will continue to do for as long
as I am able. Let’s keep it simple and get back to basics.
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ABSTRACTS OF INTEREST
Again, High-Dose Vitamin K2 Adds
Significant Bone Mass to Women
Suffering From Osteoporosis
By Steve Austin, ND

Design: A randomized, double-blind intervention trial
with 63 postmenopausal female osteoporosis patients.
Study Medication and Dosage: 45 mg of vitamin K2
and “1,500 mg/d of calcium carbonate” or the same dose
of calcium plus placebo were given for 48 weeks. The
text is unclear as to whether the dose of calcium (Ca)
provided 1,500 mg/d of elemental calcium, or if the total
amount of calcium carbonate was 1,500 mg. If it was
the latter, then the actual amount of calcium would have
only provided 600 mg Ca/day.
Outcome Measures: Lumbar bone mineral density
(BMD), Osteocalcin, and undercarboxylated osteocalcin
were measured at baseline and again at 24 and 48 weeks.
Because of the relatively short duration of the trial, fracture rates were not tracked.
Key Findings: BMD increased 1.4% with K2, versus a
loss of 0.06% with placebo. By week 48, these numbers
had diverged further to +1.74% versus -0.18% respectively (P<0.05). Similarly, the mean level of undercarboxylated osteocalcin in the vitamin K group was 2.9
ng/mL versus 4.9 in the placebo group.
Practice Implications: A variety of molecules (varying
by the length of the side chain) are all called “vitamin
K2.” As with previous successful K2 trials, the form
used here was menatetrenone, also called “menadione4.” Little is known of the effects of other K2 molecules
on bone mass.
Osteocalcin is a vitamin-K dependent molecule needed
to build bone. High levels of undercarboxylated osteocalcin suggest a lack of adequate vitamin K. The falling
level that appeared in the K2-supplemented group is a
further (albeit indirect) sign that the supplementation
was facilitating the body’s ability to form new bone.
Many trials have now validated the use of vitamin K2 in
the treatment of women with osteoporosis, and the
weight of the evidence is more substantial than similar
findings in regard to lower (typically 1 mg/d) doses of
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the commonly available vitamin K1. Yet because of its
cost, vitamin K2 is not commonly prescribed. Dramatic
quality-of-life issues suggest that many women who understand the benefits of K2 supplementation may well
pay its cost. It’s time for more doctors’ supplement lines
to offer a K2 product that allows for the standard research dose of 45 mg/d.
Purwosuna Y, Muharram, Racjam IA, et al. “Vitamin K2 treatment
for postmenopausal osteoporosis in Indonesia.” J Obstet Gynaecol
Res, 2006; 32:230-4.

MSM Reduces Symptoms of
Osteoarthritis in a Blinded Trial
By Steve Austin, ND

Design: Randomized, double-blind intervention trial
with 50 adults aged 40-76 with osteoarthritis (OA).
Study Medication and Dosage: 3 g methylsulfonylmethane (MSM) b.i.d. or placebo given for 12 weeks.
Outcome Measures: Standard Western Ontario and
McMaster University Osteoarthritis Index (WOMAC),
global patient and physician assessments, and overall
health-related quality of life (SF36) scores
Key Findings: WOMAC scores declined in both groups
as follows: pain scores fell 25% in the MSM group versus 13% with placebo (p=0.04); stiffness scores fell 20%
with MSM versus 12% with placebo (NS); physical
function scores improved 30% with MSM versus 17%
with placebo (p<0.05); total symptom scores fell 25%
versus 14% with placebo (p=0.054); global scores declined only slightly more with MSM versus placebo
(NS).
Practice Implications: This is the second publication
of a double-blind trial looking at the effects of MSM on
OA symptoms. Both show efficacy. The first trial (Clin
Drug Invest 2004; 24:353-63), using the unusually low
dose of 2 g/day, reported pain reduction at least equivalent to those found in the current trial which used the
more typical 3 g b.i.d. dosing (6 g/day). We do not yet
have enough data to determine the likelihood that the 2gram dose will remain the clinical equivalent of higher
doses in future trials.
(Continued on next page)
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The most interesting part of this trial is the angle of the
curve, which indicates that physical functioning scores
were improving as much between weeks 8 and 12 (the
end of the trial) as they were between weeks 4 and 8.
While the curve began to slightly flatten out for pain
scores, physical function scores continued to decline
sharply during the last 4 weeks of the trial. These results
suggest that improvement would most likely continue
beyond week 12. Thus, the medium-sized relief observed in the current trial may not reflect the full therapeutic potential of MSM.

BIOPREVENTICS

Interestingly, MSM, like folate, is a methyl donor. Perhaps as a result, homocysteine levels dropped 10% in the
MSM group (p=0.004 versus placebo).
REFERENCES
Kim LS, Axelrod LJ, Howard P, et al. “Efficacy of methylsulfonylmethane (MSM) in osteoarthritis pain of the knee: A pilot clinical
trial.” Osteoarthritis Cartilage, 2006; 14:286-94. 
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Assessment of the
Oxidation Rate: An
Absolute Must for the
Physician’s Vitamin and
Mineral Therapy
by William Risley, DC

George Watson, in his text, Nutrition and Your Mind,
disclosed findings of critical importance to the healing
arts.1 Somewhat like the Semmelweiss Syndrome, (i.e.,
establishment reluctance to change their long-used procedures, no matter how outdated) the healing arts do
not seem to have universally adopted Dr. Watson’s
findings. If you currently use any vitamin/mineral therapy in your clinical practice, adding the patient’s oxidation rate in the assessment and treatment procedure can
be considered a requirement and will markedly enhance
his/her results along with your treating acumen.
Watson tells an interesting story from his research at the
University of Southern California. A physician friend
consulted him with a story involving a confrontation
with his wife after a trying day at the office with patients. He sat down at the dinner table and said, “I guess
I am just too tired to eat!” His wife jumped up from the
table and in a fit of temper, verbally accosted him with,
“You're too tired to eat,” picked up his prized bowling
trophy, threw it through a plate glass window, and then
stormed out of the house.
Several hours later she returned and asked the perplexed doctor, “What happened to the window?” Watson had already decided upon the reason for such bizarre behavior with his work on oxidation rates. A significant carbohydrate load for a fast oxidizer is oxidized/metabolized so rapidly, an induced hypoglycemia
state can result. The brain is starved for its only food
— glucose — and those of us that are familiar with the
syndrome are well aware of the bizarre scenarios that
can result.
Watson initially labeled these patients as Type 2s, later
settling on the description of “fast oxidizers” and their
opposite counterparts as “slow oxidizers.” Slow oxidizers, in contrast to fast oxidizer types, had such poor
metabolic capabilities, they were often unable to effiTHE ORIGINAL INTERNIST
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ciently digest or assimilate more complex foods, such
as fats and meats, to bring their blood glucose up to
optimum levels. They also frequently succumbed to an
induced hypoglycemic state. Dealing with oxidation
rates, Dr. Watson essentially relegated the resultant
clinical picture to blood glucose effects. He did develop laboratory values that would predetermine oxidation types, but those findings have not yet been incorporated into standard laboratory work-ups.
The expected whole blood plasma pH is considered to be
normal at 7.4. A tightly controlled range of 7.35-7.45
allows minimal variation. Watson had determined that
the very small range of about 7.35-7.38 signified the
typically less intense alkalinity of the fast oxidizer. Realizing that an increase in metabolic activity produces
metabolic acid byproducts, such as lactic acid and dissolved carbon dioxide, Watson began using this slight
acidity trend to diagnose a fast-oxidizing patient. This
somewhat less alkaline pH, or slight acidity trend, signals a more efficient breakdown and utilization of ingested food, which paradoxically may result in the onset
of lowered blood glucose.
In the obverse, pH of the plasma at 7.43 suggested the
more alkaline trend of the slow oxidizer. Impaired
breakdown and utilization of certain ingested food (i.e.,
fats, meats, etc.) seriously taxed the maintenance of normal blood glucose in the slow-oxidizing patient. They
were less able to bring their glucose levels up to an efficiently functioning level.
Fast oxidizers make up about 15% of your patient population, based upon our clinical and laboratory experience. Paul Eck, has added much to these concepts of
oxidation rates.2
Eck came to the logical conclusion that the increases in
energy production that result from an increase in oxidation of food/fuel have to be the result of a demand upon
the body of some type, and of course, we know that demand as a stress of some degree. Being chased across
the jungle veldt by a lion causes the intelligence of the
human or animal body to multiply its efforts of escape
by increasing available energy. Selye’s General Adaptation Syndrome clearly supports that assumption.
Here is where you and I as practitioners need to consider
the oxidation rate. Assuming the chase by the lion — a
divorce, spousal abuse, loss of employment, a malignant
tumor, or a death in the family — is part of the scenario
of your patient, every available resource in the patient’s
system is suddenly called upon to fight the stress or
(Continued on next page)
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stressor or perform the “flight” of Selye. In other words,
fight off the stressor or get out of the way.
Eck and Watson had found that vitamin E, vitamin C,
iron, manganese, and the vitamins B1, through B6, increase metabolic activity or oxidation. Properly applied,
they do so quite remarkably, for the patient whose “get
up and go has got up and went.” But here we have a
patient already running at the speed limit, trying to outrun the lion or other stressor that intends to cause him or
her serious harm.
The question is, do we really want to push him harder?
Pilots and race car drivers know that redlining in RPMs
and energy output places one dangerously close to an
engine “burnout.” The engine can be destroyed as a result of an “overboost.” Here is a typical patient already
running so fast that the attempted flight from harm alone
may result in cardiac failure.
A fast oxidizer, also often referred to as a “Type A” personality, can be pushed over the edge, into possible
death at worst or collapse into a chronic disease state at
the least. Two examples of this postulate include some
well-known historical incidents.
Barbara Bush, first lady number one of the Bush presidencies, lost a very young child to leukemia. The story
is that Mrs. Bush’s hair turned white overnight at the
child’s death. That occurrence is more common than
realized. The sudden and unexpected death of a child or
loved one in such a case places an inordinate demand on
the body, and resources, such as protein, are cannibalized from the hair and other sources to meet the patient’s
immediate needs. Death could, and often does, result
when the demand is not met. Gray or white hair —
increased translucency — is an acceptable sacrifice.
The Czarina of Russia, Alexandra, sat upright in a chair
in her 14-year-old hemophiliac son’s bedroom, listening
to him screaming and praying to die due to the pain of
non-clotting blood leaking into internal tissue cavities.
Servants to the royal court placed cotton in their ears to
drown out the Tsarevich’s screams.3 Alexandra emerged
from the bedroom, now wheelchair bound, after a perplexing cure of her son, by the infamous Gregori
Rasputin. She remained in the wheelchair until her assassination with her husband Czar Nicholas and the rest
of her family. The extreme stress that she suffered rendered her a slow oxidizer, with some chronic disease
syndrome.
A general involved in the dropping of the atom bomb on
Hiroshima, Japan in World War II was asked if such an
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event was truly necessary. His response was that he
“was tired of sending 19-year-olds into battle, and their
coming out one week later with gray hair.”4 The stress
of battle again depleted the resources of the foot soldier,
with gray hair being the visible result.
Rheumatoid arthritis patients can often relate onset of
the syndrome with such stresses as family deaths, severe
injuries, etc. The adrenal glands, a critical part of the
oxidation rate, simply “'burnout” from pushing the edge
of adaptation to such severe limits.
The question again is, do we really want to increase this
person’s/patient’s metabolic or oxidation output by adding the aforementioned vitamins and minerals? Does it
make more sense to give them those items that moderate
the severe reaction to stress, such as calcium, magnesium, zinc, copper, vitamin A, and B12? Clinical experience and assessments of over 2 million hair biopsies
would argue that a supplement program designed to reduce the stress reaction, or at least act as a governor,
would be the better way.
Eck has postulated in addition, that this cannibalization
of resources that may result in white hair, may also result in removal of proteins from the wall of the stomach,
the colon, and the synovial fluid. The resulting syndromes may be an ulcer, colitis, or an arthritic syndrome.
Since stomach HCl is commonly found to be normal at
ulcer surgery, one would question whether the alleged
“over acidity” so excessively “hyped” in the media is
theroot cause of an ulcer.5 H. Pylori, as the cause of an
ulcer, is also essentially blameless, unless the environment — the stomach wall — is compromised by this
protein depletion due to stress. This is also likely the
major factor in the Type A, fast oxidizer’s well-known
tendency, to be ulcer prone.
There was a time in our laboratory that all newborn children were classified as fast oxidizers. Children tend to
get up in the morning and say “Good morning, God,”
while adults are more likely to say, “Good God, it’s
morning!” The nutritionally bankrupt state of our processed and depleted food intake is the seeming culprit
behind our current finding of many more newborns being slow oxidizers. Mothers that pass on toxic elements
and the excess copper resulting from the birth control
pill are likely major contributors to the child’s handicapped start in life. Fast oxidizers are full of energy, and
youngsters need that energy to grow into mature adults
able to face the world. They are now more handicapped
from birth unfortunately.
Eck and Selye both recognized that when a fast oxidizer
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“burns himself out,” he suffers from a state of energy
depletion akin to various stages of exhaustion. Watson
declared this now depleted patient to be a “Type 1,” and
then later coined the term “slow oxidizer.” Eck has
elaborated to a large degree on this type of oxidation as
well. Slow oxidizers make up about 80% of your practice. Watson determined that a slow oxidizer confronted
with a low carbohydrate type food intake did not have
sufficient energy to maintain blood sugar levels. Heavy
meats and fats in a meal strained the energy production
capabilities of these patients, placing them at risk for low
blood sugar as well.
It is thus appropriate to recommend supplements that
increase energy/oxidation versus those that slow down
the metabolic output. Calcium, magnesium, zinc, copper
vitamin A, and vitamin B12 all tend to slow metabolic
responses. Calcium channel blockers are designed to
markedly slow cellular activity. Prevention of calcium
entering the cell allows the high level of magnesium intracellularly to slow down the cellular responses to a
stress-induced energy increase. A cardiac cell that is
depressed in its stress-induced energy response is less
likely to fail due to overexertion. If you recommend any
of the products that increase oxidation rate to a fast oxidizer, you may do significant harm or very little good.
These include vitaminsB1 through B6, vitamin E, iron,
manganese, and even vitamin C in some instances.
By the same token, recommending products such as calcium, magnesium, copper, zinc, vitamins A, and B12 to a
slow oxidizer might just put him to sleep. There are, of
course, reasonable exceptions. Small amounts of readily
absorbable mineral chelates and B vitamins can be used.
Large doses, even those in typical over-the-counter multi
-vitamins should not be dispensed without concern. Certain amino acids need to be assessed as well.
Eck continued with the postulate that a fast oxidizer was,
in fact, a patient who was under stress, known or unknown, to some degree. He further broke the concept
down into glands that were affected, and this included
the adrenal glands and the thyroid. The adrenal glands
were designated a “first responder,” and persons under
the influence of epinephrine from these glands are indeed responding with significant assets of strength. The
energy to sustain the fight or flight response (perhaps
long term) was a product of increased thyroid activity.
Having established some years before that adrenal gland
activity was indicated by ratios of sodium and potassium
in a non-laboratory-washed hair sample, these glands
became one-half of the oxidation equation. The other
half, the thyroid gland, demonstrated its function by asTHE ORIGINAL INTERNIST
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sessing calcium and potassium ratios in a similar hair
sample. Leroy has shown that washing the hair sample
at the laboratory prior to testing, effectively denigrates
the reliability of hair mineral content of calcium, magnesium, sodium, and potassium.6 You cannot, therefore,
assess these glandular functions in a heavily washed hair
sample.
In summary, it is inappropriate to recommend vitamins
and minerals without assessing the patient’s oxidation
rate. The commonly available multiple vitamin and
mineral products sold over-the-counter, as well as those
dispensed by physician-oriented companies, are not appropriate and may offer a real hazard to your patient.
Some companies offer multiple vitamin/mineral products now devoid of copper and iron, and that is a step in
the right direction, but determining the oxidation rate of
the specific patient markedly enhances your care and his
response.
About the Author
Dr. William Risley is a 1961 graduate of the Palmer College-Midwest and has chaired post-graduate faculty positions in Neurovascular Diagnosis and Hospital Protocol
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Message from
the ACA CDID
by Cindy M. Howard, DC, DABCI, FIAMA
President, ACA Council on Diagnosis and Internal Disorders

It has been a couple of months since our annual symposium, and I am overdue in thanking a ton of people. For
those of you who attended this year, I appreciate your
dedication traveling to a fantastic destination where the
caliber of speakers was phenomenal. I received great
feedback about all the things we did right, and we will
continue to put on a fantastic program year after year.
The next symposium will be the third weekend in July
2007 at the Hilton in Las Vegas, Nevada. Hotel registration information will be available within a month. We
will need to reserve hotel rooms early since there will be
a lot of conventions there at the same time.
I also want to thank our vendors. They support us year
after year regardless of where we go and what we talk
about. They are invaluable. We honored two in particular this year. Awards were given to Wanda Munson
from The Key Company and Dr. Russell Jaffe from
Elisa/Act Laboratories and Perque, LLC. These two individuals support us in any way we ask and in ways that
always go unmentioned, so we presented them both with
plaques thanking them for their support throughout the
years.
Thank you also to the ABCI, your credentialing board,
who also helped tremendously and are working hard on
making the board exam better and the credentialing
process nationally acceptable. Drs. Anderson, Williams,
and Smith, the CDID appreciates you all and the great
working relationship we have built over the last few
years.
Last, however not least, is your council executive board.
Drs. Zaeske, Arnone, Ware, Strehl, McCullough, and
Taylor work for hours and hours to put on a weekend
program that is unmatched anywhere in this country.
They work year-round and during the symposium weekend to make sure we bring you outstanding quality and a
program that you will want to return to year after year.
Gentlemen, I thank you.
We have some very exciting news that the board passed
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in Park City during our annual board meeting. We hired
a council secretary who will handle mailings, communications, web site updates, any questions, and follow up.
It will take us a few months to transition everything to
Stacy, however, once this is done, things will run more
smoothly, and the communication we always felt we
needed to grow is finally going to exist. Once things are
in place, I will notify you all as to her contact information.
Finally, I want to address all of you that are taking the
DABCI classes. Thank you and welcome. I thank you
because there can never be enough of us doing this fantastic work, and you have committed to a level of medicine that will transform your practice and the patients
that you help every day. I welcome and encourage you
to get involved. Please do not miss next year’s symposium. It is an opportunity for education and friendships
that will last a lifetime. As your President, if there is
anything I can assist you with, please just call. 

Symposium 2006 Utah

CLASSIFIEDS
FOR SALE A cash, waiting list practice in a growing an
affluent NC mountain town. Calloway Clinic was started by
John Bandy, DC, in 1979, and I assumed the practice from
him in 1988. For 27 years we have built tremendous goodwill in this region. We have thousands of satisfied patients,
patient families, excellent business credit and recognition,
and an established network of referrals. The practice has
been independently appraised and the sale will be conducted
by John J. Flynn, DC, of Professional Practice Advisors, Inc.
(1-800-863-9373).
I practice clinical and applied kinesiology with diversified
adjusting and nutrition. A holistic chiropractor who wants a
resort town family practice will do well here, as I have.
Please contact me or Dr. Flynn with any questions or comments. It will be a shame to let such a practice equity expire
if I cannot find a buyer within the next year. David Dauphine. 825-295-3006. Leave message. 
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DABCIs and Where They Are
ALASKA
Dr. David Mulholland
Anchorage, AK
Dr. Stan Throckmorton
Anchorage, AK
ALABAMA
Dr. Reginald Hug
Birmingham, AL
ARKANSAS
Dr. Richard Riley
Little Rock, AR
Dr. Douglas Smiley
Siloam Springs, AR

Dr. Scott Soluk
Los Angeles, CA

Dr. Brian Wilson
Englewood, CO

Dr. Stephen Boudro
Bellwood, IL

Dr. Douglas Stam
Bourbonnais, IL

Dr. Sylvie Wellausen
Riverside, CA

CONNECTICUT
Dr. Paul DiDomizio
Wolcott, CT

Dr. Mete Durum
Arlington Heights, IL

Dr. Frank Strehl
Wheaton, IL

Dr. Rayond Ferre
Decatur, IL

Dr. David Wickes
Lombard, IL

Dr. Mark Fredrick
Gurnee, IL

Dr. Steven Zaeske
Orland Park, IL

Dr. David Hepler
Lincoln, IL

Dr. Alex Zevan
Bloomingdale, IL

Dr. William Hogan
Lombard, IL

INDIANA
Dr. John Bernzott
Connersville, IN

Dr. Kelly Worth
Orange, CA
COLORADO
Dr. John Baer
Englewood, CO
Dr. Debra Carpenter
Pueblo West, CO
Dr. Rita Cummings
Denver, CO

ARIZONA
Dr. R. Michael Cessna
Tucson, AZ

Dr. Terry Collinson
Colorado Springs, CO

Dr. Timothy Gerhart
Glendale, AZ

Dr. Paula Dechert
Denver, CO

Dr. Kellie Gray
Glendale, AZ

Dr. Sharon DeFrain
Peotone, IL

Dr. Michael Stone
Tucson, AZ

Dr. Lewis Holm
Littleton, CO

CALIFORNIA
Dr. M. Wayne Brown
Burbank, CA

Dr. William Kleber
Berthoud, CO

Dr. Jan Dooley
Arcata, CA
Dr. John Findlay
Palm Beach, CA
Dr. Jeffrey Greene
Los Angeles, CA
Dr. Jill Jordan
Carlsbad, CA
Dr. Andrew Lucas
Riverside, CA
Dr. Kathleen Power
Pasadena, CA
Dr. Rowen Richards
Glendora, CA
Dr. Todd Smith
Los Angeles, CA

Dr. Reiner Kremer
Franktown, CO
Dr. Steven Lokken
Colorado Springs, CO
Dr. Duane Lowe
Colorado Springs, CO
Dr. Phillip Pollock
Sterling, CO
Dr. Deborah Riekman
Colorado Springs, CO
Dr. Melanie Tiehart
Fort Collins, CO
Dr. Thomas Turner
Boulder, CO
Dr. Michael Vanaria
Boulder, CO

FLORIDA
Dr John Fndlay
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. Edward Kaszans
Brunswich, GA
IOWA
Dr. Gary Bowden
McGregor, IA
Dr Darlene Ehler
Tipton, IA
Dr. Robert Friedrichs
Mason City, IA
Dr. Lynn Theesfield
Ames, IA
Dr. Anita Wubbena
Parkview, IA
IDAHO
Dr. Uma Mulnick
McCall, ID

Dr. Lester Holze, Jr.
Elgin, IL
Dr. Cindy Howard
Orland Park, IL
Dr. Frederick Hult
McHenry, IL
Dr. Grant Iannelli
Lombard, IL
Dr. Thomas Jensen
Sterling, IL
Dr. Harry Jensen
Sterling, IL
Dr. Theodore Johnson
Chicago, IL
Dr. James McGinn, Jr.
Crystal Lake, IL
Dr. Christena Nicholson
Glen Ellyn, IL
Dr. Anthony Pantanella
Hoffman Estates, IL
Dr. Michael Poierier
Lombard, IL

ILLINOIS
Dr. Delilah Anderson
Lisle, IL

Dr. Robert Pyne, Jr.
Palos Hills, IL

Dr. Jeffrey Bergin
Lindenhurst, IL

Dr. William Shelton
Lombard, IL

Dr. Thomas Jansen
Kendalville, IN
Dr. Brian McGuckin
Valparaiso, IN
Dr. Robert Prather
Indianapolis, IN
KANSAS
Dr. Mark Albers
Wichita, KS
Dr. Lynn Betz
Auburn, KS
Dr. Ben Bowers
Wichita, KS
Dr. H.M. Chalker
Meade, KS
Dr. Rod Clements
Eldorado, KS
Dr. Paul Hughes
Olathe, KS
Dr. Janie Pirner
Wichita, KS
LOUISIANA
Dr. Robert Smith
Baton Rouge, LA
MARYLAND
Dr. Wayne Sodano
Bel Air, MA
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DABCIs and Where They Are
MICHIGAN
Dr. Daniel McGregor
Prudenville, MI
MINNESOTA
Dr. Jeffrey Anderson
Columbia Heights, MN
Dr. Robert Bergan
Minneapolis, MN
Dr. Timothy Bertsch
Champlin, MN
Dr. Linda Bowers
Bloomington, MN
Dr. Russell DesMarais
St. Paul, MN
Dr. Joel Eichers
Chanhassen, MN
Dr. John Gerber
Blaine, MN
Dr. Timothy Gerhart
Red Wing, MN
Dr. Jedidiah Krauss
Minnetonka, MN
Dr. Mac Beth Lindstrom
Slayton, MN
Dr. William Lyden
Minneapolis, MN
Dr. Todd McGillick
Gaylord, MN
Dr. Thomas Miller
Coon Rapids, MN
Dr. Joseph Muldoon
Slayton, MN
Dr. Brenwyn Peddycoat
White Bear Lake, MN
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. Jack Kessinger
Rolla, MO
Dr. Mable Leckrone
Liberty, MO
Dr. Duane Lowe
Maplewood, MO
Dr. Terry Nelson
Independence, MO
Dr. Jeremy Thornton
Stockton, MO
Dr. Robert Wiehe
West Plains, MO
NEW JERSEY
Dr. Jon Mastrobattista
Bernardville, NJ
Dr. Perry Ricci
Egg Harbor City, NJ
NEW MEXICO
Dr. Shereen Jegtvig
Albuquerque, NM

NORTH CAROLINA
Dr. Phillip Arnone
Matthews, NC
Dr. Stephen Button
Mount Airy, NC
Dr. Sharon DeFrain
Cary, NC
Dr. Laura Frey
Black Mountain, NC
OHIO
Dr. Robert Gilbert
Mansfield, OH
Dr. Mark McAdoo
Athens, OH
Dr. Van Merkle
Dayton, OH
OKLAHOMA
Dr. Gerry Langston
Tulsa, OK
Dr. Richard Santelli
Bethany, OK
Dr. Michael Taylor
Tulsa, OK
OREGON
Dr. Scott Northrup
Brookings, OR
Dr. Daniel Beeson
Portland, OR
Dr. David Braman
Tuelatin, OR
Edward Brown
Portland, OR
Dr. Kathleen Galligan
Oregon City, OR

NEVADA
Dr. Howard Balduc
Las Vegas, NV

Dr. Edward Geller
Medford, OR

Dr. Craig Roles
Henderson, NV

Dr. Usha Honeyman
Corvallis, OR

NEW YORK
Dr. Ronald Safko
New York City, NY

Dr. Steven Lumsden
Gresham, OR
Dr. Kristopher Peterson
Hermiston, OR

Dr. Thomas Richards
Beaverton, OR

Dr. Ralph Burton
Kennedale, TX

Dr. James Siegel
Canyonville, OR

Dr. Janie Duke
Plano, TX

Dr. Mark Thomas
Cottage Grove, OR

Dr. Doreen Lewis
San Antonio, TX

Dr. Don Vradenburg
Klamath Falls, OR

Dr. Joe Lindley
Houston, TX

Dr. David Wickes
Portland, OR

Dr. Tim McCullough
Houston, TX

PENNSYLVANIA
Dr. Bruce Fink
Coudersport, PA

Dr. Virginia Thompson
Arlington, TX

Dr. Mark Homison
Cranberry Township, PA

VIRGINIA
Dr. Robert Duca
Dunn Loring, VA

Dr. John LaHoda
Richboro, PA

Dr. Guntrang Khalsa
Herndon, VA

Dr. Fredrick Osterberg
Red Lion, PA

WASHINGTON
Dr. H. Earl Moore
Spokane, WA

Dr. Jeffrey Ware
Washington, PA
SOUTH CAROLINA
Dr. Jon Bergrin
Florence, SC
Dr. Peter Kfoury
Charleston, SC
Dr. Robert Pascal
Charleston, SC

WISCONSIN
Dr. Leslie Best
Madison, WI
Dr. Barbara Bradley
Wausau, WI
Dr. Kevin Branham
Eagle River, WI
Dr. Bernie Finch
Pepin, WI

SOUTH DAKOTA
Dr. Roger Bommersbach
Brookings, SD

Dr. Craig Gilbaugh
Ashland, WI

Dr. Roger Prill
Mitchell, SD

Dr. Kathleen Maedke
Milwaukee, WI

Dr. David Schwierert
Rapid City, SD

Dr. Cheryl Metzler
Green Bay, WI

TENNESSEE
Dr. William Strauss
Lebanon, TN

Dr. David Sommerfeld
Rice Lake, WI

TEXAS
Dr. Edward Brown
Dallas, TX

Dr. Gina Steinman
Blanchardville, WI
Dr. Dean Willhite
Manitowoc, WI
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