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CALENDAR OF EVENTS
FOR ALL DABCI SEMINARS ….. VISIT OUR NEW WEBSITE

www.DABCIdiplomate.com

September 12 - 13, 2009 (Dallas, TX)
Common Diseases Affecting the Arterial System
Instructor: Jack Kessinger, DC DABCI

October 17 - 18, 2009 (Chicago, IL)
Upper Gastrointestinal Disease
Instructor: Jack Kessinger, DC DABCI

September 19 - 20, 2009 ( Chicago, IL)
Malignant Diseases, AIDS & Their Management &
Treatment
Instructor: Wayne Sodano, DC DABCI

October 24 - 25, 2009 (Baltimore, MD)
The General Examination & Associated Pathology
Instructor: Wayne Sodano, DC DABCI

September 19 - 20, 2009 (Los Angeles, CA)
History Taking
Instructor: Jack Kessinger, DC DABCI

October 24 - 25, 2009 (Portland, OR)
Cardiovascular Disease: Prevention/Diagnosis/
Management
Instructor: Bill Kleber, DC DABCI

September 26 - 27, 2009 (Baltimore, MD)
History Taking
Instructor: Wayne Sodano, DC DABCI

November 14 - 15, 2009 (Los Angeles, CA)
Diseases & Exam of Pelvis & Associated Pathology
Instructor: Frank Strehl, DC DABCI

September 26 - 27, 2009 (Portland, OR)
Blood Interpretation Workshop
Instructor: Bill Kleber, DC DABCI

November 14 - 15, 2009 (Dallas, TX)
Peripheral Vascular Disease Workshop
Instructor: Jack Kessinger, DC DABCI

October 10 - 11, 2009 (Dallas, TX)
Evaluating Vascular & Venous Disorders by Instrumentation
Instructor: Wayne Sodano, DC DABCI

November 21 - 22, 2009 (Chicago, IL)
Lower Gastrointestinal Disease
Instructor: Frank Strehl, DC DABCI

October 17 - 18, 2009 (Chicago, IL)
NUHS - Board Examinations for DABCI Diplomate

November 21 - 22, 2009 (Baltimore, MD)
Diseases & Exam of Pelvis & Associated Pathology
Instructor: Delilah Anderson, DC DABCI

For more information on our 2009-2011 seminars
visit us online at
www.drkessinger.com
then click on ProHealth Seminars
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resulting in re-evaluation of the disease. Despite its
enormous global importance, there has been relatively
little research into COPD, and it is the most underfunded disease in relation to the global burden of
disease.” (N Engl J Med 1999; 340: 1881-87)

From the
Editor’s
Desk
by: Jack Kessinger, DC, ND, DABCI
jack@drkessinger.com

Dr. Jack Kessinger

We can live for several weeks without food, a few days
without water, but precious few minutes without
atmospheric oxygen. The lungs are magnificent organs
that normally provide us with the oxygen necessary for
existence. With every breath, we exchange carbon
dioxide for oxygen. The surface area of the lungs is
huge, even compared to the skin. If all the airways and
air sacs (alveoli) found in the lungs were laid out flat,
they would cover more area than a tennis court. The
walls of these air sacs are 1/50th the thickness of tissue
paper, and are bathed with millions of capillaries.
COPD (Chronic Obstructive Pulmonary Disease), also
known as Chronic Obstructive Lung Disease (COLD),
is an umbrella term used to describe chronic lung diseases that are characterized by progressive obstruction
of the airflow into and out of the lungs; and increased
shortness of breath. COPD is an insidious disease,
which is often diagnosed after a portion of the lung
capacity is already lost. Diseases included under the
COPD umbrella term include emphysema and chronic
bronchitis.
"COPD is a major and increasing health problem. It is
currently the fourth leading cause of death, and predicted to become the third most common cause of death
and fifth most common cause of disability in the world
by 2020. While there have been major advances in the
understanding and management of asthma, COPD has
been relatively neglected. There are no current therapies that reduce the inevitable progression of this
disease. However, because of the enormous burden of
disease and escalating healthcare costs, there is
renewed interest in the underlying cellular and
molecular mechanisms and a search for new therapies,
THE ORIGINAL INTERNIST
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COPD is caused by noxious inhalants and gasses, most
commonly from tobacco smoke, but can be from
industrial, or other inhalants. These noxious gases cause
a chronic inflammatory response to the lung delicate
tissues. The inflammatory response in the larger
airways causes chronic bronchitis and inflammation.
Chronic inflammation causes destruction of the smaller
airways and alveoli. The inflammatory response causes
destruction of the tissues of the lung, leading to
emphysema. Chronic bronchitis is not commonly
diagnosed until a patient regularly coughs up mucous.
Acute exacerbations are predictable with chronic
bronchitis, which leads to increased damage.
Mucous is a sticky fluid that is produced by the lungs
and normally traps these inhaled agents. It aids the
lungs immune system to engulf and destroy bacteria
and other destructive materials which may be inhaled.
The mucous is normally propelled up the airway to be
coughed out. Coughing is the best way to clear mucous,
with their harmful bacteria and other materials.
Smoking inhibits this natural process causing mucous
to become trapped in the airways. This allows mucous
accumulation and compromises lung defense.
Allopathic treatment is primarily aimed toward relieving symptoms, by relaxing the airways. It is hoped that
relieving symptoms will slow the accelerated decline in
lung function. Bronchodilators are traditional treatment
for COPD. They are a class of medications to relax
muscles around the bronchi, to temporarily allow easier
breathing. Anticholinergics are most often administered
through metered-dose inhalers, or "puffers," as they are
commonly called. This routing treatment helps to
dislodge the thick mucous, so it can be expectorated.
The effects of the medication generally last from four to
six hours, and must be repeated, for relief. Some
patients progress into requiring long-term oxygen
therapy or lung transplantation.
The most important step in treating COPD is discontinuing tobacco smoke, both active and passive.
Smoking cessation has been documented to stop the
accelerated loss of lung tissue. The good news is, if the
damage to the lung tissue is not too extensive, the lung
function can return to a near normal, as seen with aging.
In fact, it has been reported that the increased risk of
cardiovascular disease caused by smoking is eliminated
(Continued on next page)
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after one year of avoiding all tobacco smoke. However,
a long interval remains between quitting smoking and
elimination of lung cancer risk. Up to 40% of newly
diagnosed lung cancer occurs in former smokers.
Median abstinence duration is reported to be 9 years.
ALTERNATIVE TREATMENT FOR COPD
Exercise and staying active are an important part of
rehabilitation for chronic lung disease. People with
chronic lung disease often believe they are too short of
breath to exercise. This is a myth. The truth is that
regular exercise is essential to improve respiration.
Regular exercise improves heart and lung function. An
exercise program should be one that a patient enjoys.
Walking, bicycling, hiking and dancing are all good
exercises. A person should exercise a minimum of 200
minutes a week. The patient should be advised to begin
their exercise at a comfortable pace, and increase to their
goal. In addition to vitamin C, alpha lipoic acid,
bromelain; there are other natural substances that has
been proven to provide a healing mechanism for COPD.
L-Carnitine has been shown to significantly improve
exercise capability (Textbook of Natural Medicine, Third
Edition Vol 1.) Carnitine is an essential nutrient for the
transport of fatty acids into the mitochrondia (which is

the powerhouse of the cell). Alpha lipoic acid is a potent
antioxidant and is reported to enhance L-Carnitine.
N-Acetylcsteine (NAC) has been explored in animal and
human studies and shown effectiveness as a therapeutic
agent for various types of respiratory illness. Administration of NAC has shown benefits for expectoration,
and decreased cough severity (J Inten Med Rev.
1984,12:198-296). NAC is the most com-monly used
mucolytic agent (Paediatr Respir Rev. 2002:3:104-109).
NAC is an effective precursor for glutathione (GSH),
and oral supplementation can raise intracellular GSH.
Silybum marianum (Milk Thistle) has proven to protect
against liver damage in a number of experimental and
clinical studies. Silymarin has also been demonstrated to
inhibit prostaglandin synthesis during inflammation.
Silymarin has been demonstrated to help inhibit the
production of leukotriene synthesis, a key mediator of
inflammation (Textbook of Natural Medicine, Third
Edition Vol 1).
Dr. Kessinger has a local weekly radio program called
“A Healthy Concept” every Tuesday morning from
9:30-10. The programs are available on his website
www.drkessinger.com or go directly to
www.drkessinger.com/radio.html
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The
Legacy
Continues
by: A. Jay Kessinger IV, DC, ND, DABCI
jay@drkessinger.com

Dr. Jay Kessinger

Politics is essential in a democracy such as ours. Local
and national politics are of our utmost concerns, but
there are international political ties to ultimately be
considered as well. It is truly everyone’s duty to
become involved in some capacity, if nothing more
than to be a part of the “movement at large.” Too many
people, professional health care providers as well, take
a nonchalant approach and just free load a ride on the
tide of prosperity provided primarily from those involved. Now, it has been said on numerous occasions
(in all kinds of varied venues), economic woes appear
to be at the forefront of John and Jane Q. Public’s
attention. It is essential for “alternative” health care
professionals to work together to alert the congressional constituents of our worth, so we don’t lose the
piece of the pie that we’ve worked so hard to gain.
A few years ago my wife and I (with our 4 year old
twins) moved into a newly developed neighborhood
that was basically a three street cul-de-sac off a
common main drag. There were several young families
with small children within our subdivision. I asked our
neighbor, a member of the city’s government, what it
would take to put some “Slow! Children Playing” signs
within our section of the city. He said that I would have
to take it before the city council. They were the ones
who make such decisions. He also suggested that I
create a petition.
I created the petition which was signed by 100% of the
neighbors and then I, with a half dozen or so neighbors,
went to the next city council meeting. After sitting
through the meeting, it was our turn. I was the
spokesman. I presented our case for the need for signs
in our neighborhood.
After my presentation, there were discussions among
the board members. A city council board member
arrogantly presenting his disdain for any such signs by
stating that the city had the money but… During this
unkind rebuttal, I found myself back at the public’s
podium. When it was my turn to talk, again, I said,
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“Now I can see how, in the future, our neighborhood
will be connected to a state highway, which you say is
not going to happen. Well, what if someone robs the
convenience store on the corner of the highway and our
connection and then speeds through our neighborhood
and runs over every one of the children? Or just one of
the children? Are you going to say, ‘We should have
put up some “Slow! Children at Play” signs when Dr.
Jay Kessinger suggested that at the council meeting, on
behalf of his neighborhood.?” I sat down.
The actual vote to decide whether or not my neighborhood would get signs was going to take place at the
next meeting. I didn’t feel good about it. The next day
I called the city manager, who was an acquaintance,
and told him of my “bad vibes” I felt after the meeting.
I asked him where I went wrong. He told me that you
can’t expect those who make the rules to rule in your
favor…. if you make them look bad.
I attended the next two city council meetings with other
suggestions for the council to consider. Before presenting my suggestion, I opened with the statement, “I
know you voted down my children signs; however,
there’s been nothing since the 10 commandments, even
etched in stone, that couldn’t be changed, so I ask for
your continued consideration.” I stated that I had seen
the new signs for the walking trails denoting the cross
walk on the main drag (a silhouette of two people
walking). When I mentioned this, I noticed a negative
reaction from a few members of the council. I went on
to say I thought their walking trail signs were a real
good idea, and mentioned that we should consider
some sort of silhouette idea for my neighborhood that
could be used city wide in all subdivisions. Continuing
on my soap box, I commended the council for their
work and their many thankless hours given. I told them
that we appreciated them.
At the next meeting they awarded our neighborhood
with some upright rectangular signs with silhouette of a
parent walking with child on bicycle and the words,
“Give ‘em a Brake”.
Political victories are not always exactly what you
planned, or even exactly what you want. However, the
results are made with your hand prints on the helm.
We need to become personally involved in our
professional political endeavor to continue to be able to
serve John and Jane Q. Public with the best
individually optimal health care. Our ability to practice
as we do depends on a “free market” supply and
demand premise. If John and Jane lose their ability to
choose, where does that leave us?
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Baseline urine

Urine Metal Analysis to
Define Chronic Metal
Exposure
by: E. Blaurock-Busch, PhD

Urinary analysis of trace metals plays a significant role
in chelation therapy, or as it is now called clinical metal
toxicology.
Generally speaking, urine is a waste product. This fluid
produced by the kidneys consists of excess water and the
toxic waste products from food and drink. It normally is
a clear, transparent fluid of amber color. The urine of an
inadequately hydrated person is more concentrated and
darker in color, while the urine of a well hydrated person
is light. The more hydrated a person is, the more watery
the appearance of the urine. When taking riboflavincontaining B-vitamins, urine turns to dark-yellowish.
After the consumption of red beets, urine turns purplish
red, because the beet color is not metabolized by the
body and thus excreted as is.
Chemically, the urine is mainly an aqueous solution of
salts (sodium chloride and other metals), urea and uric
acid. Normally, urine contains about 960 parts of water
to 40 parts of solid matter. Abnormally, it may contain
sugar (in diabetes), albumen (as in some forms of kidney
disease), bile pigments, or abnormal quantities of one or
another of its normal components.
Before we chelate (detox) a patient, we need to diagnose
the type of metal intoxication and with that information,
we can select the appropriate chelating agent or detox
treatment.
Each chelating agent has a specific half-life, and from
that we determine the time of the chelators’ maximum
binding capacity, which in turn determines the
appropriate urine collection time. For instance, if we are
using DMPS IV, we have a half-life of about 1hr. This is
the time of maximum excretion and it is the most useful
urine collection time.
In chelation, we distinguish between a baseline and a
challenge test, also called provocation test.

A baseline urine test is generally the first morning
specimen. Since the urine is collected in the bladder
overnight, it is not important if the patient takes a first,
or mid or last stream. To avoid possible arsenic and
mercury contamination, it is advisable that the patient
does not eat fish for at least one or two days prior to
urine sampling. Better would be 3-4 days of no fish. The
same applies for smoking. Smoke contains a number of
toxic elements, including arsenic, beryllium, lead,
cadmium and nickel. Hence, the urine of an active
smoker automatically shows a higher concentration of
potentially toxic metals than the urine of a non-smoker.
It is easiest for the patient to collect some urine in a
regular urine cup and fill 10ml of that in the urine tube,
provided by the lab.
The urine challenge test- Why a 24hr collection is no
longer appropriate
Laboratory manuals still list the 24hr urine collection as
the collection of choice. This outdated practice was
useful some years ago, but today, it does no longer make
sense. The main reason is simple:
When we collect urine for 24hrs, we eat, drink, and are
exposed to some environmental metals. Even cosmetics
contain toxic metals and the working environment can
be a big source of exposure. A patient may work with
laser printers, which give of a number of metal fumes.
We have had strange occurrences of high lithium levels
in the urine of patients who did not take lithium
medication. After some research and testing, we found
the source: laser color printers.
If a patient smokes, it will be difficult to get him to
abstain for 24 hours. If he does not, the inhaled toxic
metals will be ‘snatched’ and bound by the chelating
agent. Since every chelating agent more readily binds
with metals that are easily available, we are limiting the
actual detoxification process.
Why? The binding capacity of each chelating agent
depends on its chemical structure, and due to this
chemical structure, the binding capacity can be
mathematically defined. If we provide the chelating
agent’s metal binding ‘claws’ with easy-to-bind metals,
we will limit its ability to bind those that are more
difficult to locate. An example would be mercury stored
in brain. If we allow the chelating agent to ‘saturate’
itself with arsenic from fish, cadmium from smoke,
nickel from food, iron from meat, calcium from milk, or
platinum from car exhaust, we significantly reduce the
(Continued on next page)
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binding of metals stored in difficult places. Even if a
chelating substance such as DMSA (DiMercaptoSuccinicAcid) is able to reach the brain, its ability to
bind mercury or other metals stored there, is
significantly reduced. Maybe totally.
Therefore, it is best to limit the urine collection time to
the chelating agents half-life and prevent superficial
introduction of metals through food, drink or environment.
Furthermore, patients more readily comply with a urine
collection time of 2-6 hours, rather than 24hrs. Besides,
no one likes to carry a urine collection bottle around,
especially at work.
The Urine Challenge Test
The author, in cooperation with Dr. VanderSchaar,
President of IBCMT (International Board of Clinical
Metal Toxicology) and IBCMT members, refined and
developed Chelator-specific urine challenge protocols.
Information was also provided by GPU Pharma of
Germany, producer of NaEDTA ready-made infusion
bottles and Heyl Pharmaceuticals, Berlin, producer of
DMPS (a chelator that is not FDA-approved at this
time). While it is important to follow the protocol
developed for the specific chelators, the following
guideline provides general information of importance.

After administering the chelating agent, and during the
following required collection hour(s), the patient
should drink 3 glasses of water and refrain from eating,
unless clinically necessary.
It is important that the fluid intake remains the same
during this and all other urine collection times. This
allows direct correlation of results. MTM has studies to
confirm this.
No mineral supplements should be taken unless
clinically necessary.
No algae or chlorella products should be given. All algae
products are natural substances, containing various, and
often high amounts of nutrient metals such as manganese
and iron. These products may also contain varying
amounts of toxic metals.
Chart 1: (Title translation: Total Arsenic content of
Algae) indicates that algae can be a dietary source of
arsenic. By testing various algae, the Bavarian Department of Agriculture recently determined that algae can
contain considerable amounts of arsenic. The random
selection and evaluation of algae and algae products
revealed greatly varying arsenic contents as shown
below. While food products should contain <0.1mg/kg
arsenic and some countries recommend that the arsenic
content of algae should not exceed 1mg/kg, a number of
algae products exceeded that amount considerably.

Prior to administering the chelating agent, the patient
must void his bladder.

Gesamtarsen in Algen

Anzahl

Chart 1

mg As/kg
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While algae products are sold to aid detoxification,
they may even contribute to intoxication.
Chart 2 indicates that other metals may be present as
well, and to know if an algae product is ‘clean’, a metal
analysis would be needed for each lot. Most people
can’t afford that. Thus, we recommend that algae or
seaweed products are not consumed 4 days prior to and
during the day of chelation.
Preferably, the urine is collected at peak excretion time.
To know the peak excretion time, we must know the
half-life of the chelating agent. For example,

intravenously administered EDTA has a half-life of
about 45 to 60 minutes. The peak excretion time would
be the infusion hours plus 45min to 60min. For a 4hr
infusion time, the peak excretion and thus the ideal urine
collection time would then be 4:45hr to 5hrs. Urine
collection following the administration of oral DMSA is
best at 4 hours.
Chart 3 demonstrates that the lead excretion after 500mg
of oral DMSA peaks after 4 to 6 hrs, the mercury
excretion peaks sooner. For a 24hr urine collection, the
urinary lead and mercury value would, most likely, drop
below the 2hr peak.

Chart 2

Source: Micro Trace Minerals Analytical Laboratory, Germany/USA
Chart 3

Source: Micro Trace Minerals Analytical Laboratory, Germany/USA
(Continued on next page)
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To avoid contamination, the patient should hold the
urine for the entire collection period. When he/she
voids the bladder, it would be sufficient to collect the
urine into a normal urine cup. An aloquate of 10ml is
adequate for laboratory testing.

certain that research will demonstrate this to a greater
degree in the years to come. Urine testing, before and
after detoxification treatment, is a simple and rather
inexpensive means of demonstrating metal exposure,
including treatment results.

Some people have difficulty holding urination for the
entire collection period, esp. if several hours are
required. These patients may need a 24hr urine
container to collect all urine during the required
collection period.

The following before and after DMSA test are from a
patient suffering musculoskeletal, neurological and skin
problems of ‘unknown cause’. Periodically, she
complained of migraines and severe headaches. The
first treatment with only 500mg DMSA showed an
extreme mercury excretion value of over 60mcg/g
creatinine. The patient was treated for several months,
and improved considerably. No side effects, other than
a dull headache at the time of chelation, was reported.

To prevent contamination, use one-way containers and
collection tubes only. Never re-use old and used
containers. Disinfectants may contain mercury!
Do not acidify urine with boric acid or any metalcontaining acid. It will cause contamination and
provide misleading (false high) results.
The following research excerpts document that urine
testing is useful to detect chronic metal exposure. The
findings also indicate that metal exposure is not the
exception any longer. Chronic metal exposure is known
to cause a wide variety of ailments, and it is most

Research Excerpts:
Excretion of Arsenic in Urine as a Function of
Exposure to Arsenic in Drinking Water
Rebecca L. Calderon,1 Edward Hudgens,1 X. Chris Le,2
Dina Schreinemachers,1 and David J. Thomas3
1) Human Studies Division, National Health and
Environmental Effects Research Laboratory,
Research Triangle Park, North Carolina, USA

Chart 4

(Continued on next page)
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2) Department of Public Health Sciences, University of
Alberta, Edmonton, Alberta, Canada
3) Experimental Toxicology Division, National Health
and Environmental Effects Research Laboratory,
Research Triangle Park, North Carolina, USA

Kaohsiung, Taiwan, Republic of China
Biological Trace Element Research, Vol48, Number 3 /
June, 1995

Environ Health Perspect 107:663-667 (1999)
http://ehpnet1.niehs.nih.gov/docs/1999/107p663667calderon/ abstract.html
Address correspondence to R.L. Calderon, Human
Studies Division, NHEERL, U.S. EPA, Research
Triangle Park, NC 27711 USA. Telephone: (919) 9667550. Fax:(919)966-0655.
E-mail: Calderon.Rebecca@epamail.epa.gov

Blackfoot disease is a peripheral vascular disease
resulting in gangrene of the lower extremities. Although
extensive epidemiological study has implicated high
arsenic content in artesian well water of the endemic
area bears some important connection with the disease,
the etiology of the disease is still not clarified. In this
study, attention is paid to chemical speciation of arsenic
in order to find out whether the concentrations of arsenic
species in urine of Blackfoot disease patients are
different from those of controls. Experimental results
indicate that the total arsenic, inorganic arsenic,
monomethylarsonic acid, and other forms of arsenic in
the urine of patients are significantly higher than those
of the contols.

Abstract
Urinary arsenic (As) concentrations were evaluated as a
biomarker of exposure in a U.S. population chronically
exposed to inorganic As (InAs) in their drinking water.
Ninety-six individuals who consumed drinking water
with As concentrations of 8-620 µg/L provided first
morning urine voids for up to 5 consecutive days. The
study population was 56% male, and 44% was younger
than 18 years of age. On one day of the study period, all
voided urines were collected over a 24-hr period.
Arsenic intake from drinking water was estimated from
daily food diaries. Comparison between the
concentration of As in individual urine voids with that in
the 24-hr urine collection indicated that the
concentration of As in urine was stable throughout the
day. Comparison of the concentration of As in each first
morning urine void over the 5-day study period indicated
that there was little day-to-day variation in the
concentration of As in urine. The concentration of As in
drinking water was a better predictor of the
concentration of As in urine than was the estimated
intake of As from drinking water. The concentration of
As in urine did not vary by gender. An age-dependent
difference in the concentration of As in urine may be
attributed to the higher As dosage rate per unit body
weight in children than in adults. These findings suggest
that the analysis of a small number of urine samples may
be adequate to estimate an individual's exposure to InAs
from drinking water and that the determination of the
concentration of As in a drinking water supply may be a
useful surrogate for estimating exposure to this
metalloid.
Chemical speciation of arsenic in urine of patients
with blackfoot disease
T. H. Lin and Y. L. Huang. School of Technology for
Medical Sciences, Kaohsiung Medical College, 807
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Cadmium in urine of children and adults from
industrial areas
NIKIC D.; STOJANOVIC D.; STANKOVIC A.
Institute of Public Health Medical School University of
Nis, SERBIE ET MONTENEGRO
Central European journal of public health ISSN 12107778; 2005, vol. 13, no3, pp. 149-152
Abstract
Various human activities result in the release of
significant quantity of cadmium to the environment. The
study population included adults (230) and children
(100) residing near the tobacco plant and a control
group, unexposed to elevated cadmium concentrations,
living in unpolluted area in the same city. Biomonitoring
methods were used to assess the effects of contaminated
air on the health of the public (urine samples). Ambient
air samples were collected near the cadmium-related
plant and in unpolluted area during the last ten years.
Values of cadmium concentrations in urine found in
polluted area were in range of 0.05-0.42 μg/g creatinine
for children and 0.15-1.96 μg/g creatinine for adults. The
results indicated statistical significant age-dependent
differences in urine cadmium concentration between
polluted and unpolluted area for adults. Boys and men
had significantly higher urine cadmium levels than girls
and women, but in children there were no significant
gender-dependent differences in cadmium excretion
found out. In conclusion, the results from the present
study indicate that cadmium urine concentration in
polluted area are very high, particularly in children.
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Amino Acids, Blood
Sugar Balance and
Muscle Protein
Maintenance
by : Rachel Olivier, MS, ND, PhD

Blood sugar dysregulation and hypoglycemia, along
with insulin resistance, are all conditions which health
care practitioners routinely see. Estimates indicate that
approximately 60% of the American population is
overweight, 20% are obese, and over 7% are self
reported Type-2 diabetics.1 An escalating proportion of
these patients, along with an increasing incidence of
childhood obesity and a generally unhealthy lifestyle,
make this an important topic of evaluation. Left
untreated, there is a general progression from hypoglycemia to dysinsulinism, or insulin resistance, and
eventually onto either Syndrome-X or overt Type-2
diabetes.
In addition to a quality source dietary protein, an
increase in branched-chain amino acids plays an
important role in blood sugar stabilization. Essential
amino acids serve to stimulate protein anabolism by
increasing muscle protein synthesis, particularly when
ingested 1-3 hours following resistance exercise.2 As a
consequence of the oral ingestion of essential amino
acids, an increased stimulation of protein synthesis
occurs, evidenced by an increase in the level of plasma
amino acid.3 In regards to muscle maintenance, the
intake of amino acids may offer dual advantages: first, as
positive contributor to muscle protein synthesis, and
second, as an important intervention for prolonged
periods of inactivity, specifically that resulting from
illness or incapacity. A positive relationship has been
established between extracellular essential amino acids
and an increase in muscle protein synthesis.4 Additionally, the ingestion of essential amino acids was
shown to be superior in stimulating protein synthesis, as
compared to a combination of nonessential amino
acids.5,6
Poor Diet is a Primary Issue in Blood Sugar Control
A diet high in refined sugars results in a quick
absorption of sugar into the bloodstream, producing a
SEPTEMBER2009
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spike in blood sugar. In turn insulin from the β cells of
the pancreas is released, which subsequently drives
blood sugar down. A decrease in blood sugar causes
symptoms of hypoglycemia, resulting in feelings of
shakiness, heart palpitation, sweating or nausea, or a
combination thereof. In response to the rapid fall in
blood glucose, the adrenals are stimulated to secrete
epinephrine (adrenaline), which results in a successive
rapid elevation in blood glucose levels. More specifically, glucocorticorids are released, and the liver normalizes blood glucose levels by the release of stored
glycogen. Over time, this constant flux in blood sugar
puts excessive stress on the adrenal glands, which in turn
leads to adrenal exhaustion due to the constant demand
of balancing blood sugar. Subsequently, adrenal fatigue
and insulin resistance result, as a consequence of an
increased cellular exposure to insulin. Due to a lack of or
diminished response of the adrenals, reactive hypoglycemia ensues. Eventually, as this process continues,
the blood sugar control mechanisms become further
stressed, and the body goes into insulin sensitivity.
Prolonged periods of insulin sensitivity in turn cause
insulin insensitivity (insulin resistance), as a result of the
constant stimulation of insulin. Ultimately, if left
untreated, diabetes ensues as a result of this continual
cycle. In addition to diabetes and insulin resistance, poor
glycemic control has been implicated as a significant
underlying factor in cardiovascular disease.
Balancing Fluctuations in Blood Sugar
Balancing blood sugar in an effort to prevent spikes and
drops is an important component in the prevention of the
above noted consequences. A steady balance, otherwise
termed glycemic control plays an important role in
preventing these overt symptomatologies. The diet is
the primary foundation for regulation of blood sugar,
thus avoiding foods that cause a destabilization in blood
glucose is paramount. Incorporating foods that act as
blood sugar stabilizers, or promote glycemic balance is a
key factor. An increase in dietary protein, with a
corresponding lowering in carbohydrates, is known to be
a beneficial factor in stabilizing blood glucose. Dietary
proteins provide a source of the naturally occurring
twenty amino acids, most importantly the nine essential
amino acids. Due to the importance of dietary protein,
amino acids offer a beneficial effect in the stabilization
of blood sugar, as proteins are broken down into amino
acid constituents.
Amino Acids and Blood Sugar Regulation
As indicated above, amino acids play a functional role in
blood sugar stabilization. Of the twenty amino acids, the
glycogenic amino acids play a significant role in this
function. A glycogenic amino acid (also referred to as
(Continued on next page)
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glucogenic amino acid) is defined as one that can be
converted into glucose via gluconeogenesis.7,8 The
glycogenic amino acids in humans include glycine,
serine, threonine, valine, histidine, arginine, cysteine,
proline, alanine, glutamate, glutamine, aspartate,
asparagine and methionine.
Amino Acids and Muscle Integrity
Amino acids serve as both building blocks for muscle
protein, as well as a source of energy for skeletal
muscle. Dietary amino acid supplementation is known
to have beneficial effects on muscle function, fatigue,
and recovery in exercising athletes.9 The combination
of carbohydrates and essential amino acids has demonstrated a beneficial effect on muscle protein synthesis,
which was shown to be greater than the summation of
their individual effects.10,11 Amino acids have also
shown to benefit muscular fatigue as a result of
exercise, resulting in favorable changes, including an
increased oxygen-carrying capacity of blood.9

Specific Amino Acids and their Function
Glycine. Glycine is a nonessential amino acid
synthesized in vivo from the amino acid serine. In
addition to protein synthesis, glycine is also involved in
many anabolic reactions, including the synthesis of
purine nucleotides, heme, glutathione, creatine, and
serine. Diabetes in general is known to significantly
modify the humoral immune response capacity. In
studies with diabetic-induced (streptozotocin) animals,
glycine was shown to successfully reduce hemoglobin
glycation,12 as well as to inhibit enlargement of the
glomerular basal membrane.13 The accumulation of
basement membrane is considered to be a characteristic
of diabetic microangiopathy, as excess glucose has
shown to result in the stimulation of the basement
membrane accumulation.14 Glycine could be an
important therapeutic resource among diabetics to
avoid the characteristic immunodeficiencies of this
disease.15
L-Alanine. In an aqueous form, glycogenic amino
acids serve to normalize blood sugar fluctuations and
support a homeostatic blood glucose range. As the
primary amino acid released from muscle during
starvation, alanine serves as an important substrate for
hepatic gluconeogenesis. Furthermore, the transamination of alanine is a required step for the proper
maintenance of fasting blood glucose concentrations.
This step provides the amino nitrogen needed for the
production of alanine from pyruvate. Following
transamination alanine is transported from the muscle

to the liver to support hepatic gluconeogenesis.16 The
glucose-alanine cycle is an important component of
endogenous glucose production, reported to account for
>40% of glucose production during exercise.17 It has
also been reported that splanchnic uptake of alanine,
along with other glycogenic amino acids, was 1½-2
times greater in diabetics, while lactate and pyruvate
uptake was increased by 65-115%.18
L-Arginine. As a required precursor of nitric oxide,
via its essentiality for the enzyme endothelial nitric
oxide (NO) synthase (eNOS), arginine plays an
important role in vasodilation. Functionally, the Larginine/NO pathway effectively contributes to the
maintenance of important physiological functions,
including vascular tone, platelet function and neurotransmission.19 In addition to nitric oxide, L-Arginine is
also a substrate for four other enzymes in the mammalian system, making it essential for the synthesis of
creatine, urea, polyamines, and agmatine (the decarboxylation product of arginine).20 Irrespective of its in
vivo production, various disease states may predispose
one to an insufficient conversion of arginine, as
required to accomplish specific metabolic tasks.
Conditions that predispose one to vasoconstriction,
including angina, atherosclerosis, coronary artery
disease, erectile dysfunction, vascular disease and
vascular headaches, may benefit from L-arginine
supplementation. Supplemental arginine has been
shown to result in the stimulation of protein synthesis.
Arginine was also demonstrated to significantly
increased exercise tolerance and duration (P<0.03).21
Additionally in an animal study, the stimulation of
thymic lymphocyte has been reported with arginine
supplementation (p<0.05),22 making it an important
component in immunity.
L-Lysine. Lysine is a metabolically indispensable
amino acid. It is important for proper growth, plays an
important role in both collagen formation and in the
production of carnitine, a nutrient responsible for
converting fatty acids into energy. Supplemental lysine
has also been correlated with the absorption and
conservation of calcium.23 In mammals, lysine is
metabolized to form acetyl-CoA, via α-ketoglutarate.24
L-Proline. Proline is made in vivo via the conversion
of glutamate. As a critical component of cartilage,
proline plays a role in the health of joints, tendons and
ligaments. It is also involved in keeping heart muscle
strong. Proline is also known to play a significant role
in stabilization of alpha helices,25 which are important
in the structural integrity of proteins, DNA and RNA.
(Continued on next page)
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L-Histidine. As one of the ten essential amino acids,
histidine is recognized as an important nutrient,
particularly in children. Structurally, histidine contains
an imidazole functional group, making it a common
participant in enzyme catalyzed reactions. In the
vertebrate muscle, histidine supports the intracellular
non-bicarbonate buffering capacity by virtue its
imidazole groups.26 Histidine also performs a stabilizing
role in the folded structure of proteins.27 In athletes, as a
result of conditioning, an enhanced buffering capacity
exists primarily due to enhanced anaerobic power. This
superior intracellular buffering capacity has been
correlated to protein-bound histidine residues.28
Histidine has also been correlated with cardioprotection.
In a study assessing myocardial preservation of the
dilated heart during open heart surgery, a histidinetryptophan-potassium solution was demonstrated to offer
superior myocardial protection, as compared to a
glucose-insulin-potassium solution. 29 A similar
conclusion was observed in a mitral valve replacement
study, noting that a solution of histidinetriptophanketoglutarate (HTK) was superior to that the
standard cold blood cardioplegic solution. The authors
concluded indicating that the HTK solution was
cardioprotective in this aspect.30
L-Serine. Serine is a required component in the
biosynthesis of purines and pyrimidines, as well as an
indispensable precursor for the synthesis of the amino
acids glycine, cysteine and D-serine. It is also a precursor in the production of folate and membrane lipids
including phospholipids and sphingolipids. Consequently, it is an indispensable precursor to the synthesis of
proteins, lipids, nucleotides.31 Independent tissue culture
studies have established that exogenously supplied
serine “promotes neuronal survival and differentiation of
sensory ganglia, hippocampal neurons, and cerebellar
Purkinje cells.”32,33,34,35 In regards to neurological
function, L-serine was shown to significantly improve
neuronal survival and neurite growth, with the authors
establishing that essentiality of L-serine in both the
“survival and phenotypic growth of hippocampal
neurons.”36 A separate study demonstrated the significance of L-serine as a key mediator in neuron-glial
metabolic interactions, functioning in a key capacity for
a range of central neurons.32 In an additional study LSerine supplementation was shown to result in the
stimulation of the production of nitric oxide (NO),
interleukin-6 (IL-6), and tumor necrosis factor alpha
(TNF alpha),37 implicating a role in immunopotentiating
activities.
L-Threonine. L-Threonine is one of the ten essential

amino acids, thus its dietary inclusion is a necessity.
The mean daily requirement in healthy adults is 15mg/
kg/day, raised in 2002 from the initially recommended
value of 7mg/kg/day.38 Like serine and tyrosine,
threonine is recognized as a proteinogenic (protein
building) amino acid,39 and is recognized for its role in
the formation of collagen and elastin. It has established
benefits in the maintenance of proper protein balance
and in immune support via the production of antibodies
and the promotion of thymic activity.40 As a vital
component of gene expression, essential amino acids in
limited supply lend cellular populations susceptible to
“both specific induction and repression of gene
expression”.41 Animals on a threonine-free diet administered essential amino acids, also referred to as “growthlimiting amino acids,” demonstrated an increased
neuronal response, evidenced by an “increase in the
firing rate in neurons from the lateral hypothalamus.”42
L-Valine. Like L-Threonine, L-Valine is also an
essential amino acid. It is a hydrophobic (water
revulsion) amino acid, thus is typically located in the
interior of proteins. Dietary sources of valine include
meats, fish, vegetables, cottage cheese and soy flour.43
As one of the branched chain amino acids, it is a
necessary component of protein synthesis. The supplementation of branched chain amino acids, including
valine, both before and after exercise has shown benefits
in both decreasing exercise-induced muscle damage as
well as encouraging the synthesis of muscle protein.44
By virtue of its integral association with proteins, amino
acid supplementation represents an important component
in supporting a healthy blood sugar balance, aside from
its significance in the maintenance of muscular protein
and muscle tone. In athletes, endurance training has
shown to result in an increase in amino acid oxidation
and urea excretion, along with a decrease in protein
synthesis in the liver, heart and stromal fraction of the
muscle,45 implicating a probable benefit to amino acid
supplementation. In the gastrointestinal tract, protein is
broken down into amino acids via the action of pepsins,
which cleave peptide linkages. The ingestion of free
form amino acids results in a rapid, multiple fold
increase in the plasma amino acid level, which has been
correlated to an increased production of red blood
cells.46 Free forms of amino acids, specifically the
essential amino acids are absorbed quicker than that of
the nonessential amino acids.47 Along with exercise the
intake of oral amino acids facilitates a decrease in
muscle protein loss. The administration of amino acids
in both a balanced combination as well as in an easily
absorbed form, such as an aqueous solution or easily
(Continued on next page)
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dissolvable capsules, offers distinct advantages over
formulations contained in compacted tablets. One of the
primary disadvantages of the latter form is their diminished absorption capacity. Additionally, inappropriately
balanced combinations are typically of no benefit for
those individuals with malabsorption issues or blood
sugar imbalances, and characteristically offer little or no
therapeutic value. With regard to therapeutically
balancing blood sugar fluctuations and stabilizing blood
sugar, the use of less absorbable forms is typically less
than desirable. Finally, persons with digestive disorders,
including hypochlorhydria, celiac disease, irritable
bowel disease, and colitis have an added need for amino
acids, since absorption is limited or diminished. For
these individuals and as for athletes wanting to offset
amino acid oxidation, an oral, easily assimilated form of
amino acid supplementation may be advantageous.
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Effects of Colloidal
Metallic Silver in Tablet
Form
Administered Orally at
75mg/day for 2 Months on
Various Clinical and
Physiological Parameters
in Six Adult Volunteers
I - Introduction
Silver belongs to the transition group I in the Periodic
Table and exists in nature in two basic forms: Metallic
silver which is neutral with a charge of zero (Ag0); and
ionic silver with one positive charge (Ag+). The metallic
form acquires new physical, chemical, and physiological
properties when finely divided with particle sizes in the
low nanometer range (1 to 10 nanometers). One nanometer is one billionth of a meter. Aqueous dispersion of
nanocolloidal silver possesses unique characteristics, due
to the fact that a significant percentage of silver atoms
are exposed at the surface of the particles, capable of
interacting with the aqueous medium and other
molecules1.
The metallic colloidal form and the ionic form of silver
has been in use worldwide for the past 100 years as antigermicidal agents2. A recent review of the literature suggests that colloidal metallic silver is extremely safe
whereas ionic silver is often associated with side
effects1. Since both forms of silver are biologically
active and metallic silver is safer than ionic silver, one of
us (GEA) decided to investigate potential clinical applications of colloidal silver not related to its antibacterial
effects and to assess its toxicity when used in effective
amounts.
In this manuscript, the effects of colloidal silver in tablet
form on various clinical and physiological parameters in
6 subjects not taking nutritional supplementation are
reported. To summarize the results of this study, colloidal silver of particle sizes less than 10nm used in daily
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amounts of 75mg for 2 months displayed a normalizing
effect on thyroid volume and on some elemental,
biochemical, and hematological parameters. The two
subjects with the largest thyroid volumes responded to
colloidal silver with marked reduction in the size of the
thyroid. There was no significant effect of colloidal silver on the volumes of the thyroid in the other four subjects.
Colloidal silver normalized fasting blood sugar levels,
decreasing it in one subject with hyperglycemia and increasing it in the other 5 subjects with hypoglycemia. It
normalized red blood cells (RBC) calcium levels. One
subject had elevated RBC calcium levels and the levels
of the other 5 subjects values were in the upper limits of
the reference range. After 1 month and 2 months on colloidal silver, RBC calcium values decreased markedly
and clustered around the middle of the reference range.
It improved the depression score of one of the volunteers
with moderate depression, but had no significant effect
on the normal scores of the other 5 subjects. There was
no evidence of overt toxicity clinically nor based on hematology, blood chemistry, and urinalysis. The most
significant adverse effect of colloidal silver in these 6
subjects was a marked and statistically significant decrease in Red Blood Cell and plasma copper levels.
To our knowledge, this is the first study of the metabolism of colloidal silver and its effects on parameters not
related to infectious diseases. These preliminary results
suggest that colloidal silver properly characterized and
administered under medical supervision in amounts of
75mg/day for 2 months is safe and possesses several unexpected beneficial effects with potential clinical applications. Further research in a larger population on colloidal silver and nutritional supplementation is warranted.
II - Research Subjects
Six adult volunteers (3 men and 3 women) in overall
good health, ambulatory and on no medication were recruited by one of us (J.D.F) from friends and from the
local community. They ate an omnivorous diet without
any restrictions and they were not on dietary supplements. The anthropometric data on these 6 subjects are
displayed in Table I. the mean age was 53.3 years with a
range of 25 to 72 years. The body mass index (BMI) is
the ratio of body weight divided by height squared, using
metric units of kilogram (kg) for weigh and meter (m)
for height. The normal range is 18.5-24.9 kg/m2, with
less 18.5 as underweight; between 25-29.9 as over
weight and 30 and above as obese. Based on this classification, three subjects had normal weight and the other
three subjects were obese.
(Continued on next page)
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III - Preparation and Characterization of Colloidal
Silver
Colloidal metallic silver was prepared by one of us
(GEA) using a proprietary procedure. USP grade silver
nitrate was dissolved in purified water at a concentration
of 5000 PPM (5000 mg of elemental silver per liter of
water) and reduced to colloidal silver using food grade
Maltodextrin as reductant and stabilizer1,3. The nitric
acid released was neutralized to pH=7.0 ± 0.1 by USP
grade potassium hydroxide. The concentration of
elemental silver was measured in the liquid preparation
by X-ray Fluorescence Excitation Analysis using a commercial laboratory (West Coast Analytical Services, Inc.,
Santa FE Springs, CA). In various batches, the levels
ranged from 4850 PPM to 5300 PPM.
Particle size analysis by Transmission Electron Microscopy (TEM) was performed on the liquid preparations,
courtesy of Ralph Albrecht and Joe Heintz at The University of Wisconsin-Madison, Madison WI. The histogram of particle distribution of the batch used in the
present study is displayed in Fig 1. The diameter of the
colloid particles ranged from 3nm to 10nm1.
Since ionic silver is toxic and colloidal metallic silver is
safe1, care was taken to ensure that all the ionic silver
nitrate was reduced to metallic colloidal silver. A silver
ion selective electrode (Orion P.N. # 9616BNWP) was
used in pilot studies to measure ionic silver during the
reduction of silver nitrate until the ionic silver became
undetectable (less than 0.5 PPM). The ion selective
silver electrode does not detect metallic neutral silver. It
was arbitrarily decided that an acceptable ratio of total
silver/ionic silver for uses in human subjects should be
5000 or greater3, which gave a wide margin of safety.
Since the concentration of elemental silver averaged
5000 PPM in the colloid suspensions and ionic silver
concentrations were less than 0.5 PPM, the total silver/
ionic silver ratio was greater than 10,000.
The high ratio of total silver/ionic silver was confirmed
by measuring silver concentration in the supernatant of
one of the batches following ultra centrifugation3. This
procedure precipitates colloidal silver particles 1nm and
larger; and leaves only ionic silver in the supernatant.
The concentration of silver in the supernatant was 0.07
PPM, giving a ratio of total silver/ionic silver over
50,000.
The aqueous suspension of colloidal silver was evaporated to less than 3% moisture and compounded with a
silica excipient (micosolle®) to achieve a concentration
of 12.5mg silver/tablet. From the elemental analysis of
the silver colloid powder by ICPMS, all the toxic metals
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were below the sensitivity of the assay: As <0.001ppm;
Se <0.001ppm; Cd <0.001ppm; Sb <0.001ppm; Hg
<0.0001ppm; and Pb <0.001ppm. A bacteriostatic agent
was not required in the liquid colloidal silver preparation
since colloidal silver has itself germicidal properties.
The colloidal silver tablets were packaged in 90 tablets/
bottle.
IV - Research Protocol
This study was performed at the Flechas Family Practice
(FFP) Clinic in Hendersonville, NC and supported by a
grant from Optimox Corporation. After informed
consent, the subjects underwent a complete history and
physical examination prior to intervention and after 2
months on colloidal silver. After initial evaluation, each
subject was supplied with four bottles of colloidal silver
tablets containing 90 tablets with 12.5mg silver per tablet and instructed to ingest 6 tablets a day for 8 weeks
and to report any adverse effects. The tests performed on
these subjects are listed in Table II.
The daily amount of 75mg colloidal silver was chosen
because of our previous experience with daily amount of
12.5 to 75mg of colloidal silver in tablet form. When
tested in normal subjects on a complete dietary supplement program for up to 2 years, six tablets/day (75mg)
gave the best results for mental, physical and overall
wellbeing; physical energy, mental alertness; clearing of
sinus infection, resistance to cold and flu; visual acuity
for both close and distant vision. Some subjects with
constipation reported improved bowel movement with 6
tablets/day but not with lesser amounts. One female subject who experienced thick foul smelling vaginal
discharge following antibiotics for oral surgery, was told
to ingest 2 tablets of colloidal silver a day for one week,
then 4 tablets/day for one week; and 6 tablets/day for
one week. She noticed no effect on 2 tablets/day. There
was a decreased vaginal discharge on 4 tablets/day. After
3 days at 6 tablets/day, the vaginal discharge cleared
completely. She stopped taking the colloidal silver after
one week at 6 tablets/day. Three months later, she was
still asymptomatic. Another female subject experienced
repeated bouts of upper respiratory tract infections
treated with antibiotics for several years. Each episode of
antibiotics was associated with vaginal discharge and
vaginal moniliasis. Some 18 months ago, she was placed
on a complete nutritional program together with 6 tablets
of colloidal silver/day. The infection and discharge
cleared after 3 days on the colloidal silver and she has
not experienced a recurrence since.
In these subjects, on nutritional supplementation, even
after 2 years on colloidal silver, there was no evidence of
(Continued on next page)
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argyria (blue grayish discoloration of the teguments), or
other significant side effects. Hematology, Blood Chemistry and Urine Analysis pre and post colloidal silver
showed no evidence of toxicity. Based on these preliminary results, the present study was designed to investigate the beneficial and side effects of colloidal metallic
silver at 6 tablets/day in a small group of subjects not
taking dietary supplements who were followed with a
more extensive evaluation of possible toxicity and
physiological effects. The following clinical evaluations
and tests were performed prior to intervention; after 4
weeks and 8 weeks on silver colloids of 75mg/day.
Paired data statistic was used to compare data values
obtained before intervention with values obtained on the
same parameters following colloidal silver at 75mg/day
for 1 month and 2 months.

The complete panels of essential plus toxic elements were measured ICPMS in the RBC; silver
and copper levels were measured also in the separated plasma in 24hr urine collections and saliva
samples collected prior, 1 month and 2 months post
colloidal silver.
• Genova Diagnostics supplied the kits for the measurement of red blood cell glutathione peroxydase
and urine lipid peroxides
• The Bio Impedance Analyzer, Model BIA-450 from
Biodynamics, Seattle, WA was purchased by
Optimox Corporation and made available to the
FFP clinic for measurement of Basal Metabolic
Rate (BMR) and body composition.

• Two questionnaires were completed by the subjects
before intervention, post one month and 2 months of
intervention: the Symptomatology Questionnaire
and the Zung Depression Scale. The self administered Symptom Questionnaire included several mental, emotional and physical symptoms and was composed by the authors to assess possible toxicity and
beneficial effects of colloidal silver used at 75mg/
day for 2 months. It contains 33 items, 28 symptoms
and 5 items assessing overall performance. The scoring of the Symptomatology Questionnaire used an
analog scale from 1 to 10, 1 being the worse and 10
being the best (no symptom). The Zung’s Depression Scale is a measure of the severity of depression
with score below 50 as within the reference range; of
50-59 as mild to moderate depression, 60-69 as
moderate to marked depression; and greater than 70
as severe depression4.

V – Results

• Urine analysis was performed at the clinic with
Multistix 10SG reagent strips and read on a Clinitek
100 that was calibrated daily.

The beneficial effects observed in the 2 subjects are as
follows. Subject #3 had a long history of fungal infection between the fingers not responding to various
remedies. After one month on colloidal silver at 75mg/
day, the fungal infection disappeared and she has been
symptom free since. Subject #1 suffered from
fibromyalgia controlled with iodine tablets (Iodoral®)
combined with vitamins B-2 and B-3 (ATP Cofactors).
When she stopped the iodine supplementation, her
muscle pain recurred within a day or two. She did not
take the iodine/B vitamins supplements during the first
6 weeks of this study. Her fibromyalgia symptoms did
not recur while on colloidal silver, even though she was
not taking the iodine- B-vitamin supplements. Subject
#1 scored high at 63 on Zung’s Depression Scale to a
level of moderate to marked depression prior to colloidal silver. From a score of 63, her score decreased to 49
after 2 months on colloidal silver. Less than 50 is
considered within the normal range.

• Complete blood count (CBC), the metabolic panel,
thyroid profile,TPO antibody titer and ANA titer
were performed by Lab Corporation of America.
• Thyroid ultrasonometry was computed by a registered sonographer using a portable Biosound Esaote
Megas System unit with a frequency of 7.5MHz
• Red Blood Cells (RBC) elemental analysis was performed at a commercial laboratory, which supplied
the kits for sample collection. Heparinized blood
was collected before intervention one month and 2
months post-colloidal silver. After centrifugation
packed red blood cells (RBC) were separated from
plasma and mailed to Doctor’s Data, St. Charles, IL.
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A – Side effects and beneficial effects reported by
the subjects.
Clinical evaluation during follow-up revealed that 2
subjects experienced side effects and 2 subjects
reported beneficial effects. We will discuss first the two
subjects with side effects. Subject #2 experienced muscle pain in the shoulder and neck at the beginning of
the study. The pain lasted one week and subsided afterward. Subject #5 experienced muscle pain in her shoulder and neck one week after starting the colloidal
silver. The pain persisted throughout the whole 2
month study period and lasted up to 3 weeks after the
end of the study. She will be discussed further in the
results and discussion section.

(Continued on next page)
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B – Itemized effects of colloidal silver.

2. Thyroid Gland and Thyroid Hormones

1. Clinical Parameters

Ingestion of colloidal silver at 75mg/day resulted in a
selective reduction in the thyroid volume of two of the
subjects with the largest thyroid size (15 and 22.8 cm3)
but no significant effect was observed in the other four
subjects with thyroid volumes ranging from 7.8 cm3 to
10.9 cm3 (Table VI). As a group, the mean thyroid volume decreased from 12.8 ± 5.5 cm3 to 10.5 ± 2.0 after 2
months on colloidal silver with p value of 0.08. This decrease in the mean value was mainly due to the marked
reduction in thyroid volume of subjects #4 and #6.

There was no significant change in systolic and diastolic
blood pressures and body temperature (data not shown).
Basal metabolic rate, lean body mass, fat mass, total
body water, extra cellular and intracellular water are displayed in table III. The mean body weight decreased by
5 lbs after 2 months on colloid silver (p = 0.23). Mean
fat mass decreased also by 5 lbs (p = 0.18) post intervention. There was no significant effect of colloidal silver
on body weight, Basal Metabolic Rate, lean body mass,
fat mass, total body water, intracellular and extracellular
water (Table III).
Of the 28 symptoms assessed in the Symptomatology
Questionnaire, none showed significant change in the
mean scores between baseline and 2 months post silver
at p< 0.05. The scoring of mostly 8’s, 9’s and 10’s
before silver supplementation suggest that the study subjects, although not in perfect health were overall in good
physical and mental conditions. The scores of 8’s for job
performance, relationship with others, physical, mental
and overall well being concur with the high scores of the
28 symptoms assessed. If we consider p values between
0.05 and 0.1 as near significant, four of the symptoms
improved following colloid silver: brain fog (p=0.08),
constipation (p=0.1), forgetfulness (p=0.09) and resistance to flu/cold (p=0.1). Physical well being, mental
well being and overall well being improved following
colloidal silver to near significance (Table IV).
Zung Depression Scale Index dropped from a preintervention mean value ± SD of 39 ± 12.8 to a post 2
months silver supplementation of 36.8 ± 8.2, which was
not significant at p < 0.05 (Table V). Except for subject
#1, the scores were within the normal range for the
remaining 5 subjects, pre and post intervention and no
significant effect of the colloidal silver on these normal
values were observed. However, subject #1 with the
highest score of 63 dropped to 49 after 2 months on the
silver preparation. A Zung score between 60 and 69 is
considered indicative of moderate to marked depression,
and below 50 as within the normal range of values4. Of
interest is the fact that subject scored the lowest of the 6
subjects for anxiety and depression in the Symptomatology Questionnaire prior to colloidal silver, with score of
3 for anxiety and 6 for depression. These scores
increased to 7 and 8 after 1 month on colloidal silver; 9
and 7.5 after 2 months on colloidal silver. An increase in
this scoring System means an improvement of symptoms.

There was ultrasound evidence in subjects #4 and #6 of
masses with pre silver sizes of 0.8cm x 0.9 cm in the left
lobe of subject #6; and with masses in both lobes in subject #4, 0.7 x 1.0 cm on the right side and 0.6 x 0.9 cm
on the left lobe. All 3 masses in the 2 subjects increased
in size following 2 months on colloid silver (Table VI).
In subject # 4 the right mass increased from 0.7 x 0.9 cm
to 0.8 x 1.1 cm, and the mass in the left lobe increases
from 0.5 x 0.9 cm to 0.7 x 0.9cm. In subject # 6, the left
mass increased from 0.8 x 0.9 cm to 1 x 1.4 cm. Subject
# 6 was referred to his primary care physician for a fine
needle biopsy and follow up. Subject #4 and #6 were
asked to continue on the colloidal silver. A repeat ultrasound by the radiologist one month later while subject
#6 was still on colloidal silver for a total of 3 months did
not show the nodule which had disappeared.
We repeated the ultrasound analysis 4 months after the
beginning of the study. Subject #4 at that time was taking colloidal silver for 3½ months and subject #6 for 4
months. The results of the repeated ultrasound at 4
months post silver in subject #4 and #6 are combined
with the previous data on table VII for ease of comparison. In subject #4, the volume of thyroid gland decreased from 15cm3 pre-silver to 8.8cm3 after 2 months
and 8.1cm3 after 3½ months on colloidal silver. At that
last evaluation, the right mass decreased to 0.4x0.5cm3
and the left mass to 0.2x0.3cm3. In subject #6, a normal
echo-texture without any mass was reported at 4 months
post colloidal silver. The volume of the thyroid decreased from 22.8cm3 pre-intervention to 15.9cm3 after 2
months and 16.5cm3 after 4 months on colloidal silver.
The serum levels of TSH, T3, T4, Free T3 and Free T4
were within the reference range for all the subjects prior
to intervention and remained within the reference range
2 months post colloidal silver at 75mg/day, (Table VIII).
There was a near significant increase (p = 0.07) of the
mean TSH level post colloidal silver (2.8 ± 1.4) compared to pre intervention (2.05 ± 1.1). No significant
change was observed in the thyroid hormone levels following 2 months on colloidal silver.
(Continued on next page)
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3. Urinalysis
Urine analysis results were normal in all 6 subject pre
intervention and 2 months following supplementation
with colloidal silver. There was no significant difference
between pre and post intervention. (Data not shown)
4. Hematology
There was a significant effect of colloidal silver on several hematological parameters (Table IX). Red blood cell
count decreased from a mean of 4.92 ± 0.28 x 10 6/mL
pre intervention to a mean of 4.73 ± 0.21 10 6/mL after 2
months on colloidal silver (p <0.05), that is a 4% drop.
Hematocrit mean values were significantly lower post
intervention with means ± SD of 45.5 ± 2.7 before colloidal silver and 43.3 ± 2.9 after 2 months on colloidal
silver (p <0.05) representing a 5% decrease. The mean
value of ± SD of hemoglobin concentrations before colloidal silver was 14.6 ± 1.1, compared to a mean of 14.1
± 1.1 post silver a near significant drop (p = 0.05) of
3.4%. Red blood cell distribution width (RDW) decreased (p = 0.07) following colloidal silver, from pre
silver mean ± SD of 14.7 ± 1.1 to 14.3 ± 1.1.
5. Blood Chemistry
The data on the metabolic panel (blood chemistry) are
displayed in Table X. Fasting blood glucose levels as a
whole increased from 66.6 ± 29 to 75 ± 21 with a p
value of 0.16. However, when the data on blood glucose
levels are analyzed individually (Table XI), it reveals
that subject #4 with hyperglycemia experienced a drop
from 125mg/dL before to 113mg/dL after 2 months on
colloidal silver whereas the other 5 subjects with hypoglycemia experienced an increase in fasting blood sugar.
The mean ± SD for these 5 hypoglycemic subjects was
54 ± 4.8 pre silver to 67 ± 10 post silver with p value of
<0.05. Four of the five hypoglycemic subjects reached
blood sugar levels within the reference range following 2
months on colloidal silver at 75mg/day.
Blood Urea Nitrogen (BUN) levels were significantly
(p<0.01) elevated following colloidal silver with mean ±
SD of 14.7 ± 2.1 mg/dL before silver administration and
19.3 ± 3.9 post 2 months on colloidal silver. However,
serum creatinine levels were not affected, with values of
0.89 ± 0.15 pre silver and 0.87 ± 0.13 mg/dL post silver,
resulting in a significant (p <0.05) increase in the BUN/
creatinine ratio, being respectively 16.3 ± 3.6 before and
22.5 ± 3.9 after 2 months on colloidal silver. Serum potassium levels increased significantly (p<0.01) from 3.7
± 0.31 before; and 4.1 ± 0.46 after colloidal silver. There
was a significant decrease in serum CO2 and total

bilirubin levels; for CO2 pre= 23 ± 1.25 and post = 21.5
± 0.84 (p<0.01); For total bilirubin 0.5 ± 0.21 for pre
silver and 0.4 ± 0.12 (p<0.05) for post colloidal silver.
The enzymes alkaline phosphates and SGOT increased
following intervention, being significant (p<0.01) for
alkaline phosphates (pre = 88.3 ± 22.7 and post = 103 ±
35.4) and near significant (p=0.07) for SGOT (24.8 ± 8.6
before; and 28.8 ± 4.5 after).
6. RBC Elemental Analysis
The results of the red blood cell (RBC) elemental analysis by ICP-MS are displayed in Table XII. There was a
marked drop in RBC calcium levels from 27.7 ± 4.3 to
18.5 ± 4.8 (p<0.01) post 2 months on silver. It is of interest that pre-silver RBC calcium values were in the upper
limit of the reference range in 5 subjects and elevated
above that range in subject #1. Following one month and
2 months on colloidal silver, the RBC calcium mean
levels decreased significantly and clustered around the
midpoint of the reference range, suggesting a normalizing effect of colloidal silver on RBC calcium (Fig 2).
RBC copper levels decreased significantly post silver
(p<0.05) from 0.7 ± 0.08 to 0.57 ± 0.08 PPM. There was
a significant increase in the following elements: Iron (p<
0.05) from 747.8 ± 57.5 to 809 ± 46; Chromium
(p<0.05) from mean values of 0.00068 to 0.00083 PPM.
The mean value of following elements increased post
silver to reach near significance: Selenium (p=0.05)
from 0.208 to 0.225; Boron (p=0.06) from 0.024 to
0.033 PPM; Manganese (p=0.07) from 0.015 to 0.02
PPM.
The RBC levels of the toxic elements arsenic, cadmium,
lead and mercury were within the reference range of the
laboratory pre and post silver. There was no significant
difference at p<0.05 between basal levels and post silver
levels. However, RBC lead levels decreased from
0.025±002 before intervention to 0.021±0.0002 post
silver, reaching near significance at p=0.10
7. Oxidative Burden and Autoimmunity
Red blood cell glutathione peroxydase levels and urine
lipid peroxides were within the normal range before intervention and remained within the normal range following 2 months on colloidal silver (Table XIII). The mean
values were respectively for pre and post intervention:
for glutathione peroxydase 29.5 ± 3.2 and 28.5 ± 3.75;
for urine lipid peroxides 5.7 ± 2.6 and 6.02 ± 1.8. The
reference range for glutathione peroxydase is from 20 to
38 units/gm of protein; for urine lipid peroxide, it is less
than 10 micromole/gm creatinine.
(Continued on next page)
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Anti NuclearAntibodies (ANA) were negative for all 6
subjects’ pre and post 2 months on colloidal silver. The
ANA test was added to the laboratory evaluation
because of a 2003 publication reporting that in susceptible mice, ionic silver salts (chloride and nitrate) induced
antinucleolar antibody production5.
8. Metabolism of Silver and Copper
The concentration of silver in Red Blood Cells (RBC),
plasma, urine, and saliva are displayed in Table XIV.
Supplementation with colloidal silver at 75mg/day
increased significantly silver levels in RBC and plasma
to levels of 162.2ug/L and 161ug/L; Urine silver levels
pre-supplementation were below 0.1ug/L in 5 of the 6
subjects. Urine silver levels increased (p<0.05) from a
mean of less than 0.13ug/L to 1.5ug/L. Saliva silver
levels were below 0.1ug/L in 5 of 6 subjects. From a
mean of <0.22ug/L pre-supplementation the values
increased to 4.9ug/L, mainly due to marked increase in
subject #5. This post-silver increase in saliva silver
levels was not statistically significant. Silver supplementation decreased significantly copper levels in RBC and
plasma (Table XV). The effect of colloidal silver was
greater on plasma copper levels (drop of 45%) than on
RBC levels (drop of 15%). No significant effect of
colloidal silver was observed on the levels of copper in
urine. Except for subject #5 with saliva copper levels of
<0.1ug/L before and 27.8ug/L after 2 months on colloidal silver, there was no significant effect of colloidal
silver on saliva copper levels in the other 5 subjects.
VI - Discussion
One of us (GEA) has previously reported on the physiological, clinical and toxicological aspect of colloidal
gold used in amounts of 3 to 30mg/day for several years
in normal subjects and for up to one year in ten patients
with Rheumatoid Arthritis (RA)1,6. There was no
evidence of toxicity in the normal subjects and in RA
patients studied. Colloidal gold with particle sizes below
10nm had a normalizing effect on body weight, blood
platelets, white blood cells and hemoglobin levels1,6.
In 5 subjects evaluated with a batteries of tests to assess
IQ before and 1 month post colloidal gold at 30mg/day,
the mean IQ score increased 20% following colloidal
gold7. In a double blind logitudinal study of 14 elderly
subjects aged 65-86 years, there was no significant effect
of placebo on the parameters studied in the 6 subjects
which served as control. In the 8 subjects on colloidal
gold at 20mg/day, there were significant improvements
after 4 and 8 weeks on gold of the following: Pain,
fatigue, brain fog, physical wellbeing, cognitive wellbe-

ing, overall wellbeing, short term memory, equilibrium
and coordination1.
Because gold is very expensive, the precious metal silver
was tested in the colloidal form to assess similarities of
beneficial effects between colloidal gold and colloidal
silver. Gold, silver and copper belong to the transition
group I of the periodic table. Therefore they would be
expected to share certain physiological properties. Pilot
studies revealed that several milligrams not micrograms
amounts of colloidal silver were required to elicit consistent cognitive and physical effects, just like the observations made with pilot studies of colloidal gold more than
10 years previously1,6,7.
The present study involved the evaluation of potential
toxicity and beneficial effects of colloidal metallic silver,
well characterized in term of particle size and with very
low levels of ionic silver; (a ratio of total silver/ionic
silver greater than 5000)3. The daily amounts of 75mg
were based on previous experience as mentioned previously. The benefit/risk ratio of colloidal silver depends
on the beneficial effects compared with unwanted side
effects. The most common side effect reported in
humans with the use of ionic silver and mild silverprotein complexes is argyria. Between 1802 and 1951,
around a 150 year period, 365 cases of argyria were
reported8. The dosage required to induce argyrosis
ranged from 1 to 30 gm by ingestion; and 1 to 8gm by
inhalation. No argyria has ever been reported with the
use of colloidal metallic silver properly characterized.
All previous studies reporting toxicity of silver were
performed with ionic silver. In the management of burn
wound sepsis, the ionic silver sulfadiazine cream has
been used extensively and successfully but not without
side effects9: argyria, ocular injury, leucopenia; toxicity
in renal, hepatic and neurologic tissues. Colloidal silver
impregnated gauze is currently been tested as a replacement of the sulfadiazine derivatives10.
A review of the literature on ionic silver toxicity by
Ganther yielded the following information11. In farm
animals and poultry, fed a vitamin E deficient diet, ionic
silver, added to drinking water at 0.15% elicited signs of
toxicity and muscular dystrophy. A combined deficiency
of vitamin E and selenium with added ionic silver to the
diet resulted in liver necrosis. The liver necrosis could be
prevented with selenium supplementation. Vitamin E at
200 IU/Kg of diet and selenium 1 PPM prevented silver
toxicity. Copper deficiency was induced by ionic silver
added to the diet of chicks.
Nordberg and Gerhardsson12 quoted a 1974 publication,
(Continued on next page)

THE ORIGINAL INTERNIST
144

Spring 2006

THE ORIGINAL INTERNIST SEPTEMBER 2009
05

describing the toxic effects in turkey poults of ionic
silver acetate at 900mg/kg diet. The addition of
selenium, copper and vitamin E to the diet prevented
silver toxicity. In susceptible mice, ionic silver induced
antinucleolar autoantibody production5. In a review on
the toxicological aspects of topical silver pharmaceuticals for human use, by Hollinger13, all the ionic silver
preparations displayed toxicity. The only metallic colloidal silver tested was without toxic effect although
possessing bacteriostatic property.
A recent 2008 publication in the Canadian Journal of
Cardiology reported supposedly the first case of cardiomyopathy in humans caused by colloidal gold and silver.
S.L Archer from the University of Chicago 14 gave a list
of references documenting several side effects of goldcontaining drugs, but all these products contains ionic
gold, not colloidal gold. He also quoted a 1976 publication by Van Vleet15 who used very large doses of ionic
silver, not colloidal silver, to induce selenium and vitamin E deficiency. A concentration of 0.2 % silver acetate
in the ration of pigs did not induce toxicity but 0.5 % of
silver acetate resulted in cardiac, hepatic and muscular
lesions characteristic of selenium / vitamin E deficiency.
These amounts of ionic silver would be the equivalent to
5 to 10 gm of ionic silver/day in an adult human subject,
which is one hundred thousand times higher than the
amount of silver Archer’s patient was consuming.
Daily intake of around 0.1 mg of silver was consumed
by Archer’s patient on and off for 7 years and colloidal
gold 0.1mg/day for 3 months. She developed cardiomyopathy one month after starting the gold product.
Serum gold level was below the sensitivity of the assay.
Serum silver levels were 1.6 micrograms/L. Our previous experience with colloidal gold, not ionic gold, at
30mg/day for one year in 10 patients with rheumatoid
arthritis1,6 revealed that colloidal gold was safe at those
amounts and associated with several beneficial effects.
Even if the preparations consumed by Archer’s patient
were in the ionic form, it is unlikely that such small
amounts would cause the cardiomyopathy.
Ionic silver can undergo univalent redox reactions with
per-oxidative damage to nearby tissues14. Antioxidants
such as vitamins C and E have a protective effect. Ionic
silver can bind to selenium, causing a relative selenium
deficiency. This resulted in decreased synthesis of
glutathione peroxydase (GP) in kidney, liver and red
blood cells11. This effect of ionic silver on GP is reversible with supplementation with vitamin E and selenium.
Because of the possibility that colloidal metallic silver

can undergo in vivo oxidation in a prooxidative environment to yield ionic silver, it was necessary to evaluate
the presence of the deleterious effects of ionic silver in
the subjects studied with colloidal silver. Anti nucleolar
antibody production observed with ionic silver in
susceptible mice5 was not detected in the 6 subjects both
before and 2 months post colloidal silver. Mean red
blood cell selenium levels increased near significantly
(p=0.05) following colloidal silver with mean ± SD values of 0.208 ± 0.02 PPM pre – and 0.225 ± 0.03 PPM
post 2 months on colloidal silver (Table XII). RBC silver
level before intervention was undetectable in 4 subjects
(<0.1PPB) and 0.12PPB and 0.2PPB in the other 2 subjects. RBC silver increased significantly from pre-silver
mean value of less than 0.12 ug/L to a mean value of
162 ug/L following 2 months of supplementation with
silver. It is likely that the increased RBC selenium is due
partly to its binding with RBC silver. Since RBC
glutathione peroxydase (GP) levels did not decrease
following silver, the binding of silver to selenium was
not significant enough to affect the synthesis of GP.
Urine lipid peroxide levels are a good index of the
oxidative burden16. The oxidative burden caused by colloidal silver at 75mg/day was not significant enough to
affect the levels of urine lipid peroxides and RBC
glutathione peroxydase levels. The levels of urine lipid
peroxides were within the reference range for all the
subjects prior to and following 2 months on colloidal
silver. Red cell selenium and glutathione peroxides
levels were within the normal range for all the subjects’
pre and post colloidal silver. As a group, there were no
significant effects of colloidal silver on urine lipid
peroxydes, and red cell selenium and glutathione
peroxydase levels.
Mean RDW value decreased near significantly (p=0.07)
post-colloidal silver with mean ± SD in percentage
variation of 14.7% ± 1.12 before and 14.32% ± 1.06 post
colloidal silver, the upper normal limit being 15% (Table
VIII). In subject #3 and #6, the RDW (%) was elevated
preintervention, being 16.3% and 15.4%. After 2 months
on colloidal silver, these values decreased in both
subjects from 16.3% to 15.7% and 15.4 to 14.9%. Iron
deficiency anemia is associated with increased RDW,
but with normal or decreased MCV17. In all 6 subjects,
the MCV values are within the normal range, but RDW
values were in the upper normal or above normal. This is
evidence of mild iron deficiency without anemia in the 6
subjects. It is of interest that RBC iron levels increased
significantly post-silver (Table XI) from mean ± SD of
747.8 ± 57.5 to 809 ± 46 (p<0.01). This increased RBC
iron with decreased RDW is compatible with a correc(Continued on next page)
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tion of iron deficiency with silver supplementation.
Whether this is due to increased absorption of iron or to
increased mobilization from iron stores requires further
study. If this normalizing effect of colloidal silver on
RBC iron and RDW can be confirmed in a larger group
of subjects, colloidal silver could be used to improve
iron deficiency even in the absence of anemia.
In subject #5 who experienced muscle pain through the
study period, there was a marked increased in urine lipid
peroxide levels following silver supplementation (Table
XIII), reaching levels of 9.2 micromoles/gm creatinine
after 2 months on silver. Although this value is below
the upper limit of the reference range, that is 10 micromoles/gm creatinine, it increased to almost 3 fold from a
baseline level of 3.6. Subject #5 also experienced a rapid
increase in serum alkaline phosphatase levels from 136
IU/L pre silver to 170 IU/L after 2 months on colloidal
silver, which is above the reference range of 25 to 165
IU/L. In the other 5 subjects, the rise in alkaline phosphatase following colloidal silver was much less (Fig 3),
with values ranging from 62 to 102 IU/L pre-silver and a
range of 72 to 106 IU/L post 2 months on colloidal silver. The upper limit of serum alkaline phosphatases
(165IU/L) may be too high and needs further evaluation
in well screened normal subjects, not hospital personel.
Compared to the other 5 subjects, subject #5 had an
elevated pre-intervention alkaline phosphatases level. If
this pattern of elevated serum alkaline phosphatases levels associated with myalgia post colloidal silver can be
reproduced in a larger population, this biochemical
parameter could have prognostic value. For the time
being, blood chemistry including serum alkaline phosphatases levels should be included in the laboratory tests
performed before administration of colloidal silver and
during follow-up. Total alkaline phosphatases levels are
an index of the combined isoenzymes from the liver,
bone and intestinal tract. In cases of elevated alkaline
phosphatases levels, fractionation of the isoenzymes
would be desirable in order to locate the sources of the
elevated alkaline phosphatases.
In the symptomatology questionnaire, subject #5 scored
10 for muscle pain pre-silver (no symptoms); 4 after 1
month and 3 after 2 months on colloidal silver. However, she did not consider the muscle pain severe enough
to discontinue the colloidal silver. Subject #5 is unique
in several respects. The levels of silver in her post-silver
saliva was 100 times higher than the other 5 subjects
(Table XIV). The level of copper in the post-silver saliva
was 10 times higher than the other subjects (Table XV).
We have no explanation for this difference between
subject # 5 and the others.

Copper deficiency was reported in chicks fed a diet containing ionic silver11. We did observed a significant
(p<0.05) decrease in RBC copper levels with preintervention RBC copper mean levels± SD was 0.7±
0.08 PPM and 0.57 ± 0.08 PPM post silver. Prior to supplementation with colloidal silver, RBC copper levels
were within the reference range in all the subjects and
plasma copper was below the reference range in subject
#2 (Table XV). Following 2 months of supplementation
with colloidal silver at 75mg/day, RBC copper levels
were below the reference range in subject #1 and subject
#5. Plasma copper was below the reference range in all
but one subject #6. Plasma copper decreased by 45%
whereas RBC copper dropped only 15%. Since the
decrease in copper levels following colloidal silver was
much greater in plasma than RBC, the copper transport
protein ceruloplasmin levels may have been suppressed
by colloidal silver. Urine copper levels would be
expected to increase with lower levels of plasma
ceruloplasmin. Since urine copper levels did not increase
after colloidal silver, the mechanism of action of colloidal silver in the metabolism of copper must await further
research.
Just like silver, the main organ for excretion of copper is
the liver. Copper is initially secreted into bile bound to
amino acids and biles acids. As the copper passes
through the ducts, it becomes complexed with bilirubins,
and in this form, copper is unavailable for reabsorption18. Since serum bilirubins levels decreased significantly following colloidal silver, the most plausible explanation for the loss of copper following colloidal silver
is increased liver clearance of bilirubins and increased
biliary excretion of bilirubins complexed with copper
which then becomes unavailable for reabsorption.
To our knowledge, this is the first report of a negative
effect of colloidal silver on copper metabolism in humans. Copper in trace amounts is required by all living
organisms to maintain proper cellular functions. Over
95% of copper in plasma is bound to ceruloplasmin, a
copper transport protein that plays many important roles:
transport of copper; mobilization of iron from storage
site into the plasma (copper deficiency induces iron deficiency anemia); catalytic oxidation of plasma reductants;
scavenging of superoxydes; modulation of inflammatory
responses19.
Copper is also involved in several enzymes: cytochrome
oxidase, which is the terminal oxidase in the respiratory
chain; superoxide dismutase which catalyzes the dismutation of superoxide; dopamine betahydroxylase, a
critical enzyme in the biosynthesis of norepinephrine, a
neurotransmitter; thyrosinase, involved in the synthesis
(Continued on next page)
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of melanin which is essential for skin pigmentation;
Lysyl oxidase which is involved in the cross-linking of
collagen and elastin, resulting in increased elasticity of
blood vessels20. Copper deficiency results in decreased
lysyl oxidase and decreased vascular elasticity. Increased
vascular rigidity predisposes to aneurism. From the
above information, it is obvious that decreased copper
levels in RBC and plasma following colloidal silver is of
great clinical importance.
The pro-oxidant effect of ionic silver previously described11 may be due to ionic silver-induced copper deficiency. The protein primarily responsible for serum antioxidant activity is ceruloplasmin which inhibits markedly lipids peroxidation19. Chronic copper deficiency is
associated with decreased plasma ceruloplasmin levels.
Copper supplementation could prevent the pro-oxidant
effect of ionic silver. We plan to measure plasma
ceruloplasmin levels in our next study.
From a review of the published literature on silver toxicity, the recurrent theme is that toxicity is due to ionic
silver induced deficiencies of essential nutrients and
supplementation of these nutrients in adequate amounts
prevented the toxic effects of ionic silver. It is then obvious that essential nutrients should be administrated to
subjects on colloidal silver in daily amounts comparable
to the amount used in the present study. We are planning
to repeat the RBC and serum silver and copper levels in
these 6 subjects after one month on nutritional supplementation.
VII – Epilogue
Although ionic silver was used extensively in the past
for its antibacterial effect against a broad range of microorganisms (21 and Vide Infra), it is only in the past 100
years that colloidal metallic silver became popular
among clinicians and the public at large for its germicidal properties1. Recent in vitro studies with ionic silver
suggest that its antibacterial effect is due to its interference with the respiratory chain at several sites22-24 and its
destabilizing effects on intermolecular adhesions25. In
the last few years, some studies were published describing the mechanisms of action of colloidal silver against
bacteria and virus. The mechanism of action of colloidal
silver is totally different than the mode of action of ionic
silver, which binds covalently to thiol groups of various
enzymes, blocking their action. On the other hand,
colloidal silver binds non-covalently to macromolecules,
altering their biological properties. The effect of ionic
silver is charge dependant whereas the size of colloidal
silver particles plays the key role1.

In 2005, Morones, et al,26 reported the results of their
experiments with the use of colloidal metallic silver.
These investigators studied the effect of silver colloids in
the range of 1-100 nm on gram-negative bacteria inoculated on agar plates. Only silver nanocolloids less than
10 nm were able to bind to the bacterial membrane and
penetrate inside the bacteria. They reported that these
silver nanocrystals were spherical in shape. The overall
effect of metallic silver nanoparticles was different from
the effect of silver ions which acted mainly at the surface
of the membrane and triggered a protective mechanism
in the bacteria. The metallic silver nanocrystals did not
trigger this protective mechanism and were able to
penetrate inside the bacteria. To summarize their findings, spherical silver nanoparticles in the range of 1-10
nm attach to the surface of the bacterial cell membrane
and drastically disturb its proper function, like permeability and respiration. These silver nanoparticles are
also able to penetrate inside the bacteria and cause
further damage by possibly interacting with sulfur and
phosphorus containing compounds. A recent study of the
effect of silver nanoparticles on HIV-1 confirms the 10
nm size limit for effectiveness. Elechiguerra, et al,26
used silver nanoparticles with a mean diameter of 21 nm
but with a wide range of sizes. They demonstrated that
silver nanoparticles undergo a size-dependent interaction
with HIV-1, with nanoparticles exclusively in the range
of 1-10 nm binding to the HIV-1 at the exclusion of
larger colloidal particles.
Considering the current popularity of colloidal silver, it
is surprising that practically nothing is known about its
metabolism and about its effect in clinical conditions not
related to infectious diseases. We previously reported
serial measurements of blood silver concentration over a
24hr period analyzed by neutron activation analysis
(NAA) in 5 female volunteers3. The sensitivity of NAA
for silver is 10ug/L. The whole blood silver levels were
below 10ug/L before ingestion of colloidal silver.
Between 2 and 10 hours post silver ingestion, the whole
blood levels ranged from 18-68ug/L. Besides our previous publication3, no data are available on the blood
levels of silver following ingestion of colloidal silver.
Jensen, et al,28 reported in 1988 the serum levels of
silver in 21 subjects who consumed daily 30mg of the
ionic silver actate from anti-smoking chewing gum for a
period of 12 weeks. The mean and ranges of the serum
silver levels were: Before intervention: 2.8ug/L (Range
1.5-3.5); After 12 weeks of intervention: 55ug/L (Range
26-87); and 14 weeks after the end of the study: 3.2
(Range 2.6-4.5). Since silver acetate contains approximately 65% silver, Jensen’s subjects consumed 19.5mg
ionic silver/day. Our subjects consumed 75mg of colloi(Continued on next page)
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dal silver/day, 4 times the daily amounts of ionic silver
used in Jensen’s study. After 2 months of colloidal
silver, the mean values for our 6 subjects were: RBC
Silver = 162ug/L; Plasma Silver = 161ug/L (Table XIV).
These plasma and RBC values are 3 times higher than
the mean values of 55ug/L of serum observed in
Jensen’s subjects who ingested 4 times less silver than
our subjects. Plasma values of our subjects are comparable to Jensen’s serum values, when the amounts of silver
ingested are taken into consideration.
The metabolism of ionic silver has been reported previously12,29,30. Less than 10% of ingested ionic silver salts
is absorbed. Approximately 90% of the absorbed silver
is eliminated in the feces after biliary secretion. Less
than 1% of ingested silver is excreted in urine. When
ionic silver is injected intravenously in rats, rabbits, and
dogs30, 80% of the dose was excreted into the feces over
a period of 4 days. Less than 0.5% was detected in urine.
The similarities and differences between the metabolism
of ionic silver and colloidal silver must await further
research in this area.
The liver is the major organ of silver elimination and
contains the highest concentration of silver, followed by
spleen, skin, muscle and brain. Nutritional supplementation besides vitamin E, selenium and copper should include nutrients involved in maintaining normal liver
functions. This is our rationale for recommending a
complete dietary program when colloidal silver in
amounts comparable to those used in the present study
are ingested for a long time. The only side effect of ionic
silver not known to be associated with nutritional deficiencies is argyria31, which is a cosmetic complication
without any clinical significance.
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Table I
Anthropometric Data on the 6 Study Subjects

SS#

Sex

Age
(years)

Height
(inches)

Weight
(pounds)

BMI*
(Kg/m2)

Body Weight Status

1

F

50

62

127

23.2

Normal Weight

2

M

25

70

170

24.4

Normal Weight

3

F

68

66

215

34.7

Obese

4

M

72

70

244

35

Obese

5

F

50

68

155

23.6

Normal Weight

6

M

55

76

275

33.5

Obese

Mean

53.3

68.7

198

29.1

S.D

18.6

3.4

49

6.1

*BMI = Body Mass Index. Normal: 18.5-24.9; Overweight: 25-29.9; Obese = 30 and over
(Continued on next page)
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Table II
Self-Administered Questionnaires, Clinical Evaluation, and Laboratory tests Performed on the 6 Subjects
Post 1 Month
on Silver

Post 2 Month
on Silver

Facility Where Tests
Were Performed

Pre-Intervention

Physical Exam + Vital Signs

FFP

X

Body Composition

FFP

X

X

X

Basal Metabolic Rate

FFP

X

X

X

Self Administered Symptom Questionnaire

FFP

X

X

X

Zung’s Depression Scale

FFP

X

X

X

Urinalysis

FFP

X

X

X

Thyroid Ultrasonometry

FFP

X

CBC

Lab Corp

X

X

X

Blood Chemistry

Lab Corp

X

X

X

Antinuclear Antibodies (ANA)

Lab Corp

X

X

Thyroid Function Tests + TPO Ab

Lab Corp

X

X

RBC Glutathione Peroxydase

Genova Diagnostics

X

X

X

Urine Lipid Peroxides

Genova Diagnostics

X

X

X

Red Cell Elemental Analysis Including
Silver by ICP-MS

Doctor’s Data

X

X

X

Measurement of Silver & Copper in
Plasma, Urine and Saliva by ICP MS

Doctor’s Data

X

X

X

Procedure & Tests Performed

X

X

Table III
Effects of Colloidal Silver Administered Orally at 75mg/day for 2 Months on Body Weight, Body Composition, and Basal
Metabolic Rate (BMR) in 6 Volunteers.
Pre mean ± SD

Post mean ± S.D.

p Value

198 ± 47

193 ± 61

(p = 0.2)

1905 ± 476

1926 ± 497

(p = 0.23)

Fat Mass (lbs)

63 ± 27

57.8 ± 32

(p = 0.40)

Lean Mass (lbs)

135 ± 26

136 ± 32

(p = 0.48)

Total Body Water (liters)

19 ± 6.0

18.2 ± 5.3

(p = 0.28)

Intracellular Water (Liters)

25.5 ± 4.9

22.9 ± 7.9

(p = 0.4)

Extracellular Water (Liters)

19 ± 6.1

18.2 ± 5.3

(p = 0.22)

Body Weight (lbs)
Basal Metabolic Rate (cal/day)

(Continued on next page)
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Table IV
Effects of Colloidal Silver at 75mg/day for two months in six volunteers on their scoring of the Symptomatology
Questionnaire, using an analog scale from 1= severe to 10 = no symptom best possible.

Symptoms

Pre Silver mean S.D.

Post Silver mean S.D.

p Value

Muscle Pain

7.8±3.1

7.7±2.6

0.46

Joint Pain

7.8±2.3

8±1.4

0.37

Joint Swelling

9±2.0

8.5±2.1

0.24

Pain on Exercise

8±1.9

7±3.1

0.14

Restless Legs

8.2±1.6

7.3±2.3

0.18

Leg Cramps

8.2±1.7

6.8±2.8

0.14

Stiffness

7.3±2

7.3±3.0

0.48

Fatigue

7.5±2.1

7.8±1.7

0.32

Irritability

8.5±1.1

8.2±1.2

0.18

Anxiety

8.7±2.8

9.3±0.5

0.28

Depression

8.3±1.6

8.9±2.0

0.26

Dizziness

9.7±0.8

9.7±0.8

0.50

Haziness

9±1.1

8.5±3.2

0.31

Insomnia

8.8±1.6

7.8±3.5

0.18

Brain Fog

8.2±1.8

9±1.1

0.10*

Panic Attack

9.3±1.0

9.5±0.8

0.18

Frequent Urination

8.5±1.8

8.2±2.2

0.18

Fever

10±0.0

10±0.0

0.50

Flushing

8.8±2.4

8.8±2.0

0.50

Nasal Congestion

7.7±1.8

6.2±1.7

0.21

Abdominal Cramping

9.5±1.22

8.5±3.2

0.14

Burning on Urination

9.7±0.5

9.5±0.8

0.18

Constipation

9.3±1.0

9.8±0.4

0.10*

Hostility

9.3±0.5

8.8±1.2

0.21

Diarrhea

9±1.3

8.2±3.5

0.24

Forgetfulness

7.8±2.5

9±3.5

0.09*

Resistance to Flu/Cold

7.3±1.8

9.2±0.8

0.10*

Coordination

9.3±0.5

8.2±0.4

0.18

Equilibrium

9.3±0.5

9.3±0.5

0.50

Sinus Drainage

7.8±1.8

6.6±1.9

0.24

Motivation

7.5±2.4

8.5±1.1

0.15

Visual Near

7.8±1.8

8.5±1.2

0.18

Visual Distant

6.7±3.1

7.3±3.1

0.18

8±2.5

8.3±1.8

0.18

Relationship with Other

8.8±0.8

8.7±1.03

0.18

Physical Wellbeing

8.2±3.1

9.3±0.8

0.09*

Mental Wellbeing

8.3±2.7

9.3±0.8

0.08*

Overall Wellbeing

8.2±3.1

9.3±0.8

0.08*

Job Performance

*= Near significant improvement: 0.05 < p=0.1
THE ORIGINAL INTERNIST

SEPTEMBER 2009

(Continued on next page)
151

Table V
The Zung Depression Scores* in 6 volunteers prior to intervention and following 2 months on colloidal
silver at 75mg/day

Table VI
Effects of Colloidal Silver at 75mg/day for 2 Months on
Thyroid Volume, thyroid cysts and masses in 6 Volunteers.

Thyroid
Volume
(cm3)

SS#

Pre Silver

Post Silver

1

63

49

SS#

Pre

Post

Pre

Post

2

35

33

1

10.5

11.3

None

None

3

25

37

2

7.8

10.1

None

None

4

39

44

3

10.9

7.7

5

34

29

4

15

8.8

6

38

29

5

9.7

9

Mean

39

36.8

6

22.8

15.9

Rt Cyst
2x3cm
Rt Mass
0.7x1.0 Lt
Mass 0.6x0.9
Rt Cyst
2x3cm
Lt mass
0.8x0.9cm

Rt Cyst
2x3cm
Rt Mass
0.8x1.1 Lt
Mass 0.7x0.9
Rt Cyst
2x3cm
Lt mass
1x1.4cm

S.D

12.8

8.2

Mean

12.8

10.5

-----------

-----------

p Value

0.59

----

SD

5.5

2.0

-----------

-----------

p
Value

-----

0.08

-----------

-----------

Table VII
Effects of Colloidal Silver at 75mg/day for 4 Months on
Thyroid Volume, and Masses in Subjects #4 and #6.
SS#

Cyst/Mass

Pre-Colloidal Silver

At 2 Months

At 4 Months

15cm3

8.8cm3

8.1 cm3

Right

0.7x1.0cm

0.8x1.1cm

0.4x0.5cm

Left

0.6x0.9cm

0.7x0.9cm

0.2x0.3cm

Thyroid Volume

22.8 cm3

15.9 cm3

16.5 cm3

Masses

0.8x0.9cm

1x1.4cm

No Mass Normal
Echo-Texture

Thyroid Volume

Subject 4
Masses

Subject 6
Left

(Continued on next page)
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Table VIII
Effects of Colloidal Silver Administered Orally at 75mg/day on Thyroid Function Tests in 6 Volunteers
Test (u IU/L)

Pre mean ± SD

Post mean ± SD

p Value

TSH

2.05 ± 1.1

2.8 ± 1.4

0.07

Total T4 (ug/dl)

7.7 ± 0.9

7.6 ± 0.87

p = 0.38

Total T3 (ng/dl)

129 ± 6

120 ± 4.3

p = 0.33

Free T4 (ng/dl)

1.2 ± 0.09

1.13 ± 0.05

p = 0.20

Free T3 (pg/ml)

3.3 ± 0.23

3.3 ± 0.25

p = 0.32

Table IX
Effects of Colloidal Silver at 75mg/day for 2 months on hematology in 6 volunteers
Units

Reference Range

Pre-Silver mean ± SD

Post-Silver mean ± SD

p Value

WBC

10 3/uL

4.6-10.2

5.60±2.0

5.87±1.7

0.25

RBC

10 6/uL

3.8-6.5

4.92±0.28

4.73±0.21

<0.05

Hb

g/dl

11.5-18

14.57±1.10

14.13±1.07

0.05

Hct

%

37-54

45.50±2.68

43.33±2.92

<0.05

MCV

ƒL

80-100

92.67±4.80

91.87±4.80

0.15

MCH

pg

27-32

29.65±1.88

29.87±1.83

0.19

g/dL

31-36

32.00±0.66

32.62±0.69

0.2

%

11.5-15

14.70±1.12

14.32±1.06

0.07

10 3/uL

150-400

221.83±67.71

229.17±58.04

0.30

MCHC
RWD
Plat

Table X
Effect of colloidal silver at 75mg/day for 2 months on blood chemistry in 6 volunteers

Glu
BUN
Creat
BUN/Creat
Na
K
CI
CO2
CA
Prot
Alb
Glob
A/G ratio
Total Bil
Alk Phos
SGOT
SGPT

Units

Reference Range

Pre-Silver mean ± SD

mg/dL
mg/dL
mg/dL
mMole/L
mMole/L
mMole/L
mMole/L
mg/dL
gm/L
gm/L
gm/L
mg/dL
I.U/L
I.U/L
I.U/L

65-109
5-26
0.5-1.5
135-148
3.5-5.5
96-109
20-32
8.5-10.6
6-8.5
3.5-5.5
1.5-4.5
1.1-205
0.1-1.2
25-165
0-40
0-40

66.6±29.1
14.7±2.14
0.89±0.15
16.3±3.56
141.8±1.72
3.7±0.31
99.5±1.05
23±1.25
9.5±0.38
7.5±0.69
4.65±0.50
2.9±0.57
1.8±0.37
0.5±0.21
88.3±27.69
24.8±8.59
29.5±11.76
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Post-Silver mean ± SD

p Value

75±20.70
0.16
19.3±3.9
<0.01
0.87±0.13
0.36
22.5±3.9
<0.05
141.8±1.72
0.50
4.1±0.46
<0.01
99.8±1.21
0.39
21.5±0.84
<0.01
9.4±0.45
0.28
7.4±0.59
0.28
4.7±0.39
0.39
2.7±0.38
0.26
1.8±0.25
0.50
0.4±0.12
<0.05
103.2±35.36
<0.01
28.8±4.46
0.07
30.5±13.61
0.42
(Continued on next page)
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Table XI
Fasting serum glucose* pre and 2 months post colloidal
silver. Statistical Significance was achieved by excluding
subject 4 with hyperglycemia.

Table XIII
The Effects of Colloidal Silver at 75mg/day for 2 Months
on Red Blood Cell Glutathione Peroxydase and Urine
Lipid Peroxides Levels in 6 Adult Volunteers.

Fasting Serum Glucose (mg/dL)
SS#

Pre Silver

Post Silver

1
2
3
4
5
6
Mean
SD

54
57
61
125
51
49
67
29

77
65
72
113
72
51
75
21

6.3
5.3
7.0

Post – 2
Months
7.1
4.1
5.0

26.7

9.6

5.5

23.7

23.5

3.6

9.2

6

31.6

34.5

2.2

5.2

Mean

29.5

28.5

5.7

6.2

SD

3.2

3.8

2.6

1.8

p
Value

------

0.31

------

0.82

SS#

Pre

1
2
3

32.6
30.8
29.2

Post - 2
Months
29.5
29.9
26.7

4

28.9

5

p Value = 0.155
Excluding Subject # 4
Mean
SD

54
4.8

Urine Lipid Peroxides (micromoles/gm
creatine)

RBC Glutathione
Peroxydase (units/gm
protein)

67
10

Pre

p Value = <0.05

*Reference Range = 65-99mg/dL
Table XII
Effect of colloidal silver at 75mg/day for 2 months on red
blood cell elemental analysis in 6 volunteers.

Reference = 20-38
Range

Reference Range < 10

Units

Reference Range

Pre-Silver mean ± SD

Post-Silver mean ± SD

p Value

Calcium

PPM

8-31

27.7±4.32

18.5±4.76

<0.01

Magnesium

PPM

36-64

46.5±3.83

47.2±2.93

0.32

Potassium

PPM

65-95

73±3.69

76.2±5.56

0.17

Phosphorus

PPM

480-745

514±51.08

543.7±43.20

0.20

Copper

PPM

0.52-0.89

0.7±0.08

0.57±0.08

<0.05

Zinc

PPM

8-14.5

9.9±0.73

10.85±1.42

0.11

Iron

PPM

745-1050

747.8±57.48

809±45.96

<0.01

Manganese

PPM

0.007-0. 030

0.015±0.00

0.02±0.00

0.07

Chromium

PPM

0.0003-0.0060

0.00068±0.00

0.00083±0.00

<0.05

Selenium

PPM

0.19-0.38

0.208±0.02

0.225±0.03

0.05

Boron

PPM

0.01-0.110

0.024±0.01

0.033±0.01

0.06
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Table XIV
Silver Levels* in Red Blood Cells (RBC), Plasma, Urine and Saliva of 6 Volunteers Pre-Intervention and After 2 Months
on Colloidal Silver at 75mg/Day.
RBC (PPB)

Plasma (PPB)

Urine (PPB)

Saliva (PPB)

SS#

Pre

Post – 2
Months

Pre

Post - 2
Months

Pre

Post – 2
Months

Pre

Post – 2
Months

1

0.2

192

0.34

142

<0.1

0.55

<0.1

0.29

2

<0.1

105

<0.1

111

<0.1

4.7

<0.1

<0.1

3

<0.1

177

<0.1

196

<0.1

0.93

<0.1

0.28

4

0.12

279

0.6

151

0.28

0.42

<0.1

0.42

5

<0.1

132

0.24

215

<0.1

1.3

<0.1

27.8

6

<0.1

88

0.44

149

<0.1

1.3

0.82

0.65

Mean

<0.12

162.2

<0.33

161

<0.13

1.5

<0.22

4.9

SD

----

70

----

38

----

1.6

----

11.2

p
Value

<0.001

<0.001

<0.05

p>0.1

*No reference ranges available
Table XV
Copper Levels in Red Blood Cells (RBC), Plasma, Urine and Saliva of 6 Volunteers Pre-Intervention and After 2
Months on Colloidal Silver at 75mg/Day.

RBC (PPM)

Plasma (PPM)

Urine (PPM)

Saliva (PPM)

SS#

Pre

Post – 2
Months

Pre

Post - 2
Months

Pre

Post – 2
Months

Pre

Post – 2
Months

1

0.67

0.51

1.03

0.38

0.026

0.019

0.029

0.019

2

0.57

0.53

0.69

0.47

0.055

0.053

0.021

0.023

3

0.77

0.59

1.19

0.55

0.026

0.029

0.022

0.072

4

0.6

0.58

0.96

0.56

0.042

0.048

0.022

0.025

5

0.65

0.5

1.05

0.59

0.037

0.031

0.031

0.241

6

0.75

0.72

0.97

0.73

0.052

0.064

0.023

0.029

Mean

0.67

0.57

0.98

0.55

0.04

0.041

0.025

0.068

SD

0.08

0.08

0.16

0.12

0.012

0.017

0.004

0.087

p Value

<0.05

<0.005

Reference
Range

0.52-0.89

Male
Female

p>0.1

p>0.1

0.002-0.08

Not available

0.7-1.4
0.8-1.5
(Continued on next page)
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Figure 1
Histogram of Particle Distribution of Colloidal Silver Used
in this Study. (Reproduced from Reference #1)

18.5 ± 4.8

20

20.2 ± 1.3

30

27.7 ±4.3

Number of Particles

RBC Calcium Levels (PPM)

40

Reference Range
8-31

10

Pre

170

15 7

80

72-106

136

66-105

120

62-102

Serum Total Alkaline Phosphatase (UI/L)

#

160

2 Month
Silver

Fig #2
RBC calcium levels in 6 volunteers before and following 1
month and 2 months on colloidal silver at 75mg/day.

Average Particle Diameter (nm)

ject
Sub 5

1 Month
Silver

= Range of values
in the other 5
subjects

Reference Range
25-165 IU/L

40

Pre

1 Month
Silver

2 Month
Silver

Fig #3
Serum Alkaline Phosphatase levels in subjects #5 and the other subjects pre-intervention, post 1 month and post 2 months on
colloidal silver at 75mg/day.
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Cholesterol: What
Camp Are You In?
by: Seth Allen MA, DC, DACBN, DIPL Ac

The cholesterol controversy continues. Every day we’re
barraged with news about this enigmatic and potentially
frightening topic. Whether it’s in the newspaper with an
article about a new fad diet, or on television with a commercial touting the newest statin drug. It seems we’re
drawn into three main “camps” on this subject without
any proven way to go. One camp touts a low-fat, low
cholesterol diet. Another tells you to eat lots of fat - the
right kind or fat - since restricting fat consumption will
only result in the body’s production of more cholesterol.
Carbohydrates are thought to be the culprit due to the
over production of insulin when too many are consumed.
A third group is probably the most intimidating of all.
With world-class commercials, newspaper, and magazine ads, the pharmaceutical industry haunts us with
morbid news about imminent death if our cholesterol
numbers are too high.
Even among the nutrition intelligentsia, a “correct” cholesterol approach seems to depend upon the theory they
believe most in. Those with a vegetarian approach will
tout “camp” number one (low-fat, high complex carbohydrate). The “eat all the fats you want” group has you
memorizing numbers (omega-3, omega-6,), taking essential fatty acid blends, and, ultimately, eating more
protein. The pharmaceutical companies convince us
there’s nothing we can do without their drugs. Where
does the consumer go for the truth? What should he or
she do?
Unfortunately, that answer depends upon the study
you’ve just read, who did the study, and what they studied. Not to mention what theoretical cholesterol camp
they belong to. I recommend that my patients understand
the basic schools of thought regarding this subject. They
will have to become familiar with the basic principles of
the basic camps. For this article, I have divided them
into three groups. If we take a look at each one, we can
understand their scientific and philosophical merits.
With that overview, we can make informed decisions

about our lifestyles and our diets. When a new dietary
recommendation comes out we can see if it really is a
new concept or a just a variation on a previous theme.
A Background
Cholesterol is a white, powdery substance that is found
in all animal cells and animal-based foods. It is an essential nutrient necessary for many functions including the
following: building cell membranes, manufacturing vitamin D on the skin’s surface, and producing hormones
such as estrogen and testosterone. Cholesterol travels
from the liver through the bloodstream to the cells. The
cells take what they need and leave the rest circulating in
the bloodstream1.
Cholesterol is typically expressed in terms of the total
serum level (mg per 100ml of blood), the measurement
given as the sum of “good” and “bad” fractions. Cholesterol is not soluble in water but, packaged into the respective water soluble, protein fractions, floats freely
through the bloodstream which is mostly water. A lab
report will show the results of the total cholesterol,
HDL, LDL, and VLDL levels. Total cholesterol is equal
to the sum of the HDL plus the LDL plus the VLDL.
HDL’s are considered the “good” fraction. They are a
measure of the cholesterol’s ability to flow through the
body without sticking to arterial walls plus they are
thought to pick up used or unused cholesterol and take it
back to the liver for recycling. The higher the HDL, the
lower the risk of heart attack or stroke. LDL’s are touted
as the “bad” cholesterol. Though their primary function
is to carry cholesterol to the organs and cells, they are of
a lower molecular weight than HDL’s and can adhere to
the walls of the vessels. VLDL’s are “very bad” as they
are of even lower molecular weight than LDL’s. They
are of a sludge-like consistency and are thought to relate
to heart attack and stroke2.
When talking about the typical lab report, you will also
see triglycerides mentioned. These are a measurement of
the number of fatty acids in the blood and increase in
direct correlation with higher VLDL’s. High triglycerides refer to long-chain fatty acids - those with a long
chain of carbon atoms attached to them. They don’t metabolize well and tend to accumulate in the bloodstream
and the arteries. It should be mentioned that medium
chain fatty acids behave differently. They are metabolized well, can be used as an energy source by the body,
and won’t build up in the arteries. Medium chain fatty
acids can be produced by lowering the amount of carbohydrates in the diet, eating more protein rich foods, and
consuming the right kind of fats3.
(Continued on next page)
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The Low-Fat, Low Cholesterol Approach
This used to be the only approach. The goal was to lower
the total serum cholesterol to less than 200. It is still the
approach touted by the American Dietetics Association,
the Department of Health and Human Services, and the
U.S. Department of Agriculture. The Dietary Guidelines
for Americans, published in January, 2005, presents a
revised food pyramid emphasizing fruits, vegetables,
whole grains, fat-free/low fat milk and lean meats. In it,
the parameters include: eating two cups of fruits and 2.5
cups of vegetables each day from the five vegetable subgroups (dark green, orange, legumes, starchy vegetables)
several times a week. The consumption of three or more
ounce-equivalents of whole-grain products, with the rest
of the recommended grains coming from enriched or
whole grain products, is recommended. Less than ten per
cent of total calorie consumption from saturated fat
sources, and less than 300 mg of total cholesterol total
per day, is also recommended4.
The U.S. Food and Drug Administration, the government agency that “makes sure foods are safe, wholesome, and honestly labeled”, recommends eating less fat.
It discourages the use of the following foods: whole
milk, eggs, certain meats, cheese, butter, palm, and coconut5.
One of the earlier proponents of the low-fat trend was
Nathan Pritikin. He developed the Pritikin Diet Program
based on cases he treated at the first Pritikin Longevity
Center in 1976. The diet is almost entirely vegetarian. It
encourages large amounts of whole grains and vegetables. High in fiber and low in cholesterol, it recommends
less than ten percent of the total daily calories from fat.
The diet excludes just about all processed grains and
animal protein. Patients are told to eat six to seven meals
a day of any portion size they like6.
An offshoot of the Pritikin Diet, the Ornish Diet is the
creation of Dr. Dean Ornish. He recommends his protocol to reverse heart disease. He presents two programs the Reversal Diet and the Prevention Diet. The former is
for people with known heart disease and the latter is for
people who want to prevent it (and who’s total cholesterol is greater than 150). Both diets are vegetarian. Ten
percent of total calories may come from fat. All cooking
oils and animal products are excluded, as are avocados,
nuts, and seeds of all kinds7.
Earlier proponents of these kinds of diets have existed
since the 1940’s. Bernard Jensen, Paul Bragg, and
Adelle Davis eschewed the use of animal protein in
health maintenance diets. High protein consumption was

blamed for heart disease, all kinds of cancer, auto immune disease, blood dyscrasias, and allergies. Unfortunately, a host of other practices also accompanied these
diets - colonic irrigation, chelation therapy, iridology,
and apple cider vinegar supplementation.
Contemporary detractors of low-fat, high carbohydrate
diets say that too little cholesterol correlates with a
higher incidence of all kinds of cancer. “Researchers
suggest this may result from decreased delivery of vitamin E and carotene to our cells as the level of cholesterol
carrying vehicles in our blood decreases, and suggest
that before embarking on a cholesterol-lowering program, people should supplement with these two cancerprotective nutrients for at least two weeks. That way the
cells are enriched with carotene and vitamin E. Both are
non-toxic8.” Other studies have associated low blood
cholesterol with liver cancer, lung disease, peripheral
artery disease, depression, malnutrition, and chronic illness in general9,10,11. “When you deprive your body of
cholesterol, an essential building material, membrane
structure is altered. When membrane structure is altered,
cell growth is disrupted.
As a result, there is a potential increase in cancer because cancer arises from abnormal cell division12.”
The same author writes the following: “When you eat a
low-fat diet, you reduce your intake of protein and fat
and increase your consumption of carbohydrates. The
digestion of carbohydrates results in high levels of blood
sugar being delivered to your liver.
Continuing to eat an excess of carbohydrates sends a
steady supply of blood sugar to the brain, keeping it satisfied. The absence of adequate proteins and fats in the
diet forces the body to recruit these vital nutrients by
breaking down its own muscle and bone mass. Years of
eating a low-fat diet will result in interior rearrangement
of your body’s composition. Muscle mass will shrink,
bones will become less dense, and body fat will increase13.”
The Eat All the Fats You Want Group
Though this might sound a little facetious, modern diets
by Sears, Atkins, and others do encourage higher protein
and fat consumption than traditional diets. Often touted
for their weight loss benefits alone, these programs have
promoted the hormonal effects of a low carbohydrate
regimen in lowering insulin production. This, in turn, is
believed to lower cholesterol production resulting in either a lower total serum level or a favorable redistribution of the respective fractions (e.g. higher HDL’s, lower
(Continued on next page)
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LDL’s). Barry Sears, the originator of the Zone diet, recommends the consumption of 40 percent carbohydrate,
30 percent protein, and 30 percent fat. This lowers the
amount of insulin and eicosanoids produced, which in
turn tells the cells to store less fat, and also lowers the
potential for fatty deposits on arterial walls. In addition,
the inflammatory process (one that is believed to be a
real precursor to heart disease and cancer) is inhibited14.
Dr. Robert Atkins published his first book in 1972. In it,
he stated that a preponderance of protein in the diet
would make the body more reliant upon fat as the primary energy source. Since this was a less efficient nutritional pathway (e.g. the body prefers to use carbohydrates for energy), the metabolism of fats actually
burned more calories. This in turn correlated with lower
cholesterol levels and a higher percentage of HDL’s (the
good cholesterol) in the thousands of cases Dr. Atkins
documented. The phenomenon was immediately touted
for its weight-loss effects, though Dr. Atkins, a cardiologist, treated his patients with this diet15.
Udo Erasmus, in his book, Fats that Heal, Fats that Kill
states that cholesterol is not the culprit in the skyrocketing incidence of heart disease. Refined sugar and trans
fatty acids are, as are the inadequate levels of essential
fatty acids found in the average American diet. By supplementing or cooking with the “good fats” (e.g. flax oil,
borage oil, hemp oil, olive oil) we can actually manipulate the proportion of omega 3’s to omega 6’s and
achieve the healthiest ratios known to help establish
normal cholesterol levels and prevent the most serious
degenerative diseases16.
Studies of the hunter-gatherer diet, based upon the research of paleontologists at Colorado State University,
have concluded the following. Even though pre-historic
man consumed the majority of calories from animal
food, he was relatively free of cardiovascular disease.
His high reliance upon animal-based foods did not necessarily elicit unfavorable blood lipid profiles because of
the lipid lowering effects of high dietary protein and the
relatively low availability of dietary carbohydrate.
Though fat intake would have been even higher than the
typical Western diet, important differences in fat intake
are thought to have inhibited the development of cardiovascular disease. These differences included relatively
high levels of monounsaturated and polyunsaturated
fatty acid, along with lower omega-6 to omega-3 fatty
acid ratios. Other factors included high intakes of antioxidants, fiber, vitamins, phytonutrients, and lots of
physical activity17.

Your Doctor Knows What Cholesterol Drug You Need

How many times have you heard that juxtaposed between your favorite TV news headlines?
I counted three to five times an hour last night. Cashing
in on this controversial and emotional subject are the
major pharmaceutical companies with some of the slickest commercials you’ll ever see. Grandpa holds his
grandson on his lap as grandma and three generations of
progeny adoringly look on. One very fit and attractive
individual struts around the gym floor only to drop dead
suddenly from a massive heart attack that could have
been prevented by the company’s cholesterol lowering
drug.
The Statin drugs - Lipitor, Lescol, Mevacor, Pravachol,
Zocor, and Crestor to name a few - lower cholesterol by
inhibiting the liver enzyme HGG CoA reductase. In the
absence of this enzyme, the liver is unable to make its
own cholesterol. The president of the American Heart
Association states: “Statins are among our best drugs for
treating individuals who have elevated cholesterol. The
study (conducted by the FDA to more carefully scrutinize Crestor ) should assure the public that the drugs are
safe. Overwhelmingly, the majority of individuals tolerate statins very well, and the absolute risk of side effects
is low, including for Rouvastatin.” They go on to say
that statins are among the most effective class of drugs
known to reduce LDL cholesterol which is associated
with an increased risk of cardiovascular disease18.
In what has become a $20 billion a year industry, statins
are the medical treatment of choice for lowering cholesterol. Even in people with no signs of cardiovascular
disease and low risk factors, the drugs are routinely
given if the cholesterol numbers are high. Serious side
effects such as rhabdomyolysis, polymyositis, muscular
necrosis, liver damage, and kidney failure have been
documented19.
As is the case with all advertisers, the pharmaceutical
companies try to create a demand for their product in a
very short time (e.g. the 30 to 45 seconds you’re watching their commercial). They will often begin by stating
that cholesterol doesn’t simply come from the foods you
eat but from your body’s own natural processes. Implying that diet and exercise are good ways to lower it, they
quickly reach the forlorn conclusion that these measures
are not good enough and that their drug is needed. This
is often the time that a well known coach or former athlete is telling you how he nearly died from last year’s
heart attack. Now, his numbers are finally down and he’s
living a quality life. These messages are both subtle and
(Continued on next page)
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not so subtle. The former mega-star was once more
physically fit that you and I ever were, he makes more
money than you and I do, he’s racked up more accomplishments than you and I, and he’s already earned our
respect thanks to his magnanimous sports record. If he
takes the drug, who are you - with your high cholesterol
- not to? There’s actually quite a bit of psychological
pressure packed into that little spot. Taking into account
that the majority of individuals taking statins are over
fifty five years old, you’ll recognize these people as the
folks who didn’t question their doctors or authority figures when they were growing up. As such, their compliance is more or less assured depending upon the amount
of arm twisting the pharmaceutical companies can pack
into thirty seconds.
Most patients with any kind of symptom will find themselves within the “medical management model” anyway
when it comes to assessing their psychological state.
That is, they take a passive role in treatment, relinquish
full control to the doctor, give the doctor full responsibility for the outcome, and feel dependent upon medications or surgery20. If you don’t think the advertising
agencies and drug companies know this, think again. In
an age when several approaches to the cholesterol question sound equally plausible, the loudest noise will be
heard where the largest source of funding exists.
Conclusion
Hopefully, this paper will have given you sufficient information to wade through the jungle of frequently conflicting data on cholesterol. As new information becomes available, you will be able to place it in a truly
new group or put it in one of the three categories already mentioned: low-fat, high-carbohydrate; higher-fat,
higher-protein; or, statin drug advocacy.
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Monolaurin
(Glyceryl
Monolaurate)
as a Potential
Antitumor Agent
by: Jon J. Kabara PhD

A study using Ehrlich ascites by Kato, et al,5,6 first reported an apparent antitumor activity for monoglycerides
in vivo without damage to the animal host. Confirmation
of the above observation was noted from lipids (fatty
acids and monoglycerides) extracted from group A
hemolytic streptococci.7 These lipids were also examined for their antitumor effect against Ehrlich ascites
carcinoma and found active.
These early studies gave us information primarily on the
effects of monolaurin (glycerol monolaurate) on animal
malignant cells (Ehrlich carcinoma). Two more recent
reports8,9 showed monoglycerides (C12:0, C18:1) induced cell death in several human cell lines.
The objective of the current research report was to test
monolaurin against five normal and five human cancer
cell lines. The inhibition of growth by the monoglyceride was recorded.
Study Design

Introduction
The current use of drugs to control or eradicate cancer
has exposed a number of limitations. Chemotherapeutic
approaches exploited thus far to eradicate malignant
cells are limited by their toxicity, lack of cellular specificity and lowering our innate immune system. Therefore, new nontoxic compounds displaying specific killing of neo-plastic cells without major side effects need
to be identified.
Hence, the Identification of new apoptosis-inducing or
cytotoxic agents specifically targeting malignant cells
while sparing their normal counterparts, is a crucial
need. A group of chemicals that may fulfill this new
paradigm are lipids. That lipids (fats) have effects above
and beyond their caloric value has been elucidated in
three volumes—The Pharmacological effects of Lipids
American Oil Chemist Society.1,2,3
Monoglycerides, a special family of lipids consisting of
a single saturated or unsaturated fatty acid moiety bound
to a glycerol backbone, were discovered (circa 1966) to
have wide spread biological activity (antimicrobial)
without toxicity.4 Little interest, however, has been
shown in discovering other pharmacological properties
of these lipids. Since a lack of toxicity and biological
activity are remarkable to find in a chemical agent, the
question of direct effects on normal cells and tumor cells
is of great interest.

To determine whether other cell types would respond the
same way the test facilities of KGK Synergize (London,
ON NGA 4G5) were sponsored. Mal Evans, PhD. was
the study director. The following cells were tested:
CCD-34Sk (Skin-normal), SKMEL-5 (Skin-cancer);
NL20 (lung-normal), A549 (lung-cancer; THLE-2 (livernormal), Hep G2 (liver-cancer), RWPE-1 (prostatenormal), LNCaP (prostate-cancer), CCD-18Co (colonnormal), HT-29 (colon-cancer).
Cell Culture
Ten human cell lines were used. Five representing normal human cell lines and 5 representing various types of
cancer were obtained from ATCC and cultured according to the supplier's instructions including media and
sub-culturing recommendations. Briefly, cells were
maintained in a humidified chamber at 37_C, 5% CO2.
Cells were plated in three 96 -well plates (one plate for
each of three time points; 24, 48 and 72 hours) at 1x104
cells/well (100 µI of 1x105 cells/ml) and incubated overnight to allow cells to adhere to the plate surface.
Treatment of Cells with Monolaurin Labeling with
3H-thymldlne and Harvesting of Plates
The test compound monolaurin was weighed and prepared immediately before use by dissolving in DMSO at
a concentration of 10 mg/mL. A dilution of 1 mg/mL
was prepared using complete media prepared for CCD34SK cells and sterile filtered using a 0.2µm syringe
filter and syringe. Serial dilutions of 400 µg/mL, 200 µg/
(Continued on next page)
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mL, 100 µg/mL, 10 µg/mL and 1 µg/mL were aseptically prepared from the sterile filtered 1 mg/mL
monolaurin solution using complete media. DMSO controls were prepared in a similar manner.
After the overnight incubation, cells were treated with
100 µL of media, DMSO controls or test solutions of
monolaurin. Each concentration was plated in triplicate
wells for each time point.
The 24-hour plate was further incubated for approximately 6-8 hours at which time 0.5 µCi 3H- thymidine
was added to each well in a volume of 50 µL of complete media. The plate was further incubated for 16 -18
hours in a humidified chamber at 37_C, 5% CO2 after
which time the plate was harvested. The filtermat was
prepared according to internal procedures using a melton scintillation wax. The filtermat was read using a microbeta counter (Perkin Elmer) and 3H- was counted for
1 minute per well. The 48 and 72 hour plates were prepared in a similar manner with 3H--thymidine being
added after 30-32 hours and 54 - 56 hours from initial
cell seeding.
Resulting data (Table 1) is presented as the percent of
inhibition of growth by monolaurin on normal and tumor
cells. This was calculated using the DMSO controls corresponding to the appropriate monolaurin concentration.

Results
The levels (50,100 and 200 µg /ml) were selected based
on the results of preliminary study. The data presented
(Table 1) was taken at 24, 48 or 72 hours of exposure
to monolaurin.
Skin
Melanoma is a skin cancer that begins in the melanocytes, the cells producing a pigment called melanin that
colors the skin, hair, eyes and moles. It is, however,
considered curable, if diagnosed early. In this study the
effect of monolaurin was studied on the skin melanoma
cell line SKMEL-5 and was compared to human fibroblast cell line, CCD-34SK. It was seen that after 48 hrs
of incubation with concentrations of 100 µg/ml cancer
cells showed a statistically significant higher percent
inhibition (97.8±0.2%) as compared to normal cells
(1.8±7.7).
Lung
In its progression, lung cancer may lead to metastasis,
invasion of adjacent tissue and infiltration beyond the
lungs. In this study the effect of monolaurin was studied
against the human lung cancer cell line A549 and was
compared to the human normal lung cell line NL20. It
was seen that there was a significantly higher (95.2 ±
0.6) percent reduction in proliferation of cancer lung

Table 1
Growth Inhibition on Tissue Cells by Monolaurin
TIME
POINT

CONCENTRATION

PERCENT
INHIBITION

CCD-34Sk (skin-normal)
SKMEL-5 (skin-cancer)

48 Hours

100 µg/ml

1.80 ±: 7.7
97.6 ±:0.2

NL20 (lung-normal)
A549 (lung-cancer)

48 Hours

100 µg/ml

50.0±1.2
95.2 ±:0.6

THLE-2 (liver-normal)
Hep G2 (liver-caner)

24 Hours

100 µg/ml

32.0 ±14.1
87.2 ±:1.4

RWPE-1 (prostate-normal)
LNCaP (prostate-cancer)

72 Hours

200 µg/ml

34.9 ±:10.1
98.1 ±:0. 5

CCD-18Co (colon-normal)
HT-29 (color-cancer)

72 Hours

200 µg/ml

85.4 ±:1.8
92.5 ±1.8

TISSUE

(Continued on next page)
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cells after 48 hours of incubation in comparison to normal cells (50.0 ± 1.2) when treated with 100 µg/ml of
monolaurin.

tumors in mice. While most monoglycerides exhibited
some antitumor activity, monolaurin (C12)) treated mice
showed complete cures after 30 days. Control mice survived only 15-17 days.

Liver
Liver cancer is a disease in which liver cells become
malignant (becoming abnormal and growing uncontrollably), forming a tumor. When cancer originates in the
liver it is called primary liver cancer or HCC
(hepatocellular carcinoma). The effect of LauricidinÆ
was studied on human liver cell line HepG2 and was
compared to normal human liver cell line THLE-2. For
liver cancer cells, 100 µg/ml of monolaurin demonstrated a higher percentage (87.2± 1.4%) of inhibition as
compared to normal liver cells (32.0± 14.1 %).
Prostate
Prostate cancer develops in the prostate and occurs
when cells of the prostate mutate and begin to multiply
out of control. In this report the effect of monolaurin
was studied on the human prostate cancer cell line
LNCaP and was compared to the normal human prostate cell line RWPE-1. For the prostate cells, there was
a statistically significant difference in proliferation of
cancer cells in comparison to normal when incubated
with 200 µg/ml monolaurin after 72 hours. Inhibition
for cancer cells was 98.1±0.5% while normal cells were
inhibited 34,9±10.1%

Confirmation of the above observation was noted from
lipids (fatty acids and monoglycerides) extracted from
group A hemolytic streptococci.4 These lipids were also
examined for their antitumor effect against Ehrlich ascites carcinoma and found active.
Prior studies only gave us information primarily on the
effects of monolaurin on animal malignant cells. The
isolation of two monoacylglycerides, 1-monolaurin and
1-monomyristin from Saw Palmetto was the first
description showing moderate biological activities
against renal (A-498) and pancreatic (PACA-2) human
tumor cells and borderline cytotoxicity against human
prostatic (PC-3) cells.8
A more recent report9 showed that a monoglycerlde
(C18:1) induces cell death in several human leukemic
cell lines. Importantly, treatment of primary leukemic
cells obtained from B-cell chronic lymphocytic leukemia
(B-CLL), patients, resulted in rapid apoptosis. In striking
contrast, resting or activated human peripheral blood
mononuclear cells from healthy individuals were resistant to the same treatment. Therefore, these compounds
could represent potential antileukemic food supplements
or could allow for the design of novel therapeutic agents
applied to leukemia.

Colon
Colorectal cancer or large bowel cancer includes cancerous growths in the colon, rectum and appendix. The
effect of monolaurin was studied on the human colon
cancer cell line HT-29 and was compared to the normal
human colon cell line CCD-18Co. It was seen that there
was a slightly greater percent inhibition after 72 hours
incubation in cancer cells (92.5 ± 1.8 when compared
to normal cells (85.4 ± 1.8)).
Discussion
Little interest has been shown in discovering other pharmacological properties of monoglycerides. Since a lack
of toxicity with biological activity are remarkable, the
question of effects on normal cells and tumor cells
would be of great interest.
A study by Kato, et al,5,6 reported an apparent antitumor
activity with monoglycerides in vivo without damage to
the animal host. The antitumor study of nine different
monoglycerides was assayed using Ehrlich ascites

Monoglycerides were indeed able to induce cell death in
human leukemic cell lines, albeit with different potencies. Following a 3-hour or 24-hour stimulation, neither
the glycerol back bone nor the fatty acid alone were
active. In contrast to leukemic cells, epithelial cells from
mammary, prostate and endometrial tumors were quite
resistant to monoglyceride treatment even after 48-hour
incubation. Hence, these results indicate that monoglycerides efficiently kill some human leukemic cell lines
while being relatively less effective against the adenocarcinomas tested.
The potent activity of monoglycerides toward leukemic
cell lines prompted examination whether these compounds would be as efficient in primary leukemic cells,
such as leukemic B cells from patients suffering from
B-CLL. Notably, monoglycerides triggered dose dependent death in B cells from B-CLL patients,
whereas PBMCs (peripheral blood mononuclear cells)
from healthy individuals treated with the same concentrations remained unaffected, even after a 24-hour incubation .
(Continued on next page)
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Although unsaturated C16:1 and saturated C16:0
monoglycerides were not as potent as C18:1 monoglyceride, they nevertheless can kill B-CLL cells while sparing normal PBMCs under the same doses and conditions. Together, these findings illustrate that primary
leukemic B-CLL cells undergo apoptosis upon exposure
to monoglycerides.
The cytotoxic activity of monoglycerides toward selected populations of normal PBMCs was also evaluated. As previously shown, the total population of
PBMCs remained resistant to monoglyceride treatment.
Among normal PBMCs, T-helper cells, T-cytotoxic
cells, conventional (CD5-) and B-Ia (CD5+) B cells,
natural killer cells, and monocytes remained unaffected
by monoglycerides. Similarly, activated T and B cells,
obtained from healthy donors, were refractory to
monoglyceride treatment.
Therefore, the data shows that under the conditions
tested, monoglycerides can have a direct cytotoxic effect
in vitro on leukemic cells while sparing normal resting
and activated human PBMCs. However, because only
major leukocyte subsets were tested, the possibility remains that other blood cells, especially in the bone marrow, could be susceptible to monoglycerides. Nevertheless, the mechanism of monoglyceride action is uncertain and remains to be investigated.

3) Kabara,j.j. ed.—The Pharmacological effects of
Lipids l Champaign IL American Oil Chemist
Society, 1989
4) Kabara JJ, Swieczkowski DM, Conley AJ, Truant
JPFatty acids and derivatives as antimicrobial
agents Antimicrob Agents Chemother. 1972 Jul;2
(1):23-8.
5) Kato A, Ando K, Kodama K, Tamura G, Alima
K. Identification and chemical properties of antitumor active monoglycerides from fungal mycelia. Studies on antiviral and antitumor antibiotics.
J Antibiot (Tokyo). 1969 Feb;22(2):77-82.
6) Akiko Kato, Kunio Ando, Seikichi Suzuki, Gakuto Tamura, Kei Arima Antitumor Activity of
Monoglycerides and other Esters of fatty acids J
Antibiot (Tokyo). 1969 Feb;22(2):83-4
7) Kiaoshi S, Kitaji Effect of streptococcal lipids on
Ehrlich ascite tumor cells. Jpn J Pharmacol. 1981
Apr;31(2):201-9
8) Hiroko Shimada, Varro E. Tyler, and Jerry L.
McLaughlin* Biologically Active Acylglycerides
from the Berries of Saw-Palmetto (Serenoa repens) J. Nat. Prod., 1997, 60 (4), pp 417–418
9) Philippoussis F, Arguin C, Mateo V, Steff AM,
Hugo P Monoglycerldes induce apoptosis in human leukemic cells while sparing nonnal peripheral blood mononuclear cells. Blood 2003 Jan
1;101(1):292-4. Epub 2002 Aug 1

Conclusion
Overall results showed that monolaurin has the capacity
to decrease the proliferation of animal cancer cells both
in vitro and in vivo and human tumor cells in vitro in
comparison to normal organ specific tissues. Clinical
cancer studies are needed to determine the usefulness of
using monoglycerides as therapeutic agents.
Altogether, these studies demonstrate that monoglycerides represent a novel family of apoptotic compounds
that appear to specifically kill cancer rather than normal
cells. Clearly, further studies are still required before
considering monoglycerides as potential therapeutic
agents. For instance, elucidation of the mechanism involved in monoglyceride induced death would shed
some light on a molecular basis for the relative selectivity towards cancer cells displayed by these compounds.
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had found that folate deficiency may cause increased
CA risks (Nutr Cancer 1994;22:101-19 [review]).
These contradictions have yet to be sorted out.

Abstracts
of Interest
Submitted by: Emerson Ecologics
Folic Acid Supplementation Increases Prostate
Cancer Risk in a Randomized Trial
Author: Steve Austin, N.D.
Reference: Figueiredo JC, Grau MV, Haile RW, et al.
Folic acid and risk of prostate cancer: results from a
randomized clinical trial. J Natl Cancer Inst
2009;101:432-5.
Design: Randomized double blind intervention trial
Participants: 643 men who were prostate cancer (CA)free at baseline, with a mean age of 57 years, of whom
472 remained compliant .
Study Medication and Dosage: Placebo or 1 mg/d
folic acid (FA) was administered for a mean follow-up
of seven years.
Main Outcome Measures: New cases of prostate CA
Key Findings: Prevalence of prostate CA reached
9.7% in the FA group but only 3.3% in the placebo
group (P=0.01 for the difference). In contrast, dietary
intake of natural folates and plasma folate correlated
inversely with risk, though these last findings did not
attain statistical significance.
Practice Implications: Pteroylglutamic acid, the synthetic FA found in most supplements including those
used in the current trial, is structurally different from
natural folates found in food. Some evidence suggests
that plasma levels of unmetabolized FA can increase as
a function of supplementation. The consequences,
should any exist, remain unknown. As a result, researchers have begun to study the potential side effects,
should any exist, of long-term FA supplementation.
Other safety issues also exist regarding FA and even
natural folates. In rats, a deficiency of folates has reduced the risk of colon CA (Carcinogenesis
2000;21:2261-5). Some preliminary human data mirror
these findings, showing that poor folate status can be
associated with protection against colon CA(Gut
2006;55:1461-6). Such findings are hardly an endorsement for FA supplementation. Indeed, the mechanism
by which the anti-CA drug methotrexate functions is by
interfering with folate (and FA) metabolism. However,
in contrast (and with some consistency), earlier studies

More recent findings now suggest that synthetic FA
might, under as-yet poorly defined circumstances, increase the risk of some CAs. In attempting to make
sense of this confusion, a 2007 editorial stated that,
"Although increases in (natural) folate before the existence of preneoplastic lesions . . . . can prevent tumor
development, supplementation with synthetic folic acid
may enhance progression once preneoplastic lesions are
present" (Am J Clin Nutr 2007;86:271-3). To further
complicate the picture, some observational reports have
found that people who voluntarily choose to take synthetic FA supplements may be at lower risk for certain
cancers. Moreover, in one intervention trial, 2 mg/d of
FA decreased colonic epithelial cell proliferation in
adults at high risk for colon CA--an indicator of protection against colon CA risk. In sharp contrast, two years
ago, JAMA published a report showing that 1 mg/d FA
given for five years led to at least one advanced adenoma (precancerous polyp) in 11.6% versus 6.9% in
those given placebo (p=0.05 for the difference) (JAMA
2007;297:2351-9).
Such confusion can sometimes be resolved by randomized clinical trials. Simply stated, the findings of such
trials should tell us whether FA supplementation increases the risk of CA (and if so, under what circumstances), and/or reduces the risk of CA (and if so, under
what circumstances). Such disparate possibilities appear far from impossible. For example, it appears possible that FA may act prophylactically in CA-free populations while simultaneously increasing risk in people
who have CA even though that CA may remain undiagnosed. The findings of randomized trials might clarify
these issues.
The findings of one randomized trial (BMJ
2004;329:1375-6) caused concern when it was reported
that women assigned to 5 mg/day of FA had a higher
overall risk of dying from CA compared with women
assigned to 200 mcg/day FA, and that women assigned
to placebo were at lower risk than those assigned to the
200 mcg/day dose of FA. However, despite the dosedependent consistency of these findings, they were not
statistically significant. In short, the subjects in that
trial who were assigned to FA may simply have gotten
unlucky.
In the latest report from a randomized trial, as indicated
above, men assigned to FA had a significantly higher
risk of becoming diagnosed with prostate CA compared
with those given placebo. Keep in mind that prostate
CA is generally slow growing and that many of these
(Continued on next page)
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cases are likely to have existed undiagnosed at baseline. Thus, in keeping with the fears of some researchers, synthetic FA supplementation may have increased
the proliferation of preexisting CA cells. In contrast,
dietary folate intake correlated inversely with risk, albeit non-significantly.
What are clinicians to make of all this? First, whenever
FA supplementation is serving little purpose, it should
no longer be used gratuitously simply because "it's inexpensive, it's natural, and it's harmless." It's not natural. Under certain circumstances it may not even be
harmless.
Preventing neural tube defects should not be considered
a gratuitous use, given that some researchers have provided evidence that the current level of grain fortification remains less than optimal. Furthermore, a very
high percentage of young pregnant women are likely to
be CA-free and therefore immune from possible CA
cell-proliferating effects of synthetic FA now feared by
some researchers. However, in older adults for whom
the risk of undiagnosed CA is much higher, it may now
be time for caution until this picture comes into focus.
Moreover, until more is known, patients with preexisting CA diagnoses should probably avoid synthetic FA
supplementation.
In the end, when we don't know how to proceed, we
should step cautiously. A few supplement companies
offer natural folates, sometimes listed by structure (e.g.,
"5-methyl tetrahydrafolate") or by name (e.g.,
"Metafolin"). If the potential problem with synthetic
FA turns out to be a function of a buildup of unmetabolized FA, these natural alternatives should provide the
solution. However, beware of labels that contain "folic
acid and 5-methyl tetrahydrafolate" but do not quantify
the amount of each. Given the cost differential, in the
absence of such a quantitative breakdown, it's likely
that such supplements are mostly inexpensive synthetic
FA.
Is Selenium Effective for Cancer Prevention?
Author: Alan R. Gaby, M.D.
Selenium functions as an antioxidant and also enhances
immune function, effects that might be expected to protect against the development of cancer. Numerous animal studies have shown that selenium has an anticancer
effect.1 Observational studies in humans have also
found that better selenium status is associated with a
lower incidence of cancer. In some clinical trials, selenium supplementation decreased the risk of developing
cancer, but a recent double-blind trial did not find a
protective effect. These studies are reviewed below,
and possible explanations for the conflicting findings
are offered.
THE ORIGINAL INTERNIST
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In a region of China where the incidence of primary
liver cancer is high because of polluted water, aflatoxin
exposure, and a high rate of hepatitis B infection, selenium supplementation (200 mcg per day) significantly
decreased the incidence of liver cancer compared with
placebo. Selenium supplementation also significantly
decreased the incidence of liver cancer in Chinese patients with hepatitis B infection.2 In another study of
Chinese patients with mild-to-moderate esophageal
squamous dysplasia (a precursor to esophageal cancer),
supplementation with 200 mcg per day of selenium (as
selenomethionine) for 10 months had a protective effect on disease progression that was of borderline statistical significance. Post hoc analysis demonstrated
that the protective effect was significant in patients
with mild dysplasia, but not in those with moderate
dysplasia.3
In a double-blind study conducted in the United States
in patients with a history of non-melanoma skin cancer,
supplementation with 200 mcg per day of selenium
(from high-selenium yeast) for a mean of 4.5 years significantly reduced total cancer mortality, total cancer
incidence (excluding skin cancers), and the incidences
of lung, colorectal, and prostate cancer, compared with
placebo. However, selenium supplementation was associated with a possible increase in recurrences of
squamous cell carcinoma.
Some 1,312 patients (mean age, 63 years) with a history of basal cell or squamous cell carcinoma of the
skin were randomly assigned to receive, in doubleblind fashion, 200 mcg per day of selenium (from 500
mg per day of high-selenium yeast) or placebo. Patients
were treated for a mean of 4.5 years, and the mean total
follow-up period was 6.4 years. Selenium treatment did
not affect the recurrence rate of skin cancers. However,
compared with placebo, selenium treatment significantly reduced total cancer mortality by 50%, total cancer incidence (excluding skin cancers) by 37%, and the
incidence of lung cancer by 46%, colorectal cancer by
58%, and prostate cancer by 63%. Selenium also decreased all-cause mortality non-significantly by 17%.
No cases of selenium toxicity occurred.4,5 In a longerterm follow-up of this cohort, the recurrence rate of
squamous cell carcinoma was significantly higher by
25% in patients who had received selenium than in
those who had received placebo.6 Another follow-up
study of this cohort suggested that selenium supplementation reduced the risk of lung cancer in people
with low baseline plasma selenium concentrations, but
not in people with higher levels.7
In contrast to these positive results, another doubleblind study conducted in the United States, Canada, and
Puerto Rico found that supplementation with 200 mcg
(Continued on next page)
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per day of selenium (as selenomethionine) for a median
of 5.5 years did not reduce the incidence of prostate,
lung, colorectal, or other cancers, compared with placebo, in a population of 17,766 relatively healthy men
(median age, 62 years).8
There are at least two possible explanations for the discrepant findings between this study and the study of
patients with a history of skin cancer. First, the median
serum selenium concentration was lower in the patients
in the positive study than in those in the negative study
(113 ng/ml vs. 135 ng/ml). As noted above, selenium
supplementation appears to be more effective for preventing cancer in people who have lower serum selenium levels than in those who have higher levels. Second, the type of selenium used in the positive study
(high-selenium yeast) might be more effective than selenomethionine, which was used in the negative study.
There are a wide range of selenium compounds in highselenium yeast, some of which have not yet been identified.9 Some of these compounds might be particularly
effective as anticancer agents. In contrast, animals cannot apparently distinguish selenomethionine from methionine. Consequently, a portion of ingested selenomethionine is incorporated into proteins in place of methionine, and the selenium so incorporated is biologically inactive until selenomethionine is catabolized.10
Further research is needed to determine whether selenium supplementation can prevent cancer, what types
of individuals are most likely to benefit, and what the
optimal forms and dosage are. Based on the available
evidence, it would seem reasonable to recommend 50200 mcg per day of selenium in the form of highselenium yeast for cancer prophylaxis. For patients
with a history of squamous cell carcinoma, a possible
increased risk of recurrence resulting from selenium
supplementation would seem to be outweighed by a
decrease in the incidence of more serious type of cancer. However, patients with a history of squamous cell
carcinoma who are supplementing with selenium
should be careful to avoid excessive sun exposure,
which increases the risk of skin cancer recurrences.
1) Combs GF Jr, Gray WP. Chemopreventive agents: selenium. Pharmacol Ther 1998;79:179-192.
2) Yu SY, Zhu YJ, Li WG, Huang QS, Zhi-Huang C,
Zhang QN, et al. A preliminary report on the intervention trials of primary liver cancer in high-risk populations with nutritional supplementation of selenium in
China. Biol Trace Elem Res 1991;29:289-294.
3) Limburg PJ, Wei W, Ahnen DJ, Qiao Y, Hawk ET,
Wang G, et al. Randomized, placebo-controlled, esophageal squamous cell cancer chemoprevention trial of
selenomethionine and celecoxib. Gastroenterology
2005;129:863-873.

4) Clark LC, Combs GF, Turnbull BW, Slate EH, Chalker
DK, Chow J, et al. Effects of selenium supplementation
for cancer prevention in patients with carcinoma of the
skin. JAMA 1996;276:1957-1963.
5) Clark LC, Dalkin B, Krongrad A, Combs GF Jr,
Turnbull BW, Slate EH, et al. Decreased incidence of
prostate cancer with selenium supplementation: results
of a double-blind cancer prevention trial. Br J Urol
1998;81:730-734.
6) Duffield-Lillico AJ, Slate EH, Reid ME, Turnbull BW,
Wilkins PA, Combs GF Jr, et al. Selenium supplementation and secondary prevention of nonmelanoma skin
cancer in a randomized trial. J Natl Cancer Inst
2003;95:1477-1481.
7) Reid ME, Duffield-Lillico AJ, Garland L, Turnbull BW,
Clark LC, Marshall JR. Selenium supplementation and
lung cancer incidence: an update of the Nutritional Prevention of Cancer Trial. Cancer Epidemiol Biomarkers
Prev 2002;11:1285-1291.
8) Lippman SM, Klein EA, Goodman PJ, Lucia MS,
Thompson IM, Ford LG, et al. Effect of selenium and
vitamin E on risk of prostate cancer and other cancers:
the Selenium and Vitamin E Cancer Prevention Trial
(SELECT). JAMA 2009;301:39-51.
9) Nelson MA, Porterfield BW, Jacobs ET, Clark LC. Selenium and prostate cancer prevention. Semin Urol Oncol
1999;17:91-96.
10) Burk RF. Selenium and myocardial infarction. JAMA
1989;262:775.

Nutritional Supplements in the Treatment of Patients with Heavy Metal Toxicity
Author: Steve Austin, N.D.
Vitamin C
Recent evidence (Mol Biotechnol 2007;37:62-5) has
confirmed the decades-old belief that vitamin C helps
chelate lead (Pb) from the body. In an observational
report, youths in the highest tertile of serum vitamin C
were reported to have an 89% lower risk for elevated
blood Pb compared with the lowest tertile (P for
trend=0.002). Adults in the highest two tertiles were
reported to have a 65-68% decreased prevalence of elevated Pb levels (P=0.03) (JAMA 1999;281:2289-93).
These findings have been independently confirmed,
though not all observational reports have consistently
found an inverse link between dietary vitamin C and
blood Pb (Nutr Rev 2000;58:73-5).
To better understand the effect of vitamin C on the
body's burden of Pb, intervention trials have been conducted. Initially, such reports came from uncontrolled
preliminary trials. For example, 70 years ago, a mere
100 mg/d vitamin C was reported to cure patients of
symptoms of Pb poisoning (J Lab Clin Med
1939;24:1119-27). Two years later, researchers reported that only 50 mg/d vitamin C led to clinical improvement in Pb-toxic subjects (J Lab Clin Med
(Continued on next page)
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1941;26:1478-81). In the 1970s, a trial using 2g/d vitamin C plus 60 mg zinc reduced blood Pb to safe levels
in a group of workers with high baseline Pb levels (J
Orthomol Psychiatry 1978;7:94-106.).
More recently in a randomized trial, 1 g/day vitamin C
led to a dramatic 81% decrease in blood Pb levels after
only one week of supplementation (P=0.001) (J Am
Coll Nutr 1999;18:166-70).
A review of the literature shows, on balance, that a
strong case can be made for the use of vitamin C supplementation in reducing the body's burden of Pb
(Altern Med Rev 2006;11:114-127). At such low cost
and high benefit-to-risk ratio, vitamin C should be considered a first line therapy for practitioners using natural medicine in the treatment of higher blood Pb levels.
The question of optimal dosage has yet to be determined, but the above evidence suggests 1-2 g/day
should produce positive effects.
Selenium
Decades ago, researchers discovered that selenium (Se)
supplementation decreases methyl mercury (Hg) toxicity in quail and rats (Science 1972;175:1122-4). These
findings have been confirmed in other species (Ann N Y
Acad Sci 1980;355:212-25 [review]). In such experimental studies, Se supplementation has counteracted
toxicity from inorganic Hg, methyl mercury, cadmium,
and several other heavy metals (J Trace Elem Electrolytes Health Dis 1992;6:209-21 [review]).
In cases of Hg toxicity, Se is believed to act primarily
by reducing oxidative damage-not by reducing body
burdens of Hg. As a result, the effects of supplemental
Se should be evaluated more on the basis of symptom
relief than by measuring blood levels of Hg.
Preliminary human evidence finds Pb to be ototoxic
and selenium (Se) to be associated with protection
against ototoxicity. Some evidence suggests that the
effect of Se may be a function of antagonism to Pb (Sci
Total Environ 2007;387:79-85). As yet, Se/Pb research
remains too preliminary to draw clear conclusions
from.
Regarding Hg toxicity, optimal doses of supplemental
Se remain unknown. Practitioners using supplemental
Se in patients with evidence of heavy metal toxicity
generally use Se doses typically prescribed for other
clinical purposes, in the range of 200-400 mcg/day.
Vitamin E
Vitamin E deficiency in animals increases Pb toxicity
(J Nutr 1975;105:1481-5). Particularly when combined
with Se, vitamin E has been reported to protect against
Pb toxicity in qual (Nutr Rep Internat 1976;13:43). Rodent research has found vitamin E helps protect against
methyl mercury toxicity (J Nutr 1979;109:1673-81).
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To date, human trials have yet to explore the potential
therapeutic effects of vitamin E in treating patients with
heavy metal toxicity.
Zinc
Zinc (Zn) deficiency has been reported to increase accumulation of Pb in rats (Toxicol Sci 2006;92:286-94.).
Zn has also been reported to reduce oral absorption of
Pb (CMAJ 1996;154:1622-3 [review/letter]). A case
study suggests that supplemental Zn may be useful as
an adjunct to other chelators in treating Pb toxicity
(Arch Environ Health 1977;32:244-7).
Clinical trials in which Pb-toxic patients have been
treated and clinical outcomes assessed have not yet
been conducted. Some healthcare practitioners use supplemental Zn with patients exhibiting signs of excessive Pb body burdens. While the optimal dose remains
unknown, a range of 50 to 150 mg/d may be appropriate. It's important whenever using long-term (3-month
or greater) Zn supplementation to add 1-3 mg of copper
to protect against Zn-induced Cu deficiency.
N-acetylcysteine
N-acetylcysteine (NAC) is a precursor to glutathione
(GSH), which in turn provides the primary defense
against Hg-induced neurotoxicity. In vitro research
suggests that N-acetylcysteine (NAC) increases GSH
levels (Neurology 2005;26:1-8). Such effects have been
confirmed in vivo using rodent models (Altern Med Rev
2006;11:114-127 [review]). NAC has also increased
survival time in rats exposed to Hg (Toxicology
1991;66:289-95). Oral NAC has yet to be studied in
human trials evaluating its effects in patients exhibiting
Hg toxicity.
Modified Citrus Pectin
A recent review of the 3 modified citrus pectin (MCP)
trials shows that all three experiments were improperly
controlled, contained very few subjects, included some
authors with vested interests, displayed inconsistencies
in the data, appear to overstate efficacy, and provide no
adequate way to evaluate outcomes. (Altern Med Rev
2008;13:283). MCP should not be considered for oral
chelation purposes until trials using better methodology
appear that independently confirm the findings of the
first 3 preliminary trials.
A final note
Though research evidence remains preliminary, the use
of supplemental vitamin C potentially augmented with
Zn, Se, NAC, and vitamin E provides healthcare practitioners with a viable course of action in helping patients exposed to high levels of heavy metals. The use
of such protocols should be followed up, looking for
reductions in symptoms and serum levels of heavy metals.
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DABCIs and Where They Are
ALABAMA
Dr. Reginald Hug*
Birmingham, AL
ALASKA
Dr. David Mulholland
Anchorage, AK
Dr. Stan Throckmorton
Anchorage, AK
ARIZONA
Dr. R. Michael Cessna*
Tucson, AZ
Dr. Laura Frey
Tucson, AZ
Dr. Timothy Gerhart
Glendale, AZ
Dr. Kellie Gray
Glendale, AZ
Dr. Michael Stone
Tucson, AZ
ARKANSAS
Dr. Lance Clouse
Van Buren, AR
Dr. Douglas Smiley*
Siloam Springs, AR
CALIFORNIA
Dr. Jan Dooley
Arcata, CA
Dr. Jeffrey Greene
Los Angeles, CA
Dr. Jill Jordan
Carlsbad, CA

Dr. Rita Cummings
Denver, CO
Dr. Paula Dechert
Denver, CO
Dr. Lewis Holm
Littleton, CO
Dr. William Kleber
Berthoud, CO
Dr. Reiner Kremer
Franktown, CO
Dr. Steven Lokken
Colorado Springs, CO
Dr. Duane Lowe
Colorado Springs, CO
Dr. David Paradiso
Colorado Springs, CO
Dr. Philip Pollock
Sterling, CO
Dr. Deborah Riekman
Colorado Springs, CO
Dr. Thomas Turner
Boulder, CO
Dr. Michael Vanaria
Boulder, CO
Dr. Brian Wilson
Englewood, CO
CONNECTICUT
Dr. Paul DiDomizio
Wolcott, CT

IDAHO
Dr. Uma Mulnick
McCall, ID
ILLINOIS
Dr. Delilah Anderson
Sandwich, IL
Dr. Jeffrey Bergin
Lindenhurst, IL
Dr. Stephen Boudro
Elmhurst, IL
Dr. Sharon DeFrain
Peotone, IL
Dr. Mete Durum
Arlington Heights, IL
Dr. Raymond Ferre
Decatur, IL
Dr. Mark Fredrick
Gurnee, IL

Dr. Frank Strehl
Wheaton, IL

Dr. H.M. Chalker
Meade, KS

Dr. Melanie Tiahrt*
Alton, IL

Dr. Dustin Cheney
Phillipsburg, KS

Dr. Steven Zaeske
Orland Park, IL

Dr. Rod Clements
Eldorado, KS

Dr. Alex Zevan,III
Bloomingdale, IL

Dr. Paul Hughes
Edgerton, KS

INDIANA
Dr. John Bernzott
Connersville, IN

Dr. Tobi Jeurink
Gardner, KS

Dr. Thomas Jansen
Kendalville, IN
Dr. William Lyden
Mishawaka, IN
Dr. Brian McGuckin
Valparaiso, IN

Dr. William Hogan
Lombard, IL

IOWA
Dr. Gary Bowden
McGregor, IA

MARYLAND
Dr. Wayne Sodano
Bel Air, MD

Dr. Lester Holze, Jr.
Elgin, IL

Dr. Darlene Ehlers
Tipton, IA

Dr. Cindy Howard
Orland Park, IL

Dr. Robert Friedrichs
Mason City, IA

MICHIGAN
Dr. Daniel M. McGregor
Prudenville, MI

Dr. Frederick Hult
McHenry, IL

Dr. Tracy A. Stomgren
Glenwood, IA

Dr. Grant Iannelli
Lombard, IL

Dr. Lynn Theesfield
Ames, IA

Dr. David Hepler
Lincoln, IL

Dr. Harry Jensen
Sterling, IL

Dr. Zach Watkins
Johnston, IA

Dr. Kathleen Power
Pasadena, CA

Dr. David Frerking
Tavares, FL

Dr. Thomas Jensen
Sterling, IL

Dr. Anita Wubenna
Parkview, IA

Dr. Rowen Richardson
Glendora, CA

Dr. Marguerite Gerger
Clearwater, FL

Dr. Theodore Johnson
Chicago, IL

Dr. Scott Soluk
Los Angeles, CA

Dr. Janice Piro
Palm Harbor, FL

Dr. James McGinn, Jr.
Crystal Lake, IL

Dr. Susan Player
Clearwater, FL

Dr. Anthony Pantanella
Hoffman Estates, IL

Dr. John Podlaski
Ocala, FL

Dr. Michael Poierier
Lombard, IL

COLORADO
Dr. John Baer
Englewood, CO

GEORGIA
Dr. Larry Haberski
Stone Mountain, GA

Dr. Robert Pyne, Jr.
Palos Hills, IL

Dr. Debra Carpenter
Pueblo West, CO

Dr. Edward Kaszans
Brunswick, GA

Dr. Terry Collinson
Colorado Springs, CO

Dr. Ron Young
Salina, KS
LOUISIANA
Dr. Robert W. Smith
Baton Rouge, LA

FLORIDA
Dr. John Findlay
W. Palm Beach, FL

Dr. Kelly Worth
Orange, CA

Dr. Janie Pirner
Wichita, KS

Dr. Robert Prather
Indianapolis, IN

Dr. Andrew Lucas
Riverside, CA

Dr. Sylvie Wellhausen
Loma Linda, CA

Dr. Christena Nicholson
Overland Park, KS

Dr. William Shelton
Lombard, IL
Dr. Douglas Stam
Bourbonnais, IL

KANSAS
Dr. Mark Albers
Wichita, KS
Dr. Lynn Betz
Auburn, KS
Dr. Ben Bowers
Wichita, KS
Dr. Richard Brown
Olathe, KS
Dr. Susan Buchanan-Cheney
Phillipsburg, KS
Dr. Ralph Cardin
Overland Park, KS

MINNESOTA
Dr. Jeffrey Anderson
Edina, 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
St. Louis Park, MN
Dr. Mac Beth Lindstrom
Slayton, MN
Dr. Todd McGillick
Gaylord, MN

(Continued on next page)

* Retired DABCI Practitioner
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DABCIs and Where They Are
OHIO
Dr. Robert Gilbert
Mansfield, OH

Dr. John LaHoda
Richboro, PA

Dr. Tim McCullough
Houston, TX

NEW JERSEY
Dr. Jon Mastrobattista
Bernardville, NJ

Dr. Mark McAdoo
Athens, OH

Dr. Fredrick Osterberg
Red Lion, PA

Dr. Zachery McVey
League City, TX

Dr. Perry Ricci
Egg Harbor City, NJ

Dr. Van Merkle
Dayton, OH

SOUTH CAROLINA
Dr. Jon Bergrin
Florence, SC

Dr. Gregory Mrozinski
Houston, TX

NEW MEXICO
Dr. John Dalton
Roswell, NM

OKLAHOMA
Dr. Stephanie Clay
Bartlesville, OK

Dr. Bruce Gwinnup
Charleston, SC

Dr. John H. Gelhot
Albuquerque, NM

Dr. Gerry Langston
Tulsa, OK

Dr. Peter Kfoury
Charleston, SC

Dr. Shereen Jegtvig
Albuquerque, NM

Dr. Richard Santelli
Bethany, OK

Dr. Morgan Kutzner
Greenville, SC

NEW YORK
Dr. Ronald Safko
New York City, NY

Dr. Michael Taylor
Tulsa, OK

Dr. Jacqueline McKool
Charleston, SC

OREGON
Dr. Daniel Beeson
Portland, OR

Dr. Robert Pascal
Charleston, SC

Dr. Thomas Miller
Coon Rapids, MN

Dr. Robert Wiehe
West Plains, MO

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. Charles Eckert
Raymore, MO
Dr. Jack Kessinger
Rolla, MO
Dr. Jay Kessinger
Rolla, MO
Dr. Kelley Kirchner
Kahoka, MO
Dr. Mable Leckrone
Liberty, MO
Dr. Duane Lowe
Maplewood, MO

Dr. John Zilliox
Amherst, NY
NEVADA
Dr. Howard Balduc
Las Vegas, NV

Dr. Virginia Samuel
Columbia, SC

Dr. V.M. Thompsom
Arlington, TX
UTAH
Dr. Don Vradenburg
St. George, UT
VIRGINIA
Dr. Robert Duca
Dunn Loring, VA
Dr. Guntrang Khalsa
Herndon, VA
WASHINGTON
Dr. H. Earl Moore
Spokane, WA

Dr. Kathleen M. Galligan
Oregon City, OR

SOUTH DAKOTA
Dr. Roger Bommersbach
Brookings, SD

Dr. Edward M. Geller
Medford, OR

Dr. Roger Prill
Mitchell, SD

Dr. Usha Honeyman
Corvallis, OR

Dr. David Schwierert
Rapid City, SD

Dr. Phillip Arnone
Matthews, NC

Dr. Steven Lumsden
Gresham, OR

Dr. Stephen Button
Mount Airy, NC

Dr. Scott Northrup
Brookings, OR

TENNESSEE
Dr. William Strauss
Lebanon, TN

Dr. Karen Carrick
Raleigh, NC

Dr. Kristopher Peterson
Hermiston, OR

TEXAS
Dr. Edward Brown
Dallas, TX

Dr. Gwendolyn Gauerke
Iola, WI

Dr. Nikolas R. Hedberg
Asheville, NC

Dr. Thomas Richards
Beaverton, OR

Dr. Ralph Burton
Kennedale, TX

Dr. Craig Gilbaugh
Ashland, WI

Dr. Dean Kenny
High Point, NC

Dr. James Siegel
Canyonville, OR

Dr. Lance Carlton-Durrett
The Woodlands, TX

Dr. Kathleen Maedke
Milwaukee, WI

Dr. Mark Thomas
Cottage Grove, OR

Dr. Janie Duke
Plano, TX

Dr. Cheryl Metzler
Green Bay, WI

Dr. David Wickes
Portland, OR

Dr. Steve Grimm
San Antonio, TX

Dr. Gina R. Schultz
Blanchardville, WI

Dr. Doreen Lewis-Overstrom
San Antonio, TX

Dr. David A. Sommerfield
Rice Lake, WI

Dr. Joe Lindley
Houston, TX

Dr. Dean Willhite
Manitowoc, WI

Dr. Craig Roles
Henderson, NV
NORTH CAROLINA
Dr. William R. Armstrong
Laurenburg, NC

Dr. Terry Nelson
Independence, MO

Dr. Sandrine Martin
Cornelius, NC

Dr. R Vincent Satterwhite
Kansas City, MO

Dr. Barbara Saunders
Garner, NC

Dr. Jeremy Thornton
Stockton, MO

Dr. Todd Smith
Winston-Salem, NC

Dr. Jeffrey S. Ware
Lake St. Louis, MO

Dr. David Braman
Tuelatin, OR

Dr. Mike Prioux
Friendswood, TX

Dr. Mark Yeager
Charlotte, NC

THE ORIGINAL INTERNIST
176

Spring 2006

PENNSYLVANIA
Dr. Bruce Fink
Coudersport, PA
Dr. Mark Homison
Cranberry Township, PA

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