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CALENDAR OF EVENTS
September 20-21, 2008 (Chicago, IL)
Pharmacognosy (Herbal Therapy)
Instructor: Daniel L. Richardson, MSc, DN, PhD

November 8-9, 2008 (Los Angeles, CA)
History Taking
Instructor: Jack Kessinger, DC DABCI

September 27-28, 2008 (Dallas, TX)
Additional Blood Tests/Tumor Markers for Internal
Disorder Pt.
Instructor: Dustin Cheney, DC DABCI

November 15-16, 2008 (Chicago, IL)
Spirometry and Pulmonary Disease
Instructor: Jack Kessinger, DC DABCI

October 4-5, 2008 (San Antonio, TX)
Introduction to Chiropractic Internal Disorders
Instructor: Jack Kessinger, DC DABCI

November 22-23, 2008 (Dallas, TX)
Cardiovascular Disease: Prevention / Diagnosis /
Management
Instructor: Jack Kessinger, DC DABCI

October 11-12, 2008 (Los Angeles, CA)
Introduction to Chiropractic Internal Disorders
Instructor: Jack Kessinger, DC DABCI

December 6-7, 2008 (Topeka, KS)
Introduction to Chiropractic Internal Disorders
Instructor: Jack Kessinger, DC DABCI

October 18-19, 2008 (Chicago, IL)
Pediatrics
Instructor: Delilah Anderson, DC DABCI

December 13-14, 2008 (Dallas, TX)
Electrocardiography and Phonocardiography
Instructor: Jeremy Thornton, DC DABCI

October 25-26, 2008 (Dallas, TX)
Blood Interpretation Workshop
Instructor: Jack Kessinger, DC DABCI
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more cholesterol-free foods and drugs than any other
word or phrase. The cholesterol hype has been so
effective that now Lipitor (only one of the several statin
drugs) leads all drug sales worldwide.

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

Dr. Jack Kessinger

INCREASING CARDIOVASCULAR DISEASE IN
SPITE OF INCREASINGLY POTENT STATINS
Medical and scientific journals report cardiovascular
diseases continue to be the leading cause of death and
disability in our industrialized societies. Cardiovascular
disease refers to any disease that affects the heart or
blood vessels, and more commonly refers to conditions
related to atherosclerosis. Disease of the heart alone
causes thirty percent of all deaths, with other diseases
of the cardiovascular system causing substantial further
death and disability. The informational page on cardiovascular disease at Itamar Medical reports that two out
of every three cardiac deaths occur without any
diagnosis of cardiovascular disease. Translated, this
means that sudden death is the first sign of heart
disease for two-thirds of its victims.
Lifestyle habits (smoking, excess alcohol, lack of
regular exercise, over-consumption of processed and
nutritionally depleted foods) are all well-known risk
factors for developing cardiovascular disease. Some
newer studies are emphasizing that atherogenesis
typically occurs over many years, even during many
decades. By the time heart problems are detected, the
underlying cause (atherosclerosis) is usually quite
advanced. A large histological study (PDAY) showed
vascular injury accumulates from adolescence, making
primary prevention efforts necessary beginning in
childhood.
Prevention is far and away the best remedy for cardiovascular disease, but not nearly as financially
rewarding for cardiovascular specialists, and their
pharmaceutical counterparts.
Prevention simply
requires a good pair of walking shoes, basically
shopping the periphery at the supper market and
avoiding unhealthy lifestyle habits.
Cholesterol, not prevention, has long been the
buzzword in cardiovascular disease.
The term
“cholesterol” has been hyped to the point that it has
created a near hysterical response in the general public.
It has become a single-word description proven to sell
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Twenty years ago, statin drugs were introduced in
medicine with great expectations for reversing
cardiovascular disease by lowering cholesterol. It was
reported in the March 6, 2006 issue of the New
England Journal of Medicine that “despite the
development of increasingly potent statins capable of
markedly lowering cholesterol levels, coronary disease
remains the leading cause of death in Western societies.
Even after prescribing the drug for nearly 20 years,
with no apparent benefit, cholesterol continues to be
the target for cardiovascular disease… and statins the
treatment of choice.
In addition to the obvious failure of statins, they are
often associated with adverse drug events (ADE’s).
Side effects include rhabdomyolysis (a muscle-wasting
condition), acute kidney failure (first noted by dark
urine) and more recently associated with memory loss.
Mayo Clinic reports that while rare memory loss has
been reported in patients taking statins, these reports
were anecdotal and have not been substantiated by
formal testing. Statins have also been shown to deplete
co-enzyme-q-10, one of the most important nutrients in
the human body.
In fact, co-q-compounds are
synthesized by (and essential for) every living
organism, including plants, animals and man.
In spite of all the studies showing the ineffectiveness,
and dangers, associated with statins, the American
Academy of Pediatrics recently released its new
guidelines recommending children as young as eight be
prescribed cholesterol-fighting drugs to ward off future
heart problems. This is ridiculous! How are six, seven,
and eight-year-olds developing atherosclerosis in the
first place? Are they driving themselves to the store to
buy soft drinks, cake and candy? Are they driving
themselves through fast food places, ordering and
paying for foods that have no nutritional value? Where
else but in America would it be considered normal to
order a double-deluxe bacon-steer burger with extra
fries, then a diet coke?
However, cholesterol is only one of the causative
factors contributing to cardiovascular disease.
According to the March 15, 2007 issue of the New
England Journal of Medicine, “the concept that the
failing heart is an energy-starved machine that has run
out of fuel, is decades old.” More recently, AM Kate
compared the failing heart to a weak and tired horse. If
(Continued on next page )
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the horse is nourished properly, it can recover and
work in the long term, albeit at a reduced level (Heart
Failure: patholophysiology, molecular biology and
clinical management. Philadelphia: Lippincot
Williams & Wilkins). The approach to the “failing
heart” by traditional medicine is prescribing beta
blockers (with their litany of adverse drug events),
rather than providing essential nutritional support.
Periodontitis has recently been identified as a potential
risk factor for systemic pathologies such as
cardiovascular disease, the hypothesis being that
periodontal
pockets
release
pro-inflammatory
endotoxins from bacterial components into the
bloodstream.
An elevated C-Reactive Protein is associated with
chronic inflammation, including heart disease. Studies
have found that patients with the higher hs-CRP levels
have about two times the higher risk of having a
cardiovascular event as ones with a low hs-CRP. The
causes of chronic low grade inflammation leading to
atherogenesis are well-established; tobacco smoke,
lipoproteins, diet, lack of exercise, etc. These events
are thought to contribute not only to the formation of
plaque but may also contribute to its disruption,
resulting in the formation of embolisms.
Hyperhomocysteinemia is a combination of cysteine
and methonine. Harrison’s Principles of Internal
Medicine, 17th edition reports that low levels of
vitamin B6 may cause hyperhomocysteinemia and
increased risk of heart disease. Many studies report
low levels of folic acid and/or B12 deficiencies, in
addition to B6 deficiency, may also lead to increased
homocysteine levels, and cardiovascular events.
In the April 19, 2007 issue of the New England
Journal of Medicine, it was reported that “mortality
from cardiovascular causes is expected to increase by
90% by 2020, as compared with that in 1990. The
prediction of increased cardiovascular disease should
be well reported and disturbing. Rather, pharmaceutical companies continue to market their efforts
toward continuing the cholesterol hysteria and
development of medical agents designed to either
block the liver’s ability to produce cholesterol or block
its absorption.”
Arteries, veins, and every other part of our bodies are
constantly undergoing repair, and replacement. To
repair and replace tissue properly, our bodies must
produce a binding protein called collagen. Large
quantities of ascorbate - vitamin C are necessary to
form collagen. If insufficient amounts of ascorbates
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are present to produce collagen, the artery walls will
form lesions of disrepair. With no vitamin C at all,
scurvy would occur - the lesions would rupture allowing
internal bleeding and leading to death.
A healthy heart requires adequate amounts of magnesium. Studies have shown magnesium can be used to
enhance long-term treatment for cardiovascular disease.
The U.S. Department of Agriculture (USDA) reports that
possibly as many as two-thirds of Americans are
deficient in magnesium, due to its loss during food
processing. Possible symptoms and pathologies as a
result of magnesium deficiencies are widespread. The
Textbook of Natural Medicine reports that magnesium
and potassium are absolutely essential to the proper
function-ing of the entire cardiovascular system. They
have been effective for treating a wide range of
cardiovascular diseases, including angina, arrhythmias,
congestive heart failure, and hypertension.
Getting a prescription is a lot easier than following a
healthy lifestyle and restricting tasty (but nutritionally
deficient foods). However, getting a prescription can
often be likened to obtaining a loan from a bank. Both
may make you feel good for a little while, but in the end,
there is a big payback.
If the doctor of today does not become the dietician of
tomorrow, the dietician of today will become the doctor
of tomorrow.

Purchase the DVD & Binder set
of the entire Getaway weekend.
The DVD set contains all of the
topics/ speakers covered during
the seminar.

Full Package Set
$300
Nuts & Bolts of a Diagnostic (DABCI) Practice
How to Increase Profits by Adding
Drug /Alcohol /Paternity Testing to your practice
DOT Physicals - everything from how to perform,
bill and market
Insurance billing/coding for the DABCI practice
Eight strategic steps to marketing
How to market your DABCI practice to peers
Money management by Reg. Investment Advisor,
Micheal Munson
Maxie Carpenter - Author/Motivational Speaker

Contact Virginia or Chris…... 573-341-8448
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The Legacy
Continues
by A. Jay Kessinger IV, DC, ND, DABCI
jay@drkessinger.com
Dr. Jay Kessinger

It’s all in your personal perspective. If you’ve watched the
movie “Vantage Point” you are at a better place to see more
clearly from whence I’m coming. If you haven’t seen the
movie, you’ll still understand my position and indulge in my
prose. Then, for a bonus, you’ll also have the benefit of
looking forward to viewing the aforementioned just-releasedthis-year DVD.
Depending upon your “in the moment individual perspective
of life”; you’re either wanting to stay well or get well; stay
ahead or catch up; be upbeat or downtrodden; be happy or stay
sad; be a crutch or be a healer; be a victim or be a victor.
Actually, we go through all these things; we play all parts at
different times, and, the role we’re in at the moment, is the
perspective from which our reaction is conceived.
Patients come from all walks of life, searching for health care,
with all levels of expectation. There are the health and
wellness patients, who want to stay at the top of their game
and avoid having to spend their lives playing catch up. They
never allow the six pack of their youth to turn toward the
middle age keg and prevent the over-the-hill swaddle. There
are others who wait until they have a problem, and usually
procrastinate until it’s a big problem, before seeking help.
Then there are the majority, somewhere between the two
extremes.
Likewise, there are acute care emergency medical and
correctional physicians, chronic care degenerative disease
doctors, oncologists, sports medicine medical or functional
physicians, pediatricians, obstetricians, gerontologsts,
gynecologists, psychiatrists, urologists, proctologists, dentists,
residents, internists, allopathic and functional family general
practitioners, not to mention nurse practitioners, registered
nurses, practical nurses, nurse’s aides, physical therapists,
dietitians, and massage therapists. There is a parallel in the
vantage viewpoints between the health care consumer and
provider. Some physicians have to wait until a disease state
exists before beginning health care implementation. Other
physicians specialize in preventing such conditions from
occurring There are physicians who specialize in treating one
area or another. There are others who specialize in overall
heath. Some hone their skills on the very young (or the very
old) while others are well versed in cradle-to-grave type of
health care delivery.
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There’s only one good thing about cancers et al, and that is
they make you stop and take notice of the moments in time
that it takes to make up a life. Too often we miss the beauty of
each minute as we languish to make it through the day or the
week, the month, or (as in this fall’s case) the (election) year.
Wishing our lives away, living for the weekend, killing time,
make the world go away/get it off my shoulders type
justifications are mainstay until we come face-to-face with
mortality From that perspective none can truthfully say what
they would do, because unless you’ve been there you can’t
know. Whether it’s you or, a loved one faced with such
reality, also determines the vantage point of view.
As physicians, we must keep in mind from whence each of our
patients come. Do they want health care or are they only
interested in the here and now? Are they, or could they be,
setting themselves up for a chronic degenerative disease?
Regardless of their desires, we need to (in the best of our
ability) keep them apprised of their health care need, always
let them know their options, and oblige their decision.
As school was readying to begin this fall we were frantically
attempting to milk the last bit of breath out of summer
vacation as well as purchasing the necessary school supplies
and new clothes. I made mention to several patients that if we
didn’t have school aged children, our summer would just be
getting warmed up, but since we do, it seems that this summer
is almost over. Presently, school’s in session. Just before it
started we had a cool down in weather. It just felt like school
time, or was that just my perspective.
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Red Wine Consumption &
Associated Health Benefits,
the Resveratrol Story
by Rachel Olivier, MS, ND, PhD
Resveratrol, 3,5,4'-trihydroxy-trans-stilbene, is a natural
polyphenolic phytochemical that possesses a diverse
array of biochemical and physiological actions, and
offers promising therapeutic potentials. Although present in many plant species, it is found in only a select
number of dietary sources, being absent in most fruits
and vegetables, thus is not a common component of the
standard American diet. Primary dietary sources include
grapes, red wine, peanuts and peanut butter. Wine,
however, is considered the predominant dietary source.
Biochemically, the production of resveratrol is induced
in the above mentioned plants in response to stressors,
which may include injury, infection, water deprivation
or UV irradiation. Its primary means of production,
however, is in response to fungal infection. As a phytoalexin compound resveratrol is classified as an antifungicide, which confers disease resistance in susceptible hosts.3
In the last ten years, an abundant number of scientific
studies have documented the benefits of resveratrol
consumption in the promotion and maintenance of
optimal health. The focus of a majority of these studies
has been on its cardioprotective benefits.
Other
favorable attributes of resveratrol have also been
acknowledged, and its range of benefits noted to
encompass numerous protective effects, including
hepatic protection, protection against inflammation,
neuronal injury and degeneration, and against viral
insult.
Cardiovascular Health
Resveratrol is viewed as a major cardioprotective
constituent in red wine. In the French population a high
consumption of red wine is associated with a decreased
risk of morbidity and mortality from coronary heart
disease, a phenomenon referred to as the “French
paradox.” The positive attributes of resveratrol on
cardiovascular health are broad, and encompass multiple
modalities of health-promoting actions. Included in
these actions are its vasorelaxative properties, its
benefits on inflammation, its ROS scavenging abilities,
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as well as
properties.4

its

anti-apoptosis

and

angiogenic

In both acute and chronic models of cardiovascular
disease, resveratrol demonstrated cardiac protection,
which was attributed to its “preconditioning effect.4”
Its use has also been confirmed to modulate cellular
vascular function, as well as to inhibit LDL oxidation.
Additionally, administration of trans-resveratrol was
demonstrated to result in a reduction in both LDL and
triglycerides, as well as a 7% increase in HDL, which
is in agreement with other studies demonstrating the
hypolipidemic properties of this stilbene. These
beneficial cardiovascular features are postulated to be
mediated through the activation of the poly-ADPribose polymerases (PPAR), specifically PPARα9,
which is the isoform involved primarily in both fatty
acid and lipid importation and catabolism, as well as in
the activation of genes involved in fatty acid
oxidation.9 At very low concentrations, as is typical in
the daily diet, resveratrol is speculated to offer
cardioprotection. This phenomenon has been referred
to as the “French Paradox,” which correlates wine
intake with a low incidence of CVD mortality, despite
an increased intake of saturated fat. Trans-resveratrol
has also been shown to suppress platelet aggregation,
reduce myocardial damage during ischemiareperfusion, and to inhibit LDL oxidation.11 The
suppression of platelet aggregation by resveratrol was
validated in one study, whereby aggregation was
induced by a stimulus, being either collagen, thrombin
or ADP.
Under these conditions resveratrol
administration was demonstrated to inhibit platelet
aggregation. It was also demonstrated to inhibit
apoptotic cell death. Other studies have observed
similar results, with resveratrol demonstrating a
protective effect against induced apoptotic cell death
on aortic endothelial cells. It was also shown to
attenuate the generation of hydrogen peroxide (H2O2),
and to result in a significant decrease in DNA damage.
At higher doses, it was demonstrated to facilitate
apoptotic cell death, and possess anti-carcinogenic
properties.
Thus, due to this action, it has
consequently been classified as a chemo-preventative
agent.15 Corroborating this action, another study
specifically indicated that administration of resveratrol
resulted in apoptosis, in addition to a corresponding
release of cytochrome c and apoptotic proteaseactivating factor-1 (APAF-1). This specific action has
been further classified, with the proposition that
resveratrol’s action is in the activation of the caspase
cascade, specifically caspase-8. The caspase cascade
is an essential component of cellular apoptosis, and
caspase-8 specifically is classified as an initiator of the
caspase cascade.
(Continued on next page)
119

In addition to the affirmative benefits noted above, the
correlation between resveratrol consumption and
cardiovascular health has also been attributed to its
ability to improve nitric oxide bioavailability. The
molecule nitric oxide has been associated with
cardiovascular health, primarily due to its wide range of
biological properties, which function in the preservation
of vascular homeostasis. Nitric oxide is believed to play
a critical role in cardiovascular preconditioning.21,22 The
properties possessed by resveratrol are said to include
the “modulation of vascular dilator tone, regulation of
local cell growth, and protection of the vessel from
injurious consequences of platelets and cells circulating
in blood,” as well as “defense against ischemicreperfusion injury, promotion of vasorelaxation,
protection and maintenance of intact endothelium, antiatherosclerotic properties, inhibition of low-density
lipoprotein oxidation, and suppression of platelet
aggregation.”24 Additionally, expanding evidential support has correlated the constitutive expression of nitric
oxide with a cardio-protective role.25,26 Heart preconditioning with resveratrol was demonstrated to
provide cardioprotection, as well as to reduce the size of
myocardial infarction and apoptosis of cardiomyocytes.
This cardioprotective effect was completely abolished
with the use of either a NO inhibitor or an inducible NO
synthase blocker, affirming resveratrol’s beneficial
action. A separate study associated resveratrol’s action
to a beneficial effect on the human endothelial nitric
oxide synthase (eNOS) enzyme activity and promoter,
which was demonstrated to be significantly enhanced
with consumption. Cumulatively, all effects taken into
consideration, dietary supplementation of resveratrol has
demonstrated a supportive role in cardiovascular health
through a diverse range of mechanisms, thus making it a
beneficial adjunct for cardiovascular wellbeing.
Benefits in Inflammatory Pathologies
Both cyclooxygenase (COX)-1 and COX-2 are
important enzymes in the production of the prostanoid
class of compounds, which includes prostaglandins,
prostacyclin and thromboxane. While COX-1 is found
in most mammalian cells and is considered a
constitutively expressed enzyme, it is upregulated with
inflammation. Conversely, COX-2 is an inducible
enzyme, produced specifically in response to cellular
signals, including mitogens and growth factors.
Zarraga, et al. have postulated that a correlation exists
between the expression of COX-2, and the stimuli
implicated in the development of disease pathologies,
specifically atherosclerosis. These pathologies and the
correlated stimuli include the production or generation
of free radicals, tumor necrosis factor, interleukin-1,
platelet-derived growth factor, as well as increased shear
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stress on the arterial wall.
With resveratrol
administration, a non-selective inhibition of both
cyclooxygenase-1 (COX-1) and cyclooxygenase-2
(COX-2),,36,37,38 has been demonstrated, thus signifying
an anti-inflammatory effect. In regards to COX-2,
resveratrol was demonstrated to inhibit COX-2 enzyme
activity in a dose-dependent manner.5 Other studies
have indicated that resveratrol acts as a suppressor of
COX-2 expression, rather than an inhibitor.
In a
separate in vitro study resveratrol’s anti-inflammatory
effect was confirmed by its inhibition of the production
of reactive oxygen species (ROS), phospholipase A2
activity, PGE2 synthesis and the release of arachidonic
acid.
A successive study confirmed this action,
indicating that resveratrol, in a dose dependent manner,
inhibited the arachidonate-dependent synthesis of
thromboxane B2, hydroxyheptadecatrienoate (HHT) and
12-hydroxyeicosatetraenoate (12-HETE). In addition to
inhibiting the induction of COX-2, a successive study
established that with resveratrol supplementation, an
inhibition of the ROS-induced formation of lipolysaccharide and phorbol esters (PMA), along with a
marked reduction in the synthesis of prostaglandins
occured.36 Other studies have noted a significantly
lower level of edema, inflammatory activity and necrosis
with resveratrol use. In a separate animal study, using
chronic ethanol administration as a stimulus, resveratrol
intake was noted to inhibit lipid peroxidation, as well as
to ameliorate SOD, glutathione peroxidase (GPx) and
catalase (CAT) activities in the liver. In the ethanol only
group (without resveratrol), the activities of hepatic
SOD, GPx, and CAT were reduced, implicating a
protective, antioxidant effect of resveratrol
administration. Taken together these results indicate
resveratrol’s potent anti-inflammatory activity.
Gastrointestinal Benefits of Resveratrol
Gastrointestinal diseases, including inflammatory bowel
disease, may be characterized by proinflammatory
cytokines, resulting in associated damage to
corresponding tissues, and a neuronal loss in inflamed
mucosa. Correspondingly, the cholinergic protective
mechanisms are susceptible to damage from the ensuing
inflammatory responses. Due to its anti-inflammatory
properties, resveratrol use has demonstrated beneficial
attributes for gastrointestinal health. In one study
utilizing an acute colitis animal model, resveratrol was
demonstrated to modulate apoptosis, as well as to
“significantly attenuate the damage score” and to correct
the associated morphological disturbances. A separate
study indicated that resveratrol supplementation
improved induced acute gastric lesions, as well as
prohibited the progression of these lesions into ulcers.
An additional study demonstrated resveratrol’s
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beneficial attributes in the prevention of damage to the
gastrointestinal mucosa in experimentally induced
necrotizing enterocolitis (NEC). In this study, resveratrol was demonstrated to attenuate the release of
inducible nitric oxide synthase (iNOS) and to preserve
both mucosal integrity and epithelial structure. Other
studies have conclusively demonstrated resveratrol’s
benefits in significantly alleviating oxidative stress,
which was evidenced by a reduction in TNF-alpha
levels, with a successive reduction in the ensuing
damage resulting from experimentally induced colitis.
In colonic cells it was also shown to normalize PGE2
production and to stimulate apoptosis.44,
Additional Cellular Protective Effects of Resveratrol
Anti-Aging Benefits
In addition to extending the replicative lifespan of
yeasts, C. elegans and Drosophila, resveratrol has also
demonstrated beneficial attributes in improving human
cell survival. The anti-aging benefits of resveratrol have
been associated with the fact that it functions as a sirtuin
activator.48,49 Thus, not surprisingly it has been referred
to as a sirtuin activating compound or STAC.49 The
Class III protein deacetylases, silent information
regulator 2 (Sir2) family proteins, classically known as
sirtuins, and referred to as the SIRT genes in mammals,
are conserved among species, from prokaryotes to
mammals. Humans contain seven SIRT genes, denoted
as SIRT 1-7.51,52 In a broad classification, they function
to deacetylate transcription factors (DNA binding
proteins that control the processing of DNA to RNA),
including forkhead box class O transcription factors
(FOXOs), as well as p53,53,54,55,56,57 an important factor
in signaling pathways involving cell surveillance
following cellular stress,58 and nuclear factor Kappa
B59,60,61 (NF-KappB). In humans and yeasts, the sirtuins
function specifically to catalyze NAD-dependent histone
deacetylations, thus for this reason their action has been
linked to metabolism.62,63,64 In addition to anti-aging
properties, by virtue of their regulation of programmed
cell death, they have also been associated with the
regulation of gene silencing,65,66 DNA repair mechanisms67,68 , and ribosomal DNA recombination.69,70,71
Studies utilizing in vitro models have demonstrated that
SIRT1 provides cellular protection against amyloid-betainduced ROS production and DNA damage,
subsequently resulting in reduced apoptotic cell death.72
In other models it has been shown to increase the
longevity of myocytes (heart muscles cells) in weakened
hearts, by virtue of sirtuins activation.73 SIRT1 has also
been shown to regulate neuronal survival,
gluconeogenesis, lipolysis, ß-cell survival, and insulin
secretion by interacting with a number of target
proteins.74 As such, sirtuin activation has been likened
to the effects of a restricted calorie diet, which is known
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to extend life-span in mammals. In fact, in one animal
study utilizing resveratrol and a gene expression assay,
of the 1,029 genes (P≤0.01) in the heart demonstrating a
significant alteration in expression with aging,
resveratrol opposed 947 (92%) of age-related changes in
gene expression. Of these, 522 represented highly
significant differences in expression between the control
and the resveratrol groups (P≤0.01).75
Antioxidant Properties
In addition to its antiaging properties, resveratrol has
also been shown to be a potent antioxidant. The mechanism has been demonstrated to result from its ability to
increase the cellular content of manganese superoxide
dismutase (MnSOD). MnSOD is essential for life, and
overexpression has been shown to protect against proapoptotic stimuli and ischemic damage,76 as well as to
offer neuroprotective characteristics. In a human cell
line (MRC-5) two weeks’ exposure to resveratrol was
demonstrated to increase the MnSOD protein level 6fold, and the activity level 14-fold, resulting in a highly
specific upregulation of MnSOD. Mn SOD is considered the first line of defense against oxidative stress.78 A
decline in MnSOD activity has been associated with
various diseases, including cardiovascular impedements,79 vascular oxidative stress, endothlial dysfunction, aging,80 Hutchinson-Gilford Progeria Syndrome
(progeria),81 asthma,82 and transplant rejection.83
Anti-angiogenesis properties.
Resveratrol has been shown to inhibit the abnormal
formation of new blood vessels, a process known as
angiogenesis.
Tumor growth is dependent upon
angiogenesis, and disruption of blood vessel growth
inhibits tumor expansion and its metastasis,84 thus
angiogenesis is considered a crucial step for the growth
and metastasis of cancers. In animal models resveratrol
administration was demonstrated to directly inhibit
endothelial cell growth, as well as to inhibit endothelial
cell attachment to the basement membrane components
fibronectin and laminin.85 A separate study observed
angiogenesis inhibition of multiple myeloma by
resveratrol via its regulation of expression and secretion
of both growth factors (VEGF and vFGF) and
metalloproteinases (MMP)-2 and MMP-9 mRNA.86
Post-menopausal benefits.
Resveratrol was found to exhibit bone-protective effects
equivalent to those exerted by hormone replacement
therapy and to decrease the risk of breast cancer in both
in vivo and in vitro models. Resveratrol is therefore
anticipated to be highly effective in management
of post-menopausal osteoporosis without an increased
risk of breast cancer.87
(Continued on next page)
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Although the research on resveratrol is still in infancy, as
the literature is continually documenting additional
benefits, specifically of the trans form, its use illustrates
promising advantages for multiple scenarios. The trans
form is the naturally available form, which may be
converted to the cis form via exposure to ultraviolet
light.88 Safe dosage is estimated to be between the
ranges of 200 to 2000 mg per day. Of importance to
note is that all resveratrol is not equivalent, as various
degrees of purity are commercially available.
Furthermore, although resveratrol is reasonably well
absorbed in humans, it has a low bioavailability,89,90 and
is cleared rapidly via both glucuronidation and sulfation
pathways.91,92 As such, modulating (slowing) the metabolism rate of oral resveratrol administration is a prudent
consideration.
REFERENCES
1)
2)
3)
4)
5)
6)

7)
8)
9)

10)

11)
12)
13)
14)

Dercks W, Creasy LL. Influence of fosetyl-A1 on phytoalexin
accumulation in Plasmopara viticola-grapevine interaction.
Physiol Mol Plant Pathol. 1989 34:203-13.
King, RE, Bomser JA, Min DB. Bioactivity of Resveratrol.
Comprehensive Reviews in Food Science and Food Safety 2006
5(3):65–70.
Soleas GJ, Diamandis EP, Goldberg DM. Resveratrol: a
molecule whose time has come? And gone? Clin Biochem. 1997
Mar;30(2):91-113.
Das DK, Maulik N. Resveratrol in Cardioprotection: A
Therapeutic Promise of Alternative Medicine. Mol
Interventions. 2006 6(1):36-47.
Bhat, KPL, Kosmeder JW, II, Pezzuto JM. Biological effects of
resveratrol. Antioxid Redox Signal. 2001 Dec;3(6):1041-64.
Chan MM, Mattiacci JA, Hwang HS, Shah A, Fong D. Synergy
between ethanol and grape polyphenols, quercetin, and
resveratrol, in the inhibition of the inducible nitric oxide
synthase pathway. Biochem Pharmacol. 2000 Nov 15;60
(10):1539-48.
Kopp P. Resveratrol, a phytoestrogen found in red wine. A
possible explanation for the conundrum of the "French
Paradox"? Eur J Endocrinol 1998 138:619-620.
Miura D, Miura Y, Yagasaki K. Hypolipidemic action of dietary
resveratrol, a phytoalexin in grapes and red wine, in hepatomabearing rats. Life Sciences. 2003 73(11):1393-1400.
Rimando AM, Nagmani R, Feller DR, Yokoyama W:
Pterostilbene, a new agonist for the peroxisome proliferatoractivated receptor alpha-isoform, lowers plasma lipoproteins and
cholesterol in hypercholest-erolemic hamsters. J Agric Food
Chem. 2005, 53:3403-3407.
Pan Z, Agarwal AK, Xu T, Feng Q, Baerson SR, Duke SO,
Rimando AM. Identification of molecular pathways affected by
pterostilbene, a natural dimethylether analog of resveratrol.
BMC Medical Genomics 2008, 1:7.
Bagchi D, Das DK, Tosaki A, Bagchi M, Kothari SC. Benefits
of Resveratrol in women’s health. Drugs Expt. Clin. Res. 2001
27:233-248.
Criqui MH, Ringel BL. Does diet or alcohol explain the French
Paradox? Lancet 1994 344: 1719–1723.
Bradamante S, Barenghi L, Villa A. Cardiovascular protective
effects of resveratrol. Cardiovasc Drug Rev. 2004 Fall;22
(3):169-88.
Wang Z, Huang Y, Zou J, Cao K, Xu Y, Wu JM. Effects of red
wine and wine polyphenol resveratrol on platelet aggregation in

THE ORIGINAL INTERNIST
122

Spring 2006

vivo and in vitro. Int J Mol Med. 2002 Jan;9(1):77-9.
15) Das S, Das DK. Resveratrol: A Therapeutic Promise for
Cardiovascular Diseases. Recent Patents Cardiovasc Drug
Discov. 2007 Jun;2(2):133-8.
16) Csiszar A, Labinskyy N, Podlutsky A, Kaminski PM, Wolin
MS, Zhang C, Mukhopadhyay P, Pacher P, Hu F, de Cabo R,
Ballabh P, Ungvari ZI. Vasoprotective Effects of Resveratrol
and SIRT1: Attenuation of Cigarette Smoke-induced Oxidative
Stress and Pro-inflammatory Phenotypic Alterations. Am J
Physiol Heart Circ Physiol. 2008 Apr 18.
17) Ungvari Z, Orosz Z, Rivera A, Labinskyy N, Xiangmin Z, Olson
S, Podlutsky A, Csiszar A. Resveratrol increases vascular
oxidative stress resistance. Am J Physiol Heart Circ Physiol.
2007 May;292(5):H2417-24.
18) Kalra N, Roy P, Prasad S, Shukla Y. Resveratrol induces
apoptosis involving mitochondrial pathways in mouse skin
tumorigenesis. Life Sci. 2008 Feb 13;82(7-8):348-58.
19) Byun HS, Song JK, Kim YR, Piao L, Won M, Park KA, Choi
BL, Lee H, Hong JH, Park J, Seok JH, Lee YJ, Kang SW, Hur
GM. Caspase-8 has an essential role in resveratrol-induced
apoptosis of rheumatoid fibroblast-like synoviocytes.
Rheumatology (Oxford). 2008 Mar;47(3):301-8.
20) http://en.wikipedia.org/wiki/Caspase.
21) Guo Y, Jones WK, Xuan YT, Tang XL, Bao W, Wu WJ, Han H,
Laubach VE, Ping P, Yang Z, Qiu Y, Bolli R. The late phase of
ischemic preconditioning is abrogated by targeted disruption of
the inducible NO synthase gene. Proc Natl Acad Sci U S A.
1999 Sep 28;96(20):11507-12.
22) Tosaki A, Maulik N, Elliott GT, Blasig IE, Engelman RM, Das
DK. Preconditioning of rat heart with monophosphoryl lipid A:
a role for nitric oxide. J Pharmacol Exp Ther. 1998 Jun;285
(3):1274-9.
23) Cannon, III RO. Pharmacological preconditioning with
resveratrol: role of nitric oxide. Am J Physiol Heart Circ
Physiol. 2002 282: H1988–H1995.
24) Saiko P, Szakmary A, Jaeger W, Szekeres T. Resveratrol and its
analogs: defense against cancer, coronary disease and
neurodegenerative maladies or just a fad? Mutat Res. 2008 JanFeb;658(1-2):68-94. Epub 2007 Aug 17.
25) Flogel U, Decking UKM, Godecke A, and Schrader J.
Contribution of NO to ischemia-reperfusion injury in the
salineperfused heart: a study in endothelial NO synthase
knockout mice. J Mol Cell Cardiol. 1999 3:827–836.
26) Maulik N, Engelman DT, Watanabe M, Engelman RM, Maulik
G, Cordis GA, and Das DK. Nitric oxide signaling in ischemic
heart. Cardiovasc Res 1995 30: 593–601.
27) Hattori R, Otani H, Maulik N, Das DK. Pharmacological
preconditioning with resveratrol: role of nitric oxide. Am J
Physiol Heart Circ Physiol 2002 282: H1988–H1995.
28) Räthel TR, Samtleben R, Vollmar AM, Dirsch VM. Activation
of endothelial nitric oxide synthase by red wine polyphenols:
impact of grape cultivars, growing area and the vinification
process. J Hypertens. 2007 Mar;25(3):541-9.
29) http://en.wikipedia.org/wiki/Cyclooxygenase.
30) Smith WL, Garavito RM, DeWitt DL.
Prostaglandin
endoperoxide H synthases (cyclooxygenases)-1 and -2. J Biol
Chem 271: 33157–33160, 1996.
31) Saha D, Datta PK, Sheng H, Morrow JD, Wada M, Moses HL,
Beauchamp RD. Synergistic induction of cyclooxygenase-2 by
transforming growth factor-beta1 and epidermal growth factor
inhibits apoptosis in epithelial cells. Neoplasia 1:508–517, 1999.
32) Adderley SR, Fitzgerald DJ. Oxidative damage of
cardiomyocytes is limited by extracellular regulated kinases 1/2mediated induction of cyclooxygenase-2. J Biol Chem
1999;274:5038–46.

(Continued on page 124)
THE ORIGINAL INTERNIST

SEPTEMBER 2008
05

THE NATURAL APPROACH
TO FAMILY PRACTICE


INCREASE REVENUES AND PATIENT VOLUME THROUGH IMPROVED

DIAGNOSTIC SKILLS


BE RECOGNIZED AS A PRIMARY CARE PHYSICIAN

BY EMPLOYING BASIC PROCEDURES


BE A WELLNESS EXPERT….AVOID BURNOUT AND ELIMINATE BOREDOM



BECOME AN EXPERT AT PERSCRIBING VITAMINS & MINERALS
LEARN TO UTILIZE BLOOD TESTS FOR HOLISTIC THERAPIES



12 HOUR LICENSE RENEWAL COURSE
□ San Antonio, TX
October 4-5, 2008

□ Topeka, KS
December 6-7, 2008

Name: _____________________________________________________________________________
Address: ____________________________________ City: _________________________________
State: ______ Zip: ______________ Phone: _____________________________________________
E-Mail: _____________________________________________________________________________
$250 per session — 10 days prior to seminar
$275 —
less than 10 days.. or at the door

www.drkessinger.com

FOR MORE INFORMATION CONTACT
virginia@drkessinger.com
573-341-8448

Credit Card # ___________________________________
Expiration ______________Type of Card ___________

Checks payable to: ProHealth Seminars
720 Oak Knoll

Rolla, Mo 65401

33) Jones DA, Carlton DP, McIntyre TM, Zimmerman GA, Prescott
SM. Molecular cloning of human prostaglandin endoperoxide
synthase type II and demonstration of expression in response to
cytokines. J Biol Chem 1993;268:9049 –54.
34) Xie W, Herschman HR. Transcriptional regulation of
prostaglandin synthase 2 gene expression by platelet-derived
growth factor and serum. J Biol Chem 1996;271:31742– 8.
35) Topper JN, Cai J, Falb D, Gimbrone MA Jr. Identification of
vascular endothelial genes differentially responsive to fluid
mechanical stimuli: cyclooxygenase-2, manganese superoxide
dismutase, and endothelial cell nitric oxide synthase are
selectively up-regulated by steady laminar shear stress. Proc
Natl Acad Sci U S A 1996;93:10417–22.
36) Martínez J, Moreno JJ. Effect of resveratrol, a natural
polyphenolic compound, on reactive oxygen species and
prostaglandin production. Biochem. Pharmacol. 2000 59, 865–
870.
37) Martín, AR, Villegas I, La Casa C, Alarcón De La Lastra C.
Resveratrol, a polyphenol found in grapes, suppresses oxidative
damage and stimulates apoptosis during early colonic
inflammation in rats. Biochem. Pharmacol. 2004 67(7):1399–
1410.
38) Szewczuk LM, Penning TM. Mechanism-based inactivation of
COX-1 by red wine m-hydroquinones: a structure–activity
relationship study. J. Nat. Prod. 2004 67:1777–1782.
39) Moreno JJ. Resveratrol modulates arachidonic acid release,
prostaglandin synthesis, and 3T6 fibroblast growth. J Pharmacol
Exp Ther. 2000 294: 333–338.
40) Pace-Asciak CR, Hahn S, Diamandis EP, Soleas G, Goldberg
DM. The red wine phenolics trans-resveratrol and quercetin
block human platelet aggregation and eicosanoid synthesis:
implications for protection against coronary heart disease. Clin
Chim Acta. 1995 Mar 31;235(2):207-19.
41) Uguralp S, Irsi, C, Aksoy T, Karabulut AB, Kirimlioglu H,
Mizrak B. Resveratrol attenuates inflammation and stricture
formation in experimental caustic esophageal burns. Pediatr
Surg Int 2008 24(4): 425-30.
42) Kasdallah-Grissa A, Mornagui B, Aouani E, Hammami M, El
May M, Gharbi N, Kamoun A, El-Fazaâ S. Resveratrol, a red
wine polyphenol, attenuates ethanol-induced oxidative stress in
rat liver. Life Sci. 2007 Feb 20;80(11):1033-9. Epub 2006 Dec
15.
43) Bai A, Guo Y, Lu N. The effect of the cholinergic antiinflammatory pathway on experimental colitis. Scand J
Immunol. 2007 Nov;66(5):538-45.
44) Martín AR, Villegas I, Sánchez-Hidalgo M, de la Lastra CA.
The effects of resveratrol, a phytoalexin derived from red wines,
on chronic inflammation induced in an experimentally induced
colitis model. Br J Pharmacol. 2006 Apr;147(8):873-85.
45) Brzozowski T, Konturek PC, Konturek SJ, Sliwowski Z,
Drozdowicz D, Stachura J, Pajdo R, and Hahn EG. Role of
prostaglandins
generated
by
cyclooxygenase-1
and
cyclooxygenase-2 in healing of schemia–reperfusion-induced
gastric lesions. Eur J Pharmacol 385: 47–61, 1999.
46) Ergün O, Ergün G, Oktem G, Selvi N, Doğan H, Tunçyürek M,
Saydam G, Erdener A. Enteral resveratrol supplementation
attenuates intestinal epithelial inducible nitric oxide synthase
activity and mucosal damage in experimental necrotizing
enterocolitis. J Pediatr Surg. 2007 Oct;42(10):1687-94.
47) Martín AR, Villegas I, La Casa C, Alarcón De La Lastra C.
Resveratrol, a polyphenol found in grapes, suppresses oxidative
damage and stimulates apoptosis during early colonic
inflammation in rats. Biochem. Pharmacol. 2004;67:1399–1410.
48) Wood JG, Rogina B, Lavu S, Howitz K, Helfand SL, Tatar M,
Sinclair D. Sirtuin activators mimic caloric restriction and delay
ageing in metazoans. Nature. 2004 Aug 5;430(7000):686-9.

THE ORIGINAL INTERNIST
124

Spring 2006

Epub 2004 Jul 14.
49) Howitz KT, Bitterman KJ, Cohen HY, Lamming DW, Lavu S,
Wood JG, Zipkin RE, Chung P, Kisielewski A, Zhang LL,
Scherer B, Sinclair DA. Small molecule activators of sirtuins
extend Saccharomyces cerevisiae lifespan. Nature. 2003 Sep
11;425(6954):191-6. Epub 2003 Aug 24.
50) Buck SW, Gallo CM, Smith JS. Diversity in the Sir2 family of
protein deacetylases J. Leukocyte Biol. 2004 75, 939–950.
51) Frye RA. Characterization of five human cDNAs with
homology to the yeast SIR2 gene: Sir2-like proteins (sirtuins)
metabolize NAD and may have protein ADP-ribosyltransferase
activity. Biochem Biophys Res Commun. 1999 Jun 24;260
(1):273-9.
52) Frye RA. Phylogenetic classification of prokaryotic and
eukaryotic Sir2-like proteins. Biochem Biophys Res Commun.
2000 Jul 5;273(2):793-8.
53) Solomon JM, Pasupuleti R, Xu L, McDonagh T, Curtis R,
DiStefano PS, Huber LJ. Inhibition of SIRT1 catalytic activity
increases p53 acetylation but does not alter cell survival
following DNA damage. Mol Cell Biol. 2006 26:28-38.
54) Cheng HL , Mostoslavsky R , Saito S , et al . Developmental
defects and p53 hyperacetylation in Sir2 homolog (SIRT1)-defi
cient mice. Proc Natl Acad Sci USA. 2003 100:10794-10799 .
55) Vaziri H , Dessain SK , Ng Eaton E , et al . hSIR2(SIRT1)
functions as an NAD-dependent p53 deacetylase. Cell. 2001
107:149-159.
56) Luo J, Nikolaev AY, Imai S, Chen D, Su F, Shiloh A, Guarente
L, Gu W. Negative control of p53 by Sir2alpha promotes cell
survival under stress. Cell. 2001 107:137-148.
57) Langley E, Pearson M, Faretta M, Bauer UM, Frye RA, Minucci
S, Pelicci PG, Kouzarides T. Human SIR2 deacetylates p53 and
antagonizes PML/p53-induced cellular senescence. EMBO J.
2002 21:2383-2396.
58) Vogelstein B, Lane D, Levine AJ. Surfing the p53 network.
Nature. 2000 Nov 16;408(6810):307-10.
59) Chen J, Zhou Y, Mueller-Steiner S, Chen LF, Kwon H, Yi S,
Mucke L, Gan L. SIRT1 protects against microglia-dependent
amyloid-beta toxicity through inhibiting NF-kappaB signaling. J
Biol Chem. 2005 Dec 2;280(48):40364-74.
60) Yeung F, Hoberg JE, Ramsey CS, Keller MD, Jones DR, Frye
RA, Mayo MW. Modulation of NF-kappaB-dependent
transcription and cell survival by the SIRT1 deacetylase. EMBO
J. 2004 Jun 16;23(12):2369-80.
61) Yang SR, Wright J, Bauter M, Seweryniak K, Kode A, Rahman
I. Sirtuin regulates cigarette smoke-induced proinflammatory
mediator release via RelA/p65 NF-kappaB in macrophages in
vitro and in rat lungs in vivo: implications for chronic
inflammation and aging. Am J Physiol Lung Cell Mol Physiol.
2007 Feb;292(2):L567-76.
62) Imai S, Johnson FB, Marciniak RA, McVey M, Park PU,
Guarente L. Sir2: an NAD-dependent histone deacetylase that
connects chromatin silencing, metabolism, and aging. Cold
Spring Harb Symp Quant Biol. 2000;65:297-302.
63) Landry J, Slama JT, Sternglanz R. Role of NAD(+) in the
deacetylase activity of the SIR2-like proteins. Biochem Biophys
Res Commun. 2000 Nov 30;278(3):685-90.
64) Smith JS, Brachmann CB, Celic I, Kenna MA, Muhammad S,
Starai VJ, Avalos JL, Escalante-Semerena JC, Grubmeyer C,
Wolberger C, Boeke JD. A phylogenetically conserved NAD+dependent protein deacetylase activity in the Sir2 protein family.
Proc Natl Acad Sci U S A. 2000 Jun 6;97(12):6658-63.
65) Rusche LN, Kirchmaier AL, Rine J. The establishment,
inheritance, and function of silenced chromatin in
Saccharomyces cerevisiae. Annu. Rev. Biochem. 2003 72:481516.
66) Gasser SM, Cockell, MM. The molecular biology of the SIR

THE ORIGINAL INTERNIST

SEPTEMBER 2008
05

proteins. Gene. 2001 279,1-16.
67) Yuan Z, Zhang X, Sengupta N, Lane WS, Seto E. SIRT1
regulates the function of the Nijmegen breakage syndrome
protein. Mol Cell. 2007 Jul 6;27(1):149-62.
68) Yuan Z, Seto E. A functional link between SIRT1 deacetylase
and NBS1 in DNA damage response. Cell Cycle. 2007 Sep;6
(23):2869-71.
69) Fritze CE, Verschueren K, Strich R, Easton Esposito R. Direct
evidence for SIR2 modulation of chromatin structure in yeast
rDNA. EMBO J. 1997 Nov 3;16(21):6495-509.
70) Sherman JM, Stone EM, Freeman-Cook LL, Brachmann CB,
Boeke JD, Pillus L. The conserved core of a human SIR2
homologue functions in yeast silencing. Mol Biol Cell. 1999
Sep;10(9):3045-59.
71) Michan S, Sinclair D. Sirtuins in mammals: insights into their
biological function. Biochem J. 2007 May 15;404(1):1-13.
72) Pallàs M, Verdaguer E, Tajes M, Gutierrez-Cuesta J, Camins A.
Modulation of sirtuins: new targets for antiageing. Recent
Patents CNS Drug Discov. 2008 Jan;3(1):61-9.
73) Opie LH, Lecour S. The red wine hypothesis: from concepts to
protective signalling molecules. Eur Heart J. 2007 Jul;28
(14):1683-93. Epub 2007 Jun 7.
74) Haigis MC, Guarente LP. Mammalian sirtuins—emerging roles
in physiology, aging, and calorie restriction. Genes &
Development. 2006 20:2913-2921.
75) Barger JL, Kayo T, Vann JM, Arias EB, Wang J, Hacker TA,
Wang Y, Raederstorff D, Morrow JD, Leeuwenburgh C, Allison
DB, Saupe KW, Cartee GD, Weindruch R, Prolla TA. A low
dose of dietary resveratrol partially mimics caloric restriction
and retards aging parameters in mice. PLoS ONE. 2008 Jun 4;3
(6):e2264.
76) Macmillan-Crow LA, Cruthirds DL. Invited review: manganese
superoxide dismutase in disease. Free Radic Res. 2001 Apr;34
(4):325-36.
77) Robb EL, Page MM, Wiens BE, Stuart JA. Molecular
mechanisms of oxidative stress resistance induced by
resveratrol: Specific and progressive induction of MnSOD.
Biochem Biophys Res Commun. 2008 Mar 7;367(2):406-12.
78) Packer L, Ed. Methods in Enzymology. Volume 349. San Diego,
California. Academic Press; 2002.
79) Yen HC, Oberley TD, Vichitbandha S, Ho YS, St Clair DK. The
protective role of manganese superoxide dismutase against
adriamycin-induced acute cardiac toxicity in transgenic mice. J
Clin Invest. 1996 September 1;98(5):1253–1260.
80) Brown KA, Didion SP, Andresen JJ, Faraci FM. Effect of aging,
MnSOD deficiency, and genetic background on endothelial
function: evidence for MnSOD haploinsufficiency. Arterioscler
Thromb Vasc Biol. 2007 Sep;27(9):1941-6. Epub 2007 Jun 7.
81) Yan T, Li S, Jiang X, Oberley LW. Altered Levels of Primary
Antioxidant Enzymes in Progeria Skin Fibroblasts. Biochem
Biophys Res Commun. 1999 Apr 2;257(1):163-7.
82) Comhair SA, Xu W, Ghosh S, Thunnissen FB, Almasan A,
Calhoun WJ, Janocha AJ, Zheng L, Hazen SL, Erzurum SC.
Superoxide dismutase inactivation in pathophysiology of
asthmatic airway remodeling and reactivity. Am J Pathol. 2005
Mar;166(3):663-74.
83) Nilakantan V, Halligan NL, Nguyen TK, Hilton G, Khanna AK,
Roza AM, Johnson CP, Adams MB, Griffith OW, Pieper GM.
Post-translational modification of manganese superoxide
dismutase in acutely rejecting cardiac transplants: role of
inducible nitric oxide synthase. J Heart Lung Transplant. 2005
Oct;24(10):1591-9.
84) Folkman, J. Angiogenesis in cancer, vascular, rheumatoid and
other disease. Nat. Med. 1995 1:27–31.
85) Cao Y, Fu ZD, Wang F, Liu HY, Han R. Anti-angiogenic
activity of resveratrol, a natural compound from medicinal

THE ORIGINAL INTERNIST

SEPTEMBER 2008

ADVERTISE IN THE ORIGINAL INTERNIST
Call (573) 341-8448
e-mail: virginia@drkessinger.com
Website
www.drkessinger.com
plants. J Asian Nat Prod Res. 2005 Jun;7(3):205-13.
86) Hu Y, Sun CY, Huang J, Hong L, Zhang L, Chu ZB.
Antimyeloma effects of resveratrol through inhibition of
angiogenesis. Chinese Med J. (Engl). 2007 Oct 5;120(19):16727.
87) Su JL, Yang CY, Zhao M, Kuo ML, Yen ML. Forkhead Proteins
Are Critical for Bone Morphogenetic Protein-2 Regulation and
Anti-tumor Activity of Resveratrol. J. Biol. Chem. 2007 Jul
6;282(27):19385-98.
88) Chen X, He H, Wang G, Yang B, Ren W, Ma L, Yu Q.
Stereospecific determination of cis- and trans-resveratrol in rat
plasma by HPLC: application to pharmacokinetic studies.
Biomedical Chromatography. 2006 21(3):257-265.
89) Manach C, Scalbert A, Morand C, Remesy C, Jimenez L.
Polyphenols: food sources and bioavailability. Am J Clin Nutr.
2004;79:727–47.
90) Walle T, Hsieh F, DeLegge MH, Oatis JE Jr, Walle UK. High
absorption but very low bioavailability of oral resveratrol in
humans. Drug Metab Dispos. 2004 Dec;32(12):1377-82. Epub
2004 Aug 27.
91) Meng X, Maliakal P, Lu H, Lee MJ, Yang CS. Urinary and
plasma levels of resveratrol and quercetin in humans, mice, and
rats after ingestion of pure compounds and grape juice. J Agric
Food Chem. 2004;52:935–42.
92) Walle T, Hsieh F, DeLegge MH, Oatis JE, Walle UK. High
absorption but very low bioavailability of oral resveratrol in
humans. Drug Metab Dpos. 2004;32:1377–82.

125

By: Gilbert R. Kaats, PhD; Harry G. Preuss, MD; Samuel C. Kieth &
Patti L. Keith

In the December 2007 issue of The Original Internist,
Kessinger points out that medicine and chiropractic have
separate foundations, but share the same end goal: “…
optimal health for those we have the privilege to
serve….Find what works, make sure it works, and then
add to it; re-tool one good idea with another. Never take
away from what works. Always add to it.”1
In a
nutshell, Kessinger has captured the guidelines for
deciding the appropriateness of integrating pedometers
into medical and alternative care treatment plans.
Find what works. If you ask patients why they don’t
exercise, the most frequent answer is that they just don’t
have time. Unfortunately, the lack of time is something
that, for most people, never changes, even when they
retire. But it’s almost impossible to convince patients
that their future, even after retirement, will be less timecrowded. Furthermore, recommending or prescribing
exercise is something patients have heard time and time
again and, although they don’t dispute its value for
optimizing health, it rarely leads to behavior change. In
many cases, the patient’s definition of exercise is, as one
humorist has put it: “The art of converting big meals and
fattening snacks into back strains and pulled muscles by
lifting heavy things that didn’t have to be lifted in the
first place, or running when no one is chasing you.”
So adding exercise into treatment plans can work, but
the question is, how does the practitioner convince the
patient to exercise? Only a small number will begin to
exercise, and even fewer yet will stay with it as a
permanent lifestyle change. It’s time to re-tool.
After three decades of conducting clinical trials and R &
D on health-enhancing products and technologies, it has
become increasingly clear that if we are to help people
move toward optimal health, we need a strategy to help
them get the benefits of exercise by taking only minimal
time out of their daily routines. The starting place is to re
-frame “exercise” as “physical activity” and focus on
what we can do to get patients to move more, not
necessarily to exercise more.2
This is where the
pedometer, or the “clicker,” as we have come to call it,
can make a contribution. It starts by encouraging the
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One of the key points that Caciolo makes is the reality
confrontation provided by the constant stream of
feedback pedometers provide that sets the stage for the
well-established principle of behavior modification that,
“what gets measured gets managed.”
While Caciolo is correct that increasing activity levels is
the key to permanent weight loss, it can also provide
some profound health and disease benefits that go
beyond weight loss as shown in the graphic below from
a Mayo Clinic4 newsletter.
Figure 1. A Meta Analysis Comparing Expected Changes in Bone Mineral Density With
Historical Data From Five Different Groups: (1) A Control In Which Subjects Were Free to
Follow Any Program of Their Own Choosing, (2) Dietary Supplements,
(3) Placebo, (4) Fitness Clubs and (5) Glyconutrients
0.016

Glyconutrients
0.014

+0.014
Bone Mineral Density (BMD) g/cm2

The Use of Pedometers in
Medical & Alternative Care
Treatment Plans

patient to simply wear the clicker during their waking
hours and observe the number of steps or “clicks” they
accumulate in a day. While it is often recommended that
people accumulate a minimum of 10,000 steps a day, it’s
probably more effective to avoid any goal-setting
initially. For many, this constant stream of feedback
throughout the day will be a “reality check” and a major
wake-up call when they realize how short they fall of the
daily recommended level.3 For example, when writing
in Prevention Magazine about her initial experience in
using a pedometer, Cindi Caciolo, a former editor,
reported: “I remember the first day I wore a pedometer.
I was really excited to see how many steps I’d rack up. I
was sure I’d hit 10,000 steps by noon. The first day:
morning meetings, lunch at my desk, afternoon meetings,
make a quick dinner, take the kids to their evening
activities, help with homework, do a little housework,
and finally, to bed. I stared at the pedometer. A mere
4,500 steps! What a reality check! Here I thought I was
so active when I was actually (gulp!) sedentary! The
next day I checked my total constantly. I wanted to beat
my first day’s totals so I found lots of ways to take extra
steps. My total for the second day: 8,200 steps. My
point? A pedometer can give you a realistic view of how
active you are. It can also motivate you to increase your
activity level—the key to permanent weight loss.”
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As the writer also points out, “Simply taking the time to
move your body in a moderately strenuous way
(Continued on next page)
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[walking] can lead to enormous benefits…If you can’t
find time to do a 30-minute—or longer—block of
exercise or activity, it’s OK to break it up into shorter
blocks of 10 minutes or more. The point is to get moving
for a total of 30 minutes or more a day. Remember, the
point of exercise isn’t just to add a few more years to
your life. It’s about being alive—feeling healthy, getting
out and enjoying the world, staying independent and
having the vitality to do the things you want to do.” 4
The important features of wearing the clicker is that
people begin to learn how they can increase their click
totals without expending much additional time. For
example, when the phone rings, most people answer it
and proceed to, or remain on, a chair or couch where
they can sit down to have their telephone conversation.
When accumulating clicks is the goal, people become
increasingly aware that they can continue the
conversation while pacing or walking around the office
or home. The time is going to be spent on the phone call
anyway so it is not a question of giving up more time,
but rather making use of the time they are spending to
multitask - getting clicks while talking. It just takes a
few long phone calls for the user to realize how quickly
additional clicks can be accumulated at no time-expense.
As one user commented, “Every time my mother calls,
it’s good for 2,000 clicks.” They also begin to realize
how they can add additional clicks while watching
television, by choosing a parking space that is a little
further away, etc. Once one starts pacing, the step-clock
begins and more calories are burned, more lean is added,
and more improvements in bone-health occur.
Simply reviewing one’s measured click totals creates the
behavior changes. For example, a study conducted at
the University of Southern Maine suggests that wearing
a pedometer and recording and tracking steps could
increase the average subject’s daily movement by a
whopping 24%! For the average person, that could
result in a 5-pound weight loss per year. But physical
activity levels increase even more if the user records and
tracks daily click totals, and the most change will occur
if the user records, tracks and graphs daily click totals.
Recording, tracking and graphing is, in itself, a powerful
technique for changing behavior.
Make sure it works. How do we make sure that
pedometers actually do get people moving more and
provide health benefits? Rather than cite a series of
studies, the answer can be found in two recent reviews
of the effects of pedometer usage. The first review,
published in the Journal of the American Medical
Association in November 2007, reports the results of a
research team from Stanford University that concluded
that wearing a pedometer can lead to significant
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increases in physical activity and subsequent health
benefits. As the study lead author, Dr. Dena Bravata,
reported in an interview, “The device is a great little
motivator. I never anticipated such a small intervention
could have such a big effect.” 5
Subsequent to the JAMA review, in January 2008
researchers at the University of Michigan published
another review in the Annals of Family Medicine.6 These
reviewers analyzed nine different studies from which
they concluded that people who participate in a
pedometer-based walking program can be expected to
lose a modest amount of weight even without changing
their diet; the longer they stuck with the program, the
more weight they lost. Participants increased their daily
activity levels by the equivalent of one mile a day and
lost an average of almost 3 pounds without changes in
diet. The researchers concluded that “The amount of
weight loss attributable to pedometer-based walking
programs is small but important from a clinical
perspective. According to the meta-regression results,
the average participant adhering to a pedometer-based
walking program can expect to lose about 0.05 kg per
week. That translates to a weight loss of about 1 lb every
10 weeks. Over a year, participants can expect to lose
about 5 lb. Although a 5-lb weight loss for an
overweight participant may represent only 2% to 3% of
that person’s body weight, if the participant continues
with the pedometer program and if the rate of weight
loss is sustained over several years, the target of 7% of
body weight loss used in the Diabetes Prevention
Program study could be achieved.6 In an interview about
the study, the lead investigator, Caroline R Richardson,
M.D. commented that, “While pedometer-based walking
programs are thought of as convenient and flexible for
participants, there has been some question in the fitness
and medical communities about the health benefits of
such programs. This analysis should quell some of those
questions. The increase in physical activity can be
expected to result in health benefits that are independent
of weight loss. Increasing physical activity reduces the
risk of cardiovascular problems, lowers blood pressure
and helps dieters maintain lean muscle tissue when they
are dieting. Another benefit,” she says, “is that exercise
in general has been shown to improve glucose tolerance
in people with impaired glucose tolerance or type 2
diabetes.” 6
Never take away from what works. Always add to it.
The assessment of what works should include an
evaluation of which of the pedometers works the best.
To some extent, the pedometer the practitioner
recommends or markets to his/her patients will make a
statement about the practitioner’s competence. The
(Continued on next page)
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cost of a pedometer will only be a very small one-time
part of the costs of a treatment plan, so price need not
be a consideration, but quality should be. With
pedometers, as well as most other things, you get what
you pay for. An unreliable pedometer will also
undermine the patient’s confidence in the
measurements and will provide a rationalization not to
continue tracking their clicks. The key is to select one
that is simple to operate, provides reliable and valid
data, and is sturdy enough to survive what is likely to
be some hard knocks.

have similar accuracy in normal weight, overweight,
and moderately obese individuals. [As compared to the
Yamax]…large mean error scores were reported
between pedometers, ranging from an underestimation
of 25% to an overestimation of 45%, for 24-hour data
[and] there were several individual occasions where
the comparison pedometers gave values that under or
overestimated steps by 35-60%.” 7

Since we use pedometer measurements of physical
activity levels in our clinical trials, we have sought to
find the units that meet these criteria. We compared
many, but not all. We found the Yamax activity
monitor to be the most accurate and reliable of the units
we studied. Yamax’s units are in a class by themselves,
as independent researchers and universities have
consistently found them to meet the standards of
durability, precision and accuracy that’s needed for
scientific research. In fact, in studies comparing Yamax
pedometers to other units, Yamax’s are consistently
rated superior. It is backed by Yamax’s on-going
program of scientific research and comparative studies.
There are less expensive pedometers on the market, but
as the price goes down, so does the quality. We
selected the Yamax pedometer, marketed by
HealthTech Products (210.274.6193) for our studies
based not on price, but rather on reliability, validity and
durability. While this unit provides ongoing
measurements of total steps, miles walked and calories
expended, it is our experience that people ultimately
use only the total steps feature.

Getting started—some instructions for patients
1. Wear It. Wear the clicker throughout the
day and take “snap-shots” of the total clicks
throughout the day. The goal is to get more
clicks, not necessarily to exercise more or
to start a workout program.
2. Track It. Use the clicker tracker. At the end
of each day, write down the number of
clicks and click-equivalents you’ve
accumulated. It’s a simple record to keep
and you’ll be surprised how much (and how
effortlessly) you’ll start increasing your
daily step totals. A sample tracking form is
provided later in this article.
3. Graph It. Set up your tracking graph. At
the end of each week, calculate your
average daily click totals and plot this
average on the clicker graph. A sample
tracking form is provided later in this
article.
Wear It.

Almost two decades after we started using Yamax
pedometers, researchers at the University of Tennessee
confirmed our initial studies of the unit’s accuracy in a
study comparing the accuracy of 13 models of
pedometers concluding: “One of the difficulties in
assessing pedometer accuracy under free-living
conditions is the lack of a “gold standard.” Although
pedometer accuracy can be assessed by counting steps
in controlled laboratory experiments, it is not feasible
to assess pedometer accuracy in this manner over 24
hours. Therefore, it was decided to use a single
pedometer, the Yamax, as the criterion. In controlled
laboratory settings, the Yamax pedometers have
consistently been shown to be among the most
accurate. In addition, the Yamax pedometer is
commonly used in applied research….
The Yamax has performed very well in previous
validation studies…[and] gave mean step counts that
were within 1% of actual steps…[and] was found to
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It is also worth noting that this study was an
independent study and was not funded by Yamax or
any of the other competing pedometer companies.

Tracks and displays the
steps or step-equivalents
Tracks and displays
The calories burned
Tracks and displays
The calories burned

As shown in the picture, the clicker appears to be upside
down, which means it provides the user with a right-side
up view of accumulated steps. The unit is most
commonly attached to the belt, slacks or skirt
approximately in line with the knee cap or the seam on
slacks. It must be parallel to the ground; it will not give
accurate readings if it is tilted to one side or the other.
Some people have found they can wear it on their
underclothes (as long as it fits snugly against the body
and remains in an upright and parallel position) and
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some women may also be able to attach it to the center
of their brassiere. Where you should wear it will be
dictated by where it works best for you. Try out different
positions and count the number of steps you take
compared to what is displayed on the clicker. Put the
clicker on and then reset it just before you start walking.
Count your steps, open it up (with it still attached to your
body) and compare the registered steps with the counted
steps; it should not be more than 5% off. Hint: If you
walk 100 steps, you can easily calculate the percentage it
is off (if any) in that particular position. Then if that’s
where you want to wear it, you can calculate the steps at
the end of each day by multiplying that percentage by
what is displayed. Do this periodically if you wear the
clicker in different positions to cross-check the accuracy
in that particular position.
Put the clicker on when you first get up in the morning.
You’d be amazed how many clicks you can get before
you even leave the house. Attach the clicker to your
robe or pajamas and transfer it to your clothing when
you get dressed for the day. If you change clothes at the
end of the day when you get back home, be sure to put
the clicker back on and don’t remove it until you get into
bed at night.
Track It. Simply recording and charting unwanted
behavior invariably leads to a positive change in
unwanted or desired behavior. Studies have shown that
if you persist in a behavior for 2 to 3 weeks, it will soon
become a habit and that the longer you persist in that
behavior, the stronger the habit will become. But it’s
always easier to persist in a behavior if things are kept
simple. Tracking and charting clicks is just that if you
will simply follow the instructions. Start by finding out
how much you typically move each day. You’ll need to
wear the clicker for 3 days from the time you get up in
the morning until you go to bed at night. It would be best
to make at least one of the days a weekend, since our
activity levels typically differ from weekday to weekend.
Do not make any changes in your daily activity and let
the clicks accumulate without resetting the clicker. At
the end of the third day, divide the number of clicks
displayed on your clicker by 3 to get the average number
of clicks you typically get each day. This is your
baseline. The American Association for Retired Persons
(AARP) is actively involved in pedometer programs and
they report that most people average only between 2,000
and 4,000 clicks a day. Our research suggests that
number is closer to 4,500. In either case, that’s only
about 20 to 45 minutes of movement each day!
On the average, a “normal” walk amounts to about 100
clicks a minute, or 6,000 in an hour. So if your baseline
click average is 4,000, this means that you have
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probably been moving only about the equivalent of 40
minutes throughout the entire day! Remember, your
daily click total is calculated from the time you wake up
in the morning until you go to bed at night. All clicks
count; not just the ones you get when you are actually
walking for exercise. The click-equivalents you acquire
when engaging in some other form of physical activity
while not wearing the clicker need to be counted as well.
Re-tool one good idea with another. The tracking form
below is an example of one form we have found helpful
to track activity levels on a daily, weekly and average
basis.










Column A: Enter today’s date.
Column B: Enter the day of the week.
Column C: Enter the number of days you’ve been
tracking clicks.
Column D: Enter the number of clicks displayed on
your clicker.
Column E: Enter any additional clicks from clickequivalent chart.
Column F: Add the clicks in E to those in D and enter
the total.
Column G: Add this day’s clicks to previous day’s total
for a running total.
Column H: Divide G by the # Days in C. This is your
running average for the week. At the end of day 7, plot
that number on your Clicker Graph (see next section).
Then start all over tracking the next week!

You can print your own form using this format or build
it as a spreadsheet on your computer. However, instead
of creating a form, you can contact HealthTech Products
(210.274.6193) to see how you can log on to the ClickerTracker Program which not only tracks your daily
clicks, but can provide a personalized clicker tracking
program that calculates suggested individualized goals,
tracks daily averages and running totals, creates a
tracking graph, and provides comparisons of your click
totals with established norms. It also provides a way to
calculate “click-equivalents” for those times when you
cannot (e.g., swimming) or do not want to wear the
clicker. You simply identify the activity in which you’ve
engaged and enter the number of minutes you engaged
(Continued on next page)
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in that activity and the computerized program does the
rest and adds it to your daily totals.



Graph It. If you don’t log on to the Clicker-Tracking
Program, you can create your own tracking graph by
following the instructions below.





The woman in this example was averaging 4,000 clicks
a day before starting the program. She and her doctor
decide to increase her daily clicks by a minimum of the
extra 2,000 clicks recommended by Secretary
Thompson. She placed an “x” on the vertical line on
the left hand side of the chart at 4,000 clicks, her
baseline. She then placed an “x” on her minimum goal
of 6,000 a day (4,000 plus 2,000) on the vertical line on
the right-hand side of the graph, and a second “x” on
her maximum goal of 10,000 on that same vertical line.
She then drew two lines connecting her baseline to her
minimum and maximum goals. After each week on the
program, she plotted her average daily clicks as
recorded on her clicker tracker, and drew a line
connecting the previous week’s average. As you can
see, she successfully and gradually increased her
weekly average clicks to more than 10,000 over the 26
week period. The clicker-goal curves provide you with
a graphic representation that enables you to evaluate
your progress over the weeks. Plotting your weekly
average clicks keeps you informed of whether you are
ahead or behind “the curve.” Remember, the ClickerTracking Program requires three things: wearing the
clicker, tracking your clicks and graphing your weekly
totals.
Personalizing your Clicker. This pedometer does
have a few additional features that you may (or may
not) want to take advantage of- for instance, miles
accumulated and calories burned.
Helpful Hints and Repairs.
 Enter your telephone number inside the
cover in case you lose it and someone
finds it. People really do call.
 Pay careful attention when putting it on
and taking it off to avoid breaking the
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plastic clip, particularly on a thick belt.
Safety straps with a metal clip are
available so that you can attach it to your
waistband or belt to prevent the clicker
from being knocked off.
If the clicker gets wet, open it up
immediately, remove the battery and use a
blow-dryer on the inside mechanisms.
Follow the instructions specified earlier on
how to put the battery back in. If you want
to record calories used and miles
accumulated, you will have to reset your
stride length and weight after the battery is
replaced.
If the numbers freeze up or display
unreadable numbers, hold down all three
buttons at the same time for about 6
seconds, then release. The correct numbers
should reappear and the unit will start
working normally again.

In Summary
Traditional medicine and alternative care practitioners
share the same goals of helping patients achieve optimal
health. Pedometer-based tracking programs provide a
practical and simple way for patients to improve
treatment outcomes based on a well-established behavior
modification principle that what gets measured gets
managed, what gets measured and tracked gets managed
even better, and what gets measured, tracked and
graphed gets managed best of all. This article has
attempted to encourage practitioners to integrate
pedometers into their practice by providing the scientific
evidence that pedometers can work and do work, and by
providing practical and specific information on how to
increase the benefits of pedometer usage.
It is
something that works and works well, and can enhance
the health benefits from a wide range of treatment plans.
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Clinical Applications of
Gold And Silver Nanocolloids
by Guy E. Abraham, MD

Introduction
Three noble metals, also called precious metals, are
currently used in medicine: gold, silver, and platinum.
None of these metals are considered essential, and there
are no daily requirements. Nanocolloids are the metallic
form of these metals finely divided with particle sizes
below 10 nanometers (nm). One nanometer is one
billionth of a meter. As a general rule, the ionic forms of
these metals display more toxic reactions than the
metallic form of these metals. The metallic form
acquires new physical, chemical, and physiological
properties when finely divided with particle sizes in the
low nanometer range. Only the ionic, most toxic forms
of these noble metals are used for medicinal purposes.
Platinum is by far the most toxic1 and vide infra and is
currently used in patients with ovarian and breast
cancer.2 and vide infra Metallic (non-ionic) colloidal gold
and silver have more potential clinical applications and
are much safer than platinum.
The purpose of this manuscript is:



To give a brief history of gold and silver in
medicine;



To review the research performed on colloidal
gold and silver by the author — preparation and
characterization of gold and silver nanocolloids;



To discuss the uses of gold nanocolloids in
various physiological and pathological
conditions;



To share some preliminary results obtained with
colloidal silver.

In the discussion of this manuscript, some mechanisms
of action of colloidal gold are presented and a proposed
protocol for future research on colloidal gold and silver
is outlined.
Although some of the data in this
manuscript have been previously published, they are
reproduced in this review in order to have this
information under one cover. The author’s experience
with colloidal gold started 23 years ago while with
colloidal silver only six years ago. Therefore the bulk of
this presentation will be on colloidal gold.
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Gold belongs to the transition group I in the periodic
table and exists in nature in two basic forms — metallic
gold and ionic gold salts. Metallic gold is available in
various particle sizes, from metallic gold clusters3 with
diameters less than 1 nm, to particle sizes ranging from
1-100 nm3-7 called colloidal gold and particles larger
than 100 nm which are chemically and physiologically
inert and will be called coarse gold particles. Colloidal
gold absorbed light of different wavelengths, from 510
nm to 560 nm depending on the particle sizes, with the
smaller particles absorbing light of shorter wavelength.
When colloidal gold particles are dispersed in an
aqueous medium, this metastable system behaves like a
hydrophobic (insoluble in water) sol (an aqueous
dispersion of solid particles) with a net negative charge
at the surface of these particles.6 Colloidal silver has a
net positive charge, although not ionic silver per se. An
electrical potential called zeta potential is created around
the colloidal gold particles by an ionic double layer of
counterions.7 Aqueous dispersion of nanocolloidal gold
possesses unique characteristics, due to the fact that a
significant percentage of gold atoms are exposed at the
surface of the particles, capable of interacting with the
aqueous medium and other molecules. Whereas, coarse
gold particles are relatively inert, reacting poorly with
other compounds, colloidal gold particles, because of the
hydrophobicity of the surface atoms on the colloidal
particles, adsorb strongly monolayers of macromolecules
which retain their structural properties, biological
activities and receptor recognition.8
The most common forms of ionic gold are oxidation
levels I (monovalent) and III (trivalent). Ionic gold salts
that are not soluble in water have been prepared in a
colloidal dispersion form, but their properties are similar
to soluble ionic gold salts. For the sake of clarity of this
presentation, colloidal gold implies metallic, not ionic
gold, unless otherwise stated. Ionic gold binds covalently to other molecules to form gold salts (Table 1).
Monovalent gold possesses a high affinity for the sulfur
moiety, and reacts with it to form aurothiolates.
Chemical complexes of monovalent gold readily disproportionate in solution with formation of metallic
monoatomic gold and trivalent gold according to the
reaction 3AU+ → 2AUo + AU+++.9 Therefore, it would
be expected that monovalent gold organocomplexes,
such as the aurothiolates, if administered orally or
parenterally, would be disproportionate in vivo with
formation of metallic monoatomic gold and trivalent
gold. In vivo clustering of metallic gold atoms would
eventually form colloidal particles of gold.
Aurothiolate organocomplexes are the only form of gold
currently used in medical practice for the treatment of
rheumatoid arthritis (RA), and they are associated with a
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Table 1

Properties of Different Forms of Gold
Forms of Gold

Electric Charge

Chemical Reactivity

Mobility in Electrical Field

Ionic gold
(monovalent, trivalent)

Positive

Covalent bond

Moves toward cathode

Colloidal metallic gold
(1-100 nm)

Negative

Hydrophobic adsorption

Moves towards anode

Coarse metallic gold

None

Minimal to none

None

high incidence of adverse reactions.10 Colloidal gold has
been used safely since antiquity, does not display any
cytotoxicity in vitro and vivo, and may offer a better
alternative than the aurothiolates in clinical medicine
since the active ingredient in aurothiolates is most likely
colloidal gold formed by in vivo disproportionation and
the side effects are mainly due to trivalent AU+++
generated from disproportionation. Common sense
would favor the active ingredient in its pure state over a
precursor that generates both the active form and another
form causing side effects.
Historical Background
Mahdihassan11 claimed that the Chinese were the first to
prepare and use red colloidal gold as the alchemical drug
of longevity, but he gave no reference. According to
Mahdihassan, the word alchemy derives from two
Chinese words: “Kim” (gold) and “Yeh” (juice).
“Kimyeh” (gold juice) entered the Arabic language as
“kimiya”, and with the definite article, “al,” the Arabic
word for the red colloidal gold was “alkimiya,” which in
the western world gave the word “alchemy”. So
alchemy means preparation and use of colloidal gold. It
was believed then that the red color of the gold
preparation was essential for its effectiveness. This was
confirmed recently and will be discussed in this
manuscript.
The procedure for the preparation of red colloidal gold
by comminution is still in use today in India, prescribed
by ayurvedic physicians for rejuvenation and
revitalization in old age under the name “Swarna
Bhasma” (red gold) and is reported to be extremely safe.
Granules of metallic gold are placed in a granite mortar,
mixed with some herbal extracts and rubbed with a
granite pestle until the mixture develops a brick red
color, a procedure requiring two months. The redorange color suggests that the particles were very small,
less than 20 nm,4 which is an excellent preparation.
However, some ayurvedic physicians wanted the color
of the colloidal gold to be blood red, so they added red
mercury sulfide (cinnabar) to the gold colloids. This
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may be the reason colloidal gold lost its healing
properties and went into disrepute in recent times.
There is at least one Biblical account going as far back
as 3,500 years ago describing an aqueous dispersion of
colloidal gold, prepared by comminution and administered to hundreds of thousands of subjects as an
anti-stupidity remedy without ill effects.12 Higby13 in his
review article on gold in medicine quoted Arnald de
Villa Nova (1235-1311) using gold to improve vision as
a cardio tonic and anti-aging medicine: “It helps vision,
and above all cleanses and clears the substance of the
heart and the fountain of life.” The availability of “Aqua
Regia” (Royal Solvent) in the 15th century13 opened the
way to prepare colloidal gold by the chemical method.
Aqua Regia is a mixture of highly concentrated
preparations of hydrochloric acid and nitric acid. The
addition of bulk metallic gold to Aqua Regia dissolves
the gold and forms a gold salt, AuCl4H, a trichloride of
gold with one molecule of HCl attached to AuCl3. The
excess nitric acid and hydrochloric acid are evaporated
under heat. The powder form of auric chloride is then
dissolved in water containing stabilizers and reduced to
colloidal gold by various reducing agents.
In the 16th century, the procedure to prepare gold
trichloride from metallic gold was well known.
Paracelsus in the early 17th century, described the preparation of a red colloidal gold by reduction of gold
trichloride with an alcoholic extract of plants14 and
reported that this liquid colloidal gold preparation was
effective in curing diseases, improving strength,
prolonging life, and rejuvenating. For melancholy,
Paracelsus prescribed liquid colloidal gold because “it
makes one’s heart happy.”13 Quoting from HB Weiser’s
book Inorganic Colloid Chemistry published in 1933:14
“Thus around 1600, Parcelsus described the preparation
of ‘Aurum Potable, Oleum Auri, Quinta Essentia Auri’
by the reduction of auric chloride with the alcoholic
extract of plants, followed by the addition of sugar or
syrup. The mixture, which was red in color, could be
(Continued on next page)
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concentrated to an oily consistency without coagulating,
probably because of the presence of protecting colloids
in the alcoholic plant extracts used in its preparation.
This aurum potable or potable gold of alchemist was
supposed to have fabulous medicinal virtues curing all
manner of diseases.” Macker, however, in his dictionary
of chemistry published in 1774, some two centuries after
Paracelsus, wrote that colloidal gold had no medicinal
value: “All these gold tinctures are nothing but gold
which is made extremely finely divided, floating in an
oily fluid.”14
The first published scientific study of colloidal gold
however was by Michael Faraday in 1857.15 In this
classic publication, Faraday described properties of
colloidal gold four years before the word “colloid” was
coined by Graham in 1861, used the word “molecule”
two years before it was modernized by Cannizarro in
1859, and described the Tyndall effect before this optical
property of colloid was reported by Tyndall.7 Prepared
by reduction of an aqueous solution of gold trichloride
with phosphorus, Faraday observed that the colloidal
gold aqueous dispersion was ruby red, but upon addition
of various salts, the color changed to blue and the
colloids precipitated. He rightly concluded that the color
of colloidal gold depended on particle sizes and that the
ruby red suspension had the smallest particle sizes. He
showed by chemical tests that the ionic form of gold
(AU III) used as starting material was no longer present
in the aqueous medium but was changed to metallic gold
(AUo) dispersed in a very finely divided form. He found
that gelatin protected the dispersed gold particles from
precipitation by salts. He postulated that this new form

of metallic gold possessed new properties due to the
interaction of the surface of these gold particles with the
surrounding aqueous medium.
Faraday made no
mention of medicinal application of his colloidal gold.
Faraday’s brilliant deductions have been confirmed
recently. Our current knowledge on colloidal gold and
other nanoparticles is an extension of Faraday’s findings
150 years ago. There is no evidence, however, that
Faraday used colloidal gold for medicinal purposes.
Preparation of Colloidal Gold
Since Faraday’s original research on the reduction of
gold trichloride by phosphorus to generate colloidal
gold, several investigators have published various methods for the preparation of colloidal gold at concentrations of 50-100 mg of gold per liter of aqueous
medium. This was achieved by reduction of the aqueous
solution of gold trichloride with reducing agents. To
name just a few reductants: formaldehyde, ethanol,
tannic acid, sodium ascorbate, and sodium citrate.16 In
the preparation of colloidal gold for use in molecular
biology, the most commonly used reductant is sodium
citrate, using the procedure described by Frens.4 This is
due to the versatility of the citrate method which allows,
by changing the citrate/gold molar ratios within certain
limits, the preparation of a wide range of colloidal gold
particle sizes, from 8 nm4 to 150 nm.5 Faraday’s
procedure using phosphorus as the reducing agent
yielded particle sizes from 2-12 nm. Of the procedures
currently available for the preparation of colloidal gold,
the reduction of gold trichloride using the citrate method
of Frens4 is most widely used and the best characterized
in terms of sizes and shapes of the colloidal particles

Table 2

Various Methods for the Preparation of Currently Available Colloidal Gold
Methods

Purity

Mining of colloidal
gold dust from
abandoned gold
mines (Reef Gold)
Comminution
(Grinding)

Particle sizes

Published Data

Very impure.
Contains aluminum, Very low. A few
silica, and many other PPM.
elements.

Unknown.

Anecdotal.

Mixed with other
ingredients. May
contain mercury
sulfide (cinnabar).

Unknown. Probably
very high.

The red color
suggests <20nm.

Anecdotal.

Very low. A few
PPM.

Unknown.

Anecdotal.

2-150 nm.

Several publications
in molecular biology.
Two publications in
human subjects by
the author.

Electrolysis with gold
Very pure.
anode
Reduction of gold
trichloride

Concentration

Contains electrolytes
Can be prepared at
and stabilizers. May
concentration up to
contain antimicrobial
5000 PPM.
preservatives.

Table 3

Relationship between Diameter and the Percentage of Gold
Atoms Exposed on the Surface of Colloidal Gold
Forms of Metallic Gold

Diameter of Particle (nm)

Gold Atoms/Particles

Percentage of Gold
Atoms Exposed at the
Surface of Particle*

Monoatomic gold

0.28

1

100

Gold nanoclusters

0.8

11

70

Gold colloids

1 – 100

20 – 109

Coarse metallic gold

> 100

> 10

9

2.0 – 60
< 2.0

*Based on the assumption that the gold colloids and the gold atoms are spherical.

(Table 2). Gold preparation by the ayurvedic procedure
using comminution may contain mercury. The electrolytic method generates gold colloids in the low
nanometer range but in low concentrations. Therefore,
large volumes of colloidal gold suspension must be
consumed for physiological effects. Metallic gold is
found in nature in various particle sizes from large
boulders of several kilograms to fine dust of colloidal
gold as thin veins of reef gold in quartz rocks. Reef gold
used in powder forms contains several other elements.
Some of them, such as lead, may be toxic.
There are opposing forces acting on the colloidal gold
suspensions, some of which favor stability and others
aggregation of the colloid particles to form larger
colloids and eventually precipitation of these large particles. I will first discuss the factors predisposing to the
aggregation of gold colloids.
When dispersed in an aqueous medium, gold colloids
form a negatively charged hydrophobic sol. This
hydrophobicity gives these gold particles a tendency to
aggregate together to form larger particles. Since gold
has a density of 19.3, the effect of gravity on the mass of
these particles, combined with hydrophobicity causes
these aggregated particles to precipitate rapidly.
Brownian motion is temperature-dependant and affects
the kinetic energy of the colloid particles. Therefore, the
higher the ambient temperature, the more unstable the
colloidal gold dispersion becomes. Colloidal gold particles absorb light with a maximum absorption between
510 and 560 nm depending on particle sizes.5 Some of
the absorbed energy dissipates as heat, which increases
Brownian motion. So light has the same destabilization
effect as heat on the gold colloidal particles. Electrolytes tend to compress the protective ionic double layer
surrounding the gold particles, decreasing their stability.
On the other hand, these are factors that favor stability.
The electrical charges on the surface of the gold colloids
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favor aggregative stability due to ionic double layers of
counterions surrounding the surface of these negatively
charged particles, preventing proximity of these particles
and minimizing aggregation.
Since the electrical
potential of the ionic double layer, which depends on
surface atoms of gold, favors stability, the greater the
percentage of gold atoms exposed at the surface of the
particles, the greater the aggregative stability of the
colloidal gold aqueous dispersion. The smaller the
particle sizes, the greater the percentage of gold atoms
exposed at the surface of the particles (Table 3).
Therefore, the smaller particles form a more stable gold
sol because they would possess the smallest mass and,
the highest electrical potential of the ionic double layer.
In theory, monoatomic metallic gold would possess the
maximum stability. The smallest colloidal gold available for studies in molecular biology contains 11 atoms
of gold and has a diameter of 0.8 nm.3 The adsorption of
hydrophylic colloids like gelatin or surfactants on the
gold colloids confers protection against the aggregative
effects of electrolytes.17,18
Current Uses of Gold in Biology and Medicine
At the beginning of this century, colloidal gold was used
in diagnostic tests for liver functions and for
cerebrospinal fluid analysis,19 and more recently as a
home test kit for pregnancy. The last 30 years however
have witnessed an extensive use of colloidal gold in
molecular biology, due to the fact that colloidal gold
particles have strong reflectivity in light and electron
microscopy, and adsorb strongly to macromolecules
without affecting their biological activity. First used in
1962 as a tracer in transmission electron microscopy
(TEM), colloidal gold was later applied in 1975 to
scanning electron microscopy (SEM). Particles of
colloidal gold with diameter of 20 nm or less are used in
TEM because of its high resolution whereas larger gold
(Continued on next page)
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particles were used in SEM.6 For a recent review on this
subject, consult the 3-volume set published in 1989 by
Academic Press and edited by MA Hayat — Colloidal
Gold: Principles, Methods, and Applications.

bound to a sulfur moiety, have been used in the
treatment of RA since their introduction by Forestier in
1929.34 In a follow-up publication, describing his
experience on the use of gold compounds in 550 cases of
RA for over six years,35 Forestier reported that the only
forms of gold effective in the management of RA were
organic compounds containing monovalent cathonic
gold covalently bound to a sulfur moiety (aurothiolates),
and given by weekly intramuscular injection to achieve a
total cumulative dose of 2.5-3.0 g. He stated that
colloidal gold was ineffective. He did not mention the
dosage, the form of colloidal gold, whether metallic or
cathionic, nor the method of administration.

Metallic gold particles with diameters less than 100 nm
can be incorporated inside cells by a mechanism known
as microendocytosis.20 Gold particles first adhere to the
cell membrane which then invaginates to form
cytoplasmic vesicles containing the gold particles which
are transported into intracellular granules. Colloidal
gold particles are usually concentrated in lysosomes. At
body temperature, over 90% of the colloidal gold
particles were incorporated inside the cells within one
hour of incubation.21 Culture of various cell types with
colloidal gold showed no evidence of cytotoxicity.22-27
No in vivo cytotoxicity was reported with the use of
colloidal gold administrated intravenously to ponies and
pigs at doses of 400 mg of gold.24

With the aurothiolates, Forestier observed a 70-80%
success rate with improvement of pain, swelling,
mobility, and general condition of patients. He reported
several side effects of his treatment: fever, pruritus, skin
rash, ulcers in the mucus membrane of the mouth,
conjunctivitis, keratitis, diarrhea, bronchitis, and reactivation of latent diseases such as herpes zoster and skin
boils. Laboratory tests in his patients reveal significant
hematologic abnormalities in some patients, including
agranulocytosis, thrombocytopenia with purpura
resulting in one death. Albuminuria and abnormal liver
function tests were reported in some patients.
Considered as a whole, he concluded that these side
effects should not be taken too seriously. Several reports
have been published confirming the efficiency of the
parental forms of aurothiolates in RA, but also
expounding further on some of the side effects observed
by Forestier: pulmonary damage,36-40 myelotoxicity,
leucopenia, thrombocytopenia, and anemia.41-46 In an

Ionic forms of gold, on the other hand, display
cytotoxicity in various cell types. Monovalent and
trivalent gold oxydize glutathione in intact red blood
cells, whereas colloidal gold particles were without
effect.28 Monovalent aurothiolates currently used in
medical practice inhibit adenylcyclase activity in
lymphocytes;29 increase oxygen free radical production
in T-cells which results in cellular death following
depletion of glutathione;30 induce the formation of stress
proteins in mouse macrophages31 in response to
oxidative stress caused by production of oxygen free
radicals;30 inhibit DNA synthesis in lymphocytes;32 and
suppress immunoglobulin synthesis.33
Aurothiolates, which are ionic forms of gold covalently
Table 4

Incidence of Adverse Reactions from Oral and Parenteral Aurothiolates Administered to
Patients with Rheumatoid Arthritis at an Average Daily Dosage of 3 mg of Gold
(Based on 18 Comparative Clinical Trials)*
Side Effect

Ridaura (445 patients)

Injectable Gold (445 patients)

Proteinuria

0.9%

5.4%

Rash

26%

39%

Diarrhea

42.5%

13%

Stomatitis

13%

18%

Anemia

3.1%

2.7%

Leucopenia

1.3%

2.2%

Thrombocytopenia

0.9%

2.2%

Elevated Liver Function Tests

1.9%

1.7%

Pulmonary

0.2%

0.2%

* From Physicians’ Reference Desk 49th edition, Medical Economics, Montvale, New Jersey, 1995.

attempt to minimize these side effects, an oral
preparation was introduced in 1976.47 However, this
preparation caused diarrhea/loose stools in 50% of the
patients, was less effective than the parenteral forms of
aurothiolates and produced the same side effects as the
injectable forms of gold salts although to a lesser extent
(Table 4).
Since all monovalent organogold complexes currently
approved for use in medical practice display significant
side effects, and colloidal gold is relatively safe without
any in vitro or in vivo toxicity, it is amazing that only
one clinical trial has been published by the author on the
use of colloidal gold in RA. There is no published data
on the use of colloidal gold in medical practice for any
medical condition. It is very likely that some of the
therapeutic effects of the aurothiolates in RA are due to
the colloidal metallic gold generated from disproportionation, and the side effects are caused by the
trivalent cathionic gold formed from this disproportionation and the aurothiolates themselves (Figure 1).
It may not be a coincidence that the oral phosphine gold
preparation which is more resistant to disproportionation
than the injectable aurothiolates,9,48 is less effective but
also has lower incidence of side effects than the
injectable preparations. This is exactly what would be
expected from Figure 1. A greater degree of disproportionation would result in greater in vivo levels of
therapeutic colloidal gold, but also a greater levels of
side effects causing cathionic trivalent gold. The most
prevalent side effects of aurotherapy are skin rash and
diarrhea. Trivalent cathionic gold salts cause contact
dermatitis and skin rash.49 The diarrheogenic action of
aurothiolates can be explained by their ability to
stimulate intestinal secretion in vitro, an effect shared by
cathionic trivalent gold.50
In studies performed in vitro and in vivo, metallic
colloidal gold particles are ultimately sequestered within
lysosomes of phagocytes, visible under electron
microscopy (EM). Ionic gold salts are not visible under
EM.
After administration of aurothiolates to RA
patients, gold particles visible under EM selectively
accumulate in the lysosomes of synovial cells and
macrophages.51 It is believed that stabilization of lysosomes by these gold particles plays a role in their
therapeutic actions.52
Since disproportionation of
aurothiolates generate monoatomic metallic gold with a
diameter of 0.28 nm, a size below the resolution of EM,
the only way the gold particles in the lysosomes could be
visible under EM is by clustering of metallic
monoatomic gold to form colloidal gold particles visible
under EM. Therefore, the argument that colloidal gold
formed by disproportionate is the active and beneficial
ingredient from aurotherapy with aurothiolates seems

Figure 1

Postulated Mechanism of
Action of Aurothiolates
AUROTHIOLATES

In vivo disproportionation

Metallic
monoatomic
gold

Clustering of
monoatomic
gold

Trivalent
cathionic
gold

Covalent
bond with
macromolecules
affecting their
biological
properties

Colloidal
gold

Sequestration
within
lysosomes

Therapeutic
effects

Inhibition of
enzymes,
DNA synthesis,
adenyl cyclase,
stimulation of free
radical production

Adverse
effects

very plausible. The gold visualized by EM is metallic
gold.
Recent Clinical Studies with Colloidal
Metallic Gold by the Author
In 1985, I initiated the gold project after I became
interested in the confirmation of previous claims that
colloidal gold improves vision, memory, mood,
cognitive functions, cardiac functions, and longevity.
Aurothiolates, which are extremely toxic, were the only
form of gold used in medical practice then for
rheumatoid arthritis. To my surprise, there was no
(Continued on next page)
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Figure 2

Frequency

Histogram of Colloidal Gold
Particle Sizes in Aqueous
Suspension Prepared by Author

Particle Diameters in Nanometers

published data on the use of colloidal gold in patients
with rheumatoid arthritis, and for that matter in any other
medical condition.
My first project was to study the effect of colloidal
metallic gold on patients with severe rheumatoid arthritis
not responding to other treatment modalities. This study
was performed in collaboration with rheumatologist,
Peter Himmel, MD, in 1995, supported by a grant from
Optimox Corporation. The results of this study were
published in 1997.53 To this author’s knowledge, this
was the first published clinical study of colloidal gold.
For the convenience of the reader, these data will be
reproduced in this manuscript.
Preparation of Colloidal Gold: Aqueous dispersion of
colloidal gold (Aurasol®) was prepared by the author at a
concentration of 1,000 mg/L (1,000ppm) using the
citrate method of Frens,4 with several proprietary
modifications. Maltodextrins (Food Grade) were used at
the concentration of 2.5% to prevent autoaggregation of
the small colloid particles. It required 10 years of on and
off research to optimize the stability of the colloids in
concentrated preparations as high as 5,000mg/L
(5,000ppm) and to maintain particle sizes of the gold
colloids with ruby red color below 20 nm consistently.
Many batches with blue and violet colors were discarded
in the process. Gold colloids of the blue color could not
pass through a 100-nm filter and precipitated out of the
solution within days of preparation. But gold colloids of
the violet color were more stable and could pass through
a 100-nm filter, but not a 20-nm filter. They were used
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in the study of the normal subjects to be described later.
However, they were devoid of noticeable effect in the
subjects tested.
Using the optimized procedure, the sizes of the colloid
particles of ruby red color were less than 20 nm in
several batches, confirmed by quantitative recovery after
passing through a 20-nm filter (Whatman Anotop 10.
pore size 0.02 nm PN# 68091102). Based on particle
sizing by TEM (Courtesy of R.H. Albrecht, Department
of Animal Health and Biomedical Science, University of
Wisconsin, Madison, WI), 99% of the particles were less
than 10 nm (Figure 2).
Gold trichloride absorbs light with a maximum
absorption of 290 nm, whereas colloidal gold has a
maximum absorption of 510-560 nm depending on the
size of the particles. In order to confirm that all the gold
trichloride was reduced to metallic colloid gold, UV-VIS
spectrum of the gold suspension was performed before
and after ultracentrifugation. No peak at 290 nm was
observed following ultracentrifugation which causes
sedimentation of colloids, leaving only the ionic gold in
solution. The absence of a peak at 290 nm post
centrifugation suggested that there was no ionic gold in
the supernatant and therefore, in the colloidal gold
suspension. This was satisfactory evidence that all the
gold trichloride was reduced to colloidal metallic gold.
Accelerated shelf-life studies confirmed the stability of
the aqueous dispersion for at least two years at ambient
temperature. The following metals were measured in the
aqueous colloidal gold dispersions and were
undetectable at 0.5 ppm (<0.5 mg/L): antimony, arsenic,
barium, beryllium, cadmium, chromium, cobalt, copper,
lead, mercury, molybdenum, nickel, selenium, silver,
thallium, vanadium, and zinc. The lead levels were
measured again in a more sensitive assay and were
undetectable at 50 ppb (<0.05 mg/L). Sterilization was
achieved by microfiltration through 100-nm pore size
and sodium benzoate was used as an antimicrobial
preservative. Particle sizing with the 20-nm microcartridges was performed following sterilization through
large volume 100-nm cartridges.
The aqueous
suspension of colloidal gold prepared in this fashion was
stable for up to 13 years (as of this writing) at room
temperature when kept in sealed dark brown plastic
containers.
Clinical Studies
Effects of Colloidal Gold on Patients with Rheumatoid
Arthritis: The particle sizes of the batches of colloidal
gold used in the following studies were all below 10 nm,
unless otherwise stated. The author postulated that the
active ingredient in aurothiolates therapy for RA is
colloidal metallic gold generated by in vivo disproportionation with subsequent clustering of monoatomic
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metallic gold, and the side effects were due to the
aurothiolates themselves and the trivalent gold (AU III)
generated from disproportionation (Figure 1). If this
postulate is valid, one would expect colloidal gold to
have therapeutic effects in RA and be devoid of side
effects. In order to minimize the placebo effect, the 10
worst cases (9 of 10 seropositive) with long standing (740 years duration) erosive RA with minimal to no
response to previous treatment, were selected from Dr.
Himmel’s practice. The clinical data on these patients
are displayed in Table 5.

swelling of joints for 86 joints based on the quantitation
of Lansbury55 and the classification described in the
Class I —
Dictionary of Rheumatic Diseases:56
complete functional capacity with ability to carry on all
usual duties without handicaps; Class II — functional
capacity adequate to conduct normal activities despite
handicap or discomfort or limited mobility of one or
more joints; Class III — functional capacity adequate to
perform only a few or none of the duties of usual
occupation or self-care; and Class IV — largely or
wholly incapacitated with patient bedridden or confined
to a wheelchair, permitting little or no self-care.

Nine of the 10 patients had previously received
aurothiolates therapy without effect and five of the nine
experienced side effects of skin rash, stomatitis, and
proteinuria. Six of the 10 patients were totally work
disabled. After informed consent was obtained, the
patients underwent complete clinical and laboratory
evaluations and weekly afterwards for four weeks and
monthly for an additional 13 months (52 weeks) of oral
colloidal gold administration.
Clinical evaluation
included performance parameters assessed by the
method of Pincus, et al,54 severity of tenderness and

Laboratory evaluation involved the following blood and
urine tests: hemoglobin, hematocrit, white blood cells
and subsets, platelets, liver, renal functions and
urinalysis. Specialized immune function tests were
performed by a commercial laboratory (Immunoscience
Laboratory, Beverly Hills, USA): the cytokines tumor
necrosis factor α (TNF-α) and interlukins-6 (IL-6);
natural killer (NK) cells lytic activity; the immune
complexes IgG, IgM, and IgA; rheumatoid factor (RF)
(Continued on next page)

Table 5

Clinical Data on the RA Patients
Patient

Sex/
Race

Age
(Years)

Height
(Inches)

Weight
(Pounds)

ARA
Functional
Class

1

M/W

52

61

195

III

Disabled

Minimal to
none

Myochrysine,
Proteinuria

2

M/W

58

67

126

III

Disabled

Minimal to
none

Myochrysine,
Proteinuria

3

F/W

58

66

160

III

Homemaker

Minimal to
none

Myochrysine,
Proteinuria

4

F/W

54

65

168

III

Works full
time

Minimal to
none

Myochrysine,
Proteinuria

5

F/W

31

63

128

II

Homemaker

Minimal to
none

Myochrysine,
Proteinuria

6

F/W

37

67

145

IV

Disabled

Minimal to
none

Myochrysine,
Proteinuria

7

F/W

43

63

108

II

Works full
time

Minimal to
none

Myochrysine,
Proteinuria

8

F/W

58

64

138

III

Disabled

Minimal to
none

Myochrysine,
Proteinuria

9

M/W

59

74

204

III

Disabled

Minimal to
none

Myochrysine,
Proteinuria

10

M/W

52

72

280

III

Disabled

Minimal to
none

Myochrysine,
Proteinuria

Work
Status

Response to
Previous RX

Previous
Aurothiolate RX

Table 6

Effects of a Colloidal Gold Preparation (Aurasol®) at 30 mg/day on
Some Clinical Parameters of Disease Activity, Fatigue and Satisfaction with
Ability to do Work in 10 RA Patients
Clinical Parameters

Pre-RX

1 Week

4 Weeks

12 Weeks 16 Weeks 24 Weeks 52 Weeks

Tenderness
Mean
SE
p-value

54.8
16.2
—

19.2
6.3
<0.01

8.4
4.5
<0.01

9.5
2.6
<0.01

9.5
2.6
<0.01

5.4
2.0
<0.01

5.9
2.5
<0.01

Swelling
Mean
SE
p-value

42.3
10.3
—

15.9
5.9
<0.01

13.2
5.8
<0.01

8.8
3.7
<0.01

4.5
1.3
<0.01

3.3
1.2
<0.01

3.6
2.2
<0.01

Stiffness a.m. (hours)
Mean
SE
p-value

2.8
0.67
—

2.3
0.66
NS

1.8
0.71
NS

2.0
0.78
NS

0.54
0.28
<0.01

0.51
0.31
<0.01

0.67
0.36
<0.01

Fatigue
Mean
SE
p-value

5.3
1.0
—

4.8
0.95
NS

3.1
0.28
<0.01

3.1
0.28
<0.01

2.9
0.82
<0.01

4.1
0.75
NS

2.6
0.88
<0.01

Satisfaction with ability to do work
Mean
SE
p-value

3.1
0.32
—

2.5
0.25
<0.01

2.5
0.29
<0.01

2.0
0.21
<0.01

1.6
0.28
<0.01

2.3
0.12
<0.01

2.3
0.32
<0.01

NS = Not Significant

by Elisa; and erythrocyte sedimentation rate (ESR).
Since the preliminary data by the author suggested that
amounts of up to 15 mg/day of colloidal gold were
without clinical effect in RA, patients 1-5 received 30
mg/day for the first week and 60 mg/day for the second
week, whereas patients 6-10 received 60 mg/day for the
first week and 30 mg/day for the second week. Except
for one patient, no significant difference was found
between these two amounts on the clinical parameters
evaluated. The patients were therefore continued on the
trial at 30 mg/day for a duration of 52 weeks.
The mean body weight after 52 weeks on colloidal gold
was not significantly different from the pre-treatment
value. The effects of the colloidal gold (Aurasol®) on
tenderness and swelling of joints were rapid and
dramatic, with a significant decrease in both parameters
after the first week, which persisted during the study
period (Table 6). The mean score for tenderness and
swelling were respectively, for pre- and post-1 week
58.8 and 18.2 (p<0.01) and 42.5 and 15.9 (p<0.01). By
24 weeks of gold administration, the mean scores were
ten times lower than the pre-treatment levels being
respectively 5.4 and 3.3 for tenderness and swelling, and
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remained lower throughout the study. The duration of
a.m. joint stiffness (in hours) showed a decreasing trend
that reached statistical significance at 16 weeks with preand post-16 week mean score of 2.8 and 0.54,
respectively (p<0.01). Self-assessed degree of fatigue
showed a decreasing trend which became significant at
four weeks and remained significantly lower with preand post-52 week scores of 5.3±1 (mean ± SE) and
2.6±0.88, respectively.
Satisfaction with ability to do activities, physician’s
estimate of disease activity, ARA class, and functional
assessment of normal activities, all improved
significantly after 16 weeks of gold administration
(Table 7). However, there was no change in vigorous
activities and psychosocial status. Overall, when evaluated individually, nine of the 10 patients improved
markedly by 24 weeks of intervention, and three patients
(5, 6, and 7) were in clinical remission with improved
work status. The most impressive results were obtained
in patient 6 who changed from totally disabled to fulltime work, and ARA Class IV to Class I.
The results of the immune function tests are displayed in
Table 8. The immune complexes IgG and IgM were
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significantly suppressed by 16 weeks of intervention and
remained low during the study period with pre- and post52 week values (mean ± SE) for IgG and IgM,
respectively, of: 34.6±7.3 and 19.9±3.4 (p<0.01);
24.0±4.9 and 19.4±2.9 (p<0.05). IgA levels were low
and did not suppress further. Both cytokines TNF-x and
IL-6 were suppressed significantly by 16 weeks, with
values pre- and post-16 weeks of 207±32.7 and 74±24
(p<0.05) TNF-x , and 241±66 and 104±24.5 (p<0.05) for
IL-6. RF levels were elevated prior to gold ingestion
and suppressed significantly at 52 weeks with levels of
143±23.7 and 117.9±18.9 (p<0.05). ESR remained
elevated throughout the study period, without significant
change. NK lytic activity increased significantly after 16
weeks of gold administration with pre- and post-gold
mean values of 32.2±2.6 and 50.3±3.6 (p<0.01).
There was a complete absence of clinical and laboratory
evidence of toxicity in the patients. Clinically, there
were no reports of skin rashes, stomatitis, gastrointestinal disturbances, vasomotor reactions, mylagias,
arthralgias, puritus, headaches, or metallic taste.
There was no evidence of hematologic, renal, or hepatic
cytotoxicity. In fact, there were improvements of some
hematologic parameters (Table 9). In six patients, with
an elevated platelet count over 400 before intervention,

the platelets decreased to normal in all patients at 52
weeks of gold administration. The mean values were:
374±26 (mean ± SE) before and 289±36 after 52 weeks
of gold ingestion (p<0.01). In four patients with hemoglobin levels below 12 before gold administration, these
levels increased above 12 in all patients at 52 weeks.
The mean WBC levels were significantly lower at 52
weeks with pre- and post-gold levels of 9.8±0.71 and
7.8±0.71 (p<0.05). The significant drop in the mean
WBC values was due mainly to patients 2, 3, 5, and 6
with pre-gold values above 10 and post-gold levels
below 10. The post-gold WBC levels were within the
normal range in all the patients. Colloidal gold had a
normalizing effect on these hematologic parameters.
Effect of Colloidal Gold on Mental, Physical, and
Performance Parameters in Normal Adults: Following
a pilot study in six subjects, the liquid colloidal gold
suspersions were tested in 21 adult subjects of both
sexes after informed consent was obtained. Observed
changes from the baseline reported by the subjects were
classified into three groups of parameters: Group I =
Mental; Group II = Physical; Group III = Performance
(Table 10). A scoring system allowed a maximum score
of 12 for Groups I and II and 8 for Group III with a total
(Continued on next page)

Table 7

Effects of Aurasol® at 30 mg/day on Physician’s Estimate of Disease Activity,
ARA Class and Performance Parameters in 10 RA Patients
Clinical Parameters

Pre-RX

16 Weeks

24 Weeks

52 Weeks

Physician’s estimate disease activity
Mean
SE
p-value

3.1
0.22
—

1.5
0.26
<0.01

1.5
0.38
<0.01

1.4
0.21
<0.01

ARA Class
Mean
SE
p-value

2.9
0.17
—

2.3
0.25
<0.05

2.1
0.27
<0.05

1.7
0.20
<0.05

Normal activity
Mean
SE
p-value

14.7
0.92
—

11.1
0.91
<0.05

12.1
0.88
<0.05

12.0
1.2
<0.05

Vigorous activity
Mean
SE
p-value

15.1
0.86
—

14.2
0.8
NS

14.8
1
NS

14.1
1.1
NS

Psychosocial status
Mean
SE
p-value

6.7
1.1
—

6.5
0.7
NS

6.3
0.7
NS

6.8
0.7
NS

NS = Not Significant

Table 8

Effects of a Colloidal Gold Preparation (Aurasol®) at 30 mg/day on
Some Laboratory Parameters of Immune Functions in 10 RA Patients
Clinical Parameters

Pre-RX

16 Weeks

24 Weeks

52 Weeks

IgG
Mean
SE
p-value

34.6
7.3
—

21.4
4.4
<0.01

18.8
3.0
<0.01

19.9
3.4
<0.01

IgM
Mean
SE
p-value

24.0
4.9
—

15.6
3.1
<0.01

16.0
3.5
<0.01

19.4
0.91
<0.05

IgA
Mean
SE
p-value

5.9
0.81
—

4.5
0.79
NS

5.6
1
NS

4.7
0.91
NS

Cytokines TNF-x
Mean
SE
p-value

207
33
—

105
30
<0.05

74
25
<0.05

IL-6
Mean
SE
p-value

241
66
—

107
20
<0.05

104
25
<0.05

NK (lytic activity)
Mean
SE
p-value

33.2
2.6
—

50.3
3.6
<0.01

RF (Elisa)
Mean
SE
p-value

143.6
23.7
—

ESR (mm h-1)
Mean
SE
p-value

42.1
10.3
—

32.9
9.99
NS

145.9
22.1
NS

117.9
18.9
<0.05

35.2
7.9
NS

36.5
8.4
NS

NS = Not Significant

score of 32. Daily amounts of 3-30 mg of colloidal gold
were tested in six subjects who progressively increased
the intake of gold weekly from 3 mg/day to 30 mg/day,
using a graduated one-ounce plastic cup. The subjects
were asked to assess the effects of the colloidal gold on
the parameters displayed in Table 10 and to report any
side effects. No diarrhea or the other side effects associated with the aurothiolates (Table 4) were observed in
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this pilot study with up to 30 mg/day. CBC, urinalysis,
liver panel, BUN, and serum creatinine were all within
normal limits in all six subjects. According to the six
subjects tested, a daily amount of 15 mg gave the best
response without further improvement when higher
quantities of gold were ingested. Therefore, the amount
tested in the 21 subjects was 15 mg/day.
After up to nine months at 15 mg gold/day, none of the
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subjects reported a worsening of any of the parameters
tested. Fifteen subjects consumed it daily on a regular
basis for a period of 3-9 months, and six subjects
ingested the colloidal gold intermittently for 3-7 months.
The regular users scored significantly higher than the
intermittent users (Table 11) in the mental, physical, and
performance parameters; and the mean of the total scores
for the regular users was twice as high as that of the
intermittent users. No adverse reaction was reported by
the subjects up to nine months on colloidal gold at 15
mg/day. Some subjects were given colloidal gold with a
violet color alternating with gold suspension with ruby
red color. The violet color suspension passed through
the 100-nm filter but not the 20-nm filter. The subjects
tested with the oral preparations of ruby red color
responded consistently with the beneficial effects in
mental and physical parameters. However, the subjects
noticed a significant difference when switched from the
red preparation to the violet colloid gold which they
considered to be devoid of beneficial effects.

reported improved coordination with better
performance noted by themselves and by other
players familiar with the subjects.

Six subjects experienced improved eyesight with
greater ability to see details at a distance and less
need to use eyeglasses for reading.



Three subjects who played tennis and golf

Two subjects with constipation experienced
regular bowel movements while on the colloidal
gold, but constipation recurred after stopping the
gold colloids.



Six subjects with morning stiffness experienced
increased flexibility upon awakening.



Two subjects quit their jobs to start their own
company.
They attributed this change to
colloidal gold which increased their selfconfidence, organizational skills, and creativity.



A rejuvenating effect was observed after six and
eight months respectively by two female users in
their 50s, and they were asked by friends if they
had a facelift.
Three female subjects reported a normalizing
effect of colloidal gold on their body weight
(Table 12).



The following are unsolicited responses conveyed by the
regular users of the ruby red preparations:





Effect of Colloidal Gold on the IQ Test: In the previous
study, a significant subjective improvement of mental
performance was reported in 21 adult subjects after
ingestion of a preparation of colloidal metallic gold for
(Continued on next page)

Table 9

Effects of a Colloidal Gold Preparation (Aurasol®) at 30 mg/day for 52 Weeks
on Hemoglobin, Hematocrit, White Blood Cells and Platelets in 10 RA Patients
White Blood Cells ( X 1000)
Patients

Hemoglobin (g %)

Hematocrit (%)

Platelets ( X 1000)

Pre-Rx

52 weeks

Pre-Rx

52 weeks

Pre-Rx

52 weeks

Pre-Rx

52 weeks

1

6.8

6.4

14.3

14.0

42.3

42.0

276

305

2

11.2

9.0

14.2

14.1

41.9

42

294

390

3

10.5

7.6

13.3

13.1

41.1

40

447

275

4

7.0

5.2

11.9

13.4

35.9

40

419

332

5

10.6

7.4

13.1

12.9

39.1

38

248

211

6

15.4

8.0

10.4

13.5

32.3

41

453

359

7

11.5

12.4

11.7

13.8

36.7

43

423

359

8

10.8

10.8

14.1

13.8

42.8

41

317

226

9

6.7

5.0

11.8

12.1

35.5

36

418

381

10

7

6.6

12.5

12.3

38.3

38

446

348

9.8
0.85
—

7.8
0.71
<0.05

12.7
0.44
—

13.3
0.21
NS

38.6
1.0
—

40.1
0.66
NS

374
26
—

289
36
<0.01

_
X
SE
p-value

NS = Not Significant

Table 10

Parameters Evaluated Following Oral Administration of
Colloidal Gold (15 mg/day) in 21 Normal Subjects
Effects Observed
Score

0

-1

+1

+2

Mental alertness

Same [ ]

Worse [ ]

Better [ ]

Much Better [ ]

Motivation

Same [ ]

Worse [ ]

Better [ ]

Much Better [ ]

Mental outlook

Same [ ]

Worse [ ]

Better [ ]

Much Better [ ]

Memory

Same [ ]

Worse [ ]

Better [ ]

Much Better [ ]

Creativity

Same [ ]

Worse [ ]

Better [ ]

Much Better [ ]

Organization

Same [ ]

Worse [ ]

Better [ ]

Much Better [ ]

Energy level

Same [ ]

Worse [ ]

Better [ ]

Much Better [ ]

Coordination

Same [ ]

Worse [ ]

Better [ ]

Much Better [ ]

Quality of sleep

Same [ ]

Worse [ ]

Better [ ]

Much Better [ ]

Resistance to cold/flu

Same [ ]

Worse [ ]

Better [ ]

Much Better [ ]

Skin texture

Same [ ]

Worse [ ]

Better [ ]

Much Better [ ]

General appearance

Same [ ]

Worse [ ]

Better [ ]

Much Better [ ]

Overall attitude

Same [ ]

Worse [ ]

Better [ ]

Much Better [ ]

Relationship with others

Same [ ]

Worse [ ]

Better [ ]

Much Better [ ]

Overall wellbeing

Same [ ]

Worse [ ]

Better [ ]

Much Better [ ]

Job performance

Same [ ]

Worse [ ]

Better [ ]

Much Better [ ]

Group I

Group II

Group III

3-9 months at a daily dosage of 15 mg of gold. In order
to use an objective and more standardized approach in
evaluating the effect of colloidal gold on mental
performance, the WAIS-R battery of tests57-59 was
administered to five subjects (four females, one male)
age 15-45 years, before treatment, after one month on
colloidal gold at 30 mg/day, and 1-3 months after
stopping the gold. The subjects were supplied with
colloidal gold in 16-ounce dark brown plastic bottles and
told to ingest two tablespoons of the liquid daily for one
month. These data are displayed in Table 13. Subjects
#3 and #5 were tested one month after stopping the gold;
subject #4 was tested two months after; and subject #1
and #2, three months after the end of the study. The
results, published in 1998, suggest that colloidal gold at
30 mg/day improved significantly the IQ scores after
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only one month of administration.57
The verbal tests are non-learning and therefore not
influenced significantly by repetition. 60
The
performance tests can be learned with repetition, and this
should be taken into consideration when evaluating the
results displayed in Table 13. The mean scores ±
standard error (SE) were respectively for pre- and postgold administration: verbal 61.4±2.4 and 75.4±4.5
(p<0.005); performance 51.4±0.83 and 61.6±1.9
(p<0.01); total scores (IQ) 112.8±2.3 and 137±3.8
(p<0.005). Since both the verbal (non-learning) and
performance (learning) scores contributed equally to the
increased values observed in the total IQ scores
following colloidal gold, the positive effect of colloidal
gold cannot be attributed solely to learning the correct
responses on the second test due to repetition.
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Table 11

Effect of Colloidal Gold at a Daily Amount of 15mg on
Mental, Physical, and Performance Parameters in 21 Normal Adults
Scores

Subjects

Sex

Age
(years)
X±S.E
(Range)

Intermittent
users (6)

4 Males
2 Females

52.8±4.4
(34-77)

Regular
users (15)

6 Males
49.41±3.72
9 Females
(32-77)
NS

P value

Height
(inches)
X±S.E
(Range)

Weight
Before AU
X±S.E
(Range)

Weight
After AU
X±S.E
(Range)

Duration
(months)
X±S.E
(Range)

Mental

Physical

Performance

Total

X±S.E
(Range)

X±S.E
(Range)

X±S.E
(Range)

X±S.E
(Range)

66.8±1.7
(63-71”)

145.2±8.5
(125-180)

145.1±8.5
(125-180)

4.7±0.60
(3-7)

6.3±0.85 4.5±1.26
(3-9)
(1-10)

4.0±0.41
(2-5)

13.2±2.0
(8-21)

65±1.0
(60-74)

146±7.2
(110-178)

133±10.6
(108-170)

5.9±0.54
(3-9)

9.7±0.75 9.3±0.54
(8-12)
(5-12)

6.3±0.36
(4-8)

26.5±1.2
(20-31)

NS

NS

NS

NS

< 0.05

< 0.01

It is of interest to note that in two subjects (#1 and #2)
who repeated the battery three months after
discontinuing the colloidal gold treatment, the total IQ
scores were close to baseline pre-treatment levels,
whereas in two subjects who performed the test one
month after stopping the gold (#3 and #5) and in one
subject (#4) who did so after two months off colloidal
gold, the total IQ scores were still elevated above
baseline, suggesting that the effect of the gold on mental
performance has a carry-over of 1-2 months after
stopping the use of this preparation.
It is generally accepted that intelligence or cognitive
functioning is the sum of many mental capacities. For
this reason, tests that were developed to measure intelligence quotient (IQ) comprised a series of subtests
evaluating the several dimensions of intelligence. Of the
several IQ tests available, educators have found that the
Full Scale IQ score of the Wechsler intelligence scales
(WIS) battery, which is calculated from the sum of the
individual scores of 11 tests, (six verbal and five

< 0.01

< 0.01

performance tests) is an excellent predictor of academic
achievement.58 The revised version of this IQ test
(WIAS-R) has been used extensively to assess the effect
of deficiencies and supplementation of specific nutrients
and the effects of sex, race, age, and education on mental
performance.57
According to Lezak,59 the average scores on a WIS
battery provide just about as much information as do
average scores on a school report card. We have
observed a significant increase (20%) of the mean IQ
score in five subjects aged 15-45 years after only one
month on oral colloidal metallic gold at 30 mg/day. This
effect persisted for up to two months following discontinuation of the gold preparation. To our knowledge,
this is the first published study evaluating the effect of
colloidal metallic gold on mental performance. Possible
mechanisms of action of the colloidal gold preparation
are only speculative at this time. However, the potential
applications of a non-toxic colloidal metal with marked
and rapid positive effect on mental performance are of
(Continued on next page)

Table 12

Data on 3 Regular users With Significant Change of Weight
Score
Sex

Age
(years)

1

F

61

62

100

2

F

56

65

3

F

51

61

Subjects

Height.
Weight
Weight
(inches) Before AU After AU

Duration
(months)

Mental

Physical

Performance

Total

108

3

11

9

6

26

158

140

6

12

12

7

31

155

135

7

8

8

7

23

six patients receiving placebo, using a longitudinal noncrossover double-blind study. This study was funded
through a grant from Optimox Corporation. Because the
liquid form of colloidal gold stains clothing and would
be more difficult to handle by the elderly than a tablet
form, the colloidal gold suspension was dried to less
than 3% moisture and compounded into tablets of 10 mg
gold, using a silica based excipient (Micosolle®) as binder. TEM scanning of the gold powder following
resuspension in water reveals that the particle sizes were
not adversely affected by the drying process and remained below 10 nm (Figure 3).

Figure 3

Number of Particles

Effects of Spray Drying Colloidal
Gold Aqueous Suspension on the
Histogram of Particle Sizes

Grape juice extract was used in the placebo tablets to
match the texture and color of the colloidal gold tablets.
The following parameters were assessed at baseline, and
after four weeks, and eight weeks on a daily intake of 20
mg of colloidal gold (2 tablets of 10 mg), or placebo:
overall well-being, short term memory, pain, fatigue,
brain fog, cognitive and physical impacts, the Romberg
test, and tandem walking. Measures of overall wellbeing, pain, and fatigue were assessed by the method of
Pincus, et al,54 measures of brain fog was abstracted
from the scale of Zung;60 measures of physical and
cognitive performances were taken from Multidimensional Assessments of Fatigue Scale and
developed by Belza.61 The neurological tests, tandem
walking, and the Romberg test were used as described
by DeJong.62 The four-word short-term memory test of
Benedict and Horton63 was performed in all the elderlies
before and after intervention. Informed consent was obtained from all participants.

Particle Diameter (nm)

great practical value, not only in scholastic settings, but
also in the workplace and for improving the quality of
life.
Effects of Colloidal Gold on the Elderly:
In
collaboration with Peter Himmel, MD, and his assistant
Christine Fagen, BS, the effect of colloidal gold in tablet
form was studied in eight elderly patients compared to
Table 13

Effects of Colloidal Gold Preparation at 30 mg/day for
Four Weeks on IQ in Five Subjects
WAIS-R SCORES
PRE-GOLD
Subject #

AFTER 4 WEEKS ON GOLD

1-3 MONTHS AFTER STOPPING GOLD

NonLearning
(verbal)

Learning
(performance)

Total

NonLearning

Learning

Total

NonLearning

Learning

Total

1

54

54

108

60

69

129

53

63

116

2

63

51

114

73

56

129

64

51

115

3

67

49

116

89

62

151

82

56

138

4

56

50

106

72

62

134

65

62

127

5

67

53

120

83

59

142

74

63

137

Mean

61.4

51.4

112.8

75.4

61.6

137

67.6

59

126.6

SD

5.5

1.8

5.2

10

4.3

8.5

9.8

4.8

9.9

SE

2.4

0.83

2.3

4.5

1.9

3.8

4.4

2.1

4.4

<0.005

<0.001

<0.005

NS

<0.025

<0.025

p Value

Table 14

Clinical Data in 14 Elderly Patients
Placebo
Patients

Sex

Age

Height (inches)

Weight (pounds)

Years/III

1

F

65

66

192

3

2

F

74

60

153

14

3

F

73

63

151

2

4

F

77

58

131

3

5

M

84

68

166

11

6

M

83

72

212

4

Mean
SD

76
7.0

64
5.2

167.5
29.7

6.2
5.0

Aurasol®
Patients

Sex

Age

Height (inches)

Weight (pounds)

Years/III

1

F

68

60

210

9

2

M

68

72

264

10

3

F

75

62

167

7

4

M

70

69

244

2

5

F

75

68

139

12

6

F

84

67

200

7

7

F

72

65

165

5

8

F

74

63

135

10

Mean
SD

73.3
5.1

65.8
4.0

190.5
47.3

7.8
3.2

The anthropometric data on these 14 elderly subjects are
displayed in Table 14. There was no significant difference between the placebo group and the intervention
group regarding age, height, weight, and duration of
illness. Both groups comprised elderly of both sexes
with mean age (±SD) of: 76±7 years for the placebo
group and 73±5 years for the group receiving colloidal
gold.
The results of the test administered are displayed in
Table 15. In the patients on placebo for up to eight
weeks, there was no significant change from baseline for
overall well-being, pain, fatigue, brain fog, physical
impact, and cognitive impact. There was a significant
(P=0.012) worsening of short term memory after eight
weeks on placebo. In the group on colloidal gold, there
was a significant improvement of overall well-being,
fatigue, brain fog, physical impact, and cognitive impact
at eight weeks post gold. The beneficial effect of
THE ORIGINAL INTERNIST

SEPTEMBER 2008

colloidal gold on short-term memory and pain was
evident as early as four weeks post intervention.
There was a significant improvement of equilibrium and
coordination as assessed by the Romberg test and
tandem walking, in the subjects on colloidal gold but no
amelioration of these parameters in the group on
placebo. Compared to baseline mean values, the
Romberg test improved after four weeks on gold with p
value of 0.017; and after eight weeks on gold to a p
value of 0.004. Compared to baseline values, improvement of coordination in tandem walking showed a
significance of p=0.005 at four weeks and eight weeks
on gold.
Recent Experience with Colloidal Metallic Silver:
Colloidal silver and gold are used widely in molecular
biology. Ionic silver and gold are not visible under light
and EM. However, metallic colloidal silver and gold
(Continued on next page)
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absorb and reflect electromagnetic radiation within
certain bands very effectively and are visible after
magnification. Silver staining of proteins is commonly
used for identification after chromatography64 and for
diagnosis in neuropathology.65 This property of metallic
silver is used efficiently in pathology laboratories. A
silver salt is added to the histologic preparation and
reacts with proteins to form an ionic silver protein
complex. The ionic silver is then reduced to metallic
silver using several reducing agents. The metallic silver
particles become visible under light and electron microscopy.
Besides displaying the unique properties of noble metals,
such as chemical stability, excellent electrical
conductivity, and catalytic activity, ionic and colloidal
metallic silver were also used widely as an antibacterial,
anti-viral and antifungal agent. The combined catalytic
and antimicrobial properties of silver ions are currently
under investigation in the preparation of biocompatible
polymers with silver ions for use as a wound-healing
matrix.66 This silver-biopolymer matrix was nontoxic to
the skin cells while possessing antimicrobial activity
against yeast, as well as aerobic and anaerobic bacteria.
Various mechanism of action of silver ions have been
proposed to explain their germicidal effect including
inactivation of the bacterial respiratory enzymes by
binding to the sulfur moiety of proteins67,68 and destabilization of intermolecular adhesion.69

There is a recent resurgence of interest in the
antimicrobial properties of metallic (non-ionic) silver
nanocolloids, which are colloids with diameters below
10 nm. In 2004, Sondi and Sondi70 wrote: “To our
knowledge, the antibacterial activity of silver ions is
well-known and has been studied to detail, while the
antibacterial activity of nontoxic elementary silver in the
form of nanoparticles has not been reported in the
literature.” Obviously the Sondis were not aware that
colloidal metallic silver has been used for over 100 years
as an anti-germicidal agent.
A publication in 1912, by French physician BG
DuHamel,71 gives evidence of extensive applications of
colloidal silver in infectious diseases worldwide: “The
introduction of the metallic colloids into medicine
constitutes a new departure in therapeutics, the
significance of which does not appear as yet to be
generally recognized. Under these circumstances, a brief
review of the physical qualities, physiological properties,
and therapeutical effects of these remarkable bodies
presents a certain practical interest.” After giving a list
of infectious diseases treated successfully and safely
with colloidal silver, DuHamel wrote: “A glance at the
bibliographical notes will show that these remarkable
results have not been obtained by any one observer or
group of observers, nor in any one country. They are
daily being placed on record in medical literature all
over the world. In view of their daily increasing field of

Table 15

Effect of Placebo and Colloidal Gold at 20 mg/day on
Some Parameters of Physical Well-Being and Cognitive Functions
Placebo (6)

Colloidal Gold (8)

Parameters

Baseline

4 Weeks

8 Weeks

Baseline

4 Weeks

8 Weeks

Overall Wellbeing

7.0 ± 34

6.8 ± .71
p=.68

6.6 ± .41
p=.23

5.0 ± .89

5.9 ± 36
p=0.21

7.1 ± .56
p=0.011

Pain

6.6 ± 1.0

5.9 ± 1.2
p=.72

6.4 ± 1.3
p=.92

3 ± .74

4.5 ± .74
p=0.02

5.0 ± .8
p=0.009

Fatigue

4.9 ± 1.2

3.4 ± .77
p=.19

4.8 ± 1.2
p=.97

3.8 ± .66

4.7 ± .42
p=.33

6.6 ± .69
p=0.019

Brain Fog

7.0 ± .58

5.7 ± 1.0
p=0.066

7.2 ± .61
P=0.46

5.6 ± .63

5.8 ± .8
p=.78

7.6 ± 0.42
p=.014

Physical Impact

17 ± 2.9

18 ± 2.2
p=.36

17.7 ± 2.3
p=.77

21.8 ± 1.9

22.4 ± 2.2
P=.75

18.1 ± 2.7
p=0.042

Cognitive Impact

13 ± 2.8

11.8 ± 2.7
p=.51

11.2 ± 2.9
p=.32

17.6 ± 2.9

16.6 ± 2.2
p=.32

10.7 ± 3.2
p=0.022

Short Term Memory

14.8 ± 16

13.5 ± 1.4
p=0.102

13.2 ± 1.2
p=-0.012

11.9 ± 1.1

14.3 ± 1.2
p=0.012

16.1 ± 3.2
p=0.003

usefulness, it can hardly be doubted that a new and
interesting chapter has been opened up in contemporary
therapeutics by the introduction of colloid metals. One
point stands out prominently, and that is the absolute
innocuousness of these bodies, whether injected into the
veins or muscles or into the spinal canal.”
Improved technology recently has allowed a more indepth study of the anti-germicidal properties of colloidal
silver and of the mechanism of action involved. The
Sondis prepared colloidal metallic silver by reduction of
silver nitrate with ascorbic acid using a surfactant as
stabilizer.70 The particle sizes average 12 nm, with a
range of 4-32 nm. At concentration of 10 µg silver/ml
(10ppm), in vitro tests showed a 70% inhibition of
bacterial growth of E. coli on agar plates.
In 2005, Morones, et al,72 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.
Yamanaka, et al, reported in 2005, that silver ions could
penetrate inside bacteria,73 contrary to Morones’
findings. However, the procedure Yamanaka, et al, used
to prepare the silver suspension is well known to
generate colloidal metallic silver with a net positive
charge although not ionic silver per se. Because
colloidal metallic silver has a net positive charge, it is
sometimes called ionic silver, confusing it with ionic
silver salts. Quoting Yamanaka, et al: “An aqueous
solution with a silver ion concentration of 900 ppb was
electrolytically prepared by applying a current of 12.5
mA for 28 s between two silver plate electrodes installed
in water.” This electrolytic process is widely used to
generate metallic silver colloids. Ionic silver is not
visible under TEM. The fact that they visualized silver
particles inside the bacteria by TEM, with the
identification of silver by EDX, is proof that they used
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metallic colloidal silver. One hundred years ago,
DuHamel71 described the electrolytic preparation of
colloidal silver having a brownish-red color,
characteristic of colloidal metallic silver (not ionic silver
salt which has a milky white appearance). Quoting
DuHamel: “The physical method consists in passing the
electric arc between electrodes of the metal to be
converted into colloid, plunged into distilled water.
Under these conditions, the electrodes throw off an
extremely fine powder which remains suspended in the
liquid. A solution of electric colloid silver (smallgrained) is of a brownish-red color.”
It is likely that the antibacterial effect of metallic silver
nanoparticles reported by Sondi70 was due to particle
sizes below 10 nm, as reported by Morones, et al.72 A
recent study of the effect of silver nanoparticles on HIV1 confirms the 10 nm size limit for effectiveness.
Elechiguerra, et al,74 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.
In a 2008 publication, Choi and Hu75 reported that
colloidal silver particles below 5 nm displayed toxicity
to friendly nitrifying bacteria used in water treatment
plants. This was the first report of adverse effects of
colloidal silver properly characterized. These findings
would need confirmation by other investigators. If Choi
and Hu’s findings can be confirmed for other friendly
bacterias, such as the saprophytes of the intestinal tract,
then the ideal size of colloidal silver for medicinal uses
would be 5-10 nm. However, there is no report of
adverse effects due to colloidal silver on the flora of the
intestinal tract so far.
Colloidal metallic silver was prepared by the author
using reduction of an aqueous solution of silver nitrate
(USP grade) in the presence of maltodextrins (food
grade) as stabilizers, just like the procedure described
previously for gold. Citrate was not required since silver
nitrate is easily reduced by proteins and other macromolecules.
Using a proprietary procedure, stable
colloidal silver at high concentration (5g/L; 5,000ppm)
could be achieved and with particle sizes below 10 nm.
This was important in order to prepare a dried powder
form with high colloidal silver content and with very
small particle sizes consistently. Particle size analysis
by TEM of the silver suspension is displayed in Figure
4. Over 99% of the particles were less than 10 nm.
The colloidal silver suspension was evaporated to less
than 3% moisture, and the powder was compounded
(Continued on next page)
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Over the past two years, the NanoSilver tablets
containing 12.5mg silver, were tested in normal subjects
at daily amounts of 1-6 tablets for up to two years. No
side effect was reported, and there was no evidence of
toxicity based on hematology, blood chemistry, and
urine analysis in the subjects tested. While on the
colloidal silver, no subject experienced upper respiratory
tract infections, and those with sinus problems
experienced runny nose for 1-2 weeks, with clearing of
sinuses afterward. However, within two weeks off the
preparation, they reported experiencing the usual
symptoms of recurrent colds and sinus infections.
Unexpected were the observations reported by some
subjects on 3-6 tablets/day — increased mental alertness,
more energy, and improved eyesight for close and
distant vision. These preliminary results are currently
under investigation and will be the subject of a more
detailed report.
Discussion
Data available in the published literature give
compelling evidence that colloidal metallic gold is
nontoxic both in vivo and in vitro.22-27 We found no
evidence of toxicity and no side effects in 10 RA
patients receiving 30mg/day of gold nanocolloids
(Aurasol®) for up to one year.53 The RA patients who
received ionic gold previously in the forms of
aurothiolates did not respond satisfactorily to this form
of gold and experienced serious side effects (Table 5).
All 10 RA patients responded to colloidal gold with
significant improvement of all major signs and symptoms as a group. None reported side effects of
significance. Although our study was published more
than 10 years ago, there has been no published study
confirming our findings and no interest from the drug
industry to introduce colloidal gold as a safe and
effective alternative to the toxic aurothiolates in RA
patients.
Colloidal metallic gold (Aurasol®) at 30 mg/day for nine
months in a 54-year-old female with class II RA, not
responding to previous treatment modalities, resulted in
complete remission of RA symptomatology after a total
of 7 g of gold. After 10 years off the gold preparation,
she was still symptom-free and off all other medications.
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Figure 4

Histogram of Particle Distribution of
Colloidal Silver prepared by Author
TEM Performed by RH Albrecht

Number of Particles

with a silica-based excipient (Micosolle®) into tablets
containing 12.5 mg metallic silver per tablet. From the
elemental analysis of the silver colloid powder by ICPMS, all the toxic metals 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.
Sodium benzoate used as bacteriostatic agent in the
colloidal gold suspensions (Aurasol®) was not required
in the colloidal silver preparation since colloidal silver
has itself germicidal properties. This preparation was
called NanoSilver.

Average Particle Diameter (nm)

A year ago, she resumed ingestion of one tablet of 10 mg
gold (Aurasol®) for the other beneficial effects of gold
but not for RA.
The purpose of the gold project, which started 23 years
ago, was to confirm previous reports from several
hundred years ago, discussing the beneficial effects of
colloidal gold — improved eyesight, euphoric antidepressant, cardiac tonic, and anti-aging to name a few.
In some of the normal subjects, gold nanocolloids at 1530 mg/day improved eyesight for both close and distant
vision. Colloidal silver seems to share that effect of
colloidal gold on visual acuity when used in amounts
within the same range as the amounts of colloidal gold,
and with particle sizes below 10 nm.
Paracelsus prescribed colloidal gold in cases of “melancholy because it makes one’s heart happy.” It is of
interest that several subjects on colloidal gold at 15-30
mg/day observed the same mood elevation reported
previously. Some even used the same expression, “It
makes me happy.” Colloidal gold improved mental
alertness and cognitive functions, raising IQ scores by a
mean of 20% in five subjects tested following only one
month on 30 mg gold/day.57 Gold nanocolloids had a
normalizing effect on body weight in the normal
subjects. In RA patients, colloidal gold normalized red
blood cells, white blood cells, and platelets.
In the elderly, colloidal gold in tablet form at a daily
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intake of 20 mg for eight weeks was evaluated using
various parameters. These parameters were assessed by
procedures previously validated.
The design was
double-blind longitudinal non-crossover, using grape
juice extract in the placebo tablets to give the same
appearance as the colloidal gold tablets. The results are
displayed in Table 15. There was no beneficial effect on
these parameters in the elderly receiving placebo tablets.
In the subjects on colloidal gold, there was significant
improvement of overall well-being, coordination,
equilibrium, pain, energy level, cognition, physical wellbeing, and short-term memory. Whether an essential
element or not, gold nanocolloids may be useful on a
long-term basis in the elderly because of their beneficial
effect on mental and physical well-being.
Possible Mechanisms of Actions of Colloidal Gold:
Metallic colloidal gold possesses properties that could
explain its physiological effects. Gold is an excellent
reflector of near infrared radiations (NIR).76-78 Cells
transmit, receive, and act upon signals of NIR in
predictable manners. Properly located in the cells near
transmitters (still unknown) and receivers (centrosomes)
of NIR, colloidal gold with small particle sizes (less than
10 nm) could act as wide angle diffusers of NIR signals.
Since spatial coherence of electromagnetic signals is
required for cellular recognition,79,80 wide angle diffusers
would favor spatial coherence of NIR signals by reaching the whole circumference of neighboring cells at the
same time. Intercellular exchange of information would
be increased.
Very low radiant exposure of NIR has profound effects
on cellular functions:
improvement of wound
81,82
healing;
increase of collagen synthesis in human skin
fibroblast;83 enhancement of oxidative metabolism in
phagocytes;84 and proliferation of macrophages.85 The
stimulating effect of colloidal gold via NIR on collagen
synthesis could explain its rejuvenating effect. Small
gold colloids (less than 10 nm) could serve as carriers of
signal molecules between cells and between the
cytoplasm and the nucleus, increasing intercellular and
nuclear cyptoplasm exchange of information, stimulating
M-RNA synthesis, even in non-proliferating cells since
the nuclear pore sizes in confluent cells are large enough
to allow passage of these nanocolloids.86,87
Colloidal gold elicited a protective immune response in
mice inoculated with plamids encoding Japanese
encephalitis virus.88 Small gold colloids, less than 10
nm, adsorb on the Fc portion of IgG antibodies,89 leaving
the FAB active sites more available for binding to
antigens. This stabilizing effect of gold colloids on Ig
could improve immune functions and increase resistance
to infections.
Since metallic gold is an excellent conductor of
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electricity on the macroscale, one other possible
mechanism of action of colloidal metallic gold in the
cells is to serve as a reservoir of monoatomic metallic
gold which is slowly released to act as a subcellular
superconductor by increasing the speed of intra- and
intercellular communications. In this way, intracellular
colloidal gold would increase not only the amount of
information exchanged between cells within subcellular
organelles but also would increase markedly the speed of
this transfer of information. Such mechanisms could
explain the improved cognitive functions following
colloidal gold ingestion in the normal subjects and the
elderly.
Electron transfer is strongly catalyzed by colloidal gold
in oxidation-reduction reactions.90 The smaller the
particle size, the greater the catalytic effect. Electron
transfer is involved in the quenching of free radicals by
antioxidants. Since free radical damage is believed to be
involved in RA91 and in the aging process, colloidal gold
may exert its anti-aging and anti-RA effects by
potentiating the quenching effect of antioxidants on free
radicals. Stabilization of lysosomes could result from
blockage of free radical damage to the lysosomal
membrane by catalyzing electron transfer reactions and
from inhibition of lysozymes through electromagnetic
modulation. Inhibition of lysozymes can be achieved by
certain frequencies of electromagnetic radiation.92 Since
inhibition of lysozymes stabilizes lysosomes, 93
stabilization of lysosomes by colloidal gold could therefore be due to amplification and diffusion of NIR or
other electromagnetic signals from other cells which
would have an inhibitory influence on lysozymes and a
stabilizing influence on lysosomes.
The cardiotonic effect of gold nanocolloids could be due
to the smaller particles (less than 6 nm) which are able to
penetrate inside the mitochondria and nucleus of the
cardiac myocytes. Salnikov, et al,94 reported in 2007,
that in isolated rat ventricular myocytes, only gold
nanocolloids of 3-nm diameter could penetrate inside the
nucleus and the mitochondria whereas particles of 6 nm
could cross the cell membrane and concentrate in the
cytosol but not in the mitochondria and nucleus of
ventricular myocytes. The effect of small gold particles
on mitochondrial synthesis of ATP could explain their
cardiotonic effect.
In several early publications, an anti-carcinogenic effect
of gold salts has been reported. Lewis95 postulated in
1913, that the antitumor effects of gold salts were due to
in vivo formation of colloidal gold, which was the active
ingredient. His postulate was based on the following
experimental results in laboratory animals:
1) Gold compounds that could not be transformed
(Continued on next page)
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into colloidal gold in vivo were ineffective as
anti-tumor agents.
2) Gold salts that could disproportionate in vivo to
form colloidal gold caused necrosis, softening
and reduction of tumor sizes, but some animals
died from hemorrhage, which Lewis attributed
to vascular damage by the salts themselves.
Colloidal gold administration resulted in tumor softening
and reduction in size, without hemorrhage. Parenteral
colloidal gold administration was reported to have a
suppressive effect in mouse leukemia and to potentiate
the effect of methotrexates.96 B-chronic lymphocytic
leukemia (BCLL) is an incurable disease characterized
by apoptosis resistance. Colloidal gold with particle
sizes less than 4 nm enhanced apoptosis in BCLL cells
in vitro.97 Angiogenesis, the formation of new blood
vessels, is essential for the growth and propagation of
tumors. Gold nanocolloids of 5 nm average size
decreased angiogenesis by binding to heparin-binding
growth factors.98,99
The analgesic effect of colloidal gold in RA patients53
could be due to its effect on opioidergic receptors. In
mice and rats exposed to various noxious physical and
chemical algesics, colloidal gold prepared by ayurvedic
procedures resulted in an analgesic effect.100 Since
naloxone blocked the analgesic effect of gold colloids,
Bajaj and Vahora concluded that the analgesic effect of
gold colloids was due to an opioidergic mechanism.
This opioidergic effect was not observed with the
aurothiolate form of gold, which is the ionic, non-metallic form. Bajaj and Vahora commented that colloidal
gold was still popular in India (as of 1998) and is
“highly valued for its tonic and rejuvenating properties.”
According to these investigators, ayurvedic physicians
recommend colloidal gold as general tonic, hepatotonic,
cardio tonic, nervine tonic, aphrodisiac, detoxicant, antiinfective, and anti-aging.
Proposed Protocol for the Evaluation of Colloidal Gold
and Silver in Clinical Medicine: Although colloidal
gold is the main subject in this section, the recommendations proposed for colloidal gold are applicable
also to colloidal silver. Colloidal metallic gold and
silver are used extensively in molecular biology, and
their properties have been well studied and published in
peer review journals. In Table 2 are displayed the
different methods of preparation of colloidal gold
currently available to the public, and they are compared
with the present method of reduction of the trichloride
salt. Although there are various methods of preparation
of colloidal gold, the reduction of gold trichloride lends
itself better to the preparation of various particle sizes of
gold colloids with predictable properties. Silver nitrate
is the preferred starting material for the preparation of
silver nanocolloids in high concentrations.
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Only colloidal gold prepared by reduction of the
trichloride salt has been well-characterized and its
properties published in peer review journals. No
evidence of cytotoxicity of metallic colloidal gold has
been reported in several in vitro and in vivo studies. A
system of classification of colloidal gold based on
particle sizes has been defined. Au5, for example,
describes an aqueous suspension of colloid gold with an
average particle size of 5 nm. The stabilizer used is
identified by a prefix. BSA-Au5 signifies that bovine
serum albumin was used as a stabilizer against flocculation. This system could be applied to the characterization of colloidal gold dispersions prepared for
medicinal use. In liquid preparation, an antimicrobial
preservative could be used to prevent bacterial and mold
growth. Colloidal silver would be ideal for such a
purpose.
Prudence would dictate that the same basic laboratory
work-up prior to and during implementation of aurothiolates be implemented with colloidal gold therapy as a
precautionary measure. The adverse reactions described
with the use of aurothiolates (Table 4) should be
carefully monitored in patients receiving colloidal gold.
These precautionary measures implemented for
evaluating the potential adverse reactions to colloidal
gold could be progressively scaled down and eventually
eliminated as a general consensus becomes available on
the safety of metallic colloidal gold, prepared by welldefined procedures, characterized by relevant laboratory
tests, and used in amounts within a well-defined range
for a fixed period of time. It is possible that administration of colloidal gold would be required only for a
fixed period of time to achieve complete remission of
RA. The author described one such case in this
manuscript. Gold nanoparticles could also be used on a
long-term basis for their beneficial effect on mental and
physical well-being.
A center for colloidal gold research would be desirable
for retrieval and dissemination of information on
published results of clinical studies. The first project for
this center would be to publish an extensive review of
available data on the preparation, characterization, and
current use of colloidal gold. The second project would
involve standardization of the preparation of the aqueous
dispersion of colloidal gold for medicinal purposes. A
third project would involve the study of bioavailability
of colloidal gold, of different particle sizes, their
metabolism, distribution, biological half life, and
physiological effects. A fourth project would test the
safety and efficacy of colloidal gold in RA and other
pathologies.
An ongoing project for the research center would be to
monitor clinical responses and potential adverse
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reactions in medicinal preparations of colloidal gold and
silver. Patients may develop skin rashes, itching and
diarrhea if the trichloride salt is not completely reduced.
If the starting form of the gold used in the preparation of
the colloidal gold is the trichloride salt, a cathionic form
with oxidant properties and with adverse reactions on the
skin and gastrointestinal tract, a complete reduction of
the cathionic gold, confirmed by the absence of a UV
absorption peak at 290 nm in the supernatant after
ultracentrifugation, would be a sine qua non requirement
for use of this preparation in clinical medicine.
To confirm that all the ionic silver has been reduced to
metallic colloidal silver, the silver ion-selective electrode
procedure could be used to measure the concentration of
ionic silver in the preparation. Ionic silver should be
undetectable by the ion-selective electrode measurement
in order to use silver nanocolloids suspension for
medicinal purposes. The duration of colloidal gold and
silver ingestion should be monitored and their effects on
the whole blood, serum, and urine levels assessed
periodically.
There is no published study on the bioavailability and
the metabolism of gold colloids in any animal species.
The only balance study in animal and human subjects
involved the oral aurothiolates to be discussed later.
Hillyer and Albrecht101 in a 2001 publication reported
the first study of the effect of different particle sizes of
colloidal gold at 4 nm, 10 nm, 28 nm, and 58 nm on the
concentration of gold in various organs of mice drinking
water with 200 ppm of colloidal gold. Part of the data is
compiled in Table 16. In all the organs studied, the
smaller particle sizes of gold resulted in the highest
concentrations in the organs analyzed. Since these
authors did not perform balance studies in these mice,
the amount of gold absorbed and the bioavailability of
orally administered colloidal gold could not be
computed.

gold is 9.8 mg and for silver 0.8 mg.104 Whole blood
levels reported in the literature ranged from 0.37 to 120
ppb for silver and a mean value 0.21 ppb for gold.
According to Perrelli and Piolatto,104 metallic gold is
excreted mainly via the kidneys whereas 90% of
ingested metallic silver is eliminated via feces.
Plasma gold levels were measured by ICP-MS
(BioTrace Lab, Salt Lake City, Utah) in six normal subjects screened by the author and without any evidence of
gold ingestion aside from food and no dental prosthesis
with gold. The levels were all below 1 ppb (1 µg/L).
Using neutron activation analysis, the gold level was
measurable in all six subjects, ranging from 0.10-0.72
ppb, after subtracting the mean value of 5 water blanks
with mean ± SD of 0.28±0.066 ppb. The mean ± SD of
serum gold corrected for blanks was 0.53±0.31 ppb.
Gold levels were measured in serum and whole blood in
one male subject after ingestion of 30 mg colloidal gold
(Aurasol®) in a liquid suspension. The values obtained
by ICP-MS in serial samples are displayed in Table 17.
Peak serum gold level was achieved in 5 minutes postingestion and became undetectable at 30 minutes. On
the other hand, whole blood levels peaked at 30 minutes
and became undetectable by eight hours post-ingestion.
This suggests a rapid clearance of colloidal gold from
the peripheral circulation, whereas aurothiolates have a
very long half life with over 90% of blood gold bound to
serum albumin.103 The fraction of gold thiolate associated to red blood cells is not inside the cells but is
bound to the erythrocyte membrane.105

As previously mentioned, the only balance study on gold
in human subjects102,103 involved the orally active
aurothiolate Auranofin (Ridaura) from Smith, Kline, and
French. At 6 mg/day, an average of 25% is absorbed
and 75% is excreted in the feces. The elimination of the
25% retained is equally divided between renal excretion
and fecal excretion. At steady state following several
weeks on this compound at 6 mg/day, the blood gold
concentration averages 0.5 mg/L. The half life of this
aurothiolate varies from 2-3 weeks after discontinuation.
The major depots of gold from aurothiolates are in
decreasing order: bone marrow, liver, skin, and bone.
These four depot sites represent 85% to the total body
gold content.

Research performed on the glomerular filtration of small
solutes, water, and macromolecules predicts a two-pore
system: a large number of small pores of average
diameter of 10 nm; and a limited number of large pores
having a diameter of 50 nm.106 The small pores possess
a negative charge which theoretically should repel
negatively charged molecules. However, research performed on negatively charged small molecules revealed
a minimal effect of charged molecules on their glomerular filtration rate.107 Therefore, renal clearance of
colloidal gold particles possessing a net negative charge
of diameters 10 nm or less should be very efficient. This
could explain the rapid clearance of gold nanocolloids in
the male subject studied. Following this line of
reasoning, urinary concentration of gold could be useful
in assessing the bioavailability of ingested gold
nanocolloids. The intestinal absorption of colloidal gold
favors small particle sizes.101 If gold colloids are
administered parenterally instead of by ingestion, the
renal clearance of large particles would be very low,
resulting in a longer blood half life.

In subjects not receiving gold and silver preparation for
medicinal purpose, the estimated total body content of

The toxicity of the gold aurothiolates was described
previously in this manuscript. The clinical side effects
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Table 16

Effects of Particle Sizes of Colloidal Gold Ingested by Mice* on Their
Concentrations in Various Organs (compiled from reference 101)
Concentrations in PPB (mean ± SD)
Particle Size

Blood

Brain

Heart

Lung

Liver

Kidney

4nm

6.8 ± 0.7

4.7 ± 0.26

15 ± 2

32.4 ± 9.4

21.3 ± 3.6

75.4 ± 10.7

10nm

0.77 ± 0.07

2.1 ± 0.8

7.3 ± 3.3

8.6 ± 5

2.8 ± 0.3

17.4 ± 1.5

28nm

0.47 ± 0.2

0.7 ± 0.2

1.5 ± 0.8

0.8 ± 0.35

1.2 ± 0.03

6.2 ± 1.5

* Daily intake approximately 200 micrograms gold for 7 days. Gold levels measured at 12 hours after last dose.

are displayed in Table 4. We previously discussed several publications on the toxicity of aurothiolates at the
cellular and molecular levels,53 most of which are
probably due to the gold trichloride formed in vivo by
disproportionation. On the other hand, there is no evidence of toxicity of colloidal metallic gold at the
clinical,53 histological cellular and molecular levels.22-27
It is obvious that colloidal metallic gold in the low
nanometer range is a safe and effective alternative to the
toxic aurothiolates in the management of RA.
If the starting material for the preparation of gold
nanocolloids is auric chloride, care must be taken to
ensure that all the ionic gold has been reduced to
metallic colloidal gold in order to avoid the side effects
of the ionic gold in the preparation. Ionic silver is
associated with a grayish-blue discoloration of the outer
tegument mainly of the exposed areas. It is called
argiria,108 and it has never been documented in subjects
ingesting silver nanocolloids well characterized in term
of particle sizes and absence of ionic silver in the
ingested preparation. The same skin discoloration was
described with the use of ionic gold in the treatment of
tuberculosis and RA.
This side effect is called
chrysiasis,109 and has never been reported with the use of
colloidal metallic gold.
In a review on the toxicological aspects of topical silver
pharmaceuticals, by Hollinger,110 all the ionic silver
preparations displayed toxicity. The only metallic
colloidal silver tested was without any vitro toxic effect
although possessing bacteriostatic property. In susceptible mice, ionic silver induced antinuclear autoantibody
production.111
In studies performed in vivo on pregnant rats, gold
colloids of particle sizes 4 nm, 5 nm, 30 nm, and 200 nm
did not cross the placenta to any significant extent in
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either direction, that is from mother to fetus and from
fetus to mother.112,113
If these findings can be
extrapolated to human subjects, colloidal gold ingestion
during pregnancy would not be expected to result in the
beneficial effects of gold nanocolloids in the offspring.
In summary, it is important to make a clear distinction
between the ionic and metallic forms of gold and silver.
The ionic forms of gold and silver display toxicity both
in vivo and in vitro. On the other hand, the metallic
colloidal forms of these metals are extremely safe.
There is convincing evidence presented here to suggest
that an upper limit of 10-nm diameter of colloidal gold
and silver is required for physiological and clinical
effects. Further research with these gold and silver
nanocolloids seems very promising.
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5)

Table 17

Serum and Whole Blood Levels of Gold*
in a Male Subject Following Ingestion
of 30 mg of Colloidal Gold (Aurasol®)

6)
7)

Time After
Ingestion

Serum Level
PPB (µg/L)

Whole Blood
Level
PPB (µg/L)

0

<1.0

<1.0

5 Minutes

12.6

7.6

10)

15 Minutes

5.3

8.1

11)

30 Minutes

<1.0

8.5

60 Minutes

<1.0

7.7

2 Hours

<1.0

3.7

4 Hours

<1.0

3.0

8 Hours

<1.0

<1.0

* Measured by ICP-MS at BioTrace Lab, Salt Lake City
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Natural Products Used In
The Management of
Hyperlipidemia
by William Sparks, BS

Hyperlipidemia is associated with an increased risk of
the development of cardiovascular disease. High cholesterol is a condition of unhealthy levels of cholesterol in
the blood. High cholesterol is also called dyslipidemia,
lipid disorder and hyperlipidemia. The human body
obtains cholesterol in two ways: up to 80% of the
cholesterol is produced in the body by the liver, the
remainder of the cholesterol is obtained from the diet in
the form of animal products, such as meats, fish, poultry,
eggs, butter, whole milk, and cheeses. Plant foods do not
contain cholesterol.
There is not an accepted level of cholesterol in the
human body that is necessarily considered safe. The
safety of levels of cholesterol in humans will depend on
other individual risk factors such as antioxidant levels,
genetic history, toxic chemical exposure, stress, lack of
exercise, tobacco use, and other cardiovascular risk
factors, such as altered blood pressure or established
coronary heart disease. Total cholesterol levels of less
than 200mg/dl are considered desirable. High risk levels
are considered above 240 mg/dl1. At least 20% of the US
population has high blood cholesterol. Nearly 105
million U.S. adults have total blood cholesterol values
above 200 mg/dl. 37 million adults have levels above
240 mg/dl. As compared with those who have a
cholesterol value of less than 200 mg/dl, the group with
more than 240 mg/dl cholesterol has twice the risk of
developing cardiovascular disease.
Management of hyperlipidemia begins with a dietary
program that eliminates a high saturated fat diet and
replaces it with a low fat diet. A diet containing less
than 30% calories from fat is considered a low fat diet.
Such a low fat diet should contain 10% of calories from
polyunsaturated fatty acids.Trans fats and hydrogenated
fats also need to be eliminated from the diet. The use of
monounsaturated and polyunsaturated fats instead of
saturated fats can help to lower blood cholesterol levels.
These “healing” fats are available in vegetable oils and
fish oils. Patients with cardiovascular disease should be
placed on a low fat, low protein, high complex
carbohydrate diet, eliminating salt and refined carbohydrate foods.2
Serum cholesterol values are generally reported as HDL
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(high density lipoprotein, or “good” cholesterol) and
LDL (low density lipoprotein, or “bad” cholesterol). The
importance of lowering cholesterol to desirable levels is
made evident by the Helsinki Heart Study.3 Lowering
LDL cholesterol levels by 11% with an increase of HDL
by 11% was associated with a 34% reduction in
coronary heart disease end points of definite heart attack
and/or heart disease. Specific nutritional supplements
have been found to lower serum cholesterol. The use of
nutritional supplements maybe of value in aiding
patients to lower their cholesterol levels to desirable
levels. Supplementation can1 modify the production of
cholesterol in the liver by reacting with hepatic
enzymes;2 increase cholesterol excretion by the bile,
and;3 inhibit cholesterol uptake from the intestine.
Pantethine
Pantethine is a natural compound that is a stable
disulfide form of pantetheine, a precursor of coenzyme
A. Pante-thine is the coenzymatic form of vitamin B5
(panto-thenic acid) and cysteamine. Pantothenic acid
exhibits no lipid-altering properties. Cysteamine has
been shown to react with hepatic enzymes such as HMG
-Co reductase, fatty acid synthetase and acetyl-CoA
carboxylase. Pantethine has been used as a lipidlowering agent in Asia and Europe for over thirty years.
The exact mechanism by which pantethine exhibits
normalizing parameters associated with dyslipidemia4 is
not known. Pantethine may increase levels of coenzyme
A. Increased levels of coenzyme A can increase the beta
oxidation of fatty acids directly. Pantethine’s metabolite
cystea-mine may decrease the hepatic synthesis of
cholesterol by inhibiting HMG-Co reductase.
Susan First5 presented the clinical findings of pantethine
in a study done at the University of Minnesota Medical
School. The patients in the study were generally healthy,
unmedicated adults. The study was double-blind,
randomized, placebo-controlled and cross-over. Each
patient was given placebo, 600 mg and 900 mg
pantethine for 6 weeks. Under these conditions
pantethine reduced LDL-c by 10-15%, fasted
triglycerides by 20-25% and increased HDL-c by 1520%. Participants were also required to maintain all
other lifestyle habits (i.e.; exercise and alcohol intake)
throughout the study. Liver function, platelet counts,
white blood cell counts and all other parameters were
unchanged by any of the treatment doses. No side effects
were reported by the patients. The study concluded that
pantethine appears to be a safe, effective, and affordable
lipid-altering therapy for those individuals who have not
attained their lipid goals. Similar studies using pantethine have shown a progressive decrease in serum
cholesterol (LDL) and an increase in HDL.6,7 Depending
upon the type of dyslipemia, results using pantethine
(Continued on next page)
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may vary.4
Delta tocotrienol
Natural vitamin E includes two groups of similar fatsoluble compounds, the tocopherols and the tocotrienols.
Each group consists of four separate isomers-alpha, beta,
delta and gamma. Both the tocopherol and tocotrienol
groups have an aromatic chromanol ring and differ in
their side chains. The tocopherol compounds have a
phytol side chain and the tocotrienols have an unsaturated side chain with three double bonds in the tail of the
molecule. The name tocotrienol refers to the three (tri)
double bonds found on the tail. The term “toco” is
obtained from the Greek word for child birth “tokos.” In
1922 vitamin E was originally identified by Dr. Herbert
Evans and Katherine Bishop in green leafy vegetables.8
In a series of experiments they isolated vitamin E from
germ oil and identified it as a fertility factor in rats. Each
individual isomer of vitamin E was assigned a unit of
biological activity based upon the increased fertility in a
rat that has been depleted of vitamin E. Using this assay
method alpha tocopherol has the highest unit of activity.
Labeling laws require that vitamin E be labeled in terms
of its biological activity based upon the fertility assay.
Tocopherols have a side tail that allows the molecule to
anchor itself in the membrane of cells. The tocotrienol
side chain allows the molecule to move more in the
membranes and cells. Based upon this tocotrienols are
able to hunt down free radicals across a much larger
area. This is why tocotrienols are reported to be more
effective as antioxidants when compared to tocopherols.
Unlike tocopherols, tocotrienols have been shown to
reduce DNA damage in human studies.9 Free radicals
attack molecules such as DNA, resulting in DNA
damage. The accumulation of damaged DNA contributes
to a variety of disorders associated with the aging
process. Based upon its lipophilicity, vitamin E is
considered to be the major chain-breaking antioxidant
preventing the propagation of oxidative stress, especially in biological membranes.10

Plant oils such as palm, rice bran, oat and barley contain
mainly tocotrienols. Common cereals such as corn,
wheat, soybean and peanut primarily contain vitamin E
as tocopherols. Quershi had shown12 in 1986 that
tocotrienols from barley inhibited HMG-CoA reductase,
the first rate limiting enzyme in the biosynthetic pathway
for cholesterol synthesis. Alpha tocopherol was found to
inhibit the tocotrienol’s ability to suppress HMG-CoA
reductase activity. In animal models Quershi13 showed
that tocotrienols could not lower serum cholesterol in
animals that were also given alpha toco-pherol.
Delta and gamma tocotrienol were found to possess the
greatest ability to inhibit cholesterol synthesis. Isolating
delta and gamma tocotrienols from rice or palm oil has
generally proved too costly to provide those natural
products as materials for dietary usage free of tocopherols. Rice oil is composed of 50% tocotrienol and 50 %
tocopherol, palm oil contains about 75% tocotrienol and
25 % tocopherol. These oils were the first to be used as
dietary forms of tocotrienols and contained toco-pherols.
The benefits of providing a full spectrum vita-min E
complex that included all 8 vitamin E molecules
appeared much better than providing alpha tocopherol
alone. The transport protein for vitamin E in humans
selectively prefers alpha tocopherol. It should be noted
that serum concentrations of alpha tocopherol are
associated with a decreased chronic disease risk (14 ).
Ninety three percent of the men and women in the
United States do not consume the recommended daily
amount of dietary vitamin E (12 mg proposed by the
Food and Nutrition Board). Traber15 estimates that a
vitamin E intake of 15 mg per day would yield optimal
serum concentrations of alpha tocopherol which are
associated with a decrease in chronic diseases. These
chronic diseases include ischemic or hemorrhagic stroke,
respiratory disease and certain forms of cancers.

Qureshi11 published in 2001 that novel tocotrienols of
rice bran were able to inhibit the progression of
atherosclerotic lesions in mice. Animals were fed a high
fat diet and were either supplemented with alpha
tocopherol, a tocotrienol rich fraction from rice bran or
didesmethyl tocotrienol (d -P(25)-T3). The
atherosclerotic lesions were decreased 23% by the alpha
tocopherol, 36% by the tocotrienol rich fraction and 57%
by d-P(25) –T3. d-P(25)-T3 is a delta, gamma tocotrienol rich fraction and does not contain tocopherols.

The quest to obtain a delta/gamma tocotrienol rich
fraction that was void of tocopherol was finally obtained
when Dr. Barrie Tan discovered that annatto contained
100% tocotrienol without tocopherol. Tan has reported
that small daily doses (75-100mg) of delta/gamma
tocotrienols from annatto reduce total cholesterol, LDL
and triglycerides by 15-20%. Unlike other HMG-CoA
reductase inhibitors, tocotrienols do not inhibit the
synthesis of coenzyme Q10. Working with Dr. Tan, Dr.
William Judy has found that tocotrienols actually
increase Co Q10 levels16 up to 25%. Dr. Judy worked
very closely with Dr. Karl Folkers who was generally
considered the world’s leading authority on coenzyme
Q10.

Quershi had originally shown in 1986 that tocotrienols
isolated from barley were able to effectively lower
serum cholesterol levels in a variety of animal models.

Some studies have reported that tocotrienol supplements
do not improve cardiovascular risk factors in men and
women with hypercholesterolemia.17 Schaffer18 has
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reviewed those findings and concludes that alpha
tocopherol concentrations greater than 20% in
tocotrienol-rich supplements may attenuate the cholesterol-lowering potential of tocotrienols. Qureshi was
able to show a dose-dependent suppression of serum
choles-terol by the tocotrienol rich fraction (25-200 mg/
day) of rice bran in hypercholesterolemic humans
following the American Heart Association Step-1 diet.19
Phytosterols
Phytosterols are structurally similar to cholesterol and
have been shown to reduce the intestinal absorption of
cholesterol by 30-40%.20 Phytosterols do not affect
plasma concentrations of other lipids such as HDLcholesterol or triglycerides. Plant sterols are commonly
found in foods such as fruits, legumes, nuts, grains and
cooking oils. In plants, phytosterols are essential components of plant membranes.21 The most common plant
sterols are sitosterol, campesterol and stigmasterol. In
the late 1990s, plant sterols were granted GRAS
(generally recognized as safe) status.
The intestine absorbs cholesterol from dietary and
biliary (liver) sources. The average diet contains 300 mg
to 400 mg of cholesterol per day. Via the bile, the liver
secrets an average of 1000 mg of cholesterol per day of
which 60 % is reabsorbed.21 Plant sterols may act by
blocking the absorption of cholesterol in the digestive
tract.
Labeling law allows products to carry a health claim for
plant sterols: “ Foods containing at least 0.4 grams per
serving of vegetable oil sterols, eaten twice a day with
meals for a daily intake of at least 0.8 grams, as part of a
diet low in saturated fat and cholesterol, may reduce the
risk of heart disease”22. This level represents the low-est
effective cholesterol lowering dose from published
literature.
Sterols can lower serum cholesterol even in patients
using agents to inhibit the production of cholesterol by
the liver. One study found that statins reduced LDL by
32% and added phytosterols further reduced LDL
cholesterol by 7%23. Dozens of clinical trials have shown
that plant sterols can lower total cholesterol by and
average of 6 to 10 % and LDL cholesterol by 8-15 %.
Results for cholesterol reduction with phytosterols are
generally observed between one and three months. Plant
sterols are a safe, natural and highly effective
intervention for the reduction of cholesterol and
reduction of cardiovascular disease risk.
Although the structure of cholesterol and plant sterols is
very similar, few sterols are actually absorbed. As the
intake of sterols increases, the percent of absorbed
sterols decreases. Sterols are eliminated faster through
the bile than cholesterol. Sterol blood levels are about
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100-fold less than cholesterol blood levels.
Green Tea Extract
Aside from water, tea is the most consumed beverage in
the world. Green tea is made from the dried leaves of
Camellia sinensis. Green tea contains a high content of
polyphenolic flavonoids, mainly catechins. In green tea,
epigallocatechin gallate (EGCG) is the most abundant
catechin (44-55%). Green tea is traditionally consumed
at an average of three cups per day with a total
polyphenol intake from green tea of 240 to 320 mg per
day. The potential protective health effects from the
catechins have been attributed to anti-oxidant,
antithrombogenic and anti-inflammatory properties.
Green tea consumption has been associated with a
reduced mortality due to all causes and due to
cardiovascular disease (CVD)24. The Ohsaki study
followed individuals for up to 11 years and was initiated
in 1994 with over 40,000 individuals. In women,
compared with those who consumed less than one cup
per day, those who consumed 5 or more cups per day
had a 31% lower risk of CVD. Imai25,26 investigated the
association between the consumption of green tea and
various serum markers in a Japanese population of 1371
men over 40 years old. Increased consumption of green
tea was associated with decreased serum concentrations
of total cholesterol (P for trend < 0.001), triglyceride,
increased proportion of high density lipoprotein
cholesterol, decreased level of very low lipoprotein
cholesterols and decreased the athrogenic index. Imai
concluded that green tea may act protectively against
CVD.
Green tea extract has been shown to scavenge nitric
oxide and superoxides. Studies have shown that green
tea catechins can reduce LDL oxidation in vitro.
Consumption of a single dose of green tea induces a
significant rise in plasma antioxidant activity in vivo27
Plasma antioxidant levels peak about one hour after
consuming tea. Green tea polyphenols are able to recycle
vitamin E as an antioxidant. Polyphenolic green tea
compounds have been shown, in vitro, to protect DNA
from oxidative damage.28,29
EGCG possesses the most potent antioxidative activity
of the green tea polyphenols. EGCG is very well
absorbed from the intestinal tract. Plasma levels peak 5
hours after ingestion and remain in the plasma for up to
24 hours.30
Both short-term and long-term tea consumption improve
endothelium-dependant flow mediated dilation in
patients with endothelial dysfunction31. The normal
endothelium regulates vascular tone, platelet activity,
leukocyte adhesion and vascular smooth muscle
(Continued on next page)
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proliferation. Endothelial functions maybe impaired in
atherosclerosis. Oxidative stress increases endothelial
dysfunction. Green tea consumption increases the
antioxidant capacity of the plasma and decreases
oxidative stress. Green tea flavonoids can accumulate in
tissues. EGCG also increases endothelial nitric oxide
activity dose dependently32. Nitric oxide release from the
endothelial results in vasodilation. Impaired vasodilation
is associated with the progression of CVD.
Widlansky33 examined the effects of EGCG on endothelial function in a double-blind, placebo controlled,
crossover designed study in patients with coronary artery
disease. EGCG was given at 150 mg twice per day. The
primary end point was the effect of treatment on brachial
artery flow-mediated dilation. EGCG improved
endothelial function in patients with endothelial
dysfunction.
Green tea extracts have a cholesterol-lowering effect.
Green tea catechins have been shown in animal models34
to decrease the solubility of cholesterol in micelles,
thereby reducing the intestinal absorption of cholesterol.
Green tea catechins have been shown to increase the
fecal excretion of total fatty acids as well as bile acids 35.
Unno36 investigated whether tea catechins could
modulate postprandial lipaemia using human subjects.
Subjects consumed a test meal along with green tea
extracts. Moderate (224 mg/dose) and high doses (674
mg/dose) reduced plasma triglycerides by 15.1 and
28.7% respectively. Unno suggested that one possible
mechanism of the inhibition maybe that green tea
extracts exhibit an ability to inhibit pancreatic lipases.
Individual catechins such as EGCG exert strong
inhibitory effects of digestive lipases, in vitro.
EGCG is a known inhibitor of the enzyme catechol-omethyltransferase, which degrades noradrenaline. This
reduction in noradrenalin degradation could potentially
prolong adrenergic drive and exert a regulatory effect on
sympathetic activation37. EGCG is also an inhibitor of
xanthine oxidase an enzyme that produces the purine
uric acid38. Xanthine oxidase inhibition has been shown
to improve endothelial vasodilation in hypercholesterolemic, but not hypertensive individuals39.

Natural products can be used safe and effectively for the
early management of hyperlipidemia. Dietary changes
and exercise should be employed first in the
management of this condition. Natural products such as
pantethine and delta tocotrienols can be used to reduce
the production of cholesterol in the liver. Natural
products such as plant sterols and green tea extract can
be used to prevent the absorption of cholesterol from the
intestinal tract. Green tea appears to stimulate the biliary
elimination of cholesterol from the liver.
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Polymeric Proanthocyandins
Polymeric procyanidins have been shown to increase
endothelial nitric oxide synthase to a greater extent than
monomers in aortic endothelial cells40 in vitro.
Preparations of extracts from the seed coats of lentils
contain a rich mixture of condensed tannins ( procyanidins). A standardized extract from lentils is trademarked under the name Phytolens and is patented41.
Grape seed extracts also contain polymeric proanthocyandins.
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ABSTRACTS OF INTEREST
Submitted by Emerson Ecologics
Does Vitamin D Prevent Heart Disease?
Author: Alan R. Gaby, M.D.
For many years, nutritionally oriented doctors were
concerned about the possibility that excessive vitamin
D intake could cause cardiovascular disease. These
concerns were based on animal studies, in which
feeding large doses of vitamin D3 or vitamin D2 caused
arterial calcifications and other changes that resembled
human atherosclerosis.[i] [ii] While very large
amounts of vitamin D were administered in most of
these studies, feeding as little as 2,000 IU of vitamin
D3 per kg of diet to swine was sufficient to cause
intimal lesions and calcification of coronary arteries in
one study.[iii] Because of these concerns, many
multivitamin products limited their vitamin D content
to 100-200 IU per day.
During the past decade, however, it has become
increasingly clear that a large proportion of the
population has suboptimal vitamin D status or frank
vitamin D deficiency, and that improving vitamin D
status could decrease the incidence of osteoporosis,
falls, and possibly certain types of cancers and some
autoimmune diseases. In addition, observational
studies in humans have found that higher serum
vitamin D levels (measured as 25-hydroxyvitamin D)
are not associated with increased risk for
cardiovascular disease and may, in fact, be associated
with decreased risk.[iv]
In a recent study, the association between serum 25hydroxyvitamin D (25[OH]D) levels and the
prevalence of peripheral arterial disease was examined
in 4,839 individuals participating in the National
Health and Nutrition Examination Survey, 2001 to
2004. The prevalence of peripheral arterial disease
from the lowest to the highest quartile of serum 25
(OH)D was 8.1%, 5.4%, 4.9%, and 3.7% (p for trend <
0.001). After adjustment for potential confounding
variables, the prevalence of peripheral arterial disease
was 80% higher in the lowest quartile than in the
highest quartile of serum 25(OH)D.[v]
This cross-sectional study does not prove cause-andeffect. However, there are several possible mechanisms by which vitamin D might protect against the
development of cardiovascular disease. Low vitamin D

levels are associated with insulin resistance, diabetes,
and hypertension, each of which is involved in the
pathogenesis of heart disease.
It is now well documented that there is a high prevalence
of vitamin D insufficiency in Western societies, as high
as 30-40% in some studies. Even in parts of the United
States with abundant amounts of sunshine, such as
Arizona and Florida, inadequate vitamin D status is
surprisingly common, because many people avoid the
sun or use strong sunscreens out of fear of developing
skin cancer. It has also become clear that supplementing
with 400 IU per day of vitamin D is often not sufficient
to normalize vitamin D status. Many people need 8001,000 IU per day, and some need even more, to bring
their serum 25(OD)D level up to normal. While it is still
not known whether supplementing with relatively large
amounts of vitamin D (such as 1,000-2,000 IU per day)
can decrease the risk of heart disease, the new study
should at least diminish concerns that taking those levels
of vitamin D might cause cardiovascular disease.
Some investigators have been suggesting that people
should be taking even larger doses of vitamin D – 2,00010,000 IU per day – in order to raise their serum 25(OD)
D level to a purported optimal range. These larger doses
are claimed to be safe, because they do not cause the
average person to develop hypercalcemia. However, one
cannot rule out the possibility that long-term intake of
high doses of vitamin D could cause arterial calcification
or some of the other pathological changes seen in
experimental animals. Therefore, until more is known, it
would be prudent to limit vitamin D supplementation for
most healthy individuals to 2,000 IU per day or less, the
dose that the Food and Nutrition Board of the Institute of
Medicine has set as being probably safe for the general
population.
N-acetylcysteine Prevents Postoperative Atrial
Fibrillation in Patients Undergoing Heart Surgery
Author: Steve Austin, N.D.
Reference: Ozaydin M, Peker O, Erdogan D, et al. Nacetylcysteine for the prevention of postoperative atrial
fibrillation: a prospective, randomized, placebo-controlled pilot study. Eur Heart J 2008;29:625–31.
Design: Randomized double-blind intervention trial
(Continued on page 167)
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Participants: 115 adults undergoing coronary bypass
surgery or cardiac valve surgery
Study Medication and Dosage: Intravenous (i.v.) Nacetylcysteine, 50 mg/kg body weight, administered 2
times: 1 hour before surgery and 48 hours postsurgically
Primary Outcome Measure: Incidence of postoperative atrial fibrillation (AF) lasting longer than 5
minutes per episode
Key Findings: 5.2% of patients receiving NAC
experienced AF, compared with 21.1% of patients
given placebo, representing an 80% decline in risk
(p<0.02).
Practice Implications: Cardiac surgery-induced
arrhythmias are relatively common iatrogenic events.
Researchers have begun to believe that AF may be
partially a function of oxidative stress. NAC is antioxidant under most circumstances.
If i.v. administration of NAC is not practical, it is
important to note that most clinical NAC trials use oral
(p.o.) administration effectively. Though most trials
using p.o. administration have administered 1500 mg/
day or less, the i.v. dosage used in this trial would
equal 3,500 mg for a 70 kg adult. This could be
approximated with four tablets containing 900 mg
NAC each. Unfortunately, the findings of this trial do
not tell us whether smaller doses and/or p.o. administration would be equally effective.

Is the RDA for Vitamin B6 Too Low?
Author: Alan R. Gaby, M.D.
Vitamin B6 is an important nutrient that appears to be
effective for preventing or treating a wide range of
health conditions, including asthma, carpal tunnel
syndrome, cardiovascular disease, premenstrual syndrome, nausea and vomiting of pregnancy, and some
types of epilepsy and depression. According to a
recent study, many people may not be consuming as
much vitamin B6 as they need.
The Recommended Dietary Allowance (RDA) for
vitamin B6 has varied over the years, from 2.0-2.2 mg
per day in the 1980s to 1.3-1.7 mg per day currently
(the ranges reflect variations in requirements
according to age and gender). However, a recent study
indicates that laboratory evidence of vitamin B6
deficiency is common even among people who are
consuming more than 2 mg of the vitamin per day.
Plasma concentrations of pyridoxal 5'-phosphate (PLP;
the biologically active form of vitamin B6) were
THE ORIGINAL INTERNIST

SEPTEMBER 2008

measured in 6,000 people participating in the National
Health and Nutrition Examination Survey (2003-2004).
The proportion of subjects whose dietary vitamin B6
intake was less than 2 mg per day ranged from 35% in
men aged 13-54 years to 65% in menstruating women.
The proportion of subjects who had a low plasma PLP
level while consuming 2.0-2.9 mg/day of vitamin B6
was 19% for children younger than 13 years, 10% for
males aged 13-54, 20% for menstruating females, 14%
for men and women aged 65 or older, 12% for white
males aged 13 or older, and 9% for male nonsmokers
aged 13 or older.
The prevalence of low plasma PLP level while
consuming 3.0-4.9 mg per day of vitamin B6 was 3-7%
in the different groups. The prevalence of low plasma
PLP level while consuming more than 5.0 mg per day of
vitamin B6 was 1-6% in the different groups, with three
of the five groups studied having a prevalence of 4-6%.
Based on these findings, the authors of the study
concluded that an RDA of 3.0-4.9 mg per day may be
more appropriate than the current RDA.
In 1984 I wrote a book called The Doctor's Guide to
Vitamin B6, in which I pointed out that a number of
environmental pollutants being used widely in industry
and agriculture (particularly hydrazines and hydrazides)
may be interfering with the way our body utilizes
vitamin B6. Certain diseases that respond to high doses
of vitamin B6 have increased in prevalence over the past
several decades (such as asthma and depression) or were
virtually unknown 50 years ago (such as carpal tunnel
syndrome). Whether or not these pollutants decrease
plasma PLP concentrations is not known, but a case can
be made that exposure to these substances increases our
vitamin B6 requirement.
The RDA is defined as the level of intake of a nutrient
that would be expected to meet the known nutritional
needs of practically all healthy persons. The RDA does
not apply to people who are ill, because many diseases
are known to increase nutrient requirements. In addition,
the use of certain medications (such as oral contraceptives or theophylline) increases vitamin B6 requirements. In my experience, supplementation with relatively high doses of vitamin B6 (such as 50-200 mg per day)
seems to be necessary to treat some medical conditions
effectively.
Although dosages of vitamin B6 up to 200 mg per day
are generally safe, larger doses (such have 500-2,000 mg
per day) have been reported to cause a sensory neuropathy in a stocking-and-glove distribution. There is one
case report in which a patient developed a sensory
(Continued on next page)
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neuropathy while taking 200 mg per day. However,
the validity of that report is in doubt, since the patient
was only interviewed by telephone and was never
examined. Supplementation with vitamin B6 in dosages above the RDA is often useful in clinical practice.
However, to minimize potential adverse effects, the
lowest effective dose should be used. In addition,
patients taking 200 mg or more per day should have a
periodic neurological examination and should be
advised to watch for adverse effects such as numbness
and tingling in the hands and feet.
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A Spotlight Falls on Coriolus versicolor in the
Treatment of Cancer
Author: Steve Austin, N.D.
Reference: Abscal K, Yarnell E. A turkey tails
polysaccharide as an immunochemotherapy agent in
cancer. Altern Complement Ther 2007; August:178–
182.
Design: Review of a variety of clinical trials, some
randomized, most (but not all) with control groups
Participants: Subjects from a wide variety of clinical
trials most containing more than 100 cancer patients
per trial
Study Medication and Dosage: Polysaccharide
krestin (PSK) typically at 3 g/day for variable periods
of time (months to years)
Outcome
survival

Measures:

Survival

and

disease-free

Key Findings: For the most part, blinded trials
studying patients with gastric, esophageal, lung, and
colorectal cancer have reported significant improvements in survival and/or disease-free survival. Results
from breast cancer research are also encouraging but
are less consistent.
Practice Implications: PSK is a hot water-extracted
product of the mushroom Coriolus versicolor (also
known as Trametes versicolor). PSK is produced in
Japan from Chinese raw material and is commonly
used by oncologists in Japan as an adjunct to
chemotherapy and other conventional treatments. It is
rarely studied in the absence of conventional treatment.
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Many clinical trials have appeared in which the effects
of PSK plus conventional treatment were compared with
the effects of conventional treatment alone or conventional treatment plus placebo. A PubMed search using
key words “Coriolus,” “cancer,” and “human” produced
42 citations. Changing the keyword “Coriolus” to “polysaccharide krestin” produced 257 citations.
These trials investigate the effects of PSK in patients
with a wide range of cancers. Most reports have
appeared in medical journals not widely read outside
Japan. As a result, many American healthcare professsionals who use natural therapeutics remain unaware of
PSK. A surprising number of these trials have reported
statistically-significant improvement in survival and
disease-free survival compared with placebo. PSK is
believed to produce its effects through stimulation of the
immune system. The most typical dose given to cancer
patients in clinical trials has been 3g/day of extract.
The proprietary Japanese product PSK is essentially
unavailable in North America, so health care professsionals in this country who wish to use it therapeutically
typically prescribe hot-water extracted Coriolus products
that are not identical to PSK, though hopefully quite
similar. When compared with products extracted with
hot water or steam, alcohol-based tinctures of Coriolus
are believed to extract different constituents and in
differing amounts. Therefore, alcohol-extracted Coriolus
products may well not produce the clinical effects
associated with PSK. No trials have yet compared the
clinical effects of PSK with over-the-counter hot water
extracts of Coriolus.
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DABCIs and Where They Are
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. Terese Tomanek
Duluth, MN

Dr. Stephen Button
Mount Airy, NC

Dr. Timothy Whelan
New Hope, MN

Dr. Kaaren Carrick
Raleigh, NC

Dr. Jon Williams
Bloomington, MN

Dr. Sharon DeFrain
Cary, NC

MISSOURI
Dr. David Clark
Oak Grove, MO

Dr. Laura Frey
Black Mountain, NC

Dr. Jack Kessinger
Rolla, MO
Dr. Jay Kessinger
Rolla, MO

Dr. John Gerber
Blaine, MN

Dr. Mable Leckrone
Liberty, MO

Dr. Timothy Gerhart
Red Wing, MN

Dr. Duane Lowe
Maplewood, MO

Dr. Bernie Finch
Red Wing, MN

Dr. Terry Nelson
Independence, MO

Dr. Jedidiah Krauss
Minnetonka, MN

Dr. Jeremy Thornton
Stockton, MO

Dr. Nikolas R. Hedberg
Asheville, NC
Dr. Sandrine Martin
Cornelius, NC

OHIO
Dr. Robert Gilbert
Mansfield, OH

Dr. John LaHoda
Richboro, PA

Dr. Mark McAdoo
Athens, OH

NEW JERSEY
Dr. Jon Mastrobattista
Bernardville, NJ

OKLAHOMA
Dr. Gerry Langston
Tulsa, OK

Dr. Perry Ricci
Egg Harbor City, NJ

Dr. Richard Santelli
Bethany, OK

NEW MEXICO
Dr. John H. Gelhot
Albuquerque, NM

Dr. Michael Taylor
Tulsa, OK

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. Shereen Jegtvig
Albuquerque, NM
NEW YORK
Dr. Ronald Safko
New York City, NY
NEVADA
Dr. Howard Balduc
Las Vegas, NV
Dr. Craig Roles
Henderson, NV

Dr. David Wickes
Portland, OR

Dr. Mark Homison
Cranberry Township, PA

Dr. William Lyden
Minneapolis, MN

Dr. Brenwyn Peddycoat
White Bear Lake, MN

Dr. Mark Thomas
Cottage Grove, OR

Dr. Todd Smith
Winston-Salem, NC

Dr. Van Merkle
Dayton, OH

Dr. Joseph Muldoon
Slayton, MN

Dr. James Siegel
Canyonville, OR

PENNSYLVANIA
Dr. Bruce Fink
Coudersport, PA

Dr. Robert Wiehe
West Plains, MO

Dr. Thomas Miller
Coon Rapids, MN

Dr. Thomas Richards
Beaverton, OR

Dr. Barbara Saunders
Garner, NC

Dr. Mac Beth Lindstrom
Slayton, MN

Dr. Todd McGillick
Gaylord, MN

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

OREGON
Dr. Scott Northrup
Brookings, OR
Dr. Daniel Beeson
Portland, OR
Dr. David Braman
Tuelatin, OR
Edward Brown
Portland, OR
Dr. Kathleen Galligan
Oregon City, OR

NORTH CAROLINA
Dr. Phillip Arnone
Matthews, NC

Dr. Edward Geller
Medford, OR

Dr. William R. Armstrong
Laurenburg, NC

Dr. Usha Honeyman
Corvallis, OR

Dr. Fredrick Osterberg
Red Lion, PA

Dr. Ralph Burton
Kennedale, TX
Dr. Janie Duke
Plano, TX
Dr. Doreen Lewis
San Antonio, TX
Dr. Joe Lindley
Houston, TX
Dr. Tim McCullough
Houston, TX
Dr. Virginia Thompson
Arlington, TX
UTAH
Dr. Don Vradenburg
St. George, UT
VIRGINIA
Dr. Robert Duca
Dunn Loring, VA
Dr. Guntrang Khalsa
Herndon, VA

Dr. Jeffrey Ware
Washington, PA

WASHINGTON
Dr. H. Earl Moore
Spokane, WA

SOUTH CAROLINA
Dr. Jon Bergrin
Florence, SC

WISCONSIN
Dr. Leslie Best
Madison, WI

Dr. Bruce Gwinnup
Charleston, SC

Dr. Barbara Bradley
Wausau, WI

Dr. Peter Kfoury
Charleston, SC

Dr. Kevin Branham
Eagle River, WI

Dr. Robert Pascal
Charleston, SC

Dr. Gwendolyn Gauerke
Iola, WI

SOUTH DAKOTA
Dr. Roger Bommersbach
Brookings, SD

Dr. Craig Gilbaugh
Ashland, WI

Dr. Roger Prill
Mitchell, SD
Dr. David Schwierert
Rapid City, SD
TENNESSEE
Dr. William Strauss
Lebanon, TN
TEXAS
Dr. Edward Brown
Dallas, TX
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Dr. Kathleen Maedke
Milwaukee, WI
Dr. Cheryl Metzler
Green Bay, WI
Dr. David Sommerfeld
Rice Lake, WI
Dr. Gina Steinman
Blanchardville, WI
Dr. Dean Willhite
Manitowoc, WI
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