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problem, constipation. Then they have to add a laxative to
their daily routine. And on and on it goes.

From the
Editors Desk

Seems to me it should be a simple fix of figuring out what
is causing the headache, fix that problem and not have to
fall into a routine of taking medications on a daily basis.
It is not unusual to have patients enter our clinic that are
on well over ten medications. Most are on at least two or
three blood pressure meds. I always wonder if the first
one did not work, why didn’t their physician take that one
away and try something different? At least that is logical.

by: Virginia Kessinger

It is almost time to start cringing at the big pharma
advertisements about what kind of influenza we can
expect this year. I walked into our local chain drug store
the other evening and noticed huge banners following
everyone into the building.
Flu Shots Here!
Get Your Pneumonia Immunizations Here!
B12 Shots! Inquire Inside.
I am wondering if we are getting to the point of physicians
only seeing patients when they are ready for hospice.
With the age of technology and internet opinions running
amuck, most people think they can self diagnose. They
can also self-treat, as long as they have a user friendly
chain drug store in their area like ours.
Everyone seems to be missing the big picture when it
comes to health care. Most people are in the “sick care”
mode. If they have a headache, they take a headache
pain pill. If they have to take too many, they get another

Eliminate Debt
Mike Everett,

Patients tend to go to several specialists and they have
prescriptions from each. Sometimes there are duplications.
Who is in charge? Who is guiding these folks? They are
just following orders from someone they trust.
Again, most medications are to relieve a symptom. Not
fixing the cause. Seems like that is a step behind. That
brings me back to my flu dilemma for 2014. The flu
vaccines are created from the bug of a year ago. How is
that logical?
We educate our patients on building a strong immune
system so they don’t have to worry so much about what
bug is coming next. Don’t you wonder why someone can
sneeze in a room full of people and only a handful catch
a cold? And why are so many exposed to many health
threatening illnesses, but only a few contract the disease?
Our creator was pretty smart. The only mistake we make
is thinking he made a mistake. Dr. Kessinger used to say,
“ We were not born with a deficiency of drugs…… or too
many parts.”u

Create Wealth
- 785.760.3189 -

Experience Freedom
michaelkeverett@gmail.com
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The
Legacy
Continues
by: A. Jay Kessinger IV, DC, ND, DABCI

A big obstacle to overcome in practice is, in reality, only
a bump in the road.
Of course this depends upon how your office handles it
both internally, as well as externally.
What I’m alluding to is a cash versus an insurance based
practice. I recall my grandad, Dr. A J Kessinger, stating
that when a person has health insurance their contract
is between them and the insurance company, and he did
not sign on to agree with their terms. As a rookie doctor
in the field, so looking forward to my insurance checks
coming in the mail, I just couldn’t understand how I could
apply Grandad’s logic into my practice. I paid heed to
my fathers’ father maybe more so as a rookie than I did
my own father, Dr. Jack Kessinger. However, that whole
insurance acceptance, etc. was so enticing that it took
years of experience and maturation to see that Grandad
was right about that as well.
Dad, being a recipient of his dads’ wisdom, gained much
notoriety as a local politician, and national health care
speaker. He was able to touch multitudes of people with his
down to earth instructions, views, and didactic materials.
In the end, speaking from a perspective of being the oldest
branch on the tree (Dads’ side of my family), I realize
that before the legacy can continue there has to be foot
steps to follow.
As a professional health care provider, being “in network”
is a fancy way of saying, “Ok, I’ll follow your rules, and
only see patients to the extent that you state, and only
employ the techniques that you will allow.” It really starts
smelling like an HMO. I guess if it walks like a duck and
talks like a duck, it just may be one.
In our practice we have several strategies to better enable
us to serve those we have the privilege to serve the very
best conservative outpatient natural health care that
science has to offer. And we do this on a cash basis. There
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is a caveat, and that is this. We accept insurance payments
for veterans referred to our office for “chiropractic” care,
personal injury and workers compensation.
Several years ago, upon Dads’ suggestion we started a
diagnostic extravaganza called “March Madness” during
the month of March, as a service to our community. We
perform over $1,500 worth of diagnostic procedures and
then interpret the results for a nominal fee.
Later, upon hearing my explanation of how that if we,
as a society, expected as much from our auto insurance
as we do from our health insurance, hardly no one could
afford to drive. Comprehensive auto insurance will pay
for catastrophic damage to your automobile in case of a
collision, but it will not replace normally worn tires, put
fuel in the tank, or perform general maintenance. Health
insurance should be the same way and only pay for
catastrophic loss, but in minds’ eye of John and Jane Q
Public, “If my insurance won’t cover it, then I can’t afford
it.”
Annette, our assistant office manager (soon to be
naturopathic doctor, resident computer geek, and all
around great co-worker) said that we should do a March
Madness type of extravaganza and call it “September
Tune Up.” That was such a good idea that we adopted
that as well. These “show and tells” are a great practice
builder by opening peoples’ eyes to their health. It also
serves as a wonderful way of keeping the clinic running
smooth, especially in times of extreme busy’ness. And,
our patients are offered an economical health checkup biannually!
Dad and I began a radio program about 15 years ago, “a
Healthy Concept” in which we were allowed to broadcast
facts about natural health care. Today my brother, Dr.
Robert Kessinger, and I, with occasional help from Annette,
continue the 30 minute program Tuesday mornings from
9;30 -10:00. You can catch us live as it streams from
KTTR in Rolla, MO or listen to our old shows on your
computer. Our URL is www.drkessinger.com.
Dad liked to say that drugs can keep you alive, but they’ll
never make you healthy. He was also fond of ridiculing
some of big pharmas’ advertizing by saying that, “diet and
exercise are always enough.” u
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PEROXYNITRITE, IS
THIS THE “GORILLA
IN THE ROOM” WE
HAVE BEEN MISSING?
HOW YOU CAN
FINALLY CONTROL
PEROXYNITRITE
BY SUPPORTING
GENETIC VARIANTS
by: Robert Miller, CTN

It has been well documented that free radial damage and
the accompanying inflammation created by free radicals
is often the root cause of most of the chronic conditions
we see today. Scientific literature is finding Peroxynitrite
(an oxidizing agent) to often be a causative factor with
these chronic conditions. Peroxynitrite is created by a
process called NOS-uncoupling, where rather than nitric
oxide being produced by the NOS (nitric oxide synthase)
enzyme, the superoxide free radical is produced, which
then leads to peroxynitrite.
I have observed that up to 80% of the clients that come
to my office for help have conditions related to overproduction of peroxynitrite. The analogy has been made
in that there is a “gorilla” in the room, causing havoc, and
we have been so focused on symptoms, we have missed it.
After you start “looking for the gorilla” and recognizing
the signs of peroxynitrite, you will begin looking at your
patients in a new light.
Until now, there were limited efforts that could be
used to reduce peroxynitrite. Fortunately, advances in
understanding genetic variants in the methylation cycle
have given us new insights into how to reduce the carnage
from this damaging oxidizing agent.
In this article, we will explore what peroxynitrite is, how
it’s created, the conditions where it is implicated as a cause
or cofactor, how genetic variants in the methylation cycle
contribute to the creation of it, how to compensate for
these variants and, finally, how some herbs and nutrients
can help scavenge it.
What is Peroxynitrite?
Peroxynitrite is an anion with the formula ONOO−, and
is a molecule that is itself not a free radical (although
commonly referred to as one), but is a powerful oxidant
(Schiller, 2004).

THE ORIGINAL INTERNIST SEPTEMBER 2014

Peroxynitrite is formed when nitric oxide reacts with
superoxide. Physical and/or extreme emotional stressors
(Pall M. , 2007) can cause nitric oxide synthase (NOS) to
switch from its beneficial job of producing nitric oxide,
to producing superoxide instead (Pac071). This process is
called “NOS uncoupling.”
Uncoupling can also occur as a result of various other
factors, one of which is from high levels of oxidized
glutathione (GSSG) relative to reduced glutathione
(GSH), as oxidized glutathione lowers the body’s defense
against free radicals. Glutathione is often labeled as “The
Master Antioxidant” because of its ability to regenerate
itself and also other antioxidants within the body.
If L-arginine (the amino acid precursor to nitric oxide) is
not effectively converted to nitric oxide, uncoupling will
result, and superoxide will instead be produced, increasing
chances of peroxynitrite formation (Sankaralingam,
2006).
Another key cause of uncoupling arises from depletion
of the critical NOS cofactor tetrahydrobiopterin (BH4)
(Alkaitis, 2012). BH4 is a cofactor for creating nitric oxide
synthase (NOS) enzymes necessary for creating nitric
oxide (Alp, 2004). Although there is a direct, correlative
relationship between peroxynitrite elevation and BH4
depletion (Pall M., 2007), various other factors can deplete
BH4, such as chronic viral/bacterial infections, chronic
inflammation, and heavy metals. Also, genetic variants
are now understood to be involved in peroxynitrite
formation and BH4 depletion. These include variants that
affect folate levels, since folate assists the regeneration of
BH2 into BH4, variants that lower antioxidant levels in
the body, and variants that create high levels of ammonia
in the body, as BH4 is used up detoxifying ammonia.
In addition to uncoupling, peroxynitrite formation can
also occur when levels of nitric oxide are so high that
superoxide dismutase is overcome and can no longer
provide dismutation activity (Vinten-Johansen, 2000).
Normally, when nitric oxide reacts with superoxide,
superoxide dismutase (SOD) corrals the free radical and
converts it to hydrogen peroxide, which is then further
converted to water and molecular oxygen by catalase and
glutathione peroxidase.
Peroxynitrite will be formed in any cell or tissue where
both the superoxide and nitric oxide radicals exist
simultaneously.
Diagram #1 shows how NOS uncoupling can occur.
On the left side, you see adequate BH4 combining with
oxygen, NADPH and arginine. The NOS enzyme takes
these “ingredients” and makes nitric oxide. When BH4
interacts with L-arginine, it turns into BH2. With the help
of the DHFR enzyme, folate, folinic acid and SAMe, BH2
is then converted back into BH4.
However, due to genetic variants in the DHFR enzyme,
or variants that can reduce folate, folinic acid and SAMe,
BH2 is not converted back into BH4. As a result, the
(Continued on next page)
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Diagram 2

as a cause or cofactor in many of the chronic conditions
we see today. From Alzheimer’s disease and dementia
to Crohn’s disease, colitis, diabetes, neurodegenerative
disorders (Pacher, 2007), osteo and rheumatoid arthritis,
cardiovascular issues of all kinds, and the list goes on and
on.
Because of its oxidizing properties, peroxynitrite interacts
with lipids, DNA, and proteins via direct oxidative
reactions or via indirect, radical-mediated mechanisms.
These reactions trigger cellular responses ranging from
subtle modulations of cell signaling to overwhelming
oxidative injury, committing cells to necrosis or apoptosis
(Pacher, 2007).

http://www.bioscience.org/2009/v14/af/3240/fulltext.
php?bframe=figures.htm
BH2 combines with the L-arginine and oxygen, and the
free radical superoxide is made. Then, the superoxide
combines with nitric oxide to make the very damaging
peroxynitrite.
Diagram #2 shows the same thing, but is a different
graphic representation that some people may find easier
to understand.
What conditions are caused by, or worsened by
peroxynitrite?
It has become apparent that peroxynitrite is implicated

Listed are a few of the many conditions caused by, or
worsened by peroxynitrite:
• Asthma – “Peroxynitrite may contribute to airway
obstruction and epithelial damage in asthma. It may
also enhance inflammatory cell recruitment” (Saleh,
1998).
• Alzheimer’s disease – “Increased protein nitration
in neurons has been found in brain tissue of
Alzheimer’s patients, suggesting strong evidence
that peroxynitrite is involved with oxidative damage
of their brain tissue” (Smith, 1997).
• Fibromyalgia – “The most characteristic symptom
of fibromyalgia is multi-organ pain and it is known
that both excessive N-Methyl-D-aspartic acid
or N-Methyl-D-aspartate (NMDA) activity and
excessive nitric oxide levels can generate pain. In
addition, peroxynitrite is implicated in generating
(Continued on next page)
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sensations of pain. It is known that when NMDA
receptors are hyperactive they produce excessive
nitric oxide and peroxynitrite” (Pall M. L., 2003).
Osteoporosis – “Peroxynitrite has been found to
have correlations with osteoblast derangement by
nitric oxide. Cytokines released during inflammatory
arthropathies can induce peroxynitrite production in
human osteoblast-like cells” (Da Rocha, 2002.
Ulcerative colitis – “Nitric oxide and peroxynitrite
formation may play an important role in causing
irreversible cellular injury to the colonic mucosa
in patients with active ulcerative colitis” (Kimura,
1998).
Cancer – “Peroxynitrite are critical components
of cancer progression. Reactive nitrogen species,
particularly peroxynitrite, have been shown to play
a major role in carcinogenesis, affecting diverse
processes including inflammation, proliferation,
apoptosis, tumorigenesis, and metastasis” (Dairu,
2004).
Depression – “Depression is associated with decreased
levels of serotonin which is made using BH4 and
the amino acid, tryptophan. However, peroxynitrite
oxidizes tryptophan, thereby inactivating it. This
causes decreased levels of serotonin” (Coppen &
Doogan, 1988).
Autism – “Activated microglia, shown to be present
in autism” (Vargas, 2005) “produce an excess of
reactive oxygen species and reactive nitrogen species,
including superoxide, nitric oxide and peroxynitrite,
which subsequently can lead to mitochondrial
DNA damage or protein modifications that cause
mitochondrial dysfunction” (Anderson, 2008).
Diabetes - “Peroxynitrite contributes to the
development and progression of diabetic nephropathy,
retinopathy and neuropathy” (Pacher P. O., 2012).
Multiple Sclerosis - “Nitrite and nitrate, the stable
oxidation products of nitric oxide and peroxynitrite,
respectively, were measured in cerebrospinal fluid
samples obtained from Multiple Sclerosis patients
and controls. Levels of nitrate were elevated
significantly during clinical relapses of MS. This
data suggests that peroxynitrite formation is a major
consequence of nitric oxide produced in MS-affected
central nervous systems and implicate a role for this
powerful oxidant in the pathogenesis of MS” (Cross,
1998).

What major factors scavenge and reduce peroxynitrite
production?
As previously stated, although we understand the dangers
of peroxynitrite, until now, knowing how to reduce it has
been another story. This process is more complex, and
it seems unlikely that it would be as easy as reducing
cholesterol or blood pressure when a drug is used.
To reduce peroxynitrite, you need to make sure that all of
the following processes are working properly.
Superoxide Dismutase Production
Superoxide dismutase is the antioxidant that neutralizes
the superoxide free radical. If the body does not have
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enough SOD, you will never win the battle against
peroxynitrite. As you will learn later in this article, many
individuals have genetic variants or polymorphisms, in
their SOD enzymes and will have lower levels of SOD.
Consequently, supplementation with SOD and nutrients
that support SOD production will be critical components
for these individuals.
Glutathione
Glutathione, known as the “master antioxidant”, is needed
for neutralizing peroxynitrite. Once again, there are genetic
variants that impact the production of glutathione and
there are other variants that can decrease the production of
cysteine and glycine, the amino acids needed to produce
glutathione.
One of the most respected physicians in Functional
Medicine is Dr. Mark Hyman. In a recent blog he wrote:
“In treating chronically ill patients with Functional
Medicine for more than 10 years, I have discovered
that glutathione deficiency is found in nearly all very
ill patients. These include people with chronic fatigue
syndrome, heart disease, cancer, chronic infections,
autoimmune disease, diabetes, autism, Alzheimer’s
disease, Parkinson’s disease, arthritis, asthma, kidney
problems, liver disease and more.”
Dr. Hyman further stated, “At first I thought that this was
just a coincidental finding, but over the years I have come
to realize that our ability to produce and maintain a high
level of glutathione is critical to recovery from nearly all
chronic illness–and to preventing disease and maintaining
optimal health and performance. The authors of those
89,000 medical articles on glutathione I mentioned earlier
have found the same thing!”
Glutathione can be found in virtually every cell of the
human body. The highest concentration of glutathione is
in the liver, making it critical in the body’s detoxification
process.
Additionally, nicotinamide adenine dinucleotide (NADH)
is needed to recycle glutathione so it can neutralize a free
radical. Lowered levels of NADH can cause high levels of
peroxynitrite as well.
Now let’s investigate the NOS enzyme and BH4, as they
are critical for slowing the production of the superoxide
radical that turns into peroxynitrite.
NOS Enzyme
The NOS (Nitric Oxide Synthase) enzyme is responsible
for converting L-arginine into nitric oxide. To learn about
all the helpful benefits of nitric oxide, read my article on
methylation, published in the March 2014 issue of this
magazine.		
It is possible to have variants in the NOS enzyme that cause
NOS uncoupling. This leads to increased superoxide and
peroxynitrite levels and decreased BH4 levels.		
When there are NOS variants, nutritional support is
(Continued on next page)
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needed for the NOS enzyme to improve its function.
It has been well documented that when some individuals
try to improve their nitric oxide levels by supplementing
with L-arginine, they have negative results. This may be
due to the NOS variants, or other factors, which create
more superoxide and peroxynitrite.
		
BH4
As you learned, BH4, also known as tetrahydrobiopterin,
combines with NOS and L-arginine and oxygen to
create nitric oxide. If BH4 is insufficient due to lack of
production, or decreased conversion of BH2 to BH4, NOS
uncoupling will occur as well.
Unfortunately, there are many variants that will lower
BH4 by slowing the production, slowing the conversion
of BH2 back to BH4, and using it for other purposes.
Slowing the Production:
Methyl folate, folinic acid and SAMe are needed to make
BH4. Many variants in the folate (MTHFR variants) and
methionine cycle can impair the production and transport
of these vital nutrients. Identifying and compensating for
these variants is critical.
BH4 is used to convert amino acids into neurotransmitters
and is then turned into BH2. The DHFR enzyme supports
the conversion of BH2 back into BH4. Variants in this
enzyme will slow the conversion process. Supplementing
with NADH may be helpful to support this conversion,
especially when a genetic variant in the DHFR enzyme is
present.
Additionally, there are often variants in the Methionine
and Transsulfuration Cycles that cause an increase in
ammonia. Unfortunately, BH4 is used to neutralize
ammonia. When these conditions exist, especially when
in combination, BH4 will be low, BH2 will be high,
and NOS uncoupling and peroxynitrite production will
occur.

Scavenging Peroxynitrite
Clearly, the preferred method to reduce peroxynitrite is to:
1. Reduce the manufacturing of it by supporting the
NOS enzyme
2. Support the production and recycling of glutathione
3. Support the production of superoxide dismutase or
supplement with SOD
4. Support the creation and preservation of BH4
5. Support the conversion of BH2 to BH4
However, when there are multiple issues that create
peroxynitrite, it may be necessary to take additional steps
to scavenge the peroxynitrite. The following nutrients
have been clinically proven to scavenge peroxynitrite.
Combinations of these nutrients may be more effective
than when taken alone.
• Witch Hazel – “A study showed that witch hazel
(Hamamelis virginiana L.) bark showed the strongest
effect for scavenging ONOO(-) of 28 herbs evaluated
in the study. Hamamelitannin, the major active
component of witch hazel bark, was shown to have
a strong ability to scavenge ONOO(-)” (Choi HR,
2002).
• Pinebark – Protects against oxidative stress in several
cell systems as a potent scavenger of free radicals.
• Aged Garlic Extract – “AGE and its compounds
protect erythrocytes from membrane damage
induced by peroxynitrite, suggesting that AGE could
be useful for prevention of cardiovascular diseases
associated with oxidative stress or dysfunction of
NO production” (Morihara N, 2006).
• Hydroxocobalamin – a potent nitric oxide scavenger,
important when there is excess nitric oxide,
contributing to peroxynitrite.
• Riboflavin 5’-Phosphate – Supports energy
production, important in the reduction of oxidized
glutathione back into its reduced form.
What are genetic variants?
Quite often, genetic variants in the body create the
conditions for increased peroxynitrite. Before we discuss
what they are, let’s give some background of genetic
variants.
DNA is a double-stranded molecule composed of sugar,
phosphate, and a combination of four nitrogenous bases
– adenine, thymine, cytosine, and guanine. The order of
these bases (our particular genetic coding) and how they
are paired is what makes each of us unique.
Our genes are made of strands of DNA code that provide
instructions for making specific proteins. The proteins,
along with nutrient cofactors, create enzymes that drive
the metabolic reactions needed for our bodies to function.
A gene can have two or more versions of how it is
expressed. These versions of genetic expression are
called alleles. For each of the thousands of genes in our
bodies, every individual inherits two alleles, one from
each parent. If the two alleles are the same, the individual
is homozygous for that gene. If the alleles are different,
the individual is heterozygous. A “wild type” allele is
(Continued on next page)
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considered to be “normal”, whereas a “risk allele” is
usually a less common variation and is generally the
contributing factor for a single nucleotide polymorphism
(SNP), also called a genetic variant (Buss, 2010).
When DNA replicates, a single base may end up getting left
out, added, or substituted with another. The substitution is
what creates a SNP (pronounced “snip”), and is what gets
replicated. If we have a SNP that affects the production
of an enzyme, it could alter the efficiency of subsequent
functions that depend on that enzyme. Such is the case,
for example, with MTHFR and the methylation pathway.
Additionally, if there are deficiencies in the nutritional
cofactors required for the production of enzymes, then the
functions that depend on that enzyme will suffer as well.
It is these SNP’s and the combination of them, that
create conditions that cause low glutathione, low SOD,
low BH4 and subsequently, higher oxidative stress from
peroxynitrite.
SOD Variants
Superoxide Dismutase (SOD) is the first line of defense
against free radicals (Kangralkar, Patil, & Bandivadekar,
2010). It is an enzyme produced by the detoxifying SOD
genes. Superoxide dismutase acts as an antioxidant and
anti-inflammatory by repairing cells and reducing damage
done to them by superoxide, a primary free radical in
the body. As stated earlier, nitric oxide combines with
superoxide dismutase to render a free radical into hydrogen
peroxide, and further enzymatic reactions result in water
and oxygen. SOD may be up to 3,500 times more potent
than vitamin C in quenching the dangerous free radicals
(Colman, 2005/2006).
There are three SOD genes that produce superoxide
dismutase enzymes:
SOD1 helps to protect the cell’s cytosol and nucleus. It
appears to be important for preventing aging and mutation
from environmental factors and oxidative stresses (Fukai,
2011). It is also referred to as Cu/ZnSOD because it
requires copper and zinc as a metal cofactor (Flatt,
2011).
SOD2, also called manganese superoxide dismutase
(MnSOD) because it requires manganese as a metal
cofactor (Flatt, 2011), helps to protect the mitochondria
from free radical damage. It has been found to be reduced
in many types of cancer, including breast cancer, pancreatic
cancer, and ovarian cancer (Borrelli, 2014).
SOD3, or extracellular SOD (EC-SOD), actions are
coordinated by cytokines and are not induced by a cell
reaction to ROS (Borrelli, 2014). SOD3 has primary
control over the inactivation of nitric oxide and plays
an important role in controlling oxidative stress and
intercellular signaling (Borrelli, 2014).
Variants in the SOD genes can slow down detoxification
ability, since the superoxide dismutase enzyme is not being
produced at 100% efficiency. These variants can now
easily be measured by genetic saliva testing. SOD variants
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can result in increased superoxide and peroxynitrite levels
due to free radicals not being neutralized by superoxide
dismutase. A vast number of peer-reviewed studies have
shown a positive correlation between SOD polymorphisms
and high markers of oxidative stress, various types of
cancers and chronic disease.
If someone has one or more SOD variants, supplementation
with SOD is advisable. It may be best to combine SOD
and catalase in a supplement. Since it is unknown how
stomach acid may impact SOD supplementation, it may be
advisable to use a SOD supplement in a capsule that only
dissolves in the intestinal tract rather than the stomach.
When variants affecting SOD exist, supplementing
with apple polyphenols and SOD may be advisable due
to their ability to increase the production of superoxide
dismutase.
Even if there are no variants, if other variants increase
the production of superoxide, supplementing with SOD
would still be advisable.
Glutathione Variants
The potent and “master” antioxidant glutathione (GSH)
is synthesized in the body from the amino acids glycine,
cysteine, and glutamine.
As with SOD, there are genes involved in producing
the enzymes that create and recycle glutathione in the
body. Almost half of the population has polymorphisms
involving glutathione production and metabolism. No
wonder we can’t detox from the onslaught of toxins.
Fifty years ago, we could get by with these variants, but
it seems likely that the food additives, air pollution, water
pollution, synthetic chemicals, furniture out-gassing
and, possibly, electromagnetic pollution is creating more
toxins than we can effectively clear when these variants
are present.
In regards to peroxynitrite, GSH donates two electrons to
completely reduce peroxynitrite.
Here are the enzymes and potential genetic variants that
can impede the production of glutathione:
• GSTM1 – Enzyme that produces glutathione
• GSTP1 A11v and 105v – Supports glutathione
production
• SHMT2 – Provides glycine for glutathione
• CTH – Creates cysteine, a precursor for glutathione,
so variants in this enzyme will likely reduce
glutathione
Glutathione is made from glycine, glutamine and cysteine.
The GSTM1 and GSTP1 enzymes make the glutathione,
while the SHMT and CTH enzymes provide the raw
ingredients. When someone has production difficulties
and “raw material” (glycine and cysteine) deficiencies,
glutathione production is further compromised.
A critical point to remember is: The more genetic
variants in glutathione, the more a potentially dangerous
condition for the body is created, likely leading to early
(Continued on next page)
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degenerative conditions. This is especially compounded
when combined with SOD variants. I have found this to be
the case when looking at these genetic variants among my
clientele. When many SOD variants and many glutathione
variants are present, these individuals often present with
early onset of inflammatory and degenerative conditions.
Folate is needed to rebuild cells, so when an individual
has a large amount of SOD variants, glutathione variants
and also folate variants (MTHFR), they also have a
decreased ability to restore and rebuild. My observation to
date has been that these individuals have multiple chronic
conditions, and cannot seem to improve, no matter what
they try.
		
In addition to supporting all the methylation pathways, the
following nutrients and herbs support the production and
utilization of glutathione:		
• Vitamin C
• L Glutamine			
• N-Acetyl-L-Cysteine
• Bromelain					
Quercetin			
• Amla Vitamin C
• Milk Thistle (Silybum marianum)			
Bacopa				
• Alpha Lipoic Acid
• MSM (Methyl Sulfonyl Methane) 			
Green Tea (Camellia sinensis)
• Selenomethione
• Ashwaganda Root (Withania somnifera)		
• Reishi Mushroom (Ganoderma Lucidum)
• Glycine (especially when the SHMT variant exists)
NOS Enzyme Variants
BH4 is a cofactor for the enzyme NOS, which, as stated
previously, converts L-arginine to nitric oxide. Without
adequate levels of BH4, nitric oxide synthase will not
convert arginine into the beneficial nitric oxide. Even
though nitric oxide production is not taking place, NOS
still functions, transferring its electron to oxygen instead,
forming superoxide, which is likely to result in the
destructive peroxynitrite.
In my office, we look at five NOS enzymes, however, it
appears as though the NOS3 D298E is the most significant.
It is not uncommon to see single or double variants in this
enzyme.
The following nutrients may assist the NOS enzyme
to more effectively produce nitric oxide instead of
superoxide:
• Cocoa Bean Extract		
• L-Citrulline		
• Green
• Coffee bean
• Peony Root			
• Schisandra Berries
• Beet Root
• Hawthorne Berry

BH4 & the DHFR and A1298C Variants
In addition to playing a critical role in nitric oxide
production, BH4 is also necessary in maintaining
normal central nervous system functioning and for
neurotransmitter production. BH4 is the rate-limiting
factor in the conversions of tryptophan to serotonin, and
phenylalanine to tyrosine, which is then converted to
L-dopa. If BH4 supply is limited, the body will prioritize
detoxification of ammonia over production or conversion
of neurotransmitters. A lack of efficient conversions can
lead to disruption of normal brain function, creating an
increased risk for ADD/ADHD, anxiety, bipolar disorder,
depression, insomnia, OCD and many other mood
disorders.
Earlier, we touched on factors that inhibit BH4 production
or limit its conversion. From a nutrigenomic perspective,
folate appears to be important for regenerating BH4 (BH2
+ Methylfolate + SAMe = BH4) (Alan L. Miller, 2008).
Polymorphisms in the MTHFR, SHMT and MTR genes
will lower BH4 levels due to their effects on folinic acid
and folate.
There are other variants that affect BH4 levels. The
MTHFR A1298C variant impacts the production of folinic
acid, which is needed to make BH4, and inhibits the
conversion of BH2 to BH4. Subsequent low BH4 levels
will likely impact serotonin and dopamine production,
and affect the support of the NOS enzyme to create nitric
oxide.
The folate-metabolizing enzyme dihydrofolate reductase (DHFR) is also involved in BH4 regeneration
(Crabtree, 2011). Variants in this enzyme will lower
BH4, increase BH2, and increase the production of
superoxide and peroxynitrite. Supplementing with NADH
(Nicotinimamide Adeninine) may be quite helpful when
there are variants in DHFR. NADH is also responsible
for supporting glutathione to be recycled. This is why
researches at Harvard Medical consider NADH to
be a potential anti-aging supplement. Supporting the
conversion of BH2 to BH4 (to create less peroxynitrite)
and at the same time supporting glutathione recycling
(to reduce peroxynitrite) likely has significant health
benefits.
Since NADH stimulates the regeneration of BH2 to
BH4, it also has positive effects on dopamine production,
as BH4 is the rate limiting enzyme for dopamine
biosynthesis. Additionally, NADH is a cofactor for
DHFR, the enzyme that is responsible for reducing folic
acid to tetrahydrofolate and also for the regeneration of
BH2 to BH4 (Crabtree, 2011) (Bailey, 2009).
Other genetic variants in the methylation cycle can create
a lack of SAMe, folate and folinic acid, all of which are
needed to create BH4. These are MTHFR, MTHFD1,
SHMT, MTR, MTRR, PEMT (choline production),
BHMT (homocysteine to methionine conversion), CBS
and SUOX. Again, please refer to my March article to
learn about these variants.
(Continued on next page)
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The following nutrients can support healthy BH4 levels:
• Royal Jelly				
• Methyl Folate				
• Folinic Acid
• SAMe					
• Lithium (to support delivery of folate)
• NADH (Nicotinimamide Adeninine)
Ammonia & BH4
NOS is involved in many functions, one of which is
ammonia detoxification (Yvette C. Luiking, 2012).
Ammonia is a natural byproduct of protein/amino acid
metabolism. Ammonia detoxification is metabolically
expensive, as it uses up two molecules of BH4 per
molecule of ammonia. When there are excess levels of
ammonia in the body, NOS is distracted from its nitric
oxide generating duties in order to detoxify ammonia,
using up BH4. Detoxification of excess ammonia is of
higher priority than neurotransmitter production.
By neutralizing the negative consequences of oxidative
stress and excess ammonia, BH4 levels should begin
to return to normal. Variants that cause BH4 to become
depleted by constant efforts to mop up excess ammonia
include MTHFR, MTR, BHMT, PEMT, and especially
CBS.		
As illustrated in Diagram #4 if the CBS enzyme has a
variant, it becomes up-regulated, homocysteine is pulled
down the transsulfuration pathway too quickly, potentially
up to 40 times faster, creating ammonia, glutamate and
over stimulating the nervous system with cortisol.
This may also result in stress and adrenal fatigue.

Summary
We have learned that the conversion of superoxide into
peroxynitrite is a larger problem than we previously
thought, and control of peroxynitrite may offer significant
support in your patients’ health.
1. Genetic variants in SOD (superoxide dismutase)
and GSH (glutathione) genes will not allow the
body to produce the antioxidants needed to clear the
superoxide and peroxynitrite, thus resulting in higher
levels of damaging oxidative stress.
2. Generic variants in NOS (Nitric Oxide Synthase), will
create more superoxide rather than nitric oxide, thus
resulting in more peroxynitrite.
3. Genetic variants in the DHFR enzyme will slow the
conversion of BH2 back to BH4, thus limiting BH4
levels, and increasing the creation of superoxide
rather than nitric oxide.
4. Genetic variants in the MTHFR, especially the
A1298C, will lessen the ability of the body to create
BH4, thus creating the NOS uncoupling that creates
peroxynitrite.
5. Genetic variants such as MTHFR, MTR, MTRR,
PEMT and BHMT will lower the SAMe needed for
optimal levels of BH4.
6. Genetic variants such as the BHMT-08 and CBS will
increase ammonia, which BH4 is used to neutralize,
again, creating more superoxide and peroxynitrite.
Finding the Variants
Fortunately, advances in technology now allow us to
measure the genes easily and inexpensively. Cheek swabs,
saliva and blood tests can be used to measure the DNA.
In my office, I created a spreadsheet that analyzes the
variants.
The Solution
I have found that it is critical to support the reduction of
peroxynitrite in the correct order. For example, if someone
has variants in folate (MTHFR), simply giving folate can
have negative consequences if there are other variants
such as the BHMT-08 and CBS.
Consequently, for the first step, use herbs and nutrients
that scavenge peroxynitrite, boost glutathione production
when these variants are present and supplement with
superoxide dismutase (SOD) if these variants exist.
Additionally, if NOS variants are present, supporting the
NOS enzyme may be done simultaneously.
(Continued on next page)
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Also, if there are variants in BHMT and CBS, choline and
digestive aids will reduce the ammonia that is depleting
the BH4.
If there are variants in folate production, folate
supplementation can be added in a few weeks, unless
there are B12 genetic issues. If so, B12 needs to be
supplemented for a few weeks before adding the folate.
It’s a delicate balance, but when you supply the folate
and SAMe for BH4 production, effectively recycle BH4,
support the NOS enzyme, provide adequate SOD and
glutathione, and ensure ammonia is under control, you
should see significant reductions in the inflammatory
process.
After you understand how the variants interact and lead
to the creation of the destructive peroxynitrite, you will
see your patients in a new way, and find success that may
have previously eluded you. To learn more, please attend
one of the two day classes I offer to teach you how to
interpret the genetic data and customize supplementation
based upon the results.
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Robert Miller, CTN, is a traditional Naturopath who sees
clients in his Lancaster County offices, with most of his
work being related to nutrition based upon genetic variants.
He and his staff continue doing ongoing research on
genetic variants and how nutrition can be used to support
them. He has written software, that will be available to
health care professionals soon, where saliva genetic tests
are analyzed and reports given for the health professional.
Contact information: rmiller@tolhealth.com or 717-7332003.		
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SOUND OFF
THE TRUTH ABOUT
TAMOXIFEN
by: Elena Morreale, DC

Tamoxifen (trade name Nolvadex) has been hailed as a
‘wonder drug’ by many physicians (and patients) since
it’s inception in the 1970’s. It is the most recommended
drug for recovering breast cancer patients, and its ‘fans’
will tell you that it produces results.

should only be used for ER+ breast tumors for which it
can have a protective effect, but not in ER- tumors for
which it has no effect.
It is prescribed for premenopausal women, as well as post
menopausal women usually as an adjuvant (additional)
treatment after receiving other conventional breast cancer
treatment (surgery/chemo and/or radiation) in an attempt
to prevent a relapse and to help prevent it developing in
the other breast. It is also often used in advanced breast
cancer when there is already metastasis (spread) to other
organs, and more recently has been used in alleged highrisk non breast cancer patients to prevent the onset of
breast cancer.
And Tamoxifen has yielded some results as its loyal
proponents will tell you. When a trial was done on 10,645
women, the following results were achieved:
•
•

But at what costs, and is it truly healing those who take it?
Anyone currently on Tamoxifen treatment (or considering
it) owe it to themselves to become aware of the bigger
picture!

•

Firstly we need to understand a bit about how Tamoxifen
acts…….

•

Breast cancer is strongly linked to the influence of
estrogen. In other words, a greater exposure to estrogen
over your life-time can increase your risks for developing
breast cancer (or your risk of relapsing after treatment).
Tamoxifen is a weak estrogen and is classified as a SERM
(selective estrogen receptor modulator). That means it can
either selectively block or activate the action of estrogen
depending on where the estrogen receptors are in the body.
In breast tissue, Tamoxifen acts by competing with
estrogen in the body, displacing it from the receptors and
thus blocking its action – hence referred to as an estrogenblocker. This is Tamoxifen’s reason for being, because
estrogen acts by stimulating replication of cells including
cancerous cells. By blocking the action of estrogen, breast
tumors are less likely to develop or progress. In other
tissues however, such as the uterus, the heart, bones and
liver, Tamoxifen acts differently; rather as an estrogen
agonist- thus promoting estrogen’s activity.
Sounds clever doesn’t it? In fact it is for this reason that
Zeneca, the drug company behind it, promotes it not only
as a protectant against breast cancer, but also against
osteoporosis in post menopausal women due to the alleged
protective effect that estrogen has on bone density.

Of the women who took Tamoxifen approximately
26% had a relapse at the 10 year mark, while 40%
relapsed after 10 years when not on Tamoxifen.
At the 15 year mark, 33% of women who have
taken Tamoxifen relapsed as opposed to 46% who
hadn’t.
With regards to death rate, 18% death rate was
recorded after 10 years in women who had taken
Tamoxifen as opposed to 25% in women who did
not.
At 15 years after starting treatment with Tamoxifen
24% of women had died, as opposed to 33% who
hadn’t taken the drug.

However as always, there is another side to the story and
the bigger picture to consider. Let’s look at the following
4 points...
1. Statistics can lie! While the above statistics as quoted
by the ‘fans’ of Tamoxifen reveal a moderate success
story, other trials will tell you a different story. (I use
the word ‘moderate’ in describing Tamoxifen’s success
because to accept that nearly one quarter of all women
will be dead within 15 years after treatment with
Tamoxifen is probably not a statistic you want to be
shouting from the roof tops!)
So how is it possible that different trials could reveal quite
different answers?
Firstly, trials are often set up in a manner to produce an
intended end-result, while statistics can be used improperly
to deliver a particular point of view. The lesson: one
should never take any one given set of statistics as gospel!
One of the most important factors to consider is who the
trial was funded by, and what they were set to gain (or
lose) by delivering a particular set of statistics.

Not all breast tumors have estrogen receptors, but
approximately 2/3 have been found to have these receptors
and are thus categorized as estrogen receptor positive
tumors (ER+). Those that do not have the receptors are
estrogen receptor negative (ER-). Tamoxifen therefore,

(It may be worth mentioning at this stage that Tamoxifen
is worth 1/2 billion dollars annually to the pharmaceutical
company promoting it, the cancer associations affiliated
with the pharmaceutical companies, and finally the
doctors who prescribe it!)
(Continued on next page)
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When you begin to look at a cross section of trials, a
different picture begins to emerge!
Take for example the trial led by Dr Christopher Li at
the Fred Hutchinson Cancer Research Centre in 2009
in which it was revealed that the fact of Tamoxifen
protecting against breast cancer was only partially
correct. It also caused certain other breast cancers! While
taking Tamoxifen long-term reduced the incidence by
60% of a 2nd ER+ tumor (a common type that tends to
not be aggressive), it simultaneously increased the risks
of getting an ER- tumor in the opposite breast by 440%!
This ER- tumor is more aggressive, harder to treat and
carries a poorer prognosis!
(note: interestingly and predictably, Dr Li in spite of
the concerns which the above-mentioned trial revealed,
released this statement; “While the study confirmed a
strong association between long-term Tamoxifen therapy
and an increased risk of ER- second cancers, it does not
suggest that breast cancer survivors should stop taking
hormone therapy to prevent a 2nd cancer.” The trial was
funded by the National Cancer Institute which has strong
ties with the pharmaceutical giants. I’ll leave you to come
to your own conclusions!)

•
•
•
•
•
•

(note: men also get breast cancer, although it is relatively
uncommon. The symptoms they can experience while
taking Tamoxifen are nausea and/or vomiting, impotence
and decrease in sexual interest, headaches and skin rashes)
And the more serious side effects:
•
•

•

Dr Sherrill Sellman also reminds us that almost all women
become resistant to Tamoxifen within 5 years. The result
is that in time, Tamoxifen rather than protecting the breast
tissue from estrogen, begins to feed it!
Also consider the trial carried out by the University of
Michigan in which a thorough personalized analysis was
carried out on 632 women in which they were explained
the details of the benefits and risks of taking Tamoxifen
with regards to their personal family and medical
history, age, race etc. Once having a full understanding
of Tamoxifen and the benefits and risks that existed for
them, alarmingly only 1% of women opted to take the
drug!

•

Not convinced yet? There is more…..
2. The side-effects! Proponents of Tamoxifen will tell you
that the benefits far outweigh the risks and will often
go on to explain that these are usually mild and seldom
experienced.
However in my experience with the women I have
interviewed, the chat groups I have partaken in, the
newsletters I have read, and last but not least the personal
family experience I have, the truth would appear to be
somewhat different! Women are experiencing many of
the listed side-effects, some of which are considered not
to be serious, yet still cause considerable loss of quality
of life, while others (such as my own childhood friend)
are unlucky enough to experience the more serious side
effects!
Below is a list of the less severe (though often very
debilitating) side effects:

Menopausal symptoms (in premenopausal women)
such as hot flashes (sometimes frequent and severe)
irregular menstrual periods
headaches and fatigue
nausea and/or vomiting
vaginal dryness and itching
weight gain (sometimes significantly)

•
•
•

Eye damage: Approx 6% of women even on the
low dose of Tamoxifen report impaired vision due
to damage caused to the retina and cornea).
Blood clots: Tamoxifen is highly irritating to the
blood vessel walls causing inflammation and can
give rise to blood clots with resultant stroke or
fatal consequences. Oral contraceptives are known
to carry a risk factor that is regarded as significant
(1:2000), Tamoxifen’s risk is 30x greater!
Cancer of the uterus: As you may have noted in the
explanation above, Tamoxifen acts by promoting
estrogen activity in the uterus (and you may
remember that estrogen promotes cell replication
and therefore cancer). In fact abnormal cells in the
uterus have been detected only 1 day after starting
treatment on Tamoxifen. In addition, precancerous
changes of the endometrium (uterine lining) such
as thickenings and polyps were evident in 10% of
women on Tamoxifen. As a result, women on the
low dose of Tamoxifen face a risk of getting cancer
of the uterus that is 2-3x greater than the normal
risk after 2 years on the drug. The longer they take
it, the higher the risk becomes.
Liver cancer: Tamoxifen is not only toxic to the
liver sometimes causing hepatitis, but it has been
referred to as a ‘rip-roaring liver carcinogen’ by
Gary Williams- director of the American Heart
Foundation. Even Zeneca, the pharmaceutical
company that vigorously promotes it, has admitted
that it is a liver carcinogen. Trials have shown a 6x
increase in the incidence of liver cancer in women
who have taken Tamoxifen.
Psychological problems: Many women struggle
with depression and poor concentration abilities
Asthma attacks: more likely in those who are
sensitive.
Vocal chord changes: causing impairment of
singing and speaking abilities.

Modern medicine seems to think it is OK to suffer some
drug side-effects if it is all in the good cause of healing
from breast cancer; but this is short-sighted! Your body
is never ‘meant to feel bad’. It means that something
is wrong and your body is not in balance. Side effects
of drugs are your body warning you that you are doing
something to it that is hurting it!
(Continued on next page)
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The sensible alternative of course is to address the cause
rather than resorting to drugs that provide short-term
answers, while producing a different list of problems in
the side effects they produce!
[Note: in spite of the theorized potential protective effects
that Tamoxifen promised on osteoporosis and heart health
(due to the estrogenic effects it has on these organs) this
has never fully materialized in clinical trials].
3. Ignoring the underlying cause! As the conventional
medical approach reveals to us time and again, it is very
good at identifying and suppressing the symptoms.
However, this mechanistic approach while producing
‘quick-fix’ answers, simply creates long-term problems
by failing to address the cause.
With Tamoxifen, one may think that blocking the effect of
estrogen is treating the cause because estrogen has been
demonstrated to raise the risk of breast cancer. However,
there is a bigger picture to consider!
One needs to delve deeper and ask the important question
of why estrogen - a hormone produced by the body and
designed for the body - should be causing such devastating
effects on women only in recent decades when women
have always produced estrogen.
When you ask yourself this question, you discover that
estrogen is having more detrimental effects on women
(and men) in modern times due to our significantly
greater daily exposure to estrogen in our modern diet and
environment.
Surely it makes infinitely more sense then, to do
everything in our power to avoid (or drastically reduce)
exposure to estrogen in our diet and our environment something which any of us can achieve - rather than
attempting to block these large quantities of estrogen with
more chemicals that have their own side effects?
When you do make diet and life-style changes that reduce
your exposure to estrogen, while also addressing other
factors that may have contributed to a toxic and oxygendeprived terrain, then the results you experience far
exceed anything that Tamoxifen (or any other man-made
drugs) could hope to achieve!
In fact this natural (and logical) approach of treating
the causes (while supporting your immune system),
comfortably offers success rates >90% making the
Tamoxifen ‘success story’ of 24% death rate of women
within 15 years seem somewhat dismal!
4. Treating cancer with a carcinogen!! Yes, you read that
right..... Tamoxifen is a carcinogen! I bet your doctor
didn’t mention that to you?
It was first recognized in laboratory studies that Tamoxifen
acts as a carcinogen because it binds irreversibly to the
DNA causing mutation to cancerous cells.
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Various institutions have subsequently recognized this,
including Australia’s National Health and Medical
Research Council (NHMRC) who stated that no amount
of Tamoxifen is safe with regards to its carcinogenic
effect.
In California, the Carcinogenic Identification Committee
voted unanimously in May 1995 to add Tamoxifen to
their list.
The World Health Organization followed in 1996 by
officially designating Tamoxifen (along with 70 other
chemicals) as a human carcinogen.
And as mentioned previously, even the pharmaceutical
company, Zeneca, who promotes and sells Tamoxifen,
has had to confess that it is a liver carcinogen.
As was mentioned in the section on side-effects, Tamoxifen
is responsible for increasing the risks of cancer in the
uterus and liver. In addition, cancer of the gastrointestinal
tract has also been associated with Tamoxifen treatment.
You need to ask yourself if you consider it acceptable to
try and suppress one cancer with a drug that puts you at
risk of developing other cancers, all the while ignoring
the safer and more effective alternatives available?
In conclusion, millions of breast cancer patients (and their
doctors) the world over, cling to this drug like a security
blanket in the hope that this little pill will somehow protect
them from what they fear more than anything – having a
relapse! (or getting breast cancer in the first place in the
case where it is used as a preventative). However this
mindset only demonstrates a complete misunderstanding
of what cancer is! We are not helpless victims of cancer
that strikes randomly! Cancer is a wake-up call to the
way we have been living our lives. It is a warning that the
cellular terrain in our body is toxic and oxygen-deprived
and it is an opportunity to put this right. There is always a
reason for cancer and that reason is the terrain….. and we
have control over this!
The mere fact that the Cancer Industry hails this drug
as such a shining star in the armory of conventional
medicine simply serves to illustrate how inadequate
our conventional approach is when it comes to treating
cancer. Quite simply, to add more toxic chemicals (and
known carcinogens as in the case of Tamoxifen) to a body
that we know is already struggling with a toxic crisis can
never achieve true healing from breast cancer nor peace
of mind from relapse!
In summary; with regards to breast cancer and the role
that an excessive exposure to estrogen plays, if it is a
complete and permanent recovery that we seek, then the
only logical approach to follow is one of addressing and
correcting the underlying root causes that contribute to an
excessive exposure to estrogen in our modern lives! u
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Micellized
Vitamin D

hydrophilic exterior.
Unfortunately, not everyone produces sufficient bile. As
a result, “fat-soluble nutrient absorption is one of the
most difficult to effect,” states nutrition researcher Jeffrey
Bland.3
The Evolution of Improved Bioavailability Technologies

WATER SOLUBLE VITAMIN
D3 OFFERS THE HIGHEST
IN ABSORPTION AND
BIOAVAILABILITY*

Have you ever needed to explain
micellization to a patient? Here is a
great explanation.
Many vitamin companies resort to marketing extremely
high doses of vitamin D, knowing how hard it is to
absorb fat-soluble nutrients. Absorption can be especially
compromised in patients with insufficient bile production,
a deficiency of digestive enzymes, or an unhealthy gut
mucosal lining.
However, there is a better and more natural way to
raise blood levels of vitamin D than mega-dosing:
micellization. This innovative technology transforms fatsoluble vitamins into water-soluble ones—dramatically
increasing solubility, absorption, and bioavailability.
Understanding Fat Absorption
How Biology Works For and Against Your Patients’
Ability to Absorb Fat-Soluble Vitamins
The human intestine has a built-in mechanism to block the
absorption of fat-soluble vitamins. It is called the unstirred
water barrier. This barrier covers the villi—small fingerlike protrusions in the intestine that absorb nutrients and
send them to the bloodstream—and prevents most fats
from being immediately absorbed. As a result, it provides
a natural defense against hypercholesterolemia; however,
it also inhibits the absorption of fat-soluble vitamins.1
This is why bile is so important. Produced by the liver,
bile aids the absorption of essential fats by helping them
cross the water barrier.2
Bile molecules are bipolar, having a lipid center (made of
cholesterol) and a water exterior.
Fat-soluble vitamins are absorbed into the bile molecule’s
fatty center and transported across the water barrier by the

Why Only Modest Improvements in Bioavailability
Have Been Achieved Thus Far
Over the past few decades, several methods have been
introduced to improve the bioavailability of fat-soluble
vitamins. The first was emulsification, in which large fat
globules were broken down into smaller particles and then
dispersed evenly within water. Later, micro-emulsified
products—which decreased particle size even further—
were introduced. More recently, particle size was reduced
down to micelles, the smallest aggregation of fat molecules
possible before denaturing occurs.
While these methods do modestly improve consumers’
blood levels of vitamin D, none are sufficient to reliably
and significantly impact absorption. Why? Because they
all still yield the vitamin in a fat-soluble state. A fatty acid
molecule is still a fat, no matter how small the particle
size. Individual micelles alone can’t easily penetrate the
unstirred water barrier.
Introducing Micellization
A Breakthrough in Fat-Soluble Nutrient Absorption
The key to truly improved bioavailability is
micellization—a process that mimics bile’s role in fatsoluble nutrient absorption. Micellization creates micelle
clusters just as bile does, and then embeds them into a
bipolar spherical matrix the way bile does. Visualize it like
a jelly donut with the dough on the outside, and the jelly
on the inside. In micellization, the water-soluble heads,
likened to the dough, are on the outside, while the fatsoluble tails, or the jelly, are contained on the inside. As
a result, the water-soluble shell naturally enters through
the water barrier of the villi, taking the fat-soluble vitamin
with it—and dramatically increasing absorption.
*These statements have not been evaluated by the Food
and Drug Administration. These products are not intended
to diagnose, treat, cure or prevent any disease.
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EFFECTS OF
DIETARY AND
NUTRITIONAL
MANAGEMENT OF A
PEDIATRIC PATIENT
WITH MOTOR TIC
DISORDER
by: Delilah A. Anderson, D.C., M.S.A.C.P.,DACBN, DABCI

Abstract:
Purpose: This case is to describe the response to dietary and
nutritional intervention of a pediatric patient diagnosed
with Motor Tic Disorder. Food sensitivities especially
those to the protein in gluten such as gliadin have long
been implicated in health issues regarding the intestinal
mucosa leading to malabsorption issues for the patient.
The research over the last several years has been looking
to the extraintestinal effects of these proteins and linking
their effects to other organs such as thyroid,³ joints,² and
the brain.4-7 The difficulty, however in the clinical setting
to determine if these proteins or some other food substance
may be causing the symptoms is in both the testing and the
patient compliance once testing is done. The concept of
hidden food allergies i.e. delayed sensitivity IgG mediated
reactions is not a new one but due to the intricacies of the
immune system much less understood. However, the IgG
mediated form of reactions is the more common vs. IgE
mediated and by some estimates as much as 50% of the
US population suffer from them.8 Currently the literature
offers little regarding food sensitivities and the effect on
motor tic disorder.
Methods: A case study.
Results: Significant relief of motor tic symptoms as
reported by the patient and the parents of the patient.
Conclusion: The case demonstrated that dietary and
nutritional intervention had a beneficial effect for this
patient.
Key Words: Motor Tic, IgG, IgE, Gluten, Gliadin,Synapsin
Introduction:
The purpose of this paper is to demonstrate the possible
link between gluten and anti-gliadin antibodies and
neurological disorders specifically motor tic disorder in a
pediatric patient.

Celiac disease(CD), gluten-sensitive enteropathy and
gluten sensitivity are all terms used to describe the disease
process affecting the small bowel. Celiac disease is also
known as celiac sprue, nontropical sprue, and glutensensitive enteropathy. Patients with CD cannot tolerate the
gluten protein or its component gliadin. These proteins are
found in wheat (semolina, durum), rye, barley, spelt and
triticale.
It was once thought that only Celiac disease, with
damage to the villi of the submucosal surface of the
small intestine associated with gastrointestinal symptoms
and malabsorption was the only clinical presentation of
symptoms. However, since the mid 1960’s it has been
demonstrated patients can have symptoms of glutensensitivity in the absence of enteropathy.¹
Over the last several years other organ involvement with
relation to gluten has been explored. Many other organs
such as joints,² thyroid,³ and the brain cerebellum and the
neuronal synapsins4-7 have been linked.
Even though there has not been any definitive link in the
literature between gluten-sensivity and motor tic disorder;
it was the approach we took to address this 6 year old’s
chief complaint of motor tic disorder. This case will
encourage further discussion regarding extraintestinal
symptoms associated with gluten sensitivity especially
those with neurological deficits other than ataxia.
Case Report:
A six year old female is brought to my office by her mother
with a diagnosis of motor tic disorder. The symptoms
began approximately 9 months prior, etiology unknown.
She exhibits facial grimaces, very choppy disruptive
movements with hands and arms, kicking and she traces in
the air repeatedly with her index finger. Her parents notice
the symptoms tend to peak in the mid to late afternoon and
they seem worse when her “outside allergies” are acting
up. The movements are very disruptive and interfere with
her school work where her grades have suffered. She is
very embarrassed to be around people when these tics
occur.
The patient’s history was remarkable for Respiratory
Synctial Virus (RSV), at the age of 6 months she was
hospitalized and treated with antibiotics. She also has
had several episodes of strep throat and ear infections
including a perforated left tympanic membrane. The
mother reports having seen several doctors at Children’s
Memorial of Chicago who gave a provisional diagnosis of
Sydenham Chorea later changed to Motor Tic Disorder.
At the time of her first visit she was under the care of a
neurologist who had prescribed Risperdal .25mg bid and
Clonidine .05mg qd. The mother states no change in the
symptoms with the medications and the neurologist is
very concerned about long term use of these medications.
The development of tolerance and their known side
effects to include sudden death warrants him to advise the
ceasing of the medications. This prompted the mother to
seek me out to see if there was an “alternative treatment
(Continued on page 124)
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for the motor tic”. Records were brought with the patient
including an MRI of the brain which was unremarkable.
The laboratory results were unremarkable save a positive
secretory IgA for soy protein indicating possible food
sensitivity.
I ordered the following tests: IgG, IgE, food sensitivity/
allergy panels; Organic Oat Test; Comprehensive Stool
Analysis with parasitology; Copper/Zinc profile; Total
cholesterol; Immune deficiency Panel; Plasma Amino
Acids; Hair Analysis.
The tests demonstrated an IgG mediated reaction to
gliadin, soy, legumes, egg and wheat as well as nutritional
deficiencies which were addressed with the following.
A nutritional protocol was developed eliminating the
foods she was allergic/sensitive to as well as develop a
supplementation protocol based on the results of the tests.
Zinc 50mg qd
Candex 1 – 1 hour before morning meal and 1 at bedtime
Therabiotics 1 tid between meals
Cod liver oil 1 tsp. qd
Basic nutrients multivitamin 1 capsule qd
Calcium chewable 333mg 1 tid
Magnesium citrate 50 mg 1 qd
Cholesterol 250 mg 1 qd
The mother of this patient gave consent to have personal
health information published without divulging personal
identifiers.
Discussion:
Abnormal reactions to foods are becoming quite common
in the United States, some estimates are as high as 50%
of the population.8 Abnormal reactions to food range
from intestinal gas, diarrhea, urticaria to migraines,
hyperactivity, brain fog and ataxia. In the case of this
six year old she has been asymptomatic for 3 years as
long as she follows her dietary restrictions. I have advised
her and her parents not to reintroduce gluten back into
her diet since during this time she did experience two
relapses lasting approximately 4 days after inadvertent
consumption of the offending foods.
At present, there is no published study of the effect of
gluten on motor tic disorder. Of the research that has been
done on gluten associated with ataxia as well as other
abnormal food reactions and their clinical manifestations,
we can draw some conclusions about the effectiveness of
eliminating gluten as well as the other IgG/IgE identified
foods in the care of this patient,
Results:
After 30 days of following this protocol the symptoms
were reduced by 80-85%. The parents were asked to keep
a daily log of symptoms as well as those reported by the
patient. Once school began her teacher was made aware
of the situation and asked to report the occurrence of any

of the motor tics, since she attends a small private school
her teacher was well aware of her previous behaviors. Her
grades have improved to straight A’s.
On two separate occasions the patient experienced
approximately 4 days of symptoms following the one
time ingestion of foods containing wheat. Once the four
days had passed, which is consistent with the elevation
and subsequent lowering of serum IgG, her symptoms
resolved.
Conclusion:
The limitations of this case would include the subjective
nature of self reporting the symptoms either by the
patient or her parents. I cannot rule out the possibility of
her naturally outgrowing these tics, however, I do think
it unlikely based on the fact she experienced symptoms
upon inadvertently consuming some of the reactive foods.
I report reasonable success in the resolution of symptoms
in this six year old patient suffering from facial grimaces,
kicking, arm chopping motions and finger tracing as
reported by her and her parents. As of the last visit the
symptoms were reduced by 90% according to the patient’s
mother. The positive results in this case study and the
limited research available on the dietary effects of gluten
on motor tic disorder warrant further investigation.
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by: Alex Vasquez, DC, ND, DO

Introduction to Iron Overload: In its “classic” form,
homozygous genetic hemochromatosis is noted in about 1
per 200-250 Caucasian persons, with a similar in-cidence
among Hispanics. The incidence among persons of African
descent is notably higher, reported as high as 1 per 80
among hospitalized African Americans. The heterozygous
form of iron overload which is phenotypically milder
occurs in as many as 1 per 7 (14% of total) persons;
any disorder that is common in the general population
will be even more common in a clinical population of
symptomatic care-seeking patients, especially those with
musculoskeletal disorders and complaints.1 Testing serum
ferritin on a routine basis in clinical practice allows for
the detection of iron deficiency (very common, even
among non-anemic patients) and iron overload (quite
common, especially among patients with joint pain,
diabetes, heart failure, and liver disease as well as many
other clinical manifestations—most common of which is
asymptomaticity.
Description/pathophysiology:
• Hereditary iron overload disorders are now
recognized as being among the most common
genetic diseases in the human population. 2,3,4,5,6,7,8
Iron overload is a phenotypic state to which a patient
arrives by either genetic or environmental/iatrogenic

1.
2.
3.
4.
5.
6.

routes. The severity of iron overload can range from
moderate to severe. Excess iron catalyzes oxidative
stress which damages body tissues and structures
in which the iron is stored. In patients with genetic
hemochromatosis, two problems exist simultaneously:
1) a disproportionately large amount of iron is
absorbed from the gastrointestinal tract (i.e., these
patients’ iron absorption is “too efficient”), and 2)
iron is preferentially deposited in parenchymal tissues
such as the heart, liver, pancreas, pituitary gland,
and joints rather than being stored safely within the
reticuloendothelial system. The deposition of excess
iron in parenchymal tissues promotes destruction of
these organs/tissues via oxidative mechanisms and
subsequent tissue necrosis and fibrosis, leading to
the protean manifestations of the disease dependent
upon which organs are most affected in the individual
patient: heart failure, hepatic fibrosis, hypoinsulinemic
diabetes, hypopituarism, and hemochromatoic arthropathy. Iron overload can be defined as a state of “iron
toxicity” similar to mercury toxicity or poisoning
with any other heavy metal or toxin, except that the
mechanism is more related to the quantity of the
iron rather than the unique characteristics or quality
of iron itself. In other words, whereas the toxicity of
mercury can be seen even when only small amounts
of the metal are present, the toxicity of iron is directly
related to the amount of the excess iron, rather than
the inherent toxicity of the iron itself.
Iron overload disorders are common in all
ethnic/racial populations
 enetic hemochromatosis is considered one of the
G
most common hereditary disorders in the Caucasian
population with a homozygote frequency of 1 per
200-250 (approx 0.5%) and a heterozygote frequency
of about 1 in 7 (approx 14%); the condition is at least
as common in other ethnic groups except that this
predisposition toward iron overload is more common in
Africans (as high as 1 in 20) and African-Americans (as
high as about 1 in 80 in some series among hospitalized
patients). Of course, the expected frequency would be
even higher among symptomatic patients than among
the general population. Thus, for a clinician in fulltime practice, the only reason for not appreciating
this condition among one’s patient population several
times per year is because one is simply not sufficiently
looking and testing for this condition.

Rationale for screening all patients
Hereditary iron-accumulation disorders occur in a large percentage of the population.
Persons with the disease usually have no symptoms.
Clinical manifestations are often indicative of irreversible organ damage or organ failure.
Iron overload can cause death if not treated early.
Early treatment ensures normal life expectancy.
Therefore, early detection (before the onset of symptoms and organ damage) requires screening asymptomatic patients.

Test of choice: Serum ferritin, shows the best correlation with body iron stores and thus prognosis and need for treatment.
(Continued on next page)
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Clinical presentations:
• Many patients are asymptomatic; when symptoms
present, most patients’ problems will be erroneously
attributed to another disorder:
o Diabetes: Patients may present with diabetes,
which is erroneously attributed to metabolic
syndrome or type-2 diabetes.9
o Musculoskeletal pain: Patients may present
with joint pain that is erroneously attributed to
osteoarthritis10, rheumatoid arthritis11, or some
other musculoskeletal syndrome.12
o Cardiomyopathy: Patients may present with
heart failure that is written off as “idiopathic
cardiomyopathy.”13
o Liver disease: Hemochromatosis liver disease
resembles and exacerbates viral hepatitis,
alcoholic hepatitis, and porphyria.
• Fatigue, lethargy, weakness
• Chronic abdominal pain
• Liver damage: Hepatomegaly, elevated serum levels
of liver enzymes and alkaline phosphatase, fibrosis
and cirrhosis, hepatocellular carcinoma, or other
findings such as hematemesis and melena, ascites,
hyperbilirubenemia and jaundice, hypoalbuminemia,
hepatic encephalopathy, clotting dysfunction, anemia,
liver abscess, increased incidence of esophageal
carcinoma.
• Abnormal glucose metabolism or diabetes mellitus:
Elevated glucose levels. Usually asymptomatic, yet can
cause weight loss, polyuria, polyphagia, polydypsia.
• Musculoskeletal disorders: Arthritis and arthralgia,
generalized osteoporosis, bone pain, myalgia.
Especially arthropathy of the hands and wrists, hips,
and knees.
• Cardiac dysfunction: Cardiomyopathy, arrhythmia,
fibrillation, congestive heart failure; shortness of
breath or dyspnea on exertion, fatigue.
• Cutaneous manifestations: Slate-gray or ashen
coloration, increased pigmentation (‘tan’) of the skin,
atrophy of the skin, ichthyosis, koilonychia, loss of body
hair, increased incidence of malignant melanoma.
• Endocrine disorders: Hypogonadotrophic hypogonadism, (autoimmune) hypothyroidism, hyperthyroidism; manifest as decreased libido, impotence,
testicular atrophy, or sterility in males, amenorrhea or
difficulty conceiving in females, loss of body hair.
• Susceptibility to increased frequency and severity
of infections:
Especially infections due to
Yersinia enterocolitica, Vibrio vulnificus, HIV, and
Mycobacterium tuberculosis.
• Neurologic symptoms: Blurred vision, sensorineural
hearing loss, hyperactivity, dementia, attention
deficit disorder, ataxia, lightheadedness, dizziness,
anxiety, depression, tinnitus, confusion, lethargy,
memory loss, disorientation, headaches and migraine
headaches, personality changes, hall-ucinations,
paranoia, chronic treatment-resistant psychiatric
illness such as schizophrenia, compulsive disorders,
bipolar affective disorder.
• ‘Alcoholism’: Alcoholism can cause elevated liver
enzymes and liver damage, and many iron overload
patients are erroneously diagnosed as alcoholics

•

•
•

despite their abstinence from alcohol when the
clinician fails to consider iron overload as the cause
for the hepatopathy.
Any race, nationality, or ethnic background:
Hereditary iron overload conditions have been
identified in people of all ethnic backgrounds and
nationalities. Secondary iron overload conditions can
occur irrespective of genetic predisposition.
Either gender: Iron overload conditions occur in both
men and women.
A family history of, or suggestive of, a hereditary iron
overload condition: Family history of iron overload,
hereditary anemia or iron-loading anemia, cardiac
disorders or “heart disease”, arthritis, diabetes,
neurologic disorders, liver disease, impotence,
amenorrhea, sterility.

Differential diagnoses:
• Diabetes mellitus: Remember that the classic
presentation of hemochromatosis is “bronze diabetes
with cirrhosis.” All patients with diabetes should be
tested for iron overload. 14,15
Conditions causally associated with iron overload

Primary/genetic disorders
1. Homozygous genetic hemochromatosis
2. Heterozygous genetic hemochromatosis
3. African iron overload
4. African-American hemochromatosis (AfricanAmerican iron overload)
5. Non-HLA-linked hemochromatosis
6. Juvenile hemochromatosis
7. Neonatal hemochromatosis
Secondary and metabolic disorders
8. Dietary excess of iron
9. Parenteral administration of iron in the form of
iron injections and blood transfusions
10. Porphyria cutanea tarda
11. Portacaval shunt
12. Hepatic cirrhosis, portal hypertension, and splenomegally
13. AIDS
14. Sudden infant death syndrome
15. Alcoholism
16. Metabolic syndrome
Inherited red blood cell abnormalities (“iron-loading anemias”, hemoglobinopathies)
17. Alpha-thalassemia
18. Beta-thalassemia
19. Thalassemia intermedia
20. Sideroblastic anemia
21. Aplastic anemia
22. Anemia associated with pyruvate kinase deficiency
23. AC hemoglobinopathy
24. AS hemoglobinopathy
25. X-linked hypochromic anemia
26. Pyridoxine-responsive anemia
27. Atransferrinemia
(Continued on next page)
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Cardiomyopathy:
Hepatopathy: Iron overload is one of the most
important rule-outs in patients with liver disease.16
Liver biopsy is often indicated to assess condition and
disease co-existence.
Musculoskeletal
disorders:
Patients
with
polyarthropathy should be tested for iron overload. 17
o Degenerative arthritis or osteoarthritis
o Pseudogout, calcium pyrophosphate dihydrate
deposition disease
o Rheumatoid arthritis18
o Ankylosing spondylitis: The resemblance here is
only superficial, related primarily to calcification
of the intervertebral discs and ligaments.19
Hyperthyroidism and hypothyroidism20,21
Hypogonadotrophic
hypogonadism:
Erectile
dysfunction in men, subfertility in women22
Porphyria cutanea tarda: “Virtually all patients have
increased iron stores; serum iron, iron saturation,
and ferritin values.”23 All patients with porphyria
cutanea tarda must be tested for iron overload.

Musculoskeletal manifestations of iron overload
Clinical findings may include:
• Joint pain
• Bone pain
• Joint swelling
• Loss of motion
• Bursitis
• Tendonitis
• Tenosynovitis
• Subcutaneous nodules
Sites of involvement
• Metacarpophalangeal joints
• Wrist
• Hip
• Knee
• Shoulder
• Ankle
• Metatarsophalangeal joints
• Elbow
• Spine
• Symphysis pubis
• Achilles tendon
• Plantar fascia
Radiographic findings
• Joint space narrowing
• Sclerosis
• Cysts
• Pseudocysts
• Osteophytes
• Hook-like osteophytes at the metacarpal heads
(high specificity)
• Flattened or “squared-off” metacarpal heads
• Generalized osteopenia
• Generalized osteoporosis
• Chondrocalcinosis
• Subchondral cysts
• Carpal erosions
• Calcific tendonitis

Clinical assessment:
• History/subjective:
o The manifestations of the condition are so protean that
history is generally non-sensitive and non-specific
for the disorder. Rarely, a patient will mention that
a relative was diagnosed with iron overload or that
a relative had an unusual heart or liver disease, and
this clue may lead to a diagnosis of iron overload
in unsuspecting family members.
• Physical examination/objective:
o The classic presentation of the fully developed disease
is “bronze diabetes with arthritis and cirrhosis.”
o Physical examination should be specif-ic for the
patient’s complaint(s) of arthritis, cardiomyopathy,
diabetes, etc.
• Imaging & laboratory assessments:
o Routine screening with serum ferritin for iron
overload among all patients should be the
standard of care in clinical practice.
n “In view of the high prevalence of hereditary
hemochromatosis, its dire consequences when
untreated, and its treatability, screening for the
disorder should be performed routinely.”24
n 
“Screening for hemochromatosis is both
feasible and cost-effective, and we recommend
its use in patients seeking medical care.”25
n 
“The high gene frequency in the general
population warrants routine screening tests in
asymptomatic healthy young adults.”26
n 
“Primary iron overload occurs in African
Americans… Clinicians should look for this
condition.”27		
o Imaging: The radiographic findings are nearly
identical to those of osteoarthritis, except
more joints are typically involved and that the
distribution is typically symmetric (both due to the
systemic/metabolic nature of the disease). Hooklike osteophytes at the metacarpal heads—with the
“hooks” pointing proximally (rather than distally,
as in rheumatoid arthritis) may be the only finding
that could be called pathognomonic. Flattened
or “squared-off” metacarpal heads are also seen.
See previous table labeled “Musculoskeletal
manifestations of iron overload” for more details.
o Laboratory evaluation: Serum ferritin is the
test of choice when looking for primary iron
overload, secondary iron overload, and/or iron
deficiency and should be a component of each
new patient’s evaluation, just as are CBC and the
chemistry/metabolic panel. Transferrin saturation
is a common test used for the detection of genetic
hemochromatosis in research studies because
it measures both iron levels but also disordered
iron handling; this is why this test is best used
in research screening of large populations. For
clinicians, serum ferritin is very obviously the
superior lab test for iron overload and deficiency.
n 
Transferrin saturation: Good test for detecting
genetic hemochromatosis before iron overload
has occurred; values greater than 40% should
be repeated in conjunction with a measurement
of serum ferritin. Guidelines for screening
(Continued on page 131)
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n

for genetic hemochromatosis advocate the
transferrin saturation test because it is a more
sensitive assessment (compared to serum
ferritin) for the hemochromatosis genotype
which manifests phenotypically not simply as
increased iron absorption and accumulation
but also as an abnormality in iron handling
which preferentially alters the transferrin
saturation value, which is the ratio of serum
iron to serum transferrin; the former rises due
to increased iron absorption while the latter
declines due to impaired hepatic synthetic
function secondary to the preferential
intraparenchymal deposition of iron in
genetic hemochromatosis. Thus, genetic
hemochromatosis is not simply a disorder
characterized by increased iron absorption; it
is also a disorder of iron handling/metabolism
wherein iron is stored intracellularly in
tissue parenchyma rather than (as in non-GH
persons) in the reticuloendothelial system.
Ferritin: Routine use of serum ferritin is
the most reasonable and cost-effective
means for diagnosing this condition in
symptomatic and asymptomatic patients.
Elevations of ferritin (i.e., >200 mcg/L in
women and >300 mcg/L in men) need to be
retested along with CRP (to rule out false
elevation due to excessive inflammation)
before making the presumptive diagnosis of

iron overload. In the absence of significant
inflammation, ferritin values >200 mcg/L
in women and >300 mcg/L in men indicate
iron overload and the need for treatment/
phlebotomy regardless of the absence of
symptoms or end-stage complications.28
Another benefit to the use of serum ferritin is
the frequent detection of iron deficiency.
Guide to Patient Management Based on Iron Status:
• Deficiency: Adult patients with iron deficiency must
generally be presumed to have occult gastrointestinal
blood loss and should therefore be referred for
gastrointestinal endoscopy; this is consistent with the
standard of care in medicine.
• Optimal: Ferritin levels between 40-70 mcg/L are
generally optimal for most men and women; up
to 120 mcg/L is reasonable for subsets of patients
with restless leg syndrome, perhaps also those with
recalcitrant depression and/or Parkinsonian features to
allow sufficient iron entry into the brain for maximal
dopamine production.
• Excess: Levels greater than 200 mcg/L in a woman
or 300 mcg/L in a man are suggestive of iron
overload and/or tendency toward accumulation
and are physiologically unnecessary and medically
unjustifiable, particularly as increased iron stores
correlate with increased cancer mortality, increased
cardiovascular mor-tality, and increased all-cause
mortality.
(Continued on next page)

Interpretation of iron status based on serum ferritin (in descending order)
Ferritin
Categorization and Management
> 800 mcg/L

Practically diagnostic of severe iron overload29: Repeat tests; rule out inflammation or occult
pathology. Initiate phlebotomy and consider liver biopsy or MRI.

> 300 mcg/L

Probable iron overload; clear predisposition to iron accumulation30: Repeat tests; rule out inflammation or occult pathology. In men, initiate phlebotomy and consider liver biopsy or MRI.

> 200 mcg/L

In women: Probable iron overload; clear predisposition to iron accumulation32: Repeat tests, rule
out inflammation or occult pathology. In women, initiate phlebotomy and consider liver biopsy or
MRI.33
In men: High-normal unhealthy iron status with increased risk of myocardial infarction34: Rule out
inflammation or occult pathology. No follow-up is mandated, yet blood donation and/or abstention
from dietary iron are recommended preventative healthcare measures.

> 160 mcg/L

In women: Abnormal iron status35: Repeat tests, rule out inflammation or occult pathology.
Consider phlebotomy and liver biopsy or MRI.

> 80-120 mcg/L

High-normal unhealthy iron status36: No follow-up is mandated; blood donation and abstention
from dietary iron are suggested preventative healthcare measures. A subset of patients with restless leg syndrome (RLS, a condition also causally associated with intestinal bacterial overgrowth
dysbiosis) have impaired transport of iron into the brain and therefore require slightly elevated
ferritin/iron levels (up to 120) to enhance cerebral iron uptake.

40-70 mcg/L

Optimal iron status for most people37,38

< 20 mcg/L

Iron deficiency: Search for occult gastrointestinal blood loss with endoscopy or imaging assessments in adults; refer to gastroenterologist.39,40

THE ORIGINAL INTERNIST SEPTEMBER 2014

131

•

Overload: Diagnosis and treatment for iron overload
can occur simultaneously with diagnostic/therapeutic
phlebotomy. Genetic testing and liver biopsy are
generally inefficient expenditures of financial and
medial resources; genetic testing is largely irrelevant
in the presence of the hemochromatosis phenotype
(i.e., otherwise inexplicable iron accumulation)
while liver biopsy exposes the patient to unnecessary
treatment delays, risk, and expenses. Identification of
idiopathic or genotropic iron overload requires testing
of genetic relatives.

Musculoskeletal findings in genetic hemochromatosis:
The only specific finding is the retrograde hook-like
osteophytes at the metacarpal heads; other findings
of intervertebral disc calcification, osteophytosis of
the humeral head, and meniscal chondrocalcinosis
are nonspecific and therefore easily nondiagnosed or
misdiagnosed.
n C
RP: Should be relatively normal as iron
overload is not inflammatory, per se. If the
ferritin is elevated and the CRP is markedly
elevated, then inflammatory and hepatic
diseases must be considered, namely advanced
cancer, viral hepatitis or other hepatopathy,
and alcoholic liver disease. If the ferritin is
elevated and the CRP is normal, then the
most likely diagnosis is iron overload, which
should be confirmed either with liver biopsy or

diagnostic/therapeutic phlebotomy.
may show anemia, but the findings here
are nonspecific
n 
Chemistry panel: may show evidence of
diabetes and hepatopathy
n 
Thyroid
assessment: may show hyperthyroidism or hypothyroidism, both of which
are more common in patients with iron
overload.
n 
Bone marrow biopsy: unnecessary and archaic
in this setting, now that serum ferritin is widely
available.
n 
Liver biopsy: traditionally considered the “gold
standard” for diagnosing iron overload but
is now clearly unnecessary for the diagnosis,
which can be established by monitoring the
response to therapeutic phlebotomy, which
is the treatment of choice. Life-saving
diagnostic and therapeutic phlebotomy
should never be denied or delayed for lack
of liver biopsy in patients with laboratory
indicators of iron overload.42
n G
enetic testing, such as for the HFE mutation:
This is a waste of time and money in most
clinical situations; these tests should be
reserved for research purposes and for
evaluation of affected relatives—especially
children—of index cases. The only value
these tests may have in clinical practice is
(Continued on next page)
n C
BC:
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that of supporting a diagnosis in a patient
with elevated serum ferritin who refuses
biopsy, liver MRI, or phlebotomy; however, a
negative result is meaningless if the ferritin is
high and the clinical picture is compatible with
iron overload. If the diagnosis is established,
genetic relatives must be tested.

Initiation of therapeutic phlebotomy is based on
serum ferritin and does not require liver biopsy
“Therapeutic phlebotomy is used to remove excess
iron and maintain low normal body iron stores, and it
should be initiated in men with serum ferritin levels of
300 microg/L or more and in women with serum ferritin
levels of 200 microg/L or more, regardless of the presence or absence of symptoms.”

Establishing the diagnosis:
Any one of the following three is sufficient:
• Diagnostic liver biopsy shows heavy iron deposits.
• Characteristic laboratory findings (ferritin >200
in women or >300 in men) and the ability to resist
intractable anemia with serial/weekly phlebotomies.
• Characteristic MRI of liver and the ability to tolerate
serial/weekly phlebotomies.

Barton JC, McDonnell SM, Adams PC, Brissot P,
Powell LW, Edwards CQ, Cook JD, Kowdley KV. Management of hemochromatosis. Hemochromatosis Management Working Group. Ann Intern Med. 1998 Dec 41

Complications:
• Patients diagnosed and effectively treated before
the onset of signs and symptoms have normal life
expectancy.
• The most common causes of premature mortality in
undiagnosed and untreated patients are related to heart
failure, liver failure, infections and/or complications
of diabetes.
Clinical management:
• Treatment for severe iron overload is iron-removal
therapy. Since blood is high in iron, the removal of
blood—therapeutic phlebotomy—is the treatment of
choice. Deferoxamine chelation can be administered
to patients who refuse or cannot withstand phlebotomy
(i.e., patients with cardiomyopathy, severe anemia,
hypoproteinemia) but is much less effective, much
more expensive, and with side effects such as
neurotoxicity. Adjunctive nutritional and lifestyle
modifications are no substitute for iron-removal
therapy, and weekly phlebotomy is the treatment of
choice.
• When a hereditary iron overload disorder is diagnosed,
all (first-degree) blood relatives must be screened for
iron overload.	 
Treatments:
• Medical standard: Iron-removal is accomplished
by weekly phlebotomy of 1-2 units (250-500 mL of
blood, each of which removes 250 mg of iron), and
deferoxamine chelation is used in patients who cannot
tolerate phlebotomy. Complications of the disease,
such as arthritis, heart failure, hypogonadism, and
diabetes are treated appropriately. Cirrhotic patients
must be monitored for hepatoma with twice-yearly
liver ultrasound and measurement of serum alphafetoprotein. Always, when a hereditary iron overload
disorder is diagnosed, all (first-degree) blood relatives
must be screened for iron overload.
• Diet modifications: These are no substitute for ironremoval therapy with phlebotomy and are weak in
their effectiveness by comparison.
o Decrease consumption of foods and nutritional
supplements which are significant sources of
iron: Iron supplements, iron-fortified foods and

•

•

•

supplements, liver, beef, pork, lamb.
o Increase consumption of foods that will decrease
intestinal absorption of iron from ingested food:
tannins in tea, phytates (in whole-grain products,
bran, legumes, nuts, and seeds), soy protein, egg,
calcium supplements.
o Ensure adequate protein intake to replace protein
lost during phlebotomy.
o Decrease consumption of excess ascorbic acid
(vitamin C); high-dose vitamin C supplementation
is clearly contraindicated. 43
o Alcohol consumption should be avoided because
ethanol exacerbates liver damage and increases
iron absorption from the gut.
Silymarin: Milk thistle has proved benefit in an animal
model of iron overload 44 and is probably suitable for
use in patients with iron overload, particularly given
its ability to reverse cirrhosis.45
Antioxidant supplementation (excluding highdose ascorbate): Oxidative stress is increased and
antioxidant reserves are decreased in patients with
iron overload.
Coenzyme Q10: CoQ-10 probably has a role in
the treatment of hemochromatoic cardiomyopathy
given its safety and efficacy in other
cardiomyopathies.46,47,48,49,50,51,52,53
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MEDICAL
EXAMS AND
CONSERVATIVE
PRIMARY
CARE
by: Christopher Murray, DC, DABCI

districts rest certification guidelines on professional health
organizations, guiding examiners toward an appropriate
qualification status. For PPE, one of those authoritative
texts used by examiners is the American Academy of
Pediatrics PPE monograph1. This text explains the PPE
process, rationale for disqualification, and discusses a
wide variety of health-related conditions that present
during PPE, ranging anywhere from MRSA and skin
infections to concussion. Emphasis in this monograph
is placed also on the largest cause of death in student
athletes, cardiac pathology. The text follows the American
Heart Association’s 2012 PPE recommendations, which
includes comprehensive personal and family history,
but furthermore recommends an examination which
emphasizes congenital and genetic conditions that may
predispose to dangerous cardiac events.2 Screening for
mumurs, possible coarctation of the aorta, hypertension,
and assessing for signs of Marfan’s Syndrome are
recommended to be assessed as part of any PPE. Below
are two examples of PPE performed in our office.
Student 1

Being a portal of entry provider is a pivotal component of
the health care delivery system. As a conservative primary
care physician it is crucial to rule out serious conditions,
refer out to appropriate health care professionals as
needed, and design treatment plans that address the
complex health concerns our patients have. In addition to
providing treatment options for acute and chronic related
conditions, a conservative primary care physician must
serve as a gate keeper, helping to facilitate health related
services that may not be directly provided by the provider.
It should come as no surprise that the foundation of
conservative primary care physician service is the
performance of routine physical examinations. Prior to
any treatment it is important to determine if the patient
in question is a candidate for the services the provider
provides, or if he would be best suited to be seen by a
specialist or some other provider. The ability to diagnose,
examine, and order routine laboratory and other diagnostic
procedures is foundational feature of healthcare in
general, and obviously also foundational to the services
that conservative primary care physicians offer as well.
Often there are federal and state mandates that require
physical exams to be performed, such as the case in
preparticipation physical examinations (PPE) for student
athletes and DOT medical exams for CDL truck drivers.
In the case of PPE, these exams are becoming more
prevalent and often required either by state law or at least
by school districts. The main concern in a PPE exam is
to prevent sudden death. The reality is, in our adolescents,
the largest cause of sudden death in student athletes stems
from cardiac etiology. That is why most PPE examining
authorities place so much emphasis on a thorough cardiac
history, exam, and possible referral.1 Certain criteria for
qualification for entry into athletic competition may be
set by local school authority, but most commonly school
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High school male presented for PPE. He had mild low
back pain and complained of fatigue. School personnel
advised they thought the student needed ADD medication
and perhaps needed greater supervision at home because
he didn’t pay attention in class and slept all the time. The
exam was fairly unremarkable. The mother in this case
knew something was wrong with her child, knowing the
fatigue wasn’t normal. We ran a thyroid panel and found
TSH elevated to twice the normal level. The student was
treated for his minor back pain and certified for participation
in athletics with the recommendation for follow-up
treatment for his probable hypothyroid condition.
Student 2
High school male presented for PPE. His history
revealed that he had a Chiari malformation and shunt
surgery several years ago. The student continues to have
intermittent headaches on occasion, which is believed to
be a partial sequela of the Chiari malformation condition.
He is under care from a neurologist for this condition.
In speaking with the neurologist, it was recommended
that the student not participate in full contact sports but
full participation in other athletics was fine. It was also
found that the student had 20/50 uncorrected vision
bilaterally on exam. The student stated that he had lost
his glasses and knew he should be wearing them. From
conversations with the student’s mother it was believed
that the student may have purposefully lost the glasses.
The student was given restricted qualification status. He
was allowed to participate in non-full contact sports, but it
was recommended that he get a new set of glasses.
Similarly, in DOT medical exams one of the main foci
for examiners to address is any condition that could
cause a sudden incapacitating event. A myocardial event,
seizure activity, and/or stroke would all be considered
conditions that could cause a sudden incapacitating
event. Furthermore, many medications, such as Humulin
(Continued on next page)
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or other insulin preparations, may also have serious
side effects and cause a health sequela that could be
quite disabling. Because of the potential complexities
of both of these types of exams, it is imperative that
proper and thorough exams be performed, referring out
for medical treatment when necessary. For certified
medical examiners with the National Registry of Certified
Medical Examiners, the FMCSA medical examiner
handbook is the authority reference.3 The fact that all
medical examiners who are performing DOT medical
exams must be certified by DOT, makes knowing the
DOT/FMCSA recommendations for certification much
more important. Candidates for becoming certified
DOT medical examiners must take an approved class
and test, showing their proficiency in applying DOT/
FMCSA certification regulation and recommendations.
Another important component of PPE or DOT medical
exams, is to provide treatment options, or at least referral
for treatment, and prevention information services as
appropriate and needed. Treatment is not a primary
function of these exams. Instead, screening for health
conditions that may disqualify and/or restrict a certification
are of paramount concern, but treatment options and
discussion regarding health prevention issues is important
as well. Regarding PPE, the AAP monograph notes that
the primary and secondary objectives for performing PPE
are to screen for conditions that may be life threatening,
screen for conditions that may predispose to injury or
illness, determine general health, serve as entry point for
health care system, and provide opportunity to discuss
health related topics. Furthermore, DOT medical exams,
as previously discussed, screen for sudden incapacitating
events, but discussion about lifestyle and nutrition related
topics are often necessary as well. Both PPE exams and
DOT exams exemplify the importance of comprehensive
health screening and applying certification/qualification
standards, while concurrently offering treatment options
including possible referral to other providers as needed.
The following are examples of patients, in this case
commercial truck drivers, who have presented in my
office, and represent similar cases that most examiners
deal with on a regular basis. I call these next three
cases the good, the bad, and the ugly. They represent
the broad spectrum of cases that present, the need for
consultation with other specialists at times, and the
effectiveness of natural treatment options for many.
Driver 1
Driver reported for DOT exam. He had a history of
hypertension, controlled through low dose medication.
On this visit he had glycosuria. A fasting glucose and
A1C test and CMP were ordered. A1C was at 6.4 and
fasting glucose was at 124. The driver’s borderline
diabetic condition was explained in detail. The driver
went on a complete diet and lifestyle change. After one
year the driver returned with normal blood pressure and
had been removed off his hypertension meditation by
his medical doctor. His fasting glucose was now at 98

and his A1C was at a 5.6. Many other positive changes
occurred affecting his health status as well. His pulse
reduced, he had lost about 19 pounds, had more energy
and stamina throughout the day, and his minor allergy
type symptoms seemed to have disappeared as well. At
this point he was given a 2-year medical certification.
Driver 2
Driver reported for DOT exam. He reported in stage 1
hypertension, 158/81. He was supposed to be managed
with blood pressure medication, but over the course of
the last couple of months had decided to quit taking his
medication because he had decided to “do it naturally”.
His idea of becoming healthy by “doing it naturally” was
to eat one banana a day and drink no more than two soda
pops a day instead of three or four. The rest of his exam
was rather unremarkable, with the exception of his being
over weight. The driver in this case was advised about his
poor diet and lifestyle choices and their affect on his health
status. He was given a 3 month medical certification,
giving him time to get his blood pressure controlled. He
was encouraged to return for nutrition-related services, or to
seek assistance from his medical doctor who had previously
prescribed him hypertension medication. He returned in 3
months. He had made no significant changes to his diet or
lifestyle, but he was back under medical management for
his condition. He received a 1-year medical certification
per FMCSA hypertension recommendations.
Driver 3
Driver reported for DOT exam. He was in stage 1
hypertension.
He was taking several hypertension
medications, but his MD was having problems controlling
his hypertension. The driver was morbidly obese, smoked
more than a pack of cigarettes a day, and admittedly did
not have a very healthy diet. He advised that the only
known diagnosis he had was hypertension and he was
otherwise healthy. During the exam the driver appeared
to have slight dyspnea at rest and his facial color was
abnormal, showing slight signs of cyanosis. Pitting
edema was noted in the ankles bilaterally as well. A
spirometer test was performed revealing a FVC of 45%
and FEV1 of 48%. I spoke to his medical professional
who advised that the driver had a diagnosis of sleep
apnea, which is uncontrolled, and COPD. The driver
refused to be compliant, or apparently truthful, about the
sleep apnea diagnosis. The driver was disqualified from
driving and was referred back to his medical doctor.
Driver 1 is a good example of natural management
that works. The patient was presented with his health
condition and was motivated to make the necessary
changes needed to bring his hypertension back into
normal levels. Because of his compliance to the
treatment plan recommended, he had great results. He
not only became healthier as a result, but his certification
status was brought back to a 2-year status.
Driver 2 is a reminder that natural health management is
not about eating one fruit a day, but rather is about being
(Continued on next page)
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committed to making lifestyle changes. This is also a
reminder to all examiners that some patients’ bodies are
too sick to respond to natural management, or the patient
is unwilling to make the requisite changes needed to
make significant impact to their actual health status.
Driver 3 is an unfortunate reminder that there are some
patients we see every day that have no real concern for
their health status. Their lack of discipline and borderline
deceitfulness, at times, increases the likelihood that they
will have a lower health status and thus truly be a danger
on the roadway. This driver should remind us that we need
to be diligent to ask the necessary questions, be willing
to order necessary testing to rule out true pathology, and
be prepared to disqualify the driver if their health status
is such that it may produce a sudden incapacitating
event. This driver also reminds us how necessary it is
to speak to other healthcare providers, coordinate care,
and get necessary treatment and health status information
regarding these complicated cases we encounter.
The key in any certification exam is to remember that
we are assessing for health and ruling out pathology,
referring out to other health care professions as needed,
and making whole health treatment plans for those
in which conservative management is appropriate.
Medical exams for legal and professional purposes are
services that are integral components of our healthcare
system and are being increasingly utilized by governing
agencies. Since the vast majority of conditions we
encounter involve dietary and/or lifestyle components,
conservative primary care physicians are often the best
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possible option for many of our patients. We should
do our due diligence in applying current research and
qualification/certification recommendations, refer to providers and/or coordinate care as needed with other health
care specialists, and provide the vast conservative care
treatments we can offer. Doing this, we will continue to
distinguish ourselves as a necessary component of the
healthcare system and, at the same time, provide the life
saving services that our patients so desperately need.
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STEALTH 		
INFECTIONS AS A
SOURCE OF
INFLAMMATION
by: Joe Buishas, LDN, CCN

We have approximately 30,000 unique genes in our body
and we are now learning that the amount of additional
genetic material existing in microbes and fungus is even
more staggering than we initially thought. What used to
be called bacterial flora, is now called human microbiota
or the human microbiome. The microbiome also includes
the microbial cells on the surface and deep layers of the
skin, saliva, the mucosa of the mouth and the conjunctiva.
Of course the majority of the microbiome is in the
gastrointestinal tract. The sheer number of the microbiome
cells is mind blowing. Scientists are estimating the ratio
of these microbial cells to the cells in our body could
be 10-1. That’s 10 microbial cells to every 1 cell in our
body. But the known number of genes associated with the
human microbiome is close to a million. What an amazing
concept that “beyond the unique 30,000 genes in our cells,
we have an additional million genes from the microbiome
that affect the chemical signaling in our body and have a
profound effect on the way our immune and inflammatory
systems work.”1 Genes can turn on and off inflammation
as well as regulate our immune system. So pain, many of
the “itis’s”, autoimmunity, allergy and even cancer can be
the affected by, or even initiated by, the microorganisms
in our body.1
Here’s an example of the microbiome affecting diabetes
and hypertension; a morbidly obese researcher found he
had the endotoxin-producing “Enterobacter cloacae” in
his stool. He went on a diet consisting of whole grains,
traditional Chinese medicinal foods and prebiotics.
Just by changing his microbiome and breaking the
hyperinsulinism cycle he was able to lose 100 pounds in
23 weeks resulting in a remission in both diabetes and
hypertension. He then injected his fecal samples into mice
genetically bred to be lean. Interestingly, they became
obese and displayed blood sugar issues equivalent to his
initial symptoms. The author’s final comment stated,”The
Enterobacter-induced obese mice showed increased serum
endotoxin load and aggravated inflammatory conditions.
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The obesity-inducing capacity of this human-derived
endotoxin producer in gnotobiotic mice suggests that it
may causatively contribute to the development of obesity
in its human host.”2
Other researchers from the other end of the world came
to similar conclusions in their overview of the effects of
the microbiome in our body published in Nature. They
shared the shocking reality that there is a real possibility
that the “mammalian immune system which seems to be
designed to control microorganisms, is in fact controlled
by microorganisms”.3
Let’s look at another real world example of hidden
infections causing pain. I was recently at a conference
and an office manager related to me she had severe
chronic back pain for over 10 years. She had consistent
chiropractic care, intense nutritional support including
multiple IV nutrient treatments, you name it... she tried
it. For many years this particular chiropractic clinic had
several MD’s on staff. So she had multiple opinions from
multiple doctors, DC’s and MD’s alike. She even went to a
rheumatologist, thinking she had RA. You get the picture;
severe, intense pain for many years. Nobody could help
her find the cause of her pain. Through a dental x-ray she
found she had an infected tooth. Once it was removed
all her pain even minor knee and joint pain vanished.
Interestingly, the sinus cavity over the infected tooth
was also infected and is beginning to heal now that the
major focus of the infection is gone. Infection increases
cytokines which increase inflammation systemically.
So the root cause of her chronic back and joint pain was
the infected tooth and infected sinus cavity. The infection
created a hypervigilent immune system, which caused
systemic inflammation and the resulting pain. Taken a step
further, if the hypervigilence in the immune system affects
an organ or tissue, we call that “autoimmune disease.
Here’s another example, Dr. Donald Kelly cured himself
of pancreatic cancer and later developed a system called
the “Kelly Program. He taught the program in various
locations. A good friend of mine took Dr. Kelly’s work
seriously and ended up working with some of the sickest
patients in the Midwest. My colleague has shared with
me on multiple occasions that the people who had the
greatest health recovery’s were the ones that he correlated
to infected teeth or bowel problems. In fact he just
emailed me the other day and said. “Hidden infection(s)
is still THE dominant aspect of my practice. Of course, I
work mostly with people struggling with their health and
virtually all of them have hidden infection(s); oral cavity,
sinuses, tonsils, UTI’s, lungs, gut pathogens, STD’s, EBV,
yeast/fungus, etc.......and more often than not they have
combinations of one or more of the above.”
Sometimes we forget that inflammation is a chemical
process and anything that irritates the body can cause
inflammation. Inflammation is the body’s natural
response to deal with or wall off an area that is irritated.
It is often used to protect the body from adverse insults
whether they be chemical, physical or infectious. So the
question is “how do we identify the processes that cause
(Continued on next page)
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inflammation?” If we don’t heal the infection, heal the
organ damage associated with the infection, eliminate
the chemical insults, or correct an overzealous immune
system, the body will not heal completely.
So we ask ourselves, what causes the inflammatory
process? And are there ways to clinically assess whether
infection, trauma or organ dysfunction is associated with
this inflammatory process? For example, would we do
things differently for infection than we would do if the
suspected cause were trauma, autoimmune or organ
damage. What was the “original sin” and what effects
have been made that need to be reversed?
Infections can increase cytokines, which can increase
inflammation systemically. So, you may have an
infection, an organ or organs that were compromised by
the infection, and perhaps a hyper vigilant immune system
caused by long standing insults resulting in the body’s
losses of its ability to regulate. Hyper vigilance in the
immune system can have far reaching implications and
may be the beginning of “autoimmune disease.”
One way to evaluate if someone has an overactive immune
system is to look at the differential of a simple CBC,
calculated by the sum of the eosinophils, basophils and
monocytes. If the sum is 10 or more, it is a good indicator
that the immune system is overactive. Remember an
overactive immune system will result in excess cytokines
which can cause inflammation. Elevated eosinophils
and basophils are often a sign of parasites or allergies.
You might ask, is it parasites or allergies? On one level
it doesn’t matter. Elevated levels signal an over active
immune system. Inflammation is a part of the process,
thus further testing must be completed to figure out the
cause. The third part of the triad, are monocytes, which
are a part of the innate system. They migrate from the
bloodstream to the tissue and will then differentiate into
macrophages or dendritic cells, which in turn remain in
the tissue. Monocytes and their macrophages and dendritic
cell progeny serve three main functions in the immune
system: 1) phagocytosis, 2) antigen presentation and 3)
the production of pro-inflammatory cytokines.1
Another way to find these infections is a good case history.
Dr. Bill Kleber spends over an hour with every new patient
gathering data and specifically hunting for clues where
hidden infections may be harbored. Questions he might ask
include: Did the patient have thrush as a child? Was there
a history of antibiotic use, sinus infections, chronic sore
throats, etc? Dr. Kleber teaches a course on autoimmunity
and claims that the key to treating autoimmunity of any
kind is to find and treat the hidden infections the body
is harboring. The major place to find a silent infection
is in the bowel assessed by using a comprehensive stool
parasitology and digestive analysis. Here is a practical
key to using your stool testing programs. “Treat what you
find”. Meaning even if you find a dysbiotic bug or yeast
that is not pathogenic in itself; Treat it, because the body
is releasing cytokines to manage it and those cytokines
are causing inflammation, more often than not; systemic
inflammation.4

A colleague and friend, Dr. Louie Boven also sees the
body as a whole with many interwoven intricacies. He
looks for ways to communicate with the body in an effort
to assess and determine therapies. He uses reflex points,
changes in range of motion as well as palpation points
to determine patterns. These “patterns” help assess and
diagnose involvement and aid in determining a treatment
protocol. As an example, let’s look at trigger points.
Once a tender trigger point is located it leads you to the
systems that may be involved.5 He will have the patient
taste various homeopathic products - that are geared to
clear the body of virus, bacteria, fungus, chemicals, metals
or parasites. Dr. Boven has patients taste the individual
formulas to see if the tasting changes the tenderness, range
of motion or palpation findings. In this way the formula
that reduces tenderness or increases range of motion leads
you to explore the “pattern” and provides a therapeutic
direction for further testing. For example if a Viral
formula calms a hot trigger point, he tests nutrients that
are associated with viral healing. I know we are making
some theoretical leaps in this thinking. However, Dr.
Boven has found these methods to be extremely beneficial
for those unresponsive patients for whom other therapies
have failed.5
Unfortunately there is no one exact way to find hidden
infections, but we can start looking for them. Recognizing
silent or smoldering infections is a key piece to your
therapeutic tool box. Hidden infections create an overactive
immune system, and that overactive immune system is the
cause of many chronic pain conditions. Patients will come
to you sicker and sicker due to the Standard American Diet
and the stresses of life. I encourage you to look deeper for
silent or smoldering infections. Finding and eliminating
them will make a significant difference in the therapeutic
outcome.
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OMEGA-3 AND
OMEGA-6 FATTY
ACIDS
MEASURING BLOOD
LEVELS TO HELP MANAGE CARDIOVASCULAR
RISK
by: H. Robert Superko, MD, FACC, FAHA

While recommendations for dietary intake of omega-3
fatty acids to reduce cardiovascular disease risk are
well established, debate continues about the benefits of
omega-3 supplementation.1-4
Dr. Robert Superko, Chief Medical Officer, Celera,
reviews the evidence relating to omega-3 intake and
discusses why measuring blood concentration levels can
provide a basis for reducing cardiovascular risk.
Clinical Background
Omega-3 and omega-6 are fatty acids, also called n-3
and n-6 polyunsaturated fatty acids (n-3 and n-6 PUFAs).
They are, involved in digestion, coagulation, muscle
function, cellular transport, and cell division and growth.
The three major omega-3 fatty acids are eicosapentaenoic
acid (EPA), docosahexaenoic acid (DHA), and alphalinolenic acid. Fish oil and fatty fish such as salmon,
mackerel, herring, and tuna are the primary dietary
sources of EPA and DHA. Alpha-linolenic acid is found in
plant-based foods such as green leafy vegetables, beans,
and vegetable oils and is converted to EPA and DHA after
being ingested.5

then challenged by a series of studies where people were
randomized to placebo or fish oil capsules. Some studies
showed a little benefit, while some showed none. This has
led to the controversy we have today.”3-4
The shortcoming of the fish oil studies is that they assume
everybody responds the same to the dose they’re given,
observes Dr. Superko. “This is like giving everybody the
same statin dose and expecting them to respond the same.
In fact, when we looked at the studies, which measured
blood levels, we found some important findings. Firstly,
the blood level an individual achieves based on a set
omega-3 dose varies tremendously within the population.
So, you may give one person 1,000 mg of fish oil, and
their omega-3 index goes from 0.2 to 0.3. You may give
someone else exactly the same amount of fish oil and they
go from 0.2 to 0.6.”
The variability of individual response to omega-3 is
largely due to a series of genes, the FADS genes, which
determine how someone metabolizes oral fish oil capsules.
Based on genetics some people will generate high blood
levels, and others with exactly the same dose will only
increase slightly. “A recent meta-analysis did not find a
statistically significant relationship between omega-3
consumption and CVD mortality, but it failed to take into
account the implications of variability in individual blood
levels of omega-3 fatty acids,” says Dr. Superko.3-4
Association with Reduced CVD Risk – The Evidence
A review of 29 studies by Dr. Superko and others , which
had measured omega-3 plasma levels and the impact on
cardiovascular disease, demonstrated the relationship between omega-3 levels and CVD risk: the higher the levels
in the population, the lower the number of heart attacks.8
“The important point was not whether or not you took one
gram of fish oil per day but the blood level you achieved.
This helps explain part of the controversy of whether one
gram of fish oil works or not, because for 50 to 75% of
the population one gram of fish oil doesn’t achieve the
therapeutic threshold.”

“These fatty acids are important,” says Dr. Superko,
“because of their involvement in the process of
prostaglandins, which are vasodiltory, and thromboxanes,
which are vasoconstrictive. The EPA and DHA of omega-3
fatty acids become prostaglandins, while omega-6 fatty
acids include arachidonic acid (AA), which moves through
the pathway to become a thromboxane. This gives a sense
of why the EPA to AA ratio has significance.”

A 2004 study showed that the omega-3 Index (% of blood
total fatty acids, which are EPA and DHA) was inversely
associated with risk for CHD mortality.8 Another
significant study, the Japan Eicosapentaenoic acid (EPA)
Lipid Intervention Study (JELIS), was based on 20,000
people who were randomized to pravastatin 10 mg/day or
simvastatin 5 mg/day (control group) or the same statin
doses with EPA 1800 mg/day. This study showed that an
EPA/AA ratio of over 0.75 corresponded to a statistically
significant reduction in cardiovascular events.9

Does Omega-3 Supplementation Provide a Benefit?
The Debate
The benefits of Omega-3 fatty acids were originally
established by various studies, which used dietary analysis
to show that those who consume more fish in relation to
red meat have less heart disease.6-7 “The conclusion was
that because fish have a high level of omega-3 fatty acids,
and beef has arachidonic acid, it must be the fish oils that
are beneficial,” notes Dr. Superko. “This hypothesis was

Clinical Application of Omega-3 Blood Measurement
“The therapeutic goal that a physician might want to
achieve is based on the blood level identified in the 29
clinical trials we analyzed,” notes Dr. Superko. “An
individual patient’s blood level response can be tracked
with the omega-3 index and the EPA/AA ratio.” An
omega-3 index of >3.3% reflects low CVD risk, while
<1.1% reflects high risk. An EPA/AA ratio of >0.8
indicates lower risk for major coronary events.
(Continued on page 149)
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Having established the benefit of omega-3 intake the
question is: should it be applied in primary prevention or
secondary prevention? “The JELIS study showed there is
a significant reduction in cardiovascular events in people
with a prior history of heart disease linked to omega-3
blood level,” says Dr Superko. “So firstly, anybody with
atherosclerosis or coronary heart disease should seriously
consider having their omega-3 blood levels determined,
and if they’re below a therapeutic threshold, consider
taking omega-3. It’s critical, however, that clinicians
measure blood levels to determine the impact being
achieved – prescribing a supplement and assuming that
dose will be effective is not sufficient.” The second group
of people to consider are those with a significant family
history of coronary disease and the third group are those
with dietary patterns that cause concern.
Given the evidence that an increased intake of omega-3
fatty acids can protect from sudden cardiac death (SCD)
and other major adverse cardiac events, it has been
suggested that the omega-3 Index is “a good candidate for
a biomarker to assess risk for SCD and other major adverse
cardiac events. Important criteria like standardization,
availability, and safety are fulfilled by the Omega-3
Index.”10
“Whereas in the past the decision to recommend fish
oil to a patient was rather subjective, the availability of
tests to measure blood levels equips a physician with a
tool to determine objectively whether or not to do so,”
summarizes Dr. Superko.
Monitoring
Once a patient is taking fish oil their levels are normally
checked after a month, with a follow-up two months
later. “I like to have three measurements to determine if
my patient is consistently at an acceptable level,” says
Dr. Superko. “So, I would also test again three months
after the second test.” As well as monitoring a patient’s
response, repeat testing verifies compliance and indicates
the integrity of the supplement. “Finally, there is an
economic benefit: a blood test costs a fraction of fish
oil supplementation, so it may well be worthwhile for a
patient to test their level before embarking on a regimen
of supplementation.”

Superko HR, etal. Omega-3 Fatty Acid Blood Levels:
Clinical Significance and Controversy. Circulation. 2013;
128:2154.
5. Kris-Etherton PM, Taylor DS, Yu-Poth S, et al.
Polyunsaturated fatty acids in the food chain in the United
States. Am J Clin Nutr. 2000;71:179S-188S.
6. Dyerburg et al, “Fatty Acid Composition of the plasma
lipids in Greenland Eskimos”. Am J Clin Nutr s8(9): 95866
7. Appel et al (1993). “Does supplementation of diet with
“fish oil” reduce blood pressure? A meta-analysis of
controlled clinical trials” Archives of Internal Medicine
153 (12): 1429-1438
8. Harris WS, Von Schacky C. Prev Med. 2004 Jul;39(1):21220
http://www.fda.gov/ohrms/dockets/dailys/00/
Nov00/110200/let0003.pdf
9. Matsuzaki M, Yokoyama M, Saito Y, Origasa H, Ishikawa
Y, Oikawa S, Sasaki J, Hishida H, Itakura H, Kita T,
Kitabatake A, Nakaya N, Sakata T, Shimada K, Shirato K,
Matsuzawa Y; JELIS Investigators. Incremental effects of
eicosapentaenoic acid on cardiovascular events in statintreated patients with coronary artery disease. Circ J.
2009;73:1283–1290.
10. von Schacky C. Omega-3 Index and Sudden Cardiac Death
Nutrients 2010, 2, 375-388;doi:10.3390/nu2030375.
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Portland, OR

Dr. Barbara Bradley
Wausau, WI
Dr. Kevin Branham
Eagle River, WI

Dr. Roger Prill
Mitchell, SD

Dr. Bernie Finch
Pepin, WI

Dr. David Braman
Tuelatin, OR

Dr. David Schwierert
Rapid City, SD

Dr. Gwendolyn Gauerke
Iola, WI

Dr. Kathleen M. Galligan
Oregon City, OR

TENNESSEE
Dr. William Strauss
Lebanon, TN

Dr. Craig Gilbaugh
Ashland, WI

Dr. Edward M. Geller
Medford, OR
Dr. Usha Honeyman
Corvallis, OR
Dr. Steven Lumsden
Gresham, OR
Dr. Kenzie Maloy
Hermiston, OR

Dr. Phillip Arnone
Matthews, NC

Dr. Scott Northrup
Brookings, OR

Dr. Stephen Button
Mount Airy, NC

Dr. Kristopher Peterson
Hermiston, OR

Dr. Karen Carrick
Raleigh, NC

Dr. Thomas Richards
Beaverton, OR

Dr. Rick Davis
Conover, NC

Dr. James Siegel
Canyonville, OR

Dr. Nikolas R. Hedberg
Asheville, NC

Dr. Mark Thomas
Cottage Grove, OR

Dr. Dean Kenny
High Point, NC

Dr. David Wickes
Portland, OR

Dr. Sandrine Martin
Cornelius, NC

PENNSYLVANIA
Dr. Bruce Fink
Coudersport, PA

Dr. Jacqueline McKool
Rutherfordton, NC

Dr. Leslie Best
Madison, WI

Dr. Mark Homison
Cranberry Township, PA

TEXAS
Dr. Edward Brown
Dallas, TX
Dr. Ralph Burton
Kennedale, TX
Dr. Lance Carlton-Durrett
The Woodlands, TX
Dr. Victor Carsrud
Austin, TX
Dr. Janie Duke
Plano, TX
Dr. Steve Grimm
San Antonio, TX

Dr. Kathleen Maedke
Milwaukee, WI
Dr. Cheryl Metzler
Green Bay, WI
Dr. Gina R. Schultz
Blanchardville, WI
Dr. David A. Sommerfield
Rice Lake, WI
Dr. Dean Willhite
Manitowoc, WI
Dr. Kelly G. Worth
Racine, WI

Dr. Doreen Lewis-Overstrom
San Antonio, TX
Dr. Joe Lindley
Houston, TX
Dr. Tim McCullough
Houston, TX
Dr. Zachery McVey
League City, TX
Dr. Gregory Mrozinski
Houston, TX
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