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used to diagnose “brain chemical imbalance.” This, to
me was appalling.







Dr. Jay Kessinger





I became interested in children’s health before it
became mainstream and seemed vogue. Mark Twain
posed the question, “Where do you get the money?”
The answer is, of course, from those who have it. Kids
don’t have a lot of money, but I’ve noticed that animals
don’t have pockets, yet veterinary services are much in
demand and it’s a lucrative business no matter what
level of care is entered, but that’s an aside.
When ADD was the craze, I liked to jokingly quip, “I
had ADD when I was a kid, but when I was a kid they
spelled it differently. They spelled it BRAT, and they
treated it differently too. They didn’t give me any of
those feel good drugs. I got a dose of lively make you
dance reality.”
The cause of ADD (attention deficit disorder), then
ADHD (attention deficit hyperactivity disorder) and,
probably even ODD (oppositional defiant disorder),
was assumed to be a ”brain chemical imbalance.”
That, to me, was a curious diagnosis. How is it made?
What criteria and diagnostic tests are used to confirm
or disprove the diagnosis of “brain chemical
imbalance?” I couldn’t imagine a low risk:benefit
ratio in subjecting probable squirmy/definitely
hyperactive kids to spinal taps in an order of measuring
cerebrospinal fluid to assess brain chemistry. My
search continued.
ADD, ADHD, and ODD, as well as spectrum disorders
are diagnoses made primarily via history, clinical
findings, and followup observations after psychotropic
medicinal administration had begun. The same logic
used to diagnose an “Excedrin headache” was being
JUNE 2011

Ritalin, one of the mainstay drugs used to treat ADD
and ADHD, is much akin to the stimulant
amphetamine. This medication causes hyperactive
children to calm down, and, hence, gives the
impression and diagnosis of “brain chemical
imbalance.” After this discovery, the question of why
children would need stimulation came to mind. The
answer was near too obvious to be true. The reason a
stimulant calms a hyperactive child down, and the
answer as to why any child would ever need artificial
stimulation are the same, and it’s not “brain chemical
imbalance.” They are not getting enough sleep. This is
probably why our founding fathers put in the US
Constitution that the US President must be at least 35
years old. I was that old before I realized that if I
didn’t get enough sleep, it wasn’t the world’s problem,
it was me, and I was just grouchy. Maybe I did have
ADD. Hmmmm?
The etiology of “juvenile dysrest”, the chronic inability
to receive adequate amounts of daily sleep, are many.
Most commonly they are attributable initially to a small
combination of causes, but ultimately this lack of
optimal sleep becomes habitual leading to the
vulnerability toward development of many chronic
degenerative disorders; i.e., heart disease, altzheimers
disease, etc. In children with sleep disorders; i.e., the
need for SPEED; the clinical focus needs to be on IgG
food allergies, intestinal health, and parental disciplined
routines. As naturally wholistic clinicians we are on
the front line of discovering the root cause of ADD/
ADHD and are thereby the best equipped in
successfully treating/reversing these maladies.
In addition to the drugging of our children to ineptly
treat the aforementioned behavioral disturbances,
another disease has been steadily taking the forefront in
medicinal remedies. Asthma, another disorder clearly
associated to and greatly amendable by the correction
of food allergies. IgG food allergies, aswellas the over
medicating of our young, may truly be the root of all
evil, and a big cause for today’s children’s grim
forecast of not having the expected longevity of their
parents. Just sayin…
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Introduction
Medications are prescribed to treat patients for a wide
variety of conditions. They have very positive effects
on health and disease. However, some medications
have detrimental side effects. Some of the side effects
can be explained by nutrient deficiencies. Although the
administration of these drugs is aimed at improving a
patient’s quality of life, they can act as nutrient
interfering agents and deprive the body of vitamins and
minerals vital for the maintenance of optimal health.
Oral contraceptives are medications that can deplete
nutrients in the body by disrupting their digestion and
absorption in the gastrointestinal tract or inhibiting the
synthesis of nutrients in various body tissues.
Therefore, nutritional supplementation becomes
essential for maintaining optimal health, both while
taking medications and for a period after the drug is
ingested. We will address the negative effects of oral
contraceptives on the body.
Background
Many different forms of oral contraceptives are
available today. The different brands vary chemically,
but they possess many similar properties. There are two
main groups of oral contraceptives. The first is a
compound that combines both estrogen and pro
gesterone and the second is the administration of
continuous progesterone therapy in an oral form.
These preparations are designed to be readily absorbed
without altering their pharmacokinetic and pharma
codynamic properties. The pill is administered each
day for 21 consecutive days. During the final week of
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the cycle, it may be beneficial for the patient to
supplement with iron containing vitamins despite the
fact that no oral contraceptives will be consumed based
upon the information presented in this paper. Oral
contraceptives can be monophasic, biphasic or tri
phasic. Monophasic compounds release a fixed amount
of estrogen and progesterone while biphasic and
triphasic formulations contain different ratios of these
hormones. All oral contraceptives release hormones
that mimic the physiologic activity of estrogen and
progesterone produced naturally by the body. The
higher levels of progesterone and estrogen that are
introduced to the body through administration of the
oral contraceptive inhibits the release of follicle
stimulating hormone (FSH) and luteinizing hormone
(LH)1.
FSH is released at the beginning of the menstrual cycle.
This hormone activates the receptors on the follicles for
FSH, enhancing their development. Although all of
these will develop to a certain degree, only one of the
follicles will undergo enough development to become
the dominant follicle for that month’s menstrual cycle.
Growth of the follicle initiates the production of
estrogen from specific cells. The different estrogens
that are produced are estrodial, estrone and estriol.
These estrogenic hormones promote the growth and
development of the endometrium and mammary glands
in order to prepare the uterus for pregnancy. Sufficient
growth of the follicle occurs in 14 days. After this time
ovulation occurs. This stage is characterized by the
rupturing of the follicle. The ruptured follicle releases
an ovum that enters the fallopian tube in order to be
fertilized. Although the initiation of ovulation occurs
independent of estrogen, normal endogenous amounts
of estrogen affect the motility of the fallopian tubes and
create a favorable environment for the sperm to
transverse the endometrium1.
The ruptured follicle remains in the ovary and is
transformed into the corpus luteum by luteinizing
hormone. In addition to producing estrogen, the corpus
luteum initiates the synthesis of progesterone. Normal
amounts of this hormone enhance the development of
the uterine lining and the mammary duct system. Upon
completion of their development, the uterus and
mammary system are prepared for fertilization and
lactation1.
If fertilization has not occurred by the end of the
ovarian cycle, progesterone and estrogen secretion
drastically diminishes. This results in menstruation.
Menstruation is characterized by the degeneration of
the corpus luteum, constriction of the uterine



vasculature and tissue death causing sloughing off of
the uterine lining resulting in vaginal bleeding1. Upon
the completion of menstruation, the vaginal bleeding
ceases and a new follicle begins to grow in the ovary1.
Oral contraceptives containing exogenous amounts of
estrogen and progesterone provide a very effective
method of preventing fertilization by enhancing the
effects of FSH and LH. Thus inhibiting ovulation and
reducing the possible permeability of sperm. However,
it increases the risk of developing several different
types of thromboembolic vascular diseases2, including
a pulmonary embolism, cerebrovascular accident
(CVA), thrombophlebitis, cardiovascular disease
(CVD) and myocardial infarction. The duration and
the strength of the dose are highly correlated to the
development of these conditions. Other factors that can
influence the progression of thromboembolic disease
are smoking, hypertension (HTN), obesity, diabetes,
hyperhomocysteinemia and hypercholesterolemia2.
Evidence suggests the concurrent administration of oral
contraceptives and smoking increases the risk of CVD
by increasing the hypoxic damage to the vasculature
contributing to the development of atherosclerosis3.
The increased risk of thromboembolic vascular diseases
in women taking oral contraceptives may be caused by
the depletion of certain nutrients. The mechanism that
is responsible for the deficiency of these nutrients can
be explained by the effects that estrogen has on the
body. Estrogen causes an increase in prostaglandin
synthesis producing a systemic inflammatory response.
In order to compensate for the inflammatory activity,
the body recruits Bvitamins, which are water soluble
and are stored for short periods in the vascular system.
Since Bvitamins are only stored for short periods, they
must be continuously replenished. The antiinflam
matory activity of Bvitamins helps to reduce the
concentration of prostaglandins. However, this diverts
the concentration of Bvitamins that can be used for
other processes in the body especially the metabolism
of other biochemical substances, which interferes with
the ability of the gastrointestinal tract to absorb
nutrients.
The depletion of Bvitamins from the body is further
exacerbated by estrogen and progesterone metabolism
in the liver. Vitamin B12 is stored in the liver and
assists in the catabolic process of these hormones. The
nutrients that are depleted by Ovral, Lo/Ovral and
LowOgestrel4 are magnesium, folic acid, vitamin B2
(riboflavin), vitamin B3 (niacin), vitamin B6
(pyridoxine), B12 (cobalamin) and C, tryptophan,
tyrosine and zinc45. Interference of the absorption of
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these nutrients can alter physiologic processes in the
body and can, in turn, reduce the function of certain
organ systems. Although pharmaceutical companies are
producing oral contraceptives with lower concen
trations of estrogen and progesterone in an attempt to
prevent complications and while the lower dosages
may help to reduce the risk of developing chronic
diseases, nutrient depletion and deficiency is still a
major concern.
Biological Actions of Vitamins
Magnesium is essential for a wide variety of biologic
processes in the body. It is used on the cellular level
for the maintenance of the integrity and the electrical
stability of the cell as well as assisting with nerve
conduction. It also regulates glucose by enhancing the
sensitivity of insulin GLUT4 receptors. Magnesium
often works in combination with calcium to generate
adenosinetriphosphate (ATP) for cellular energy and
these minerals are also involved in the synthesis of
proteins and nucleic acids. They are found in the bone
matrix and promote the maintenance of healthy bones.
Magnesium has earned the name of “nature’s calcium
channel blocker” due to its ability to regulate the flow
of intracellular calcium. The regulation of calcium flow
allows magnesium to influence muscular contraction
and vasodilation6. Magnesium is also a cofactor in
homocysteine metabolism.
Folic acid is a member of the Bvitamin family. It is
important for the synthesis and replication of DNA for
tissue growth. It is necessary for the maintenance of
the genome and gene expression. This vitamin is
essential for RNA and protein synthesis. Another very
important function of folic acid is the conversion of
homocysteine to Lmethionine. This process is vital for
the formation of nucleic acids, phospholipids, epineph
rine, melatonin, creatine and proteins, which are very
important for the developing fetus and may be deficient
in an individual taking oral contraceptives6.
Vitamin B2 or riboflavin functions as a precursor for
flavin compounds. The two most notable flavin
compounds are flavin mononucleotide (FMN) and
flavin adenine dinucleotide (FAD). These compounds
act as cofactors for flavoenzymes that are biologically
available for several processes in the body. Important
processes in which these cofactors are active in are
oxidative phosphylation and the electron transport
chain. Oxidative phosphylation and the electron
transport chain contribute to energy production through
the synthesis of ATP, which is responsible for
increasing energy in the body and the formation of
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cytochrome complexes. Vitamin B2 also acts as a
cofactor for the production of the antioxidant reduced
glutathione and it indirectly functions to reduce plasma
homocysteine levels6.
The most common use of vitamin B3 or niacin is as an
antihyperlipidemic agent. However, vitamin B3 is
utilized in the body as a coenzyme and substrate known
as nicotinamide adenine dinucleotide (NAD+) and its
reduced form nicotiamide dinucleotide (NADH).
These enzymes participate in redox reactions for the
metabolism of stored carbohydrates, lipids and
proteins. Thus this compound is used as a cofactor
contributing to the metabolism of the intermediate
byproducts of carbohydrates, lipids and proteins
eventually leading to an increase in the production of
ATP. Along with the metabolism of compounds,
nicotinamide adenine dinucleotide phosphate (NADP+)
and reduced nicotinamide adenine dinucleotide phos
phate (NADPH) are involved with the synthesis of fatty
acids, cholesterol and steroids6.
Other molecules that NAD+ synthesizes are involved
with signal transduction. These signaling molecules are
involved with mobilization of intracellular calcium. As
a substrate, NAD+ transfers its ADPribose to proteins
to create polyADPribose. This enzyme, whose
function is not completely understood, is abundant in
the nucleus and is believed to be involved with DNA
repair, regulation of gene expression and maintaining
the integrity of the genome. These processes are
involved with cellular differentiation, replication and
apoptosis6. Vitamin B3 acts as an antioxidant by
preserving glutathione in its reduced form6.
Vitamin B6 or pyridoxine is used to describe a group of
compounds that are Bvitamin derivatives. These
compounds include pyridoxine, pyridoxal, pyridox
amine and their phosphorylated counterparts. Vitamin
B6 is capable of forming a Schiff base, which is formed
from the reaction of an aldehyde and amino group.
Schiff bases are highly reactive and allows for vitamin
B6 to participate as a coenzyme in a variety of different
reactions. A majority of the enzymes are found in the
metabolism of amino acids and glycogen. Vitamin B6
is essential for the synthesis of the blood forming
elements. It acts as a coenzyme in the initial step of
porphyrin synthesis including porphyrin IX, which is
the precursor to the heme element of hemoglobin,
myoglobin and cytochromes6. Vitamin B6 also aids in
the catabolism of homocysteine and is involved with
the formation and regulation of epinephrine, nor
epinephrine, dopamine and serotonin. Vitamin B6 is
used for is the synthesis of purine nucleotides and
thymidylate for the production of DNA and RNA6.
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Vitamin B12 or cobalamin is a member of the B
vitamin family. There are four principal forms of
cobalamin. The form that is found in nutritional
supplements and food most often is known as
cyanocobalamin. Vitamin B12 cooperates with folate in
the synthesis of DNA and RNA and in maintaining the
integrity of the genome6.
With the assistance of other Bvitamins, vitamin B12
can be converted to coenzymes by the body to form
two other biologically active compounds known as
methylcobalamin and 5’deoxyadenosylcobalamin.
These coenzymes in collaboration with folate
participate in the metabolism of homocysteine.
Vitamin B12 is also required for the metabolism of
nutrients. Other functions of vitamin B12 are the
synthesis of fatty acids, production of energy and
maintenance of the integrity of the nervous system6.
Vitamin C or ascorbic acid is a hexose molecule that
structurally resembles glucose. In 1970, Linus Pauling
described it as an essential nutrient. It has been referred
to as the most important watersoluble antioxidant in
the body. It may also have antihypertensive and anti
atherogenic effects. This vitamin is required for the
formation of collagen fibers and other connective tissue
components such as elastin, fibronectin, proteoglycans,
the bone matrix and elastinassociated fibrillin6. It is
used for the biosynthesis of corticosteroids and
aldosterone. It also functions in the conversion of
cholesterol to bile acids. Vitamin C regulates iron
absorption, storage and transport6.
Tryptophan is an essential amino acid that is absorbed
by the body and transported to the liver. In the liver,
tryptophan is converted into nicotinic acid, which is
used to form vitamin B3. Tryptophan can also be
converted into other important neurotransmitters such
as serotonin or melatonin. Serotonin is the precursor to
melatonin. Melatonin is most notably responsible for
regulating the circadian rhythm. Melatonin also acts as
an antioxidant3.
Tyrosine is also an amino acid that is used for the
proper function of the endocrine and nervous system
and as a regulator of metabolism. In the endocrine
system, tyrosine interacts with the thyroid, pituitary and
adrenal glands. Tyrosine is combined with iodine to
form the thyroid hormones for the maintenance of the
thyroid function. A role of tyrosine that affects the
adrenals and the central nervous system is the use of
this amino acid as a precursor for neurotransmitters7.
Zinc is a mineral that is biologically active as a
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component of numerous metalloenzymes. These
enzymes assist in the metabolism of nucleic acids,
proteins and lipids for energy production. Structurally
zinc fingers help to stabilize DNA, RNA, proteins and
the plasma membrane. As a component of the cell
membrane, zinc fingers promote extracellular
communication. Zinc is required for growth, develop
ment, sexual maturation and reproduction. It promotes
a healthy immune function, acts as an antioxidant and
regulates insulin6.
Discussion
The use of magnesium as a potent vasodilator is seen in
the treatment of migraines, HTN and CVD. Studies
have shown that low levels of magnesium in the diet
can increase blood pressure, which can eventually
result in HTN8. This is believed to be attributed to the
ability of magnesium to regulate the flow of calcium by
acting as a calcium channel blocker8. As a calcium
channel blocker, magnesium induces a vasodilatory
effect, which can assist in lowering blood pressure by
decreasing peripheral resistance. During HTN or a
myocardial infarction, there is an increase in the
peripheral resistance in the vasculature. Increasing the
peripheral resistance requires an increase in the force of
contraction of the cardiac musculature to ensure that a
sufficient amount of blood is transported to the rest of
the body, which contributes to the risk of developing
CVD.
Other studies have shown that magnesium deficiency
may be associated with diabetes9. There have been
reports of altered glucose tolerance resulting in insulin
resistance and impairment of the secretion of insulin.
There are several theories to explain the association
between magnesium deficiency and diabetes, but no
studies have confirmed the exact mechanism. There are
two theories, which attempt to explain the relationship
between the two. The first attributes poor glucose
regulation to insufficient cofactor production resulting
in inadequate oxidative phosphorylation, while the
second theory states that there is an alteration in insulin
receptor binding and signal transduction. The inability
to control blood glucose levels increases the risk of
developing atherosclerosis through the process of
glycosylation of the hemoglobin. The extent of
glycosylation can be measure by HBA1c levels. Levels
that are above 7% are poorly controlled and increase
the risk of damage to the vasculature and may progress
to arteriosclerosis and CVD.
Magnesium and folic acid deficiency are associated
with increased risk of CVA and CVD. The reason for
JUNE 2011

the increased risk of CVA and CVD is because
magnesium and folic acid are necessary for the
reduction of homocysteine levels. Homocysteine acts
as a free radical causing damage to the lining of the
vasculature and cardiovascular system. This can be
demonstrated through the conversion of the free radical
homocysteine into Lmethionine. Folic acid as well as
vitamin B12 cooperate in this reaction. This is
accomplished by 5methyltetrahydrofolate transferring
a methyl group to homocysteine. Lmethionine is then
converted into SadenosylLmethionine or SAMe.
SAMe is a potent antioxidant and methyl donor. A
methyl donor helps to increase the metabolism of
important neurotransmitters such as epinephrine and
norepinephrine, which assists in maintaining cardio
vascular function. It promotes emotional well being
and has been used to reduce oxidative stress.
High amounts of oxidative stress in the body increase
the release of cortisol by the adrenal glands. Overtime
from chronic stimulation, the adrenal glands become
fatigued and the body’s ability to manage stress is
reduced. The inability of the body to manage stress
contributes to an immunocompromised state of the
individual and the development of chronic diseases
such as CVD and CVA. Bvitamins are sometimes
referred to as stress Bvitamins due to their cardio
protective and adrenal enhancing activities during times
of stress.
In a study performed in 201010, they found that there
was a positive correlation between high serum
homocysteine levels and CVA. The proposed mech
anism of action was that high levels of plasma
homocysteine increased peripheral resistance
narrowing the lumen of the arteries by causing an
accumulation of phosphates, cholesterol and tri
glycerides to the area damaged by homocysteine. The
lumen narrows further due to high levels of homo
cysteine increasing the adhesiveness of platelets,
macrophages and white blood cells and contributing to
oxidative stress leading to stenosis and occlusion of the
internal carotid artery.
This proposed mechanism of action can also explain
the increase in CVD that is observed in patients with
high plasma homocysteine levels. High plasma homo
cysteine levels increase the peripheral resistance and
narrow the lumen of the arteries, which contributes to
damage to the endothelial cells and the formation of
platelet plugs. Over time, this can lead to athero
sclerosis, arteriosclerosis and the progression to CVD
as previously described.



Several studies have shown that supplementing with up
to 250 mcg of folic acid can significantly reduce the
levels of homocysteine11. Other studies showed that
200 mcg of folic acid a day reduce the levels of low
density lipoproteins in the blood, which may positively
correlate with a reduction in atherosclerosis leading to a
reduced the risk of CVD and CVA12. A study published
in November of 2010, evaluated the effects of folic acid
in CVD. It concluded that supplementation with folic
acid for two years reduced the risk of CVD by 15% and
homocysteine levels by 20% without increasing the
dosage13.
Another important vitamin to reduce the risk of CVD
and CVA is vitamin B2. Clinically, vitamin B2 is used
as a result of its antioxidant activity and metabolic
enhancement of biochemical processes and pathways
by acting as a cofactor for reduced glutathione and as a
precursor for FAD. Reduced glutathione is an
important cofactor for the seleniumcontaining enzyme
glutathione peroxidase, which has antioxidant prop
erties. Decreasing the levels of reduced glutathione
leads to a reduction in the activity of glutathione
peroxidase, which allows more oxidative damage to
occur and causes an increase in lipid peroxidation
increasing the concentration of oxidized plasma low
density lipoproteins. This contributes to the develop
ment of CVD and CVA.

metabolism of these vitamins. By assisting in the
metabolism of these vitamins, vitamin B2 indirectly
assists in the metabolism of homocysteine reducing the
risk of CVD and CVA.
The major effects that are observed due to the
deficiency of vitamin B3 by oral contraceptives that
contribute to CVD and CVA are an increase in
hyperlipidemic and oxidative activity contributing to
oxidative stress. Vitamin B3 increases the levels of
highdensity lipoprotein (HDL) while reducing total
cholesterol, lowdensity lipoproteins (LDL), very low
density lipoprotein (VLDL) and triglycerides6. HDL
cholesterol is synthesized in the liver and excreted into
the vasculature, where in a reverse transport system
they attract to free fatty acids, triglycerides and LDL
and VLDL cholesterol. After extracting these com
pounds from the cell, HDL is converted into HDL3,
which transports the above mentioned fatty acid
structures to the liver for degradation and excretion
from the body and/or reuse through the cholesterol
synthesis mechanism. This reduces the risk of arterial
damage. VLDLs are synthesized by the liver and
released into circulation. In the vasculature, VLDLs are
converted into LDL cholesterol, which is stored in the
cell as unesterified cholesterol. Unesterfied cholesterol
contributes to the risk of arterial damage and the
development of atherosclerosis. The LDL cholesterol
may contribute to atherosclerosis by binding at the site
of free radical damage in the intima lining of the
arteries15.

Other enzymes that utilize vitamin B2 that may be
compromised by the use of oral contraceptives are
NADPHcytocrhome P450 reductase and NADPH
cytochrome b reductsae. This can be attributed to the
role of vitamin B2 in cellular respiration. In cellular
respiration, cofactors of vitamin B2 accept hydrogen
ions in the mitochondrial electron transport chain and
convey them to the cytochrome system. These enzymes
are active in liver detoxification and helps protect the
body from oxidative damage. Deficiency in these
enzymes can result in the oxidation of the heme
proteins. The oxidation of hemeproteins is responsible
for ischemic reperfusion injuries of the brain resulting
in transient ischemic attacks or ministrokes. Vitamin
B2 significantly decreases the amounts of oxidative
hemeproteins allowing for a higher oxygen carrying
capacity.

There are two hypotheses to explain the mechanism of
action. The first claims that vitamin B3 lowers the
amount of free fatty acids that are released from
adipose tissue, which reduces the number of free fatty
acids that enter the liver. This leads to a reduction in
hepatic reesterification activity and lowers the
concentration of VLDLs in the blood. The second
hypothesis involves apolipoprotein B100, which is the
protein carrier of LDLs. Vitamin B3 is believed to
inhibit the synthesis or secretion of this substance by
the liver. Studies have found a positive correlation
between the antihyperlipidemic activity of vitamin B3
and a significant reduction in the risk of CVD and
CVA16.

Studies have shown that deficiency of vitamin B2 is
associated with hyperhomocysteinemia. One study
found that the group with the lowest dosage of vitamin
B2, (1.4 micromol/L) increased the plasma homo
cysteine levels14. This may be due to the fact that
vitamin B2 helps to metabolize vitamin B6 and B12
and folic acid. FAD and FMN act as cofactors for the

Another vitamin that is affected by oral contraceptive
medication is vitamin B6. A review article written by
Miller, stated that studies have shown that oral
contraceptive medications reduce the level of vitamin
B6 in the body. The review of the studies performed
by Roepke and Kirksey found that women that became
pregnant after longterm use of oral contraceptives had
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significantly lower concentrations of vitamin B6, when
compared with women that didn’t utilize oral
contraceptives or only took them for a short period.
However, this study also demonstrated that the
concentration of vitamin B6 in the breast milk during
lactation was reduced in both short and long term
women compared to women that had never used oral
contraceptives, which resulted in a lower concentration
of infant vitamin B6 levels. These studies suggest a
need for vitamin B6 supplementation in women that are
taking oral contraceptives even after administration of
the drug has ceased17.
A deficiency of vitamin B6 also plays are role in
cardiovascular health. Although vitamin B6 may not be
as important as folic acid or vitamin B12, it does help
to regulate homocysteine metabolism and prevent
hyperhomocysteinemia. There are two enzymes that are
required for the conversion of homocysteine to L
cysteine. Both of the enzymes are dependent on
pyridoxal 5’phosphate activity to perform their
function. The negative effects of hyperhomo
cysteinemia have been mentioned previously.
Another positive effect of vitamin B6 is the prevention
of atherosclerosis and CVD. This is accomplished
through a variety of the functions of vitamin B6. The
first function of this vitamin is the regulation of blood
pressure. Vitamin B6 has the ability to lower both
systolic and diastolic blood pressure in hypertensive
patients by reducing peripheral resistance6. This
mechanism involves the conversion of arginine into
nitric oxide, which is a potent vasodilator18. This
mechanism is attenuated in the absence of vitamin B6
resulting in an increase in blood pressure. The second
function is the regulation of cholesterol. Vitamin B6
lowers total cholesterol and raises HDL. This is
accomplished by its ability to prevent the degradation
of tryptophan19.
Studies indicate that the use of oral contraceptives alter
tryptophan metabolism5. As previously mentioned,
tryptophan has antiatherogenic and antioxidant
activities and is active in serotonin synthesis, which can
reduce the risk of developing CVD and CVA.
Although the mechanism is unknown, evidence
suggests that supplementation with vitamin B6 spares
tryptophan from degradation during administration of
oral contraceptives containing progesterone. This can
be explained by progesterones ability to increase the
activity of tryptophan pyrrolase. Tryptophan pyrrolase
catabolizes tryptophan causing a reduction in the total
levels of serum, albumin and liver tryptophan.

The third function of vitamin B6 is the inhibition of
epinephrineinduced platelet aggregation. During
periods of stress, the sympathetic nervous system
induces the secretion of epinephrine and nor
epinephrine. These hormones increase blood flow
resulting in an elevation of the blood pressure.
Elevated blood pressure for prolonged periods
increases the amount of peripheral resistance and the
potential for arterial damage. Vitamin B6 has the
ability to adjust the amounts of these hormones by
acting as cofactors in their metabolism. Therefore,
epinephrine and norepinephrine undergo a decarboxy
lation reaction dependent upon vitamin B6, which is a
cofactor for pyridoxal 5’phosphate enzymes. These
enzymes possess the ability to downregulate steroid
activity by interacting with the glucocorticoid recap
tors, which helps prevent an elevation in blood pressure
for prolonged periods of time6.
Studies have shown that vitamin B6 protects vascular
endothelial cells from damage by platelets and
oxidative stress20. A possible explanation of this is the
ability of vitamin B6 to maintain the integrity of the
cell. This reduces the damage to the endothelial cells
by limiting the amount of cholesterol and platelets that
can aggregate. This minimizes the damage to the
vasculature and effectively reduces the risk of athero
sclerosis.
A deficiency of vitamin B12 can also contribute to the
development of CVD or CVA. Reductions in vitamin
B12 as well as folic acid can lead to artherosclerosis
and CVD or CVA in two separate ways. The first way
occurs through the formation of dysfunctional erythro
cytes. The second mechanism involves the conversion
of methionine to homocysteine in the absence of
vitamin B12 and folic acid leading to endothelial
dysfunction.
A deficiency of either vitamin B12 or folic acid can
inhibit the formation of DNA resulting in pernicious
anemia. However, a deficiency in vitamin B12 alone
leads to a reduction in the concentration of tetrahydro
folate (THF). A lower concentration of THF reduces
the amount of methionine and SAMe produced, leading
to a lower amount of nucleotide base pairs for the
formation of DNA. In erythrocytes and leukocytes, this
results in a failure of maturation of the cells due to a
reduction in DNA replication and cellular division. In
erythrocytes, unsuccessful cellular division causes the
cells to be macrocytic and hyperchromic, while the
nucleus of the leukocytes increases the number of lobes
becoming hypersegmented and dysfunctional.
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Reduction in the maturation of erythrocytes reduces the
number of cells that are capable of transporting oxygen
rich blood to the tissues. In order to prevent an
ischemic event, the cardiac musculature must increase
the force of contraction. Maintaining the force of
contraction at higher than normal intensities for
prolonged periods of time can lead to hypertrophy of
the cardiac musculature and progress to arteriosclerosis
or CVD. Studies have found a positive correlation
between pernicious anemia and the development of
CVD or occurrence of a CVA21.
Vitamin B12 further demonstrates its cardioprotective
function by assisting with the metabolism of homo
cysteine. As previously mentioned, homocysteine
increases peripheral resistance and contributes to
atherosclerosis. In homocysteine metabolism, the
coenzymes of vitamin B12 and folic acid contribute to
the synthesis of methionine synthase, which is required
for the conversion of homocysteine to methionine. A
deficiency in vitamin B12, therefore, contributes to
elevated levels of homocysteine and an increased risk
of CVD. However, it must be noted that a deficiency
in vitamin B12 induces a reduction in THF, which
further contributes to elevated levels of homocysteine
in the body. It is important to screen for both vitamin
B12 and folic acid deficiency, since folic acid can mask
a vitamin B12 deficiency.
Although symbiotic microflora in the gastrointestinal
tract synthesizes and secretes vitamin B1222, the
amount necessary to overcome the effects of the oral
contraceptive induced vitamin B12 deficiency is
insufficient. Vitamin B12 is necessary to ensure the
degradation of carbohydrates, proteins and fats.
Reducing the amount of vitamin B12 interferes with the
absorption of these nutrients. This can contribute to
further deprivation of the body of essential vitamins
and minerals negatively impacting a wide variety of
biological processes. The impairment of the biological
processes can potentially reduce the function of organs
and organ systems increasing the risk of developing a
multitude of chronic diseases including CVD.
The depletion of vitamin C by oral contraceptives
increases the risk of CVD or CVA. As previously
mentioned, vitamin C is required for the formation of
collagen. Vitamin C acts as a cofactor for prolyl and
lysl hydroxylase. These enzymes synthesize hydroxyl
proline and hydroxylysine, which are components
found in collagen23. A vitamin C deficiency impairs
the formation of collagen resulting in fragility of the
tissues that collagen composes. This can result in the
endothelial wall of vasculature becoming compromised
leading to atherosclerosis.
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Oxidation of low density lipoproteins and platelet
aggregation are key components in the development of
atherosclerosis. As an antioxidant, vitamin C scavenges
both reactive oxygen and nitrogen compounds thereby
preventing tissue damage, which prevents oxidative
damage to lipids, DNA and protein. Some studies
report that vitamin C may even raise HDL cholesterol24
as well as a reducing platelet aggregation25. The ability
of vitamin C to preserve and restore alphatocopherol
levels further illustrates its cardioprotective activity6.
Alphatocopherol, a component of vitamin E, possesses
antiatherogenic effects by aiding in the absorption of
lipids and reducing cholesterol and triglycerides as well
as being an antioxidant against peroxides.
Another way vitamin C helps to prevent CVD is
through the regulation of prostaglandin synthesis. This
is accomplished by promoting and inhibiting the
production of eicosanoids. Vitamin C promotes the
production of prostaglandin 1 (PGE1), which has some
antiinflammatory potential6 and inhibits platelet
aggregation. At the same time, it inhibits the synthesis
of prostaglandin 2 (PGE2), which is a proinflammatory
prostaglandin26.
A deficiency of vitamin C due to the administration of
oral contraceptives can result in a reduction in the
amount of PGE1 and an elevation of PGE2. Both of
these actions contribute to systemic inflammation,
increased incidence of platelet aggregation and clot
formation and an increased risk of CVA and CVD.
The vasodilatory effects of PGE1 assist in lowering
blood pressure and preventing hypercholesterolemia
and congestive heart failure.
The antioxidant effects of vitamin C are demonstrated
through the preservation of reduced glutathione in the
cells. Sparing glutathione helps to promote the
synthesis and maintenance of adequate levels of nitric
oxide. Nitric oxide helps to vasodilate the vasculature.
This promotes the function of the endothelial cells in
the blood vessels and reduces the peripheral resistance.
Studies show that individuals with low levels of
vitamin C are more susceptible to hypertension and
CVD and have an increased risk of CVA. In a double
blind controlled trial on three groups of hypertensive
patients receiving 500 mg, 1,000 mg and 2,000 mg of
vitamin C for 8 months, each of the groups experienced
a 4.5 mmhg reduction in systolic and a 1.5 mmhg
reduction in diastolic blood pressure. The effects were
observed one month after administration without an
additional reduction in blood pressure. However, the
lower blood pressure was maintained for the entire 8
month period27.
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Another consideration relative to the deficiency of
vitamin C is the activity of this vitamin in iron
absorption, transport and storage. Vitamin C accom
plishes this by reducing ferric to ferrous iron6. Iron is
incorporated into erythrocytes, where it binds to oxygen.
Deficiency of vitamin C can disrupt this process leading
to iron deficiency anemia. Lower levels of iron in
hemoglobin lower the number of oxygen molecules that
can be transported in the vasculature, which increases
the incidence of hypoxia. Hypoxia causes oxygen
deprivation in the tissue leading to a reduction in the
synthesis of ATP and contraction of the cardiac
mechanism. This results in a decrease in the force of
contraction of the cardiac musculature. A decrease in the
force of contraction can result in hypertrophy of the
cardiac muscle by increasing the rate of contraction to
compensate for the low levels of oxygen in the brain.
Over time this can lead to congestive heart failure28.
Tryptophan deficiency has been linked to anxiety,
depression, obesity and CVD3. This can be explained by
its ability to be converted into a variety of different
substances that are used for different physiological
processes. One process that is disrupted is the regulation
of cholesterol. Tryptophan is the precursor to vitamin
B3. Therefore, a deficiency of tryptophan reduces the
amount of vitamin B3 synthesized. Consequently,
administration of oral contraceptives already lowers the
levels of vitamin B3, so a deficiency in tryptophan
further reduces the amount of vitamin B3 available. The
various negative effects associated with vitamin B3
deficiency and the development of CVD and CVA has
been previously discussed.
Another important consideration is the indirect role of
tryptophan in the prevention of oxidative stress. A
deficiency of tryptophan can reduce the amount of
serotonin that is synthesized. Tryptophan is metabolized
into 5hydroxytryptophan (5HTP), which is metabo
lized into serotonin. A reduction in the levels of
serotonin has been linked to anxiety and depression3.
Anxious and depressive states can lead to end organ
dysfunction as the result of the release of corticosteroids
during stress. This has the potential to increase the level
of oxidative stress on the body. An increase in oxidative
stress may lead to a variety of health care conditions
such as weight gain, insomnia, sedentary lifestyle and
fatigue3. Many of the previously described conditions
have been associated with the development of athero
sclerosis and the progression to CVD or CVA.
There is also a positive correlation between low levels of
serotonin in the body and weight gain in the absence of
depression3. Evidence suggests that the brain interprets
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low levels of serotonin as a hypoglycemic state3. This
stimulates the hypothalamus producing a craving for
carbohydrates. The craving for carbohydrates can result
in binge eating, which may contribute to the develop
ment of obesity or bulimia. Both obesity and bulimia
have been associated with the development of CVD.
A tryptophan deficiency interferes with the synthesis of
melatonin. After serotonin is synthesized, it is converted
to melatonin. Low levels of melatonin can cause a
disturbance of the circadian rhythm. The circadian
rhythm is regulated by the suprachiasmatic nucleus
(SCN) in the hypothalamus. The SCN is a 24 hour clock
that responds to changes in light and dark cycles using
information transmitted by the optic nerve. Periods of
natural light stimulate the SCN to activate the
sympathetic nervous system to produce norepinephrine
and epinephrine to promote wakefulness. Periods of
darkness stimulate the pineal gland to synthesize and
secrete melatonin6.
Proper regulation of the circadian rhythm is essential to
allow for an adequate amount of sleep. Melatonin acts
as a suppressant to the sympathetic nervous system
allowing for stage 3 and 4 sleep to occur3. Individuals
with low levels of serotonin and melatonin have an
increase in sympathetic activity, which increases the
amount of epinephrine and norepinephrine in the body.
Higher levels of these neurotransmitters not only
interfere with achieving restful sleep, but they promote
the absorption of LDL cholesterol into the vasculature
contributing to arterial damage and the development of
atherosclerosis3. Another positive effect of melatonin is
the inhibition of platelet aggregation3. The inability to
inhibit platelet aggregation increases the risk of
atherosclerosis, CVD and CVA.
Another important factor is that a low level of melatonin
significantly increases oxidative stress on the body. This
occurs by two different mechanisms. The first mech
anism is the disruption of the sleepwake cycles resulting
in difficulty initiating sleep and the possibility of
insomnia. Lack of sleep or insomnia prevents the stage 3
and 4 sleep that is necessary to rejuvenate our physical
and mental state and regenerate the different tissues in
the body. Failure to achieve restful sleep can increase
oxidative stress on our bodies. The second mechanism is
the interference with the antioxidant effect of melatonin,
which has been previously linked to CVD and CVA.
Another amino acid deficiency that may contribute to the
development of CVD or CVA is tyrosine. A deficiency
of tyrosine interferes with a variety of systems in the
body. The endocrine system is one of the primary



systems affected. In the endocrine system, a tyrosine
deficiency has the potential to reduce the effectiveness
of the thyroid and the adrenal glands function. The
thyroid gland affects every cell in the body to promote
homeostasis. Low levels of tyrosine are positively
correlated with hypothyroidism29. As previously men
tioned, this is due to the fact that tyrosine is incorporated
into the formation of thyroid hormones such as thyroxine
(T4). Low levels of thyroid hormones slow down the
metabolism of proteins, carbohydrates and fats. This
results in an increase in circulating cholesterol and
triglycerides concentrations, which as previously noted
is related to CVD and CVA. Other conditions associated
with a reduced metabolism from hypothyroidism that
can contribute to CVD and CVA are weight gain, fatigue
and depression27.
As previously mentioned, tyrosine is a precursor for
neurotransmitters. A deficiency interferes with the
production of neurotransmitters, which can alter the
adrenal function as well as the activity of the nervous
system. The neurotransmitters that are produced from
tyrosine are norepinephrine, epinephrine and dopamine.
Norepinephrine and epinephrine are also known as
noradrenaline and adrenaline. During periods of stress,
the adrenal glands are activated by the sympathetic
nervous system, which is an extension of the autonomic
nervous system. Stress induces the adrenal glands to
increase the secretion of cortisol from the adrenal cortex
and the release of noradrenaline and adrenaline from the
adrenal medulla. These neurotransmitters help our
bodies to cope with stress.
A deficiency of tyrosine lowers the amount of
norepinephrine and epinephrine available to the adrenal
gland for secretion reducing our ability to respond to
stressful situations. The inability to cope with stress
leads to psychosocial and behavioral consequences3.
Norepinephrine is also associated with regulating a
person’s disposition, which can result in mood
alterations and the possibility of developing depression,
which further contributes to an increase risk of CVD and
CVA3.
Tyrosine also plays a role in the regulation of the
metabolism. This is accomplished by tyrosine being
converted into norepinephrine, which acts as an appetite
suppressant29. Reducing the appetite can help prevent
individuals from overindulging and consuming excess
amounts of carbohydrates and fats that will be stored as
adipose tissue. Impairment of this function leads to an
increase in appetite and potential weight gain contribut
ing to obesity, atherosclerosis and an increased risk of
developing CVD and CVA.

Evidence suggests that zinc deficiency is positively
correlated with CVD30. This may be due to the fact that
zinc fingers are involved in the maintenance of the
integrity of proteins and the plasma membrane. Zinc
fingers are proteins that incorporate zinc ions into their
structure to stabilize their folds. These proteins are
structural components of DNA, RNA and other amino
acids, which act as cofactors to mediate biochemical
reactions responsible for activating or inactivating
genes23.
Studies show that zinc fingers mediate proteinlipid
interactions30. Impairment of proteinlipid interactions
results in a cascade of adverse reactions. This impair
ment alters the transportation of LDLs. The altered
transportation of LDLs disrupts lipid metabolism in the
liver resulting in a subsequent increase in circulatory
LDLs, total cholesterol and circulating triglycerides and
may lead to a higher tendency for dietary lipids to be
converted into LDLs as opposed to HDLs. The effects
of elevated levels of cholesterol, CVD and CVA have
been previously noted.
Another positive correlation is found with zinc
deficiency and diabetes31. Studies have shown that zinc
is involved with synthesis, storage and secretion of
insulin31. It has also been found to assist in the mainten
ance of the integrity of the conformational shape of
insulin. Therefore, deficiencies of zinc can contribute to
the inability to produce insulin resulting in Type I
diabetes. Impairment of zinc related cellular receptors
can cause a disruption of cellular signaling30. This has
the potential to induce insulin resistance resulting in
hyperglycemia. Prolonged periods of a hyperglycemic
state can contribute to weight gain, obesity and the
potential development of Type II diabetes, which are all
predisposing factors to CVD and CVA.
The immune boosting potential and antioxidant effects
of zinc are found to reduce the levels of oxidative stress.
Zinc promotes Tlymphocyte, natural killer cells,
macrophage and neutrophil activity as well as the
production of antibodies6. Zinc deficiency may
compromise the immune system function and increase
the susceptibility to infection. Chronic diseases assoc
iated with infections can lead to an overall attenuation of
the immunes system, which can contribute to oxidative
stress. This oxidative stress resulting from chronic
debilitation further compromises the immune system and
cardiovascular function through endothelial dysfunction
increasing the risk of CVD18.
The antioxidant action of zinc can largely be
demonstrated through lipid metabolism. Evidence has
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shown that an alteration of LDL metabolism and an
increase in LDL concentration results in a higher level of
lipid oxidation33. A higher level of lipid oxidation
increases the levels of oxidative stress in the body
increasing the risk of CVD and CVA.
Conclusion
Oral contraceptives are very useful pharmaceutical
products to prevent fertilization of the ovum as well as to
regulate the menstrual cycle. However, it should be
noted that these contraceptive agents can deplete
essential vitamins and nutrients that the body requires
for normal functioning. Discontinuation of oral contra
ceptives for the purpose of becoming pregnant or for
various other reasons may result in devastating effects to
the fetus due to the previously mentioned deficiencies.
Deficiency or depletion of these vitamins can result in an
increased risk CVD and CVA. These cardiovascular
events may be due to the longterm depletion of these
vitamins and nutrients as well as the negative effects on
metabolism of proteins, carbohydrates and fats due to
the deficiency and lack of function of their cofactors.
These deficiencies may further complicate cardio
vascular events that may have occurred prior to
administration of oral contraceptives. These authors
suggest supplementation of these nutrients may be
important both during and following oral contraceptives
treatment. Choosing the appropriate product, dosage and
route of administration is important, since deficiencies
can be overcome with proper supplementation.
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E. BlaurockBusch, PhD
Diagnosing Chronic Metal Intoxication
Blood is a part of the human circulatory system. It
transports oxygen, nutrients and toxins to and from the
cells and organs. The nutrients and toxins taken in with
food, water, and air will either ‘feed’ body cells or are
stored in various organ systems. What remains is
excreted through the urinary or digestive tract, through
breathing and sweat. While circulating in the blood
stream, toxins can be measured and monitored.
Through modern technology we are able to detect
lower levels of toxic metals than ever. This enables us
to detect minute amounts of potentially toxic metals
long before damage is irreversible. It allows us to act
preventively and take early action. With chelation
therapy we remove harmful toxic metals from the body
to prevent or treat disease.
To treat metal intoxication, we must first define the
degree of toxicity. An acute intoxication at the work
place demands another, more aggressive treatment than
a chronic case of metal intoxication. While low level
metal exposure can be the cause of many chronic
disease patterns, it is important that we first diagnose
the type of metal toxicity (lead, mercury, etc.) and the
severity of it. From that information, we can more
safely select: a) the appropriate chelating agent, and b)
determine the frequency of treatment.
With the correct diagnosis, we are able to ‘classify’ the
patient into the chronically exposed. For this group the
reference ranges of Table 1 apply. These ranges have
been set by the German Environmental Agency and
they are given for the socalled ‘unexposed’ popula
tion.1 Ironically and sadly, the longterm exposed, which
are often chronically ill people with sad histories of
illness of ‘unknown cause’ are considered ‘unexposed’
until the diagnosis indicates a blood or urine value
above the socalled normal range.
Is it normal for humans to have toxins in their system?
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And is ‘normal’ synonymous with healthy? Let us
evaluate what reference ranges stand for:
We are considered healthy as long as no disease has
been diagnosed.
When laboratories develop reference ranges, they are
supposed to use healthy people and they should start
with a group of 100 testpersons. Statistical evaluations
are based on a 95 percentile meaning 95 percent of the
population will fit into that range. Expressed differ
ently: the 95 percent range for Hg in blood represents
the value of Hg found in 95 percent of today’s popula
tion. In other words, we accept it as normal to have a
certain amount of toxins circulating in our blood
stream.
We live in an increasingly toxic environment, which
makes us accumulate more toxins than ever before. It is
naïve to assume that a mercury reference range
developed today equals the range of people who have
lived a century ago, before amalgam fillings were
placed in people’s mouth at an early age, and before
men and animals were living off metalpolluted soil
and water, before we injected mercurycontaining
vaccines into infants and adults.
Hahnemann, physician and chemist, claimed that the
medicine of his time did more harm than good, which
was his reason for developing homeopathic remedies
as an alternative to allopathic drugs and treatments. He
is recognized for treating   , opposing the
fact that his fellow doctors dispensed often huge doses
of alcohol, opium, even mercury and arsenic. His ho
meopathic treatment methods went into the opposite
direction, utilizing minute amounts of substances, some
unmeasurable, to treat disease. While homeopathic
remedies remain unproven, we have to agree with
Pelletier who noted that "for many commonly
prescribed allopathic drugs, including aspirin and some
antibiotics, the mechanism of action remains equally
unknown." 2
What do Hahnemann and Chelation Therapy have in
common? Both recognize that toxins such as mercury
are destructive to animal and human health. In 2001,
researchers at the University of Calgary, Canada were
able to visually demonstrate the neurotoxic effects of
mercury. The researcher team Lorscheider and
colleagues were able to destroy the longbelieved
theory that ‘the amount makes the toxin’ 3
With this knowledge, we can no longer accept present
medical habit of applying different reference ranges to
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ered ‘unexposed’ until proven otherwise, and little, if
anything is done to prove the potential intoxication. Di
agnostic tests are not chosen wisely, and chelation is not
used as an option.
In the US, people have not lived through such a terrible
accident, yet chronic metal intoxication exists more than
we are willing to admit. The following excerpt of the
New York City Health Report of July 23, 2007 should
be a warning. It indicates that one in four New Yorkers
has elevated blood mercury levels! By definition, they
too are considered unexposed.
“Today’s findings are the latest presented from New
York City’s Health and Nutrition Examination Survey
(NYCHANES), the first such survey ever conducted by
a U.S. city. It’s possible that other cities have similarly
high levels, or higher ones, but haven’t yet documented
them. Because mercury is a concern for the health of
newborns, recommendations on mercury exposure are
most important for pregnant and breastfeeding women.
Among women 2049 years old in New York City, the
average blood mercury level is 2.64 g/L (micrograms
per liter), three times that of similarlyaged women
nationally (0.83 g/L).
Approximately one quarter of New York City women in
this age group have a blood mercury level at or above 5
g/L, the New York State reportable level.
People who eat fish three or fewer times each week
have, on average, levels of mercury below the reportable
level, while average readings exceed the reportable level
among those who eat fish four or more times.
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Higherincome New Yorkers have higher mercury
levels; New Yorkers in the highest income bracket aver
age 3.6 g/L, compared to 2.4 g/L among the lowest
income group. Average blood mercury levels are consid
erably higher among New York City Asian women (4.1
g/L); nearly half (45%) have blood mercury levels at or
above the State reportable level.
Among Asians, foreignborn Chinese women have
particularly high levels compared to the rest of New
York City. Two thirds (66%) have mercury at or above
the reportable level.
Foreignborn Chinese New Yorkers eat an average of
three fish meals per week, compared to about one among
New Yorkers overall. About one quarter of Chinese New
Yorkers eat fish five or more times each week, compared
to fewer than one in 15 overall. “
Traditionally, Asians eat more fish than Westerners, and
because fish of Asian waters is more polluted, blood
mercury levels of Asian patients exceed the European
and CDC (Center for Disease Control) ranges mani
fold. The following table compares average mercury
levels of randomly selected patients with existising ref
erence ranges. Still, these people are considered unex
posed.
The comparison indicates how valuable routine blood
testing is in detecting chronic metal intoxication. Chela
tion treatment would be indicated in all cases were blood
levels exceed the reference range, and from this data we
see that Hong Kong people are in dire need of treatment,
even though they are, by medical standards, not consid
ered exposed or toxic.
It is ironic, but medically and globally, we do not agree
if and when treatment is warranted. By German
standards, a child is considered outside normal when the
blood mercury value is greater than 0.7g/L; however by
US standards, he/she is not considered exposed until the
blood value is above 5.8g/L (USA Environmental
Protection Agency Range)! EPA does not provide a
mercury reference range for children.
References:
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: Rachel Olivier, MS, ND, PhD

Antioxidants function to neutralize free radicals by
virtue of their ability to donate an electron, thus acting to
scavenge these radicals, in turn eliminating their
volatility towards other cellular components. This
desirable quality, their scavenging ability, allows them
to function in a protective manner, via their ability to
bind and inactivate free radicals. In this capacity they
function to both aide and prevent cellular and tissue
damage. Void of this protection, the cellular matrix,
including lipids, membranes, proteins, and DNA, is
predisposed to injury as a consequence of these volatile,
reactive molecules.
The antioxidants Glutathione, NAcetylLCysteine
(NAC) and Glycine provide powerful cellular support,
via their ability to quench free radicals. Their benefits
are discussed below.
LGlutathione

Oxidative stress is characterized by an imbalance
between the production of reactive oxygen and the
ability of the biological system to readily quench these
reactive intermediates, or to easily repair the ensuing
damage. Free radicals, identified as electrically
unstable molecules, have the propensity to react with
cells, and in turn, to result in cellular damage.
Specifically, oxidative stress is defined as the “steady
state level of oxidative damage within a cell, tissue or
organism,” as the result of reactive oxygen species
(ROS).1 The correlation between oxidative stress and
aging, termed the molecular basis of aging, or the
oxidative stress theory of aging, was first proposed by
D. Harman2 in 1956. This theory is one of the most
studied, and the most widely accepted hypotheses on
the aging process. Albeit this hypothesis has been
refined over the years, in an effort to address the many
forms of ROS, it is still a widely accepted theory of the
aging process. Given the fact that oxidative stress, and
the damage it may ensue, is implicated in many disease
processes, particularly in the critically ill,3 as well as in
the aging process, countering its negative effects is one
way to achieve positive health benefits.
Although reactive oxygen species serve beneficial
purposes, such as their participation in the activation of
the immune system, if not properly managed by the
body, their accumulation may result in any number of
disease processes. In addition to oxidative stress, which
is a deleterious process, high levels of free radical
activity have been correlated with the following disease
processes; atherosclerosis, heart failure, myocardial
infarction, Parkinson's disease, Alzheimer's disease,
chronic fatigue syndrome, diabetes and hypertension.

Glutathione (GSH) functions as one of the most
powerful intracellular antioxidants. It also participates as
an important component in detoxification via its reaction
with hydrogen peroxide and organic peroxides,4 or other
electrophilic compounds (electrondeficient carbon
centers), by means of catalysis by glutathioneS
transferases and glutathione peroxidases.5 Reactive
electrophilic compounds may include peroxides or
epoxides, or more noxious compounds such as genotoxic
chemical carcinogens, or cytotoxic chemotherapeutic
agents.6 GSH also serves in a protective capacity, as it
aids in quenching xenobiotics and other reactive
compounds, produced via the metabolism of both
endogenous and exogenous compounds.7 Depleted levels
of GSH can result in a decreased level of S
adenosylmethionine (SAM), which in turn may result in
hypomethylation of DNA throughout the genome.8 It is
well established that persistent exposure to organic
pollutants can result in depleted levels of GSH,9 and in
situations of prolonged and persistent chemical
exposure, intracellular GSH may become depleted.10 A
depletion in GSH has been demonstrated in marine
organisms in polluted areas, as compared to unpolluted
areas.11,12 The exposure to pollutants as a consequence
of chronic lifetime contact, when coupled with further
nutritional deficiencies, results in a susceptibility to
depleted levels of GSH, which has been correlated to a
surge of events, resulting in the both the production of
reactive oxygen/nitrogen species and oxidative stress.9,13
Structurally, GSH is made up of a tripeptide, consisting
of glutamic acid, cysteine and glycine residues, while
functionally it participates in the detoxification of
αoxoaldehydes, the reduction of ribonucleotides to
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deoxyribonucleotides, the regulation of both protein and
gene expression, through thiol:disulfide exchange
reactions,14 and as a component of the glyoxalase
system, which functions in the control of cellular
growth.15 In addition to its participation in these cellular
reactions, the lymphoid cells of the immune system also
require GSH for optimal function, and consequently,
even modest changes in the levels of intracellular
glutathione can result in profound effects on the function
of the lymphocytes,16 thus impacting immunity. Besides
its function as a major intracellular antioxidant, it also
participates in other key functions, which are generally
associated with detoxification, protein structure preser
vation, immune function maintenance, and in the
regulation of protein function. As an important com
ponent of the body's primary antioxidant defenses, as
well as an important component in maintaining the redox
state of tissues,17 intracellular glutathione (GSH)
fluctuations, even in moderation, are known to have a
profound effect on cellular function.
Glutathione is most widely recognized for its role in
protecting cells against the destructive effects of free
radicals. In addition, glutathione also plays an active
role in the protection of the cell from environmental
pollutants and carcinogens; in the maintenance of cell
membrane stability and protecting red blood cells; in the
regulation of protein and DNA biosynthesis and cell
growth; and in enhancing immunologic function, by
means of its influence on lymphocytes, prostaglandin
synthesis and amino acid transport.
In reference to its role as an immunological cellular
component, it has been demonstrated that with extreme
GSH depletion in antigen presenting cells (APC), such
as macrophages, dendritic cells and B lymphocytes, a
decrease in Tcell proliferation and cytokine production
ensues, resulting in decreased production of interferon
gamma (IFNγ).18,19 As a product of the natural killer
cells, IFNγ plays a vital role in the control of microbial
pathogens,20 and has been documented to possess
antiviral activity, as well as vital immunoregulatory
functions. In addition, IFNγ is also a potent activator of
macrophages, has antiproliferative effects on
transformed cells, and can potentiate the antiviral and
antitumor effects of the Type I interferons.21
The levels of glutathione decrease naturally with age, as
well as with certain stressors, including exercise,
smoking, and pollution. It has been suggested that
supplementation may be particularly beneficial in older
populations, as well as in smokers and athletes.
Depleted levels of glutathione are recognized to result in
susceptibility to cellular deterioration, as a result of
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multiple circumstances, including oxidative stress, free
radical exposure, infections, and toxins, as noted above.
Lower GSH levels correspond to higher oxidative stress.
In fact, a reduction of plasma GSH is an associated risk
factor for cardiovascular disease, with lower glutathione
levels correlated to an elevated risk.22 In addition to age,
GSH depletion may also result as a consequence of poor
dietary habits or environmental exposure, including
pollution, toxins, medications, stress, trauma, aging,
infections and radiation. Aside from depleted levels due
to the circumstances noted above, the average American
diet does not always supply sufficient amounts of
glutathione to meet daily needs, thus daily replenishment
may be a sound decision. A ‘disturbance in homeostasis’
of GSH has also been implicated in ‘diseases of the
aging,’23 as well as in a wide range of pathologies,
including neurodegenerative, cardiovascular,
inflammatory, metabolic and immune diseases. Add
itionally, a depleted level is also indicated in fibrosis,
viral infections, diabetes, cancer, and liver disease.24,25,26
Conversely, higher levels of glutathione appear to be
associated with a longer lifespan, as well as healthier
organs, particularly the heart, eyes, and colon. In
regards to aging, it is well recognized that a depletion in
GSH results in a “significant impact on DNA
methylation,” ensuing in DNA hypomethylation, which
can consequently result in alterations in gene
expression.27
Foods rich in sulfur increase the supply of glutathione;
however as noted above specific lifestyle habits,
including a poor diet, toxins, medications, stress, trauma,
and infections deplete the cellular glutathione level. In
regards of lifestyle habits, the intake of acetaminophen
(Tylenol) is associated with the blockage of glutathione
production, which in turn alters the liver’s ability to
break down and eliminate toxins.28 In addition to
lifestyle habits, illness, old age, and reduced physical
shape deplete the  production of glutathione.29 A
deficiency in glutathione is associated with impairments
in the protective systems in the body, which may result
in numerous disease processes. Conversely, high
glutathione levels appear to be associated with a long
lifespan,30,31,32,33 and in older individuals an optimal
status appears to be linked with indices of good health,
including optimal cholesterol, blood pressure, and blood
sugar, as well as body mass index.34
In addition to its actions noted above, a decrease in
circulating GSH levels has been reported to positively
affect viral lifecycle.35,36 Moreover, GSH is recognized
as an important modulator of the life cycle of the
influenza A virus,37 and has been associated with
progressive multiple sclerosis (PMS), as demonstrated in
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one study in which patients with PMS had lower levels
of GSH; reduced by as much as 18.5%, as compared to
controls (p = 0.001).38 Cellular glutathione also arms the
cell with defenses against both ROS and their toxic
products. The maintenance of intracellular GSH levels is
vital, especially during the process of apoptosis. A
deficiency in glutathione is associated with widespread
impairments in the protective systems in the body, and
can consequentially result in numerous disease pro
cesses, even in healthy individuals. Alternatively, higher
levels of glutathione are associated with healthier
organs, including the heart, eyes, and colon.41,42,43,44,45,46

melanoma.57 A separate   study evaluated the
effect of NAC on Alzheimer disease fibroblasts, exposed
to a cytochrome oxidase assembly inhibitor (NMP), as a
model of mitochondrial dysfunction, and increased
oxidative stress. In this study a reversal/attenuation of
amplified oxidative levels was established in the
presence of NAC. Levels of apoptotic markers were
also demonstrated to be positively modified.58 In
addition to these actions, NAC has also been associated
with the protection of the brain by virtue of its defense
against free radical injury, apoptosis, and inflam
mation.59,60

NAcetylLCysteine

As a consequence of its association with oxidative
pathways, it is used as a both a mediator of
inflammation, and as a direct scavenger of reactive
oxygen species (ROS).61 Additionally, it has been
demonstrated to modulate both the gene expression, and
the activity of inflammatory cytokines, via its ability to
both block NFKappaB activation,62,63 and to reduce
TNFα, IL1β and IL6.64 It also possesses the capacity
to alter the expression of nitric oxide synthase mRNA,
resulting in a modulation of the production of nitric
oxide, with a consequential hepatoprotective effect.65
Because of its action as a modulator of the glutamatergic
system, as well as its participation in both neurotropic
and inflammatory pathways, a number of scientific
researchers speculate it as being a beneficial adjunct for
psychiatric and neurological disorders, including
schizophrenia,66,67 addiction, as well as in compulsive
and bipolar disorders.68 Adding to its cellular antioxidant
action, NAC is attributed with promoting a positive
cellular redox balance.69

NacetylLcysteine (NAC) is an antioxidant molecule
endowed with immunomodulatory properties. 47
Although NAC has numerous functional activities in the
body, it is recognized for three primary actions; the
modulation of neurotransmitters, the ability to reduce
inflammatory cytokines, and cellular protection from
oxidative stress. As a precursor to the amino acid
cysteine, NAC participates in the general antioxidant
activities of the body, while cysteine influences the
rewardreinforcement pathway, via its role as a
modulator of the glutamatergic system.48 Its classical
medicinal use is in counteracting acetaminophen
(Tylenol) overdose, as well as in carbon monoxide
poisoning.49
As a consequence of its cysteine component, NAC
functions as an important compound in increasing the
cellular concentration of GSH, and is often utilized for
this beneficial attribute. GSH is rapidly hydrolyzed by
the liver and intestines, thus when taken independently,
may not result in restored levels.50 Moreover, due to the
fact that GSH penetration via the bloodbrain barrier is
relatively poor, NAC functions to assist in this transfer,
as unlike GSH, NAC can readily penetrate the blood
brain barrier. An increase in the level of GSH in the
brain with NAC use has been demonstrated in both
animal51,52,53 and human studies.54
NAC offers protection from oxidative stress, as it
participates directly in scavenging oxidants, specifically
in the reduction of both the hydroxyl radical and
hypochlorous acid.55 It is also required for sulfur
conjugation, and is involved in the detoxification of
numerous compounds, “including aromatic
hydrocarbons, phenols, halides, esters, epoxides and
caffeine.”56 In one study its use was demonstrated to be
effective in modulating UVinduced oxidative stress,
resulting in the prevention of “prooncogenic oxidative
stress,” along with a correlated decrease in the risk of



Spring 2006

NAC use is suggested in situations where GSH
deficiency and/or oxidative stress are indicated. These
situations include disease processes such as rheumatoid
arthritis, Parkinson’s disease, Alzheimer’s disease,
diabetes, hepatitis, rheumatoid arthritis, and similar
diseases that cause increased oxidative stress.
Glycine
Glycine plays as an important role in GSH synthesis. It
also functions in the conjugation of the aromatic acids,
and is a required amino acid for phase II conjugation.56
Furthermore, in the mammalian central nervous system,
it is recognized as a major inhibitory neurotransmitter, at
both excitatory and inhibitory synapses,70 including both
the brainstem and spinal cord.71 As such, it functions as
a vital component in the performance of the central
nervous system.72
Glycine is also recognized for its function in the
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modulation of excitatory neurotransmission, via its
ability to potentate the action of glutamate at Nmethyl
Daspartate (NMDA) receptors.73 In fact, along with
GABA, it is recognized for its key role in the
development of neural stem cells and its progenitors,74 as
well as in nonneuronal cell types, in which it has
demonstrated both cytoprotective and modulatory
actions.75 It was also demonstrated to diminish the
secretion of inflammatory cytokines, including TNFα
and interleukin (IL)1, and to enhance the secretion of
IL10, an antiinflammatory cytokine.76 In addition, it
exerts an immunomodulary effect on Tlymphocytes,
although the mechanism is currently unidentified.75
Finally, its use has demonstrated protective effects in
renal ischemia, on hepatocytes75 and on epithelial cells,
specifically in those subjected to hypoxia, or faced with
a chemical challenge (ie. cyanide, hydrogen
peroxide).77,78,79,80
Thus in summary, the combination of these three
compounds, GSH, NAC and glycine, function primarily
to increase the cellular glutathione level, principally in
the bloodstream and the brain. As such, with use a
continuous supply is available to provide cellular
support as a consequence of their antioxidant activities,
specifically in relation to oxidative stress. The com
bination of these compounds may be particularly
valuable in offsetting deficiency, resulting as an outcome
of various lifestyle habits, including poor dietary habits,
toxin exposure, medications, stress, trauma, and
infections. Additionally, due to their antioxidant nature,
they offer added cellular protection, and can assist in
detoxification mechanisms, which may be particularly
advantageous in the ill and elderly, as well as with
prolonged environmental or toxic stressors.
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: J. E. Block, MD, FACP and Jack Wise, MD

INTRODUCTION: There is yet no cure for Celiac
Disease which is vastly under diagnosed and takes on
average 11 years between the first appearances of bowel
symptoms until it is identified. Adding insult to injury,
it often remains silent in the intestine while 
 problems (headaches, arthralgias, thyroid problems
and liver abnormalities) are occurring. To date there is
no help for this malady other than  avoiding
this protein found in wheat and other grains, (the acro
nym B.R.O.W.S.: B for Barley, R for Rye, O for Oats,
W for Wheat and S for Spelt). In the future, several
medicines will be available to denature some of this pro
tein that incidentally slips in with other foodstuffs. Still
there is no long lasting for those that consume gluten.
Much controversy exists in the literature with gluten al
lergy, sensitivity and true Celiac Disease. The three cri
teria for the disease by most knowledgeable physicians
are a genetic predisposition, consumption of gluten and a
triggering event of a physical or emotional nature.
To document the diagnosis, blood antitransaminase,
antimyelysin and antigliadin studies are preformed.
But they are only positive if the patient has significant
bowel disease when the blood is drawn and he/she has
been consuming gluten on a regular basis. The markers
of HLADQ2 or HLADQ8 haplotype, which show the
genetic predisposition can also be tested, but are more
expensive and do not guarantee that the patient really
does have the disease. According to Ken Fine, et al.
(The prevalence and causes of chronic diarrhea in treated
celiac sprue. Gastroenterology 1997; 112:18301837) the
most cost effective test to diagnose celiac disease is an
antigliadin  test while the suspect is consuming
gluten. This is the test we used to diagnose and follow
the treatment results in our study.
BRALYS SIGN: A visible trait of Hashimotos Thyroid
JUNE 2011

Disease which is common in Celiacs was first noted in
Poland in 1953 and presented to the Western Europe by
the English Gastroenterologist, James Braly, MD. The
majority of Celiacs have a foreshortened 5th finger now
designated as Braly’s Sign. (J Pediatric Gastroenterology
and Nutrition 2000; volume 31 (Suppl.3): S29. New
England Journal of Medicine, August 18, 1999). A posi
tive sign is that the end of the fifth finger is shorter than
the last joint of the ring finger. We used this external
marker as a hallmark of the disease also in our study. In
the combined experienced of the two of us and another
colleague, Susan Solomon, a clinician in Raleigh N.C.
we have found this marker positive in almost 85% of
Celiacs that were either biopsied proven or had the posi
tive genetic marker of the disease.

PATIENTS AND METHODS: The study was con
ducted from November 3, 2009 until August 16, 2010 at
the outpatient clinic of Integration Medicine of Tulsa.
Since only nonprescriptive “natural and homeopathic”
products wereemployed we did not use an IRB. Each
individual did sign an informed consent form prior to the
study. Included were both males and females ranging in
age from 32 to 66 years of age. All had the positive
Braly’s Sign, gastrointestinal symptoms and an abnor
mal antigliadin stool study. These samples were per
formed by Enterolab of Dallas, a certified laboratory
with experience in performing over 10,000 such tests.
Kenneth Fine, M.D., the laboratory director, was avail
able as a consultant to us throughout the study. In addi
tion to the history and brief physical examination, Jack
Wise MND, conducted an Autonomic Nervous System
test through applied kinesiology (Muscle Testing) that
was also positive in all particapants.
One of us (J Wise NMD) conducted a preliminary study
of over 200 individuals who were clinically, and in most
cases, laboratory positive for celiac disease. In almost
90% of the patients there was marked improvement,



with his protocol of these natural substances. In some
cases the subjects were able to resume eating gluten
again without any adverse symptoms. Subsequently,
the investigators preformed the following double
blinded pilot study.
Throughout the course of the study, participants were
encouraged to consume gluten. During the study, of the
27 patients that began the study, 14 were either lost to
follow up, or failed to finish the requirements of the
protocol and subsequently could not be used for the
statistical analysis. Neither the patient, nor the two
principals knew which of the numbered bottles con
tained the active or the inactive product until all of the
stool samples and patient histories were complete.
RANDOMIZATION: Every even subject sent to us
was given a bottle of grey colored capsules and the
odd, a bottle of tan capsules. One had the Real product
and the other the Placebo.
Although there are rational decisions based on research,
many cures are serendipitous. Almost by intuition,
some practitioners derive a treatment that works. Dr.
Wise is one of those clinicians who felt it his calling to
try this combination in order to help those to cure for
Celiac Disease. Much to the surprise of his colleagues,
this combination has proven not only to increase the
overall health of the bowel, but also end this malady. It
has also shown to be an alternative to the total and
complete removal of gluten from the diet.
PRODUCT: The capsules were produced for the study
by .
The Active was as noted below and the Placebo was the
identical capsule but with only rice flour. Half were
grey capsules and the other half tan. Only 
 knew which was Real and Placebo.
This information was not conveyed to nurse or the doc
tor who gave out the capsules until after the study was
completed.
“Active” Ingredients:
1) Lycopodium clavatum 12x
2) Pulsatilla 12x
Natural Ingredients:
1) Aronia Berry
2) LCarnosine
3) Capsule (Gelatin)
4) DNA (Deoxyribonucleic acid)

5)
6)
7)
8)

RNA (Ribonucleic acid)
Rice flour
Vitamin D3(from Cholecalciferol)
Folic acid

Before and After Treatment AntiGliadin Study Results
Participants Receiving Active Product

Patient

Pre
Rx

Sx#

Post
Rx

Sx#

%∆*

142

3+

9

2+

1477

D.C.

134

3+

51

2+

61

A.M.

38

3+

18

1+

53

D.F.

38

3+

7

1+

82

R.T.

>20

3+

6

1+

70

J.B.

* indicates improvement of the antigliadin
*+ indicates worsening of antigliadin test
Participants Receiving Placebo

Patient

Pre
Rx

Sx#

Post
Rx

Sx#

%∆*

G.B.

50

2+

288

4+

+466

C.D.

96

3+

60

2+

37

J.O.

30

2+

23

1+

23

M.T.

33

2+

36

2+

+9

A.T.

12

2+

11

2+

+8

D.L.

42

3+

57

3+

+7

S.S.

15

2+

26

2+

+7

#+ Gastrointestinal symptoms worsening
# Gastrointestinal symptoms improving
STACTISICS: The results are presented in the usual di
chotomic form. The patients showing greater than a 50%
improvement in the antigliadin test vs patients showing
less than a 50% improvement or worsening produced by
the Fishers Statistic contingency table. Using the Fisher's
Exact Test, the p value for this outcome as shown is
p=.0013. Thus this gives a statististical validity of the re
sults.
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worsening out of the
total

leagues, this combination has proven not only to in
crease the overall health of the bowel, but end this mal
ady. It has also shown to be an alternative to the total
and complete removal of gluten from the diet.

Placebo

0

7/7

Active

5

0/5

Total

5

7/12

Lycopodium clavatum 12X –A homeopathic remedy
widely used as a remedy for digestive symptoms which
include: dyspepsia due to fermentable food excessive
hunger; desire for sweets; weak digestion and bulimia
with bloating. It has also been shown to help in allevi
ating diarrhea.

Fisher's exact test
The twotailed P value equals 0.0013
Those patients given PLACEBO, only 2 had a drop in
their antigliadin titer and less than 30% reduction in
overall symptoms. Of the 6 patients who took the AC
TIVE product, all had a marked decrease in titers, with
the majority of participants having more than a 50%
reduction in symptoms. While 3 out of the 7 individu
als given the PLACEBO improved, all individuals
given the ACTIVE product showed major improve
ments in the reduction of symptoms and they all had a
reduction in antigliadin titer. There were no adverse
effects of either product to the participants.
The Pvalue of the PLACEBO group was only 0.5%, a
50% possibility, (50 out of 100) that these results were
by chance alone. In the other group of ACTIVE prod
uct, the Pvalue was >.001 in that it was more than 1 in
1000 these results were by chance.
At the end of the study those patients receiving the AC
TIVE product and others before them who did not
show a marked improvement in symptoms and failing
to display a reduction in titer were found to be low in
digestive enzymes, magnesium, and omega 3. These
individuals were prone to have irritable bowel syn
drome (IBS) when eating genetically altered (GMO)
wheat, but lacked these symptoms after eating organic
wheat. They were however, able to consume altered
[GMO] without displaying IBS symptoms, when pro
vided with adequate amounts of omega 3”s, magne
sium, and digestive enzymes.
DISCUSSION:
The following ingredients were chosen for the AC
TIVE product because one of us (Jack Wise NMD) felt
that when given in this combination a “cure” for Celiac
Disease might occur. This was by intuition rather than
true science! Although there are rational decisions
based on research, many cures are serendipitous. Al
most by accident, some practitioners derive a treatment
that works. Dr. Wise is one of those clinicians who felt
it his calling to try this combination in order to help
those with this disease. Much to the surprise of his col
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Pulsatilla 12X  A homeopathic remedy widely used to
aid in digestion. It is used to improve heartburn, pain
ful distended abdomen and gas.
Aronia Berry  High concentrations of anthocyanins
and especially resveratol. It is said to quench free radi
cals.
LCarnosine  Protects from oxidation and free radical
damage. It aids wound healing.
RNADNA Nucleotides  is used in many nonproven
health formulas as reprogramming the genetic sub
stance of imperfect cells. Nucleotides have been shown
to improve gut health, enhance immune function and
aid in healing tissue.
Rice Flour  Used as a binder or anticlumping agent in
the capsule of the product and the placebo.
Vitamin D3 (from Cholecalciferol)  The essential
function is to increase the absorption of calcium and
phosphorus in the intestine. Vitamin D also closes the
“Zonulin Gate” which decreases the permeability of the
Gut to partially digested protein.
Folic Acid  promotes the healthy and rapid division of
cells of the intestine. It facilitates cell maintenance and
repair; the synthesis of DNA and amino acid.
Gelatin Capsule  pharmaceutical capsules used to
make the product easier to swallow.
CONCLUSION:
Although much more work needs to be done to prove
the efficacy of this remedy, this pilot study indicates
that some, if not all, ingredients in this preparation may
be useful in helping the estimated the 20 million people
in the United States who have Gluten Intolerance/
Sensitivity as a cause of their gastrointestinal problem.
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Gardner, KS
Dr. Christena Nicholson
Overland Park, KS
Dr. Janie Pirner
Wichita, KS
Dr. Ron Young
Salina, KS

Dr. Robert W. Smith
Baton Rouge, LA
Dr. Stephanie Clay
Baton Rouge, LA

Dr. Wayne Sodano
Bel Air, MD

Dr. Daniel M. McGregor
Prudenville, MI


Dr. Jeffrey Anderson
Edina, MN
Dr. Robert Bergan
Minneapolis, MN
Dr. Timothy Bertsch
Champlin, MN
Dr. Linda Bowers
Bloomington, MN
Dr. Russell DesMarais
St. Paul, MN
Dr. Joel Eichers
Chanhassen, MN
Dr. John Gerber
Blaine, MN
Dr. Timothy Gerhart
Red Wing, MN
Dr. Jedidiah Krauss
St. Louis Park, MN
Dr. Mac Beth Lindstrom
Slayton, MN
Dr. Todd McGillick
Gaylord, MN
Dr. Thomas Miller
Coon Rapids, MN



* Retired DABCI Practitioner
JUNE 2011




Dr. Joseph Muldoon
Slayton, MN
Dr. Brenwyn Peddycoat
White Bear Lake, MN
Dr. Gregory Peterson
Winona, MN
Dr. Dane Roubos
Bloomington, MN
Dr. Sandra Spore
Stillwater, MN
Dr. Leslie Stewart
St. Paul, MN
Dr. Charles Strauman
St. Louis Park, MN
Dr. Terese Tomanek
Duluth, MN
Dr. Timothy Whelan
New Hope, MN
Dr. Jon Williams
Bloomington, MN

Dr. David Clark
Oak Grove, MO
Dr. Charles Eckert
Raymore, MO
Dr. Jack Kessinger
Rolla, MO
Dr. Jay Kessinger
Rolla, MO
Dr. Kelley Kirchner
Kahoka, MO
Dr. Mable Leckrone
Liberty, MO
Dr. Duane Lowe
Maplewood, MO
Dr. Terry Nelson
Independence, MO
Dr. R Vincent Satterwhite
Kansas City, MO
Dr. Jeremy Thornton
Stockton, MO
Dr. Jeffrey S. Ware
Lake St. Louis, MO
Dr. Robert Wiehe
West Plains, MO


Dr. Howard Balduc
Las Vegas, NV


Dr. Robert Gilbert
Mansfield, OH

Dr. Craig Roles
Henderson, NV

Dr. Mark McAdoo
Athens, OH


Dr. Jon Mastrobattista
Bernardville, NJ

Dr. Van Merkle
Dayton, OH

Dr. Perry Ricci
Egg Harbor City, NJ

Dr. John Dalton
Roswell, NM

Dr. John H. Gelhot
Albuquerque, NM


Dr. Shereen Jegtvig
Albuquerque, NM

Dr. Ronald Safko
New York City, NY

Dr. John Zilliox
Amherst, NY

Dr. William R. Armstrong
Laurenburg, NC


Dr. Gerry Langston
Tulsa, OK
Dr. Mark Mercer
Mannford, OK
Dr. Richard Santelli
Bethany, OK
Dr. Michael Taylor
Tulsa, OK

Dr. Daniel Beeson
Portland, OR
Dr. David Braman
Tuelatin, OR
Dr. Kathleen M. Galligan
Oregon City, OR
Dr. Edward M. Geller
Medford, OR

Dr. Phillip Arnone
Matthews, NC

Dr. Usha Honeyman
Corvallis, OR

Dr. Stephen Button
Mount Airy, NC

Dr. Steven Lumsden
Gresham, OR

Dr. Karen Carrick
Raleigh, NC

Dr. Scott Northrup
Brookings, OR

Dr. Rick Davis
Conover, NC

Dr. Kristopher Peterson
Hermiston, OR

Dr. Nikolas R. Hedberg
Asheville, NC

Dr. Thomas Richards
Beaverton, OR

Dr. Dean Kenny
High Point, NC

Dr. James Siegel
Canyonville, OR

Dr. Sandrine Martin
Cornelius, NC

Dr. Mark Thomas
Cottage Grove, OR

Dr. Barbara Saunders
Garner, NC

Dr. David Wickes
Portland, OR

Dr. Todd Smith
WinstonSalem, NC


Dr. Bruce Fink
Coudersport, PA

Dr. Mark Yeager
Charlotte, NC




Spring 2006

Dr. Mark Homison
Cranberry Township, PA

Dr. Karen L. Jorgensen
Pittsburgh, PA

Dr. Joe Lindley
Houston, TX

Dr. John LaHoda
Richboro, PA

Dr. Tim McCullough
Houston, TX

Dr. Fredrick Osterberg
Red Lion, PA


Dr. Jon Bergrin
Florence, SC

Dr. Zachery McVey
League City, TX

Dr. Bruce Gwinnup
Charleston, SC
Dr. Peter Kfoury
Charleston, SC
Dr. Morgan Kutzner
Greenville, SC
Dr. Jacqueline McKool
Charleston, SC
Dr. Robert Pascal
Charleston, SC
Dr. Virginia Samuel
Columbia, SC

Dr. Roger Bommersbach
Brookings, SD
Dr. Roger Prill
Mitchell, SD
Dr. David Schwierert
Rapid City, SD

Dr. William Strauss
Lebanon, TN

Dr. Edward Brown
Dallas, TX

Dr. Gregory Mrozinski
Houston, TX
Dr. Mike Prioux
Friendswood, TX
Dr. V.M. Thompsom
Arlington, TX


Dr. Don Vradenburg
St. George, UT

Dr. Robert Duca
Dunn Loring, VA
Dr. Guntrang Khalsa
Herndon, VA

Dr. H. Earl Moore
Spokane, WA

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

Dr. Ralph Burton
Kennedale, TX

Dr. Craig Gilbaugh
Ashland, WI

Dr. Lance CarltonDurrett
The Woodlands, TX

Dr. Kathleen Maedke
Milwaukee, WI

Dr. Janie Duke
Plano, TX

Dr. Cheryl Metzler
Green Bay, WI

Dr. Steve Grimm
San Antonio, TX

Dr. Gina R. Schultz
Blanchardville, WI

Dr. Doreen LewisOverstrom
San Antonio, TX

Dr. David A. Sommerfield
Rice Lake, WI
Dr. Dean Willhite
Manitowoc, WI
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