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Obama Care seems to be the topic of many. Most
healthcare practitioners are waiting to see where the
hammer will drop. Many entertain the thoughts of
early retirement. At our clinic, we seem to move ahead
with   . We don’t play the insurance
game or try to let someone else dictate what is best for
our patients.
When people seek our care they have usually been
through the traditional medical route and have not been
cured.
In this era many people with health problems are going
to the internet to find answers. No longer are they just
swallowing a pill because it was prescribed. It is
refreshing to see this trend. These are the type of
patients who walk into an alternative care clinic to get
some answers and treatment choices. They are also the
type of people who take responsibility for their own
health. They do not expect an insurance company to
keep them healthy or pay their bill.
It’s amusing how insurance will pay for a patient’s care
if they have diabetes but will pay nothing for
preventative care, before they have the condition.
Insurance companies think nothing of covering a heart
transplant (and the maintenance after) but they will
reject a VAP test for prevention.
My son, Dr. Jay Kessinger, tells his patients to think of
insurance coverage like your automobile insurance. If
you crash your car, the insurance will replace it. If you
need gas, oil or tires, that is maintenence…. and that is
on you! We just need to convince our patients that they
will live a better life by taking responsibility of their
overall health.

Years ago, Dr. Kessinger decided to offer a complete
diagnostic workup during the month of March.
He reasoned that if a patient was educated on how to
stay healthy, it was to their advantage. He was always
the coach and convinced most patients to join his team.
He spent as much time as needed to help them
understand how they could affect their test results by
changing some bad habits, exercising, taking the proper
nutrition, etc. If it took an hour, he felt like that was
time well spent because when the patient was retested,
they understood their results with little explanation.
We carry on the March Madness tradition. In our
health and wellness checkup we include a compre
hensive blood profile, EKG, Spirometor, Urinalysis,
Bone Density, Doppler Carotid Studies and an Aortic
Artery Age Assessment (B Pro). Our physicians review
all testing with the patient and encourage them to be a
participant (rather than a spectator) in their health care.
I am fortunate to have a strong support group in the
clinic. Our physicians on staff are Dr. Jay Kessinger,
Dr. Robert Kessinger and Dr. Christina Kessinger. Our
staff of nine are all “like minded” when it comes to the
natural approach to health care. We look forward to
identifying health problems and saving lives during our
crazy March schedule. We then move on to getting
back to our normal busy days that follow.
I watched Dr. Kessinger treat fourth generation patients
during his career. His approach to treating was unique
and genuine. I witnessed him treating patients from
Russia, Japan and all across the United States. He
always listened to what his patients had to say. He
used to tell his student doctors that “every new patient
you have the privilege to see is someone else’s old
patient.” He strived to take excellent care of his
established patients! He didn’t like to lose their
trust….. and he didn’t.
We are dedicated to follow his footsteps.





March Madness takes on a significantly different
meaning in our clinic.
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As the legacy continues, so do the trials, tribulations,
and lessons of providing professional natural health
care in the forms of direct treatment, guidance and
counseling.
As Granddad, Dr. AJ Kessinger, stated, “You find what
works, make sure it works, then you add to it, and
never take away from it.” He went on to say that being
a doctor is having a bag of tricks, and the bigger the
bag, the better the doctor. As simplistic as all of this
sounds, the truth is as evident as choosing right from
wrong. It behooves us to not only look forward, but
always to keep an eye on the truths that have come
before us.
There is much wisdom within our history. With eyes
wide open it is up to us, the physicians of today, to
mindfully test the truths of yesterday, finding out piece
by piece if it works, make sure it works, then add to
such truths and never take away from them.
The advertisements of the day show the benefits of fish
oil’s omega 3 DHEA and EPA; however, the full page
ads in popular magazines are sponsored by various
pharmaceutical laboratories, not the original auth
ors. There’s prescription niacin for lowering tri
glycerides. Another advertisement of late tells of the
benefits of aerobic exercise in the improvement of
memory. These, and a multitude of other advertise
ments, borrowing wisdom from yesteryear, imply theirs
are new ideas and they just invented them, yet,
o’contrar.
Before the advent of medicinal armamentarium of a pill
for every ill, one of the more effective treatments was
assisting each patient’s recuperative capability. The
latter treatment protocol, I predict, will continue to
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become more vogue, and being the most effective form
of recuperation. It will be adopted by the most
politically powerful healthcare system in the country as
their own creation. Woe be to the unfortunate one(s) to
cross that copyright line.
Regardless of title, subtitle, or specialty, the diagnosis
of conditions are the same. The treatment will differ,
as will the level of significance rendered, especially
toward the earlier findings or nuances of impending
diseased states.
The difference can be best explained by the two cruxes
of treatment choices, whether you find the disease early
so you can treat it longer, or find the conditions right
before a disease has manifested. The latter is truly
defined as preventive care, whereas the former of
finding early so it can be treated longer is not actually
preventive care at all. However, if that’s the best you
have to work with, then work with it the best you can.
We are in the business of bringing about life changing
events, and the biggest part of our business is as a
health coach. The better the foundation before we start,
the better chance of an optimal outcome. Remember,
regardless of when you start, winning is the objective.
Saving lives, extending lives, and improving the lives
of all those we have the privilege to serve; is our
clinic’s mission statement, penned by Dr. Jack
Kessinger. This is the fiftieth year anniversary of
Kessinger Health and Wellness Diagnostic Centre. Dad
and Mom, Dr. Jack and Virginia Kessinger started this
clinic in 1964. Dad passed away in 2011, my brother
and his wife, Drs. Robert and Christina, have joined our
clinic and Mom is still at the helm of this continued
enterprise. The lessons learned serve as the foundation
from which we strive to more competently provide the
very best health care that science has to offer to
everyone we have the privilege to serve. 






























Your body is loaded with poisons which have been
accumulating since conception. What does the research
show? That illnesses and health conditions are greatly
increased by having various poisons in your body? Are
there any safe ways to reduce your “toxic load” also
referred to as “body burden?” Can reducing these
toxins also reduce symptoms, extend life, reduce risk
factors and even prevent disease? These questions and
more are the reasons I have written this article.
According to the dictionary, a toxin is a substance
produced by living cells or organisms. In common
usage however, it is something which is toxic or
poisonous in some way to our bodies. I will therefore
use the words toxin and poison interchangeably in this
article. In certain types of scientific journals, this
nomenclature combination might not be considered
acceptable. Some toxins/poisons can cause death
rapidly, such as a bite from an extremely poisonous
snake or other venomous reptile, or breathing in the
vapor of an extremely toxic poisonous gas in a high
concentration. Most toxic substances to which humans
are generally exposed, are far more insidious and take
years or even decades worth of slow continual exposure
and accumulation, before any noticeable symptoms will
begin to appear.
Poisons are always dose dependant. The same chlorine,
fluorine or hydrogen sulfide gas that can kill someone
in a matter of minutes, will cause far less harm and
symptoms, from which a person can more easily
recover, when exposure is at much lower concen
trations. Nitrous oxide (laughing gas) is very poisonous
in high concentrations, but in low concentrations and

when mixed with adequate air or oxygen, has been used
for decades as an anesthetic in the dental industry. The
rotten egg smell which is observed with even minute
concentrations of hydrogen sulfide gas, becomes
extremely deadly when this gas is inhaled at higher
concentrations. Chlorine and fluorine gasses can easily
blister or kill a person fairly rapidly at high concen
trations. When they exist in water as they are used in
the municipal water supplies of many cites in the
United States, they will take decades before they show
an increase in the cancer rates of those who bathe in
and drink these same poisons.
The second issue is that of exposure time. It is well
documented that inhaling smoke from the chemically
treated tobacco in commercial cigarettes, may increase
the risk of lung cancer. Will this risk increase if only
one or two cigarettes have been smoked in a lifetime? I
would highly doubt it. It takes many years of regular
smoking before obvious damage becomes noticeable.
Even after a decade, it is only seen in a small
percentage of individuals and most often not in those
with truly adequate intakes of protective nutrients.
This is why the Japanese, due to their high
consumption of nutrient dense seaweeds, have a much
lower rate of lung cancer than U.S. citizens, even
though the Japanese have a much HIGHER per capita
rate of cigarette smoking.
In addition to cumulative exposure, an even more
important issue is interactive exposure of multiple
toxins. In many cases, one poison may be only mildly
toxic but when it exists in the body in combination with
a second, or third (or dozens) of other mildly toxic
poisons, the effects become multiplied hundreds or
even thousands of times. The best example of this was
an experiment done with rats. The LD1 of lead (the
dose which would kill one rat out of a hundred) was
mixed with the LD1 of mercury, and these two
combined to give a tiny lead and mercury dose which
instead of killing just two rats out of 100, was instead
fatal for the entire 100 rats. This is why the few safety
studies which have been carried out on cleaning
products, pesticides, herbicides, fungicides and other
chemicals, are almost totally useless. They always test
only single chemicals and never multiple exposures in
the way we are exposed to them in real life. Let me
just take a moment to say that one of the best
independent web sites of a nonprofit “watchdog”
agency, where you can read more about our body
burden of toxins, is the Environmental Working Group
at www.EWG.org. Please support them as they are
monitoring the polluters and looking out for our health
and the health of those we love.
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 Chlorine in our drinking water, laundry and many
household cleansers.
 Chloramines in some drinking water, in place of, or
in addition to chlorine (it is even more damaging to
humans).
 Fluoride in our drinking water, tooth pastes,
numerous foods that have been manufactured in
cities with fluoridated water, and it is still used by
less knowledgeable dentists.
 Toxic chemicals in our air fresheners, deodorizers
and “plug ins.”
 Pesticides, herbicides and fungicides in and on our
fruits and vegetables and in our air.
 Heavy metals such as the mercury in every silver
amalgam dental filling.
 Hormones, steroids and antibiotic residues in our
meats, dairy and farm raised fish.
 Numerous toxic chemicals in cleaners, polishes and
solvents we use in our homes.
 Hundreds of poisons in small amounts in the air we
breathe, which is worse indoors. This does NOT
include ozone which IS NOT a pollutant, but rather
is a helpful gas produced by nature in order to help
detoxify the pollutants.
 Toxic chemicals in the stain repellents on our new
upholstered furniture and carpeting.
 The chemicals that give that “new car” smell.
 Formaldehyde which outgasses from carpeting and
press board in our homes.
 Toxic vapors released from the toner in our copiers
and laser printers.
 Fire retardant chemicals in our furniture,
mattresses, and children’s clothing and bedding.
 Numerous different types of chemical “additives”
in our foods and toiletries.
The list above is just the tip of the iceberg, but I wanted
to be sure you understand how extensive, pervasive and
invasive these chemicals are in our homes, offices, and
in our daily lives.
The conditions for which there is published research
documenting the connections between some of these
poisons and diseases include cancer, Parkinson’s, ALS,
Alzheimer’s, multiple sclerosis and many neurological
diseases of “unknown origin.” The MD, PhD experts
at the scientific conferences I attend each year continue
to mention a very important disease link. They keep
saying that almost every degenerative disease, auto
immune disease, mental or emotional condition and a

plethora of others, are most likely caused or greatly
aggravated by the numerous toxins in our bodies.
These same toxic substances are the ones which our
industrial society continues to generate more and more
of every year. These same poisons are the ones which
most of us unknowingly (or knowingly) use in our
homes and businesses as well as on our bodies and in
our mouths every day.
Luckily, it is possible to reduce our risks by reducing
our body burden of these chemicals through whole
body detoxification. In most cases, I, and numerous
other informed and trained professionals around the
world, have seen untold symptoms reduce or vanish
completely as the individual’s toxic load is gradually
reduced by proper detoxification.
Remember, in most people, these toxins have been
accumulating for a very long time. Even though the
symptoms may have begun only in the last couple of
weeks (or years) this is simply due the body finally
becoming so overloaded that it could no longer handle
the poisonous burden that had been building up for a
lifetime. It is because of this, that detoxification must
be done slowly! Imagine never cleaning your home for
the last 2050 (or more) years and then having someone
with a commercial vacuum cleaner move through the
house. You would stir up so much dust that you would
have to stop immediately and would be coughing for
hours. In the case of detoxification of the human body,
it might even send you to the hospital. Detoxification
MUST be done correctly and slowly. The body must
be “prepared” for the detox process. This is done by
using special formulas to help support and cleanse both
your liver and kidneys for a month or more BEFORE
you begin to actually pull toxic chemicals from your
tissues, into your blood, for elimination through these
two organs. I always make it very clear to my patients
and students that the goal is to never rush but to keep
moving forward. The direction (forward=less toxic) is
what is important, not the speed. If you try to build a
house in a month, you will have a mess and not a
house.
There are so many benefits to reducing our toxic load
that they are almost endless, but a few can include
(everyone is different); more energy, better elimination,
less or no more headaches, better and more
recuperative sleep, improved memory, pain reduction,
reduction or elimination of various skin conditions,
reduced tingling in body parts, regulation of irregular
heart beat, better hearing, improved smell or taste, and
many others. The single most important benefit for
many is the huge reduction in the risk of developing
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numerous degenerative and possibly even fatal
diseases.
If we continue to expose ourselves to all of the same
toxins every day, then it will be a great deal more
difficult (and slower) to rid the body of those which
have already accumulated in our tissues. Learning
where these poisons come from and what must be done
to begin the detoxification process is not an extremely
complicated educational endeavor. The education will
take a bit of time and a commitment on your part just
like any important task you have ever decided to
accomplish. The application of this important
knowledge can extend your life, reduce your risks of
numerous extremely undesirable health conditions and
make you a much happier healthier person. I have even
seen the detoxification process save marriages and
relationships as it can make huge differences in
emotions as numerous emotion (hormone) disrupting
poisons are slowly eliminated from the body.
The first job is therefore to slow down the amount of
incoming poisons. This means you have to switch to
non toxic toothpastes, shampoos, conditioners, lotions,
cleansers, detergents, waxes, air fresheners, pesticides,
foods, deodorants (NEVER antiperspirants), etc. I have
added some of these product recommendations to my
web site at this address http://naturopath4you.com/
imphlth.htm.
The second task (or maybe the first or at least a tie) is
to eat healthier, fresher, less overcooked foods with less
additives. I cover all of this on my healthy eating
videos and my classes taught though the 60+ year old
nonprofit PricePottenger Nutrition Foundation. It
would take far too much space to be able to cover in
this article.
The next job is slowly to proceed with one to four
months of liver and kidney support. There are dozens
of marginal products on the market and a handful of
really good ones that are available for this. Use
whatever you have found to work best for your
patients. If you want some of my procedures and
product recommendation for both this task and the next
one, they are outlined, on my 2 hour Detoxification
DVD available from the foundation.
The next step is the one which is carried out for an
extended period of time. The greater your interest in
disease prevention, the longer this process will
continue. Personally, I intend to live to be a happy
healthy 100120 and so I will never stop this next step.
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After you have done at least 30 days of your liver and
kidney support, continue this support, but now you can
begin to actually mobilize poisons out of your other
cells, to be eliminated from your body in urine, stool
and sometimes persperation. There are many products
which can do this, from herbs, to activated charcoal to
detoxification homeopathics. I have found the
appropriate homeopathic products to do the best job
and to be able to target the poisons I wish to target.

       
     

       

                             
























Clinicians often report that their triedandtrue
therapies do not seem to be working as well as they
have in the past. In my own nutritional practice, there
was always a handful of people whose health did not
improve despite everything I tried. The clients were
toxic, tired, and had high levels of inflammation that
were causing a myriad of inflammatory and
degenerative related conditions.
Along my path of providing nutritional support to these
individuals, I discovered that they were under oxidative
stress because there was not enough antioxidant
capacity to neutralize the free radicals. Many of these
individuals not only had negative reactions to
medications, but often did not respond well to
supplements either. They consulted one health
practitioner after another desperately seeking help and
were told that they were depressed, it was all in their
mind, or that they had a spiritual issue they needed to
address. They were frustrated beyond belief and
desperate for help.
When I first learned about the methylation pathways
and how genetic variants (also referred to as
polymorphisms or genetic defects), heavy metals, and
plastics may disrupt these critical pathways, I began to
realize this was the solution I was looking for. After
you understand how critical it is to have properly
functioning pathways, and learn how easy they are to
compensate for, you will have a new way of helping
your patients that will please both of you.
In this article, I will explain why proper methylation is
critical. I will also discuss the basics of the folate,
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methionine, transsulfuration, neurotransmitter, and urea
cycles. Finally, I will describe in detail how genetic
variants may disrupt these critical cycles and how you
may test and learn to compensate for them.
After you learn these principles and apply the
appropriate nutrition, you and your patients will be
amazed at how quickly they experience improvements.

Methylation is simply the addition of a methyl group
(CH3) to another molecule (enzyme, RNA, chromo
some/DNA, toxin, protein, etc.). The adding or
subtracting of a methyl group causes profound changes
to occur as they activate or deactivate the body’s life
code which subsequently affects core life processes.
Methylation is needed for the detoxification of toxins,
graceful aging, supporting proper weight, the balance
of neurotransmitters, strong immunity, protecting the
nerves, and so much more.
The process of methylation continuously repairs
DNA so that the body’s trillions of individual
molecules stay “young” or perfect. The methylation
process in the body is estimated to be occurring up to
80 billion times per second. The functions of
methylation are as follows:
 Turn genes on and off (gene regulation)
 Process chemicals and toxins (biotransformation)
 Build neurotransmitters (dopamine, serotonin,
epinephrine)
 Process hormones (estrogen)
 Build immune cells (T cells, NK cells)
 DNA and RNA synthesis (thymine aka 5
methyluracil)
 Produce energy (CoQ10, carnitine, ATP)
 Produce protective coating on nerves (myelination)
 Produce the master antioxidant, glutathione
Unfortunately, methylation is often disturbed and
compromised by these factors:
 Lack of cofactors driving methylation forward
(zinc, magnesium, B6, folate, B12, methyl donors)
 Medications
 Specific nutrients that deplete methyl groups
(niacin)
 Environmental toxicity, heavy metals, plastics
(BPA), chemicals (acetaldehyde, arsenic, mercury)
 Excessive substrate (feedback inhibition)
 Genetic variants (MTHFR and others that may
impact 3040% of the population)
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In the past, many individuals have had plenty of methyl
groups to conduct the body’s myriad processes and
help receive the healing directives we provided through
herbal and nutritional remedies or other therapies.
However, due to an ever increasing toxic load, this may
no longer be the case, and they may need to take
methylation nutrient cofactors to support cellular
function. In addition, a large number of people
(estimated at nearly 30% of the population) have
genetic variants that disrupt the methylation cycle.
These genetic polymorphisms may cause inflammation
(by reducing glutathione and nitric oxide), degenerative
conditions, and neurotransmitter imbalances that lead
to stress, depression, and other mental health issues.
Significant physical and mental improvements have
been observed when the methylation pathways are
supported. Since methylation is needed for the creation
of SAMe and the neurotransmitters, serotonin and
dopamine, supporting this process will positively
impact your patients on all levels of health.
A study published in the journal, Medical Hypothesis
(1998, 51[3]:179221), provides evidence indicating
that aging may be exclusively a result of cellular
“demethylation,” or stated differently, the aging
process is caused by the depletion of enzymatic
“remethylation” activity that is required to maintain
and repair cellular DNA. This study suggests that aging
may be reversible if 
 rather than demethylate.
Because many of our patients are depleted in methyl
groups and the body uses methyl groups to heal and
restore healthy functions, supporting methylation is an
essential part of the nutritional protocol.
Methylation is one of the best ways to ensure constant
repair work to DNA as well as constant detoxification
of dangerous toxins and heavy metals. It is also
essential for converting homocysteine into the good,
moodelevating methionine, glutathione, and SAMe
molecules. When the importance of supporting
methylation is realized and applied in your practice, a
whole new approach to improving patient outcomes is
discovered.
       









Addictive tendencies
Aging
Allergic skin disorders
Allergies, seasonal, airborne
Anorexia
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Anxiety
Asthma
Autism
Autoimmune disorders
Bipolar disorder
Bulimia
Chronic degenerative diseases
Chronic fatigue
Colds, flu – frequent
Competitive, overly
Delusions
Depression
Detoxification, poor
Headaches, frequent
Heat intolerance
Hyperactivity, ADD
Hyperchlorhydria
Insomnia
Joint pain
Joint swelling
Joint stiffness
Mitochondrial diseases
Muscle pains
Nausea, unexplained
Neurotransmitters, high
Neurotransmitters, low (serotonin, dopamine,
melatonin, norepinephrine)
Obesity
OCD
Oppositional defiant disorder
Pain, hypersensitive
Perspiration, excessive
Phobias
Psychosis
Pruritus, itching
Rhinitis, vasomotor
Salivation, excessive
Schizophrenia

      



 Reducing homocysteine
 Protecting telomeres to slow down the aging
process
 Preventing hormone imbalances
 Creating SAMe, the precursor to serotonin and
dopamine
 Converting serotonin to melatonin for sleep
 Helping the thyroid to make thyroxin
 Turning the stress response on and off



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



        
        
         
          





        

        
      



      
      






   
       

     
     
     




      
      


       
       

   

      
      

    



          
        
          
         

         


         

         
      
       



      
      
       
       
      
     
      
       






       











      


      
      



         
      
      
      





      


 





      
     






      




     


     




        




Get to Patients’ Root Issues
with Methylation Support

Cutting edge care that will change your practice

This year, rethink your methodology when it comes to
patient care. Instead of treating patients’ symptoms, try
using an Epigenetics approach to support the folate,
methionine (methylation), transsulfuration, neurotransmitter
and urea cycles. Health professionals, who understand
how defects in methylation impact health, recognize that
supporting these critically important pathways is the wave
of the future...and patients will experience results that were
previously unattainable.
The Professional Health Products® Epigenetics line provides the
tools you need to support genetic variants that may be the root
cause of your patients’ difficulties. Contact us to learn more or to
place an order and join the experts in this emerging field.

Finally, all the nutritional support you need
for MTHFR and other genetic variants.


Methylation Accelerator II
Supports the Folate and Methionine Cycle when
the C677T MTHFR variants exist. Contains (6S) 5
Methyltetrahydrofolic acid (from Quatrefolic™), helpful
for those individuals with the MTHFR defect, where they
cannot convert folic acid to methyl folate.



Pro Bioactive Folate
Contains (6S) 5 Methyltetrahydrofolic acid (from
Quatrefolic™) when additional folate is needed to
support genetic variants.



Glutathione Accelerator
Supports the production of the master anti-oxidant
Glutathione, which can be impaired with genetic variants.



Nutrition & Anti-Oxidant Accelerator
Easily digested nutrition and support for production
of the critical anti-oxidants SOD and Catalase.



Methyl Assist
Supports the methylation pathways when MTHFR,
MTR or MTRR genetic variants are present.

Become Proficient in Genetic Variations
1. Watch a short video that highlights how genetic variants
can impact your patients’ health, plus our full line of
nutritional support. Visit www.phpltd.com and log into
the library section.
2. Sign up for our six session webinar series starting
Thursday, April 3 at 8 p.m. EST to fully understand genetic
variants, testing and protocols for them. All webinars are
recorded so you can watch at your convenience. E-mail
webinar@phpltd.com for a link to sign up.

PROFESSIONAL HEALTH PRODUCTS

800-245-1313
www.ph plt d.c o m

®

ALSO AVAILABLE:
Methylation Accelerator with folinic acid to support
the A1298C variant, Nitric Oxide Accelerator, Detox
Accelerator for heavy metals and Nrf2 Accelerator to
support anti-oxidant activity.
COMING SOON:
BHMT/CBS Assist, SUOX Assist, SAM-E, Hyroxycobalamin,
Royal Jelly to support BH4 for neurotransmitter support
and Charcoal to assist in ammonia removal.
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.

methionine cycle shown in the top portion of Diagram
2 is addressed first.



The purpose of this cycle is to create SAMe or S
adenosylmethionine which works by donating a methyl
group in many reactions within the body. More than
forty metabolic reactions involve the transfer of a
methyl group from SAMe to various substrates, such as
nucleic acids, proteins, lipids, and secondary
metabolites. SAMe is the body’s primary methyl group
donor and is involved in homocysteine synthesis and
metabolism.
An increased SAMe level promotes the conversion of
homocysteine to cysteine and glutathione which lowers
homocysteine levels. SAMe is also needed for
methylation of DNA, myelin, production of
methylcobalamin, creatine, phosphatidylcholine,
melatonin, coenzyme Q10, and epinephrine. In
addition, it is involved in the liver’s phase II
detoxification pathways.
As shown in Diagram 2, SAMe is formed naturally in
the body from the essential amino acid, methionine
(derived from the diet) and adenosine triphosphate
(ATP), the energyproducing compound found in all
cells in the body. It was first discovered in 1953. After
donating the methyl group, SAMe is converted to a
compound called Sadenosylhomocysteine and then
into homocysteine.
Testing homocysteine levels is a crucial component of
assessing one’s cardiac risk profile. The Framingham
Heart Study found 29% of elderly individuals had
elevated homocysteine levels.6 There have been many
mechanisms proposed to explain how homocysteine
can lead to atherothrombotic disease such as
endothelial dysfunction.7 A recent study concluded that
homocysteine is a proinflammatory amino acid and
induces inflammatory transcriptional signal pathways.8
Many conditions have become associated with low
methylation and a high homocysteine level. These are:
stroke, coronary artery disease, deep venous
thrombosis, peripheral vascular disease, myocardial
infarction, cognitive decline, Alzheimer’s disease, bone
disease, noninsulindependent diabetes, retinal and
renal disease, neuropsychiatric illness, rheumatoid
arthritis, neural tube defects, placental abruption,
Parkinson’s disease, and alcoholism.9
With every 5point decrease in your homocysteine, you
will have a 49% reduced risk of death from all causes

and a 50% reduction of cardiovascular death.10
Homocysteine is reduced by three methods, (1) by
combining with methylfolate and methylcobalamin to
turn back into methionine (the left circle on the chart)
(2) by combining with choline or trimethyglycine in the
middle pathway to turn back into methionine or (3)
move downward through the transsulfuration pathways
to create the master antioxidant, glutathione.
Levels of SAMe that are too low will slow down these
important processes, and high homocysteine will create
damage in the body. Lack of cofactors or genetic
variants may disrupt these pathways which may lead to
either low SAMe or high homocysteine. When the
cofactors are provided and any genetic variants are
compensated for, SAMe and homocysteine levels will
be in a normal range and the body will function
optimally. The following diagram reviews the folate
cycle as it relates to converting homocysteine into
methionine.

The folate cycle, shown on the left side of Diagram 3 is
critical for both the methionine cycle and the
neurotransmitter cycle.
In regards to the methionine cycle, the purpose of the
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the high homocysteine and low glutathione levels
dramatically increase the potential for many forms of
cardiovascular disease, kidney disease, and dementia.
The Human Genome Project is an international
scientific research project with the primary goals of
determining the sequence of chemical base pairs, which
make up DNA, and identifying and mapping the
approximately 20,000–25,000 genes of the human
genome from both a physical and functional standpoint.
In 1995, the Human Genome Project discovered the
C677T MTHFR genetic variant, and in 2001, it
discovered the A1298c MTHFR variant which is
discussed later.
It is estimated that up to 30% of the population may
have this variant which prevents production of the
enzyme that creates methylfolate, the form of folate
needed for methylation. Tests have shown that many
chronically ill patients have this variant.

folate cycle is to create methyl folate (5 methyl THF)
and methylcobalamin (methylated B12) and combine
them with homocysteine to create more methionine.
Methylfolate + methylcobalamin + homocysteine =
methionine. If this does not happen properly,
homocysteine levels will increase which causes a
myriad of problems.
For the folate cycle to occur, an adequate level of folate
and B12 is necessary.
The MTHFR gene provides instructions for making an
enzyme called methylenetetrahydrofolate reductase.
This enzyme, also called MTHFR, plays a role in
processing amino acids, the building blocks of proteins.
Specifically, this enzyme converts 5, 10
methylenetetrahydrofolate to 5methyltetrahydrofolate.
This reaction is required for the multistep process that
converts the amino acid, homocysteine, to another
amino acid, methionine.
However, a very common genetic variant called C677T
may reduce the amount of the MTHFR enzyme by
3070%, and as a result, reduce the conversion of folic
acid and folate into the needed form of folate.
You may inherit the C677T from one parent
(heterozygous) or from both parents and have two
copies (homozygous). One copy causes 30% reduction
of the enzyme, and two copies causes 70% reduction of
the enzyme. Especially with the homozygous C677T,
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Therefore, it may be beneficial to screen your patients
for the following conditions as they may be related to
poor methylation caused by the MTHFR genetic
mutation:



























ADD/ADHD
Addictive behaviors
Alcoholism
Allergies
Alzheimer’s disease
Anxiety
Atherosclerosis
Autism
Bipolar disorder
Birth defects
Cardiovascular risk
Chemical sensitivity
Chronic fatigue
Chronic pain
Chronic viral infections
Cleft palate
Dementia
Depression
Diabetes
Down’s syndrome
Drug & supplement sensitivities
Elevated cobalamin
Elevated histamine
Fibromyalgia
Infertility
Immune deficiency















synthase. This enzyme combines 5methyl folate and
homocysteine to form methionine and tetrahydrofolate
(THF, also known as folinic acid). More specifically,
MTR removes a methyl group from 5methylfolate and
then attaches it to homocysteine to form methionine. In
the process, 5methyl folate is converted back to THF
which is needed for the neurotransmitter cycle. This
relationship will be addressed later in the article.

Insomnia
Mental dysfunction
Miscarriages
Multiple sclerosis
Neural tube defects
Neurological disorders
Neuropathy
Parkinson’s disease
Thyroid dysfunction
Schizophrenia
Spina bifida

If someone has this genetic variant, which cannot be
repaired, they must supplement with methylfolate and
avoid the synthetic folic acid (folic acid may become a
toxin with this generic variant).
Unfortunately, it can become more complex than
simply supplementing folate if they have other defects,
other missing cofactors, or heavy metal toxicity.
Adding methylfolate may be harmful to the individual
by causing some to feel anxious or develop
inflammation and pain while others feel focused and
energized. These oppositional reactions and why
adding folate may not be the ideal   in some
cases of C677T will be discussed later in this article.
However, if a patient needs support for the C677T
genetic variant, the following nutrients and herbals may
be helpful:












Vitamin B2
Vitamin B6p5p
Methyl B12
(6S)5Methylfolate
Magnesium
Zinc
TMG
Stomach Tissue
Duodenal Tissue
Pancreatin 8X
Intrinsic Factor



To work properly, the methionine synthase enzyme
requires B12 (specifically in the form of
methylcobalamin). An MTR A2756G variant increases
the activity of the MTR gene which then causes a
greater need for B12 since the above enzyme depletes
B12 by using it up at a faster rate. Mutations in MTR
have been identified as the underlying cause of
methylcobalamin deficiency. For example,
megaloblastic anemia may occur as a consequence of
reduced methionine synthase activity.
The MTR A2756G gene variant results in upregulation.
With this defect, the enzyme is always activated. It
seizes every homocysteine and 5methylfolate
molecule that it contacts and converts them into
methionine and THF. MethylB12 is required for
normal function of MTR, and with each cycle of the
MTR enzyme, one molecule of methylB12 is
degraded. Consequently, these individuals may need to
supplement with methyl B12 rather than
hydroxocobalamin. As will be discussed later, an
exception to this rule exists if they have the COMT or
MOA genetic variant.
The MTRR (Methionine Synthase Reductase) enzyme
serves the needs of MTR by regenerating methylB12
from available methyl donors and B12. Without methyl
B12, MTR is unable to convert homocysteine into
methionine, and the downstream methyl donors, such
as SAMe, will not be generated in sufficient numbers.
As a result, methylation fails as does your biochemistry
and therefore, the health of your patient.


In addition to the C677T that reduces the amount of
methylfolate, other defects may disrupt the much
needed conversion of homocysteine to methionine.

So, in summary, MTRR makes methyl B12 from a
methyl donor and B12 (such as hydroxocobalamin or
cyanocobalmin), and MTR combines the methyl B12
and the methyl folate to turn homocysteine into
methionine. When there is a genetic variant with the
MTRR, this process does not occur as efficiently as it
should which causes homocysteine to build up in the
body.

MTR [5methyltetrahydrofolatehomocysteine
methyltransferase (see Diagram 3)], provides
instructions for making the enzyme, methionine

When someone has both the MTR and MTRR, using a
combination of methyl B12 and hydroxocobalamin
may be beneficial.

Depending upon the patient’s needs, additional (6S)5
Methylfolate may be needed.
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However, if in addition to MTR and MTRR, they have
COMT (improper dopamine degradation) or CBS
(homocysteine converted too quickly) along with
BHMT (homocysteine not converted to methionine),
then hydroxocobalamin would be necessary because
additional methyl groups may cause side effects such as
anxiety, irritability, or inflammation.
To review, in the methionine cycle, methylfolate and
methyl B12 with the MTR and MTRR enzymes
describe one pathway to turn homocysteine into
methionine. However, there is a second pathway that
goes up through the middle.

BHMT BetaineHomocysteine Methyltransferase (see
Digram 3)] converts homocysteine directly into
methionine.1112 It accomplishes this by taking a methyl
group from TMG (trimethylglycine) and adding it onto
homocysteine to form methionine and DMG (dimethyl
glycine).
If a patient has the C677T, MTR, or MTRR variants,
supporting and stimulating a genetically normal BHMT
system will partially reduce the adverse effects of these
genetic variants.
On the other hand, there may be BHMT genetic
variants which cause this pathway to be less effective.
The protocol is to recommend the nutrients,
phosphatidylcholine and phosphatidylserine, when we
want to stimulate BHMT to help compensate for MTR/
MTRR defects, when we want to pull homocysteine
away from a CBS upregulation (discussed later), or if
BHMT is defective (does not convert homocysteine
back into methionine through the middle cycle). TMG
(trimethylglycine) may be beneficial unless they have a
COMT variant. In this case, additional methyl groups
may be contraindicated as this may cause anxiety or
irritability when neurotransmitters increase.
 
As stated earlier, there are three pathways that lower
homocysteine. The MTR and MTRR use methylfolate
and methyl B12 to convert homocysteine back into
methionine while the BHMT pathway uses TMG,
phosphatidylcholine, and phosphatidylserine to accom
plish the conversion.13
The third, and possibly most important pathway to deal
with homocysteine, is the CBS (Cystathionine Beta
Synthase) enzyme pathway which converts homocys
teine into the antioxidant, glutathione. This is called the
transsulfuration pathway, as seen in the bottom portion
of diagram 3.
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It is beyond the scope of this article to discuss all the
benefits of glutathione, but it may be summarized by
stating that glutathione is one of the most important
molecules in your body for supporting long term health
and wellbeing. Therefore, it is imperative to maintain
adequate levels of glutathione. A study done in Poland
showed that people, who were 101 to 105 years old and
doing well, had the glutathione levels of the average 50
year old. Since free radicals break down and damage
cells and since glutathione is the major antioxidant that
neutralizes them, adequate levels of glutathione are
critical for health and longevity.
CBS initiates the transsulfuration pathway, converting
homocysteine into cystathionine and its downstream
metabolites. This may be the most important methyl
cycle variant, and unfortunately, it is quite prevalent.
As will be discovered, if a patient has the CBS variant,
supporting MTHFR may be detrimental by actually
causing anxiety or increased inflammation.
While some of the variants slow down the process, the
CBS genetic variant is an upregulation and possibly
increases the activity by up to ten times. As a result,
homocysteine and all of the upstream methyl cycle
precursors will be “pulled down the CBS drain” to
produce toxic levels of cystathionine metabolites.
Laboratory findings in individuals with the CBS variant
often reveal a low or lownormal blood homocysteine
level, an elevated or highnormal blood ammonia level,
and positive findings of ammonia, sulfate, or sulfite
with urine strip testing.
This 10fold upregulation in CBS generates sulfur
breakdown products, which are sulfite and sulfate,
(these stimulate the stress/cortisol “fight or flight”
response), excess ammonia (in the process, wasting
BH4 which is used up detoxifying ammonia), hydrogen
sulfide (producing “brain fog”), and alphaketoglutarate
(leading to “excitotoxicity”).
In addition, the G6PDH enzyme system may be
affected, leading to abnormalities in sugar control and
possible abnormalities in recycling glutathi
one. Methylation intermediates will “fall through this
drain,” causing the entire system and the critical
defenses against viral invasion and toxicity to suffer. In
addition, CoQ10 and carnitine generation will decrease
due to impaired methylation, and ATP levels drop,
decreasing energy levels.
Ammonia is often produced during the metabolism of
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protein from our diets. Unfortunately, the CBS up
regulation converts the methyl cycle intermediates into
more ammonia than the body can handle. Ammonia
detoxification is metabolically expensive, using up
two molecules of BH4 per molecule of ammonia. In
addition to breaking down ammonia, BH4 is also
necessary to generate neurotransmitters (dopamine,
serotonin, and norepinephrine) and nitric oxide, the
very critical vasoprotective molecule.

and using sodium alginate to pull out the toxic metals
and humate to support the transport of minerals into the
cells is recommended.
Variants in BHMT (BetaineHomocysteine Methyl
transferase) aggravate and frequently coexist with CBS
variants. As previously discussed, BHMT converts
homocysteine back into methionine. With this variant,
there is more homocysteine to be pulled down the
drain, exacerbating the situation further.

It becomes obvious how a CBS upregulation, by
generating ammonia and depleting BH4, may increase
risk for neurological, psychological, and cardiovascular
disease states. Unfortunately, preventing the CBS
variant from generating excess ammonia is impossible.
However, if animal protein is restricted in the patient’s
diet or protein digestion is supported, the ammonia
burden may be decreased, preserving BH4 so that
neurotransmitter and nitric oxide production may be
supported.14

The greatest difficulty with CBS/BHMT variants is a
BH4 deficiency. BH4 is critical for neurotransmitter
production and converting Larginine into nitric oxide.
By neutralizing the cystathionine metabolites produced
by CBS upregulation and/or BHMT downregulations,
the BH4 status should begin to return to normal. This
may have a profound influence on mood and cardio
vascular function.

Along with excessive ammonia production, the CBS
upregulation variant causes overproduction of sulfite
which is neurotoxic. The enzyme Sulfite Oxidase
(SUOX) is required to convert sulfite into sulfate which
is less toxic. However, SUOX may be easily over
whelmed. Molybdenum is required for SUOX function
and is typically depleted when CBS is homozygous or
heterozygous.14 In this situation, supplementation with
molybdenum, boron, and hydroxyB12 2000 mcg/day
may support the SUOX activity.







In addition to being overwhelmed by other variants,
individuals may have the SUOX variant which inhibits
the conversion of sulfite to sulfate. These individuals
do not tolerate sulfite containing foods, such as wine
very well.
Sulfite and sulfate strips are recommended for purchas
ing in order to measure these levels in your patients’
first morning urine. The classes and webinars teach you
how to measure these levels (see the ad in this
magazine for more details).
Finally, the CBS upregulation leads to excess product
ion of alphaketoglutarate which is converted into
glutamate, a stimulatory neurotransmitter. Under
normal circumstances, glutamate will be converted into
GABA, a calming neurotransmitter. Unfortunately, the
enzyme systems that convert glutamate into GABA are
compromised by lead and mercury. As it turns out,
many individuals with methylation variants also have
heavy metal toxicity. If this is the case, a metal detox
protocol is in order. For this, supporting glutathione
MARCH 2014

To support the BMHT/CBS pathways, the following
nutrients may be helpful to compensate for the genetic
variants:
Phosphatidylserine
Phosphatidylcholine
Yucca
TMG Trimethylglycine
AcetylLCarnitine

To support the absorption of ammonia, it is also
recommended that patients take charcoal at bedtime.

As previously noted, the folate cycle creates
methylfolate to support the conversion of homocysteine
into methionine in the methionine cycle. However, as
shown in Diagram 4, the folate cycle is also involved
with the neurotransmitter cycle. In the neurotransmitter
cycle, the amino acids, tryptophan and tyrosine, are
converted by BH4 (Tetrahydrobiopterin) into serotonin
and dopamine.
Chronically low levels of BH4 increase the risk of
ADD/ADHD, bipolar disorder, OCD, insomnia,
depression, and anxiety.
Also, as illustrated in Diagram 5, in the Urea Cycle
discussion, BH4 combines with the NOS enzyme to
support the conversion of LArginine into nitric oxide.
Folinic acid must be provided by the folate cycle to
support the production of BH4.
Unfortunately, another MTHFR variant called A1298C
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may significantly reduce the folinic acid needed for the
body to create BH4. This negatively impacts
neurotransmitter production and nitric oxide
production.14
To support A1298C the following nutrients may be
helpful:












Vitamin B2
Vitamin B6p5p
Methyl B12
Folinic Acid
Magnesium
Zinc
TMG
Stomach Tissue
Duodenal Tissue
Pancreatin 8X
Intrinsic Factor





With the A1298C or the CBS which depletes BH4,
royal jelly provides a small amount of BH4 that will
support nitric oxide and neurotransmitter production.15

As discussed above, BH4 is needed to produce
neurotransmitters. However, BH4 provides a dual
function; it also combines with Larginine and the NOS
enzyme to create the critical molecule nitric oxide in
the urea cycle.
When there is insufficient BH4, Larginine (the
precursor to nitric oxide) will unfortunately convert
into very dangerous free radicals, superoxide and
peroxynitrite, and create a myriad of difficulties.16 This
explains why when some individuals feel worse when
they supplement with Larginine because they are
creating more free radicals that damage their cells.
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High levels of ammonia will deplete BH4 because 2
grains of BH4 are needed to break down 1 grain of
ammonia. Unfortunately, the BHMT or CBS variants
may increase the amount of ammonia, further depleting
BH4. This explains why the combination of A1298C,
BHMT, and CBS triply depletes BH4 levels, thus
reducing neurotransmitters and nitric oxide and
increasing damaging free radicals.
If high levels of peroxinitrite and superoxide are
suspected (due to C677T, A1298C, MTR, MTRR,
BHMT, CBS or heavy metals), the  is to
support the production of superoxide dismutase and
catalase. Before supporting methylation pathways
through supplementation, it is important to support
Catalase and SOD first. This reduces the chances of
inflammation if the support of other pathways increases
ammonia. Another consideration would be taking
charcoal at bedtime to reduce ammonia if high levels
are suspected.
The following nutrients may support catalase and SOD
production and may also provide much needed
nutrition:





Liver Glandular
Turkey Tail Mushroom
Apple Polyphenols
Catalase
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 SOD
 Selenomethionine
 Zinc
 Copper
 Manganese 

Apple polyphenols have been clinically proven to
increase catalase while selenomethionine, zinc, copper,
and manganese are needed for SOD production.
Methylation pathway variants often compromise the
production of important molecules. This issue, along
with providing additional nutritional support for their
production, is addressed next.

When the Folate Cycle, Methionine Cycle, and Trans
sulfuration Cycles are working properly, the body will
make adequate amounts of glutathione.
Just as rickets and Beriberi were related to nutritional
deficiencies in the past, it may be discovered that
glutathione deficiency is a contributor to many of the
health conditions seen today. A new tool supporting
overall patient health is gained once it is understood
how glutathione supports the body. Boosting gluta
thione levels may cause nutritional therapies to become
more effective.
One of the most respected physicians in Functional
Medicine is Dr. Mark Hyman. In a recent blog, he
wrote:


        
         
       
      
      
        
       


      
        

      
     
    
     


Dr. Hyman further stated,      

         
         
        
      

      


Glutathione is often referred to as the body’s master
antioxidant, making it critical in the body’s
detoxification process. It may be found in virtually
every cell of the human body; however, the highest
concentration of glutathione is in the liver.
Glutathione is also an essential component of the
body’s natural defense system. Viruses, bacteria, heavy
metal toxicity, radiation, certain medications, and even
the normal process of aging may cause freeradical
damage to healthy cells and deplete glutathione.
Glutathione depletion has been correlated with lower
immune function and increased vulnerability to
infection due to the liver’s reduced ability to detoxify.17
As the generation of free radicals exceeds the body’s
ability to neutralize and eliminate them, oxidative stress
occurs. This is likely the culprit in every degenerative
disease. A primary function of glutathione is to allevi
ate this oxidative stress which may possibly delay the
progression or prevent the acquisition of these diseases.
In addition to supporting all the methylation pathways,
the following nutrients and herbs support the
production and utilization of glutathione:















Vitamin C
L Glutamine
NAcetylLCysteine
Bromalain
Quercetin
Amla Vitamin C
Bacopa


Alpha Lipoic Acid
Milk Thistle 
MSM 
Selenomethione
Green Tea 
Ashwaganda Root
Reishi Mushroom 




Free radicals, such as the super oxide anion, damage
the cells and create premature aging and a breakdown
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of the organs. Even without having any genetic
variants, ensuring that free radicals are neutralized is
critical for long term health. For those with methylation
difficulties, the need for antioxidant protection is even
higher. It has recently been discovered that supporting
Nrf2 is critical for those with genetic variants.
Supporting Nrf2 and the body’s own production of
antioxidants solves the dilemma of controlling
oxidative stress in a way that does not harm the body
which might occur with the overuse of antioxidants.


Technically, Nrf2 is an important transcription factor
that regulates the expression of phase II liver
detoxification of enzymes and antioxidant genes.18 Put
simply, Nrf2 wakes up the genes called “survival
genes.” These survival genes make antioxidants that
protect our bodies from the oxidative stress that is
caused by free radicals. Once these genes are
reawakened, they begin functioning the way they used
to when they were younger.
Nrf2 is a protein “messenger” that exists in every cell
of the body. It is responsible for sending information to
the cell’s DNA. That DNA consists of about 25,000
genes. When the Nrf2 is activated, it enters the nucleus
of every cell, and it turns on several hundred of these
25,000 genes which are known collectively as the
above mentioned “survival genes.”
These genes enable cells to survive in the face of
several different kinds of stress, especially oxidative
stress that results from the overproduction of free
radicals and other oxidants. Nrf2 also affects another
hundred or so genes by turning them down, not up.
Included in these genes are proinflammatory and
profibrotic genes.
Nrf2 is expressed in all tissues. However, these levels
vary with higher levels in the major detoxifying organs,
the liver and kidneys.19
It has been found that activation of Nrf2 stimulates
more than 200 genes. It also enhances DNA repair,
heme metabolism, efflux transport of toxins, and
glutathione synthesis. Nrf2 activates detoxification,
stabilizes proteins, strengthens cellular integrity, and
reduces the inflammatory response. When these
functions are understood, it becomes clear that this
process must be supported daily.
When there are low levels of oxidative stress, Nrf2 is

anchored in the cytoplasm by its inhibitor, Keap1
(Kelchlike ECHAssociated Protein 1). In this
unstressed state, Keap1 functions as a sensor for
oxidants and electrophilic xenobiotics. On a cellular
level, the Nrf2 activator regulates the production of
important antioxidants such as catalase and superoxide
dismutase (SOD) as well as detoxification enzymes,
including glutathione Stransferase. To provide an
analogy, Keap1 is like a sprinkler system. It has water
ready to flow, but holds it back when there is no fire.
When Keap1 senses oxidative stress (a damaging fire)
that needs to be neutralized, Keap1 gives up its
inhibition of Nrf2 (just as a sprinkler system allows the
water to flow). This action allows Nrf2 to accumulate
in the nucleus and bind to the Antioxidant Response
Element (ARE) located in the enhancers of its target
genes. As a result, Nrf2 upregulates a variety of
antioxidant enzymes and detoxifying proteins to protect
the cell from damage.
However, the news becomes more exciting. Nrf2 activ
ation also downregulates certain inflammatory factors.
This is good news for sufferers of arthritis, Parkinson’s
disease, and other inflammatory conditions.
Nrf2 is in charge of multiple avenues of cell protection,
which it accomplishes by activating the transcription of
more than 200 genes crucial in the metabolism of drugs
and toxins and for protection against oxidative stress
and inflammation. It also plays an integral role in the
stability of proteins and in the removal of damaged
proteins.20
Nrf2 regulates expression of a variety of antioxidant
genes by binding to the antioxidantresponse element
(ARE). It interacts with other important cell regulators,
such as tumor suppressor protein and nuclear factor
kappa beta (NFkB). Through these combined interact
ions, Nrf2 is a guardian of health, protecting against
many agerelated diseases.
One of Nrf2’s most important roles is its ability to
activate a cellprotecting protein known as glutamate
cysteine ligase which is involved in glutathione
synthesis. As stated before, glutathione is the master
antioxidant in the body. Therefore, Nrf2’s ability to
increase its production likely plays an important role in
its ability to inhibit oxidative stress.21
The following nutrients and herbals may support the
Nrf2 processes in the body:
 Sulphoraphane from Broccoli
 Japanese Knotweed
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 Turmeric Extract
 Panax Ginseng
 Pomegranate Extract
 Pterostilbene
 Ginkgo Biloba
 Red Wine Extract
 Grapeseed Extract


Nitric oxide, mentioned earlier when discussing the
Neurotransmitter Cycle, was named “Molecule of the
Year” in 1992 by the journal, Science, but it took
another six years for those responsible for the major
discoveries surrounding it to win the Nobel Prize.
In a study from the University of Texas, it was reported
that the nation’s aging population is increasing rapidly.
By 2030, the number of adults age 65 and older is
estimated to nearly double to 70 million. Americans are
living longer, and older adults can now live for many
years with multiple chronic illnesses but with a
substantial cost to health care. Twenty percent of the
Medicare population has at least five chronic
conditions, e.g. hypertension, diabetes, arthritis, etc.
Studies in experimental models and even in humans
reveal that constitutive production of nitric oxide is
reduced with aging, and this circumstance may be
relevant to a number of diseases that plague the aging
population.
NO is a multifunctional signaling molecule, intricately
involved in maintaining a host of physiological
processes including, but not limited to, host defense,
neuronal communication, and the regulation of vascular
tone. NO is one of the most important signaling
molecules in our body, and loss of NO function is one
of the earliest indicators or markers of disease.
Clinical studies provide evidence that insufficient NO
production is associated with all major cardiovascular
risk factors, such as hyperlipidemia, diabetes,
hypertension, smoking, and the severity of
atherosclerosis. It also has a profound predictive value
for disease progression including cardiovascular and
Alzheimer’s disease. It may be concluded that
enzymatic production of NO declines steadily with
increasing age in healthy human subjects.
Implementing strategies to diagnose and treat NO
insufficiency may provide enormous benefit to the
geriatric patient.
Although NO is one of the simplest molecules in
biology, composed of just two atoms [one of nitrogen
(N) and one of oxygen (O)], it is now regarded as the
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most significant molecule in the body and absolutely
crucial to our wellbeing.
NO is present in the cardiovascular and nervous
systems as well as throughout the body. NO penetrates
membranes, sends specific messages or biological
signals that regulate cellular activity, and instructs the
body to perform certain functions. NO also influences
the functions of virtually every bodily organ, including
the lungs, liver, kidneys, stomach, genitals, and of
course, the heart.
One of the many vital duties NO performs, is
vasodilation. It assists with controlling blood flow to
every part of the body by relaxing and enlarging the
blood vessels. The obvious benefits to the circulatory
system include reducing blood pressure, increasing the
flow of nutrients to the muscles and organs (especially
of blood to the heart), and improving the efficiency
with which wastes are removed from the muscles and
organs. It also works to prevent the formation of blood
clots which may trigger strokes and heart attacks. NO
has also been shown to stimulate the brain, help men
with erectile dysfunction and impotence, increase
energy, and support wound healing and the immune
system.
Another key role of NO is slowing the accumulation of
atherosclerotic plaque in the blood vessels. In addition,
NO is used by the immune system to stave off
infectious bacteria, viruses, and parasites, and it even
curtails the proliferation of certain types of cancerous
cells. In individuals with moderate to severe diabetes,
nitric oxide can prevent many common but serious
complications, particularly those associated with
impaired blood flow. NO is also crucial to memory
function because the brain uses it to store and retrieve
longterm memories and to transmit information.
Underproduction or impaired production of NO
develops when endothelial tissue is damaged by age, an
unhealthy lifestyle, illness, a toxic environment, or
genetic propensity. A deficiency of nitric oxide
contributes to the illnesses of more than 62 million
Americans who suffer from elevated blood pressure,
atherosclerosis, heart disease, high blood pressure,
heart failure, and stroke.
In order to support the genetic variants, which slow
down the production of nitric oxide, the following
herbs, nutrients, and digestive enzymes help increase
its production:
 Vitamin B6 (P5P)
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In conclusion, transitioning from traditional nutritional
support to the epigenetics approach to cellular health
will result in more positive outcomes and higher patient
satisfaction. These cellular health products and their
simplistic protocols will provide all the tools necessary
for effectively supporting cellular health. It is
imperative that the epigenetics approach be
implemented in order to stay on the cutting edge of
patient care.

LArginine HCl
Protease
Betaine HCl
LCitrulline
Cocoa Bean Extract
Green Coffee Bean Extract
Peony Root
Schisandra
Cayenne

If low BH4 (from CBS/BHMT and/or A1298C) is
suspected, use royal jelly and charcoal at bedtime
before adding Larginine because without sufficient
BH4, Larginine may become the dangerous free
radicals, peroxynitrite and super oxide, instead of nitric
oxide. 


Although some of these variants generally cause the
body to be low in methyl groups, individuals with the
COMT, CBS, or BHMT/CBS, may actually be high in
methyl groups. Therefore, adding supplements with
methyl groups, may cause them to develop anxiety (by
increasing excitatory neurotransmitters) or
inflammation (by increasing peroxynitrite and super
oxide). In these cases, hydroxocobalamin rather than
methyl B12 is recommended. In addition before you
calm down other areas, avoiding SAMe or perhaps
postponing the support of C677T may be necessary.
To test for the genetic variants, the inexpensive saliva
test from www.23andme.com may be interpreted by
www.geneticgenie.org or a more comprehensive panel
may be created by www.mthfrsupport.com. Doctors
Data, www.doctorsdata.com offers a blood spot test
that will also identify the genetic variants, and a blood
serum methylation profile and a hair analysis for heavy
metal assessment are helpful. You may see sample
reports on their website.
Sulfite and sulfate strips (providing clues to CBS and
SUOX variants) may be purchased on
www.amazon.com, and blood tests are also available to
test ammonia and BH4 levels.
Full day seminars and webinars beginning in April
provide further information on testing and nutritional
support for overmethylating and undermethylating
patients with these genetic variants (see the ad in this
magazine for more details). In future articles, the focus
will be on neurotransmitters as they relate to these
methylation pathways and how to support individuals
with their mental health conditions.
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Dr. Michael Wald, author of  
    , offers a riveting
perspective of the GMO predicament, exploring
governmental and industry coverups, health dangers,
environmental threats, GMOfree food plans and
recipes, nutritional supplements and other practical
solutions. Dr. Wald declares, "   
       
         
       
  " This article represents the
first in an ordered series provided by Dr. Wald that will
appear in The Original Internist. Please visit Dr.
Wald’s Facebook and Twitter, to follow his work and
like his pages. Help bring the GMO issue to the minds
of the average American – and the world.
 is
my first organized attempt to answer many questions
the public, my patient population and I share regarding
the potential health risks, environmental impacts and
political implications of introducing genetically modif
ied organisms (GMO) or foods (GMF) into our
environment and our bodies. Throughout this book the
terms “GMO” and “Frankenfoods” will refer to all
genetically modified foods.
As a natural health care provider for nearly 25 years, I
have treated patients, educated the public, attended
scientific symposia and researched hundreds of topics
that involve staying healthy, delaying the onset of
disease and improving overall quality of life for people.
I predict that the GMO controversy will continue for
many years, making it necessary for each of us to
become educated on this issue so that we can decide
our stance on GMOs and what we should eat. From a
human health perspective, I fear that the quality and
length of life for people who consume toxic GMOs will
be adversely affected. My research has convinced me
that some people will endure vague and fleeting
symptoms with no obvious cause, and ultimately, over
years and even decades, will suffer from severe health
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issues such as cancer, intestinal problems, fertility
issues, fatigue, memory problems and other health
disturbances as a direct result of consuming GMOs.
Doctors and scientific researchers will attempt to treat
these symptoms with other toxic compounds, namely
pharmaceutical drugs (some of which contain GMO
ingredients), thus continuing the cycle of symptom
suppression and disease in exchange for medication
side effects, even though natural solutions are often
readily available. As a population we are being force
fed foods that have been manipulated unnaturally in a
laboratory and are presumed to be safe for human
consumption with no scientific evidence of their short
or longterm safety.
Genetic modification of our food supply has the
potential to cause devastating health risks. Some of the
ways in which GMOs may cause illness and chronic
disease include:

 Ingestion of foods our bodies have not adapted to

because of their recent introduction into the human
food chain
 Indirect health risks and serious environmental
impacts, as crosscontamination between GMOs
and unintended plants and animals in the
surrounding and distant environment can and have
already occurred
 Increased cancers and various autoimmune diseases
such as Alzheimer’s disease, Multiple Sclerosis and
Lupus; inflammatory bowel diseases such as
Crohn’s Disease and ulcerative colitis; and
hormonal problems stemming from effects upon
our DNA (genetic material) and immune system.
Nutritional content is dozens to thousands of times
lower in farmgrown crops as opposed to the wildtype
food counterparts. GMOs are all farmgrown and
therefore are significantly inferior to nonGMO wild
type plants. GMOs, as I have described throughout my
book, are more nutrient deficient compared to the wild
type organic plants, carry potentially greater toxins and
allergens and may promote antibiotic resistance – and
these health impacts are just the “tip of the iceberg.”
Dangers to our health from GMO consumption simply
cannot be ruled out at this time, and in fact, reasonable
scientific evidence and reallife experiences suggest
currently that GMOs can and do pose potentially
serious health risks. Some health issues will be
obvious, but most will be hidden from view in the short
term only to manifest as familiar symptoms and
diseases. Most will likely go unrecognized by
conventional physicians and the scientific community
as resulting from a lifetime of GMO consumption.
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 is
not a complete review of GMOs, but it is the only book
I know of that breaks down many of the important
health, political and environmental issues in a question
and answer format. Many good books on GMOs are
available, but mine is the only source of GMO
education that suggests natural ways, in terms of foods
and nutritional supplements, to deal with our inevitable
exposure to GMOs. Please see a list of suggested read
ing material at the end of this book. Read as much as
you can on this topic if you desire to become better edu
cated, develop a balanced and rational perspective on
the GMO issue and become a part of the solution. Sad
ly, many of my patients, family members, friends and
even complete strangers with whom I have spoken
about the GMO controversy have little or no know
ledge of this issue; an issue that not only will impact
them personally and their loved ones and friends, but
may pose health risks to all future generations.
The controversy is essentially this: Various govern
ments, government organizations (e.g., the Food and
Drug Administration (FDA), the Environmental Protect
ion Agency (EPA), GMO scientists and manufact
urers of GMO seeds (e.g., Monsanto) ignored and deny
the potential dangers to the world environment and hu
man health solely for profit. Have there been cover
ups? Are we victims of falsescience? 
     covers many
fundamentals you must know to protect your health,
your family’s health and the environment in which you
live. I believe that we have all been victims of deceit
and misrepresentations regarding the safety and environ
mental impacts of GMOs, and throughout this book I
provide many examples of how this has occurred. I am
convinced that coverups abound and continue to poi
son us from many influences, including the Industrial,
complex, scientific circles and within the political
arena.
Has appropriate scientific study proven beyond
reasonable doubt that GMOs are safe for human
consumption and the environment? I say . Rigorous
and unbiased scientific study is lacking, and the limited
study to date supports the concept that GMOs should
not have been introduced into our food supply. To
paraphrase a geneticist on this topic, one who doubts
the uncertainty of the impact of GMOs upon human
health and the environment must be either ignorant or
plain stupid!
Do GMOs pose strong health risks that overwhelm the
potential benefits of GMOs? Has it been established
that GMOs are safe in the short and longterm for
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human consumption? Have political and financial
motivations corrupted and blinded organizations such
as the FDA, manufacturers of GMO seeds, the White
House and other influential parties to the human health
risks? Are these same organizations that we are
supposed to trust to police industry for health and
safety violations themselves guilty, either directly or
indirectly, for slowly poisoning our bodies and our
environment, condemning future generations to un
precedented disease and disability?
      
will help guide you towards a clearer and more
insightful understanding of the current issues involving
GMOs. By reading this book you have taken an
essential step towards enlightening yourself, but
whether you take additional action or not, the GMO
controversy is here to stay. You most likely have
already been adversely affected by it. GMOs can steal
your health, like a parasite that has crept its way into
your food, body and environment, in subtle and
substantial ways over the course of your life, and will
continue to do so unless eliminated.
I have helped my patients through many health prob
lems that stem from various environmental exposures
such as chemicals sprayed on our foods, heavy metal
contamination, gluten malabsorption, food allergies,
foodborne infections, unnaturally processed and de
natured food. These food horrors have a superadditive
effect, stealing our quality and length of life. I believe
these health threats pale in comparison to the risk of
GMO consumption.
We have been unwittingly exposed to the most
pervasive food and nutritional influence upon our
health that has ever existed. But all is not lost. Arm
yourself with information and you will develop the
resources essential to reverse this dangerous situation
we are all being forced to deal with now, namely, the
introduction and uncertainty of GMOs.



Dr. Michael Wald, aka The Blood Detective, is the director
of nutritional services at Integrated Medicine of Mount
Kisco, in Westchester, NY and can be reached at 914242
8844. He has appeared on ABC World News Tonight with
Diane Sawyer, Channel 11 PIX, Channel 12 News, CNN,
The Food Network and other media outlets. Dr. Wald earned
the name Blood Detective for his reputation to find problems
that are often missed by other doctors. He has published over
a dozen books with three additional titles including:
Frankenfoods  Genetically Modified Foods: Controversies,
Lies & Your Health and GlutenAHolic: How to Live
Gluten Free and the Blood Detective's Longevity Secrets. 
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Pregnenolone is a 21carbon steroid, synthesized from
cholesterol. It is found naturally in the human body in
tissues that produce steroid hormones,1 and is
considered a master or “parent” hormone, since it can
be converted into other hormones, including the sex
hormones. It is the precursor to both gonadal steroid
hormones and adrenal corticosteroid synthesis. Once
synthesized from cholesterol, pregnenolone may be
further converted into DHEA, which is the precursor of
androstenediol. Androstenediol in turn is converted to
testosterone and estradiol. Because it is synthesized
directly in the brain, it is referred to as a neuroactive
steroid or neurosteroid.
Pregnenolone is the first reaction in the process of
steroidogenesis in all mammalian tissues that specialize
in the production of various steroid hormones.2 It is
synthesized from cholesterol via a mitochondrially
located cleavage enzyme,3,4 which functions as both an
essential and rate limiting step in steroidogenesis.5 Its
actions are mediated through nonclassical measures,
such as iongated neurotransmitter receptors, or via the
modulation of other neurotransmitter receptors, rather
than via the “classic steroid hormone nuclear
receptors.”6
:
In the brain, pregnenolone is found naturally in high
concentrations, and is considered neuroprotective, due
to its ability to reduce neuronal death, and enhance
myelinization,7 as demonstrated in brain cultures. It
also has an impact on synaptic function, and has been
demonstrated to be a modulator of learning and
memory, even in very low concentrations.8,9 A
significant correlation between the cognitive

performance and the cerebral concentration of preg
nenolone has also been recognized.10
Additionally, Wang, et al. demonstrated that preg
nenolone partially protected against induced memory
impairment.11
Pregnenolone has also been demonstrated to partially
protect against memory deficits, induced by the
administration of an NMethylDaspartate (NMDA)
receptor competitive antagonist.12 These receptors play
key roles in learning and memory,13,14,15 in excitatory
synaptic transmission,16 as well as in the central
regulation of bodily functions.17 Competitive antag
onists block the function of these receptors, which are
widely expressed in the central nervous system, and
function as glutamategated ion channels.
Preg
nenolone sulfate was demonstrated to potentiate the
action of these receptors, as well as the effects of
certain drugs, including ethanol,17 opioids, and psycho
active chemicals.18
In patients with Alzheimer’s disease, the concentration
of pregnenolone sulfate in tissues has been demon
strated to be decreased, thus suggesting a potential
neuroprotective role of pregnenolone in this disease.19
Additionally, in an animal model for Alzheimer’s
disease, pregnenolone sulfate was demonstrated to
offer protection of both the survival and maturation of
newborn neuronal cells, at a dose of 20mg/kg.20 In this
study the “spatial cognitive performance” was also
improved in the pregnenolone treated animals. The
action of pregnenolone in this capacity is believed to be
mediated by increasing the hippocampal release of
acetylcholine.21 There is also mounting evidence that
some of the memoryenhancing effects of neurosteroids
might be through the modulation of sigma (σ)
receptors,22 which function as intracellular calcium
modulators.23 These sites correspond to unique binding
sites in the brain and peripheral organs.23
:
Pregnenolone is a modulator of neurotransmitter recep
tors,24 with low levels being correlated to depression.25
A decline in neurosteroid synthesis may be correlated
to a number of events, with those events being
influenced by age, stressful conditions, as well as both
chronic inflammatory, and neurodegenerative diseases.
In reference to stressful conditions, correlating factors
may include major depression and/or chronic
psychological stress, either of which may be associated
with a decrease in the level of pregnenolone. In
assessing the cerebrospinal fluid of medicationfree,
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affectively ill subjects, George MS, et al. found a
statistically significant lower level of pregnenolone in
all affectively ill subjects (n = 26, 0.21 ng/ml),
regardless of mood state on day of assessment, as
compared to healthy volunteers ( < 0.05).26 Patients
diagnosed with affective disorders typically include
those with manic or depressive symptoms, or a
combination of the two.
Pregnenolone sulfate (PS) acts as a noncompetitive
antagonist (blocks the activation) at the GABAA
receptors.27 These receptors are members of the ligand
gated ion channel superfamily.28 By the exhibition of
this action, it has been suggested that pregnenolone
functions as a modulator of the GABAA receptors,
which is suspected to contribute its pathophysiology in
depression and anxiety disorders.29 Correlating with this
statement, Girdler SS, et al. noted a significantly lower
level of pregnenolone in women with histories of
depression.30 Additionally, Melchior CL, et al. noted a
biphasic response curve (anxiogenic response were
noted at 10.0 and 1.0 g/kg; anxiolytic response at 0.1
g/kg) in animals administered pregnenolone,31 while
Heydari B, et al. documented that pregnenolone
concentrations were significantly lower in patients with
“generalized social phobia” as compared to healthy
controls.32 It is advisable, however, that caution be
exercised when utilizing pregnenolone with these type
of patients, as the level of pregnenolone has also been

noted to be elevated in mixed anxietydepressive
disorder33 and with premenstrual syndrome.34

The effects of stress on the body are well documented,
with excess stress potentially resulting in serious health
consequences. Additionally, the genomic and non
genomic effects of steroids in the brain contribute to
the pathophysiology of psychiatric disorders, as well as
to the mechanisms that control this pathophysiology
(antidepressants). Neurosteroid dysregulation has a
well documented association with distress and
psychopathology. In patients with panic disorder or
anxiety, neuroactive steroids have been noted to play a
pivotal role in counteracting stress. Additionally, there
is growing evidential support that “intrinsic connect
ivity networks involved in emotional regulation are
disrupted in anxiety disorders.”35 Specifically,
pregnenolone administration has been demonstrated to
reduce the connectivity between the “amygdala and
dorsal medial prefrontal cortex, between amygdala and
precuneus, and between amygdala and hippocampus.”35
Following the administration of pregnenolone, an
increase in allopregnanolone has been observed,
correlating with reduced anxiety, and the “blockade of
impaired social and affective functioning” (defined
above).36 Additionally the modulation of the
amygdala’s intrinsic connectivity “in ways that run
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counter to aberrations observed in posttraumatic stress
disorder” has also been observed, following
pregnenolone administration.35 Allopegnanolone has
also been demonstrated to result in a reduction in brain
activity in regions associated with negative emotion.36

In addition to the actions noted above, pregnenolone
use has also demonstrated beneficial results when used
to combat fatigue or to increase energy. WebMD
(www.webmd.com) also indicates that it may be used
for skin disorders such as psoriasis and scleroderma, as
well as for fibrocystic breast disease, menopausal and
premenstrual symptoms and endometriosis.
The administration of pregnenolone should be
supervised by a knowledgeable health care provider.
Additionally, pregnenolone should not be administered
in conjunction with estrogens, progestin, or
testosterone.37
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