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Resources (cont’d)

Why Medical Biochemistry?
u

Web of complex interactions

u

How the body uses vitamins, minerals, amino acids and
fats to do its job, and how…

u

….things like allergies, infections, environmental toxins
interfere with proper function

MB and Nat Med Philosophy
u

Treat the Cause (Tolle causum)

u

Doctor as Teacher (Docere)

u

Healing Power of Nature (vix Medicatrix Naturae)

Archibald Garrod, MD
u

1902: One of the earliest works to discuss biochemical
individuality in medicine

u

Published a paper in the journal Lancet detailing
observations on alkaptonuria

Garrod AE. The incidence of alkaptonuria: a study in chemical individuality.
Lancet. 1902;11:1616-1620.

Alkaptonuria
u

Decreased ability to metabolize phenylalanine à
tyrosine

u

Defect in homogentistic acid oxidase (HGAO)

u

Normally, tyrosine à à à thyroid hormone, melanin,
dopamine, and epinephrine.

Pathway

Metabolic and Clinical
Consequences
u

HA is cleared by the kidneys and, upon contact with the
air, causes urine to turn black.

u

Oxidation of HA causes
u

Ochronosis (accumulation of dark pigment in cartilage and
skin)

u

Arthritis in adulthood, particularly in the spine and large
joints.

Dr. Garrod Observed


“There are good reasons for thinking that alkaptonuria
is not the manifestation of a disease but is rather the
nature of an alternative course of metabolism…. If it
be a correct inference from the available facts that the
individuals of a species do not conform to an absolutely
rigid standard of metabolism but differ slightly in their
chemistry as they do in their structure, it is no more
surprising that they should occasionally exhibit
conspicuous deviations from the specific type of
metabolism than that we should meet with such wide
departures from the structural uniformity of the
species as the presence of supernumerary digits or
transposition of the viscera.”

Garrod AE. The incidence of alkaptonuria: a study in chemical individuality. Lancet.
1902;11:1616-1620.

Michaelis-Menten Equation
u

Created in 1913

u

Describes ability of enzymatic reactions to create
products from reactants

u

Foundation for study of enzyme kinetics in free-flowing
systems and is based on mass-action laws and the
assumption of free diffusion.

u

Experimental conditions (in vitro)

Michaelis-Menten Equation

E = Enzyme; S = Substrate; ES = Enzyme-Substrate Complex; P = Product; k =
constant

Watson & Crick
u

1953, double-helix model of DNA revealed
(Watson JD, Crick FH. Molecular structure of nucleic acids; a
structure for deoxyribose nucleic acid. Nature. Apr 25
1953;171(4356):737-738.)

u

Dr. Watson walked into an English pub and announced they
had “found the secret of life.”
(Wright R. James Watson & Francis Crick. web page]
http://www.time.com/time/time100/scientist/profile/watsoncr
ick.html. Accessed December 11, 2005.)

u

1990-2003: U.S. Department of Energy and the National
Institutes of Health coordinated the Human Genome Project

Genetic Testing
2009, JAMA published three-part series on
genetic testing.
 genome-wide associations yield false-positive
and false-negative results that are higher than
in traditional medical studies
 results of genetic testing bear little
resemblance to the actual risk for disease
expression.


Attia J, Ioannidis JPA, Thakkinstian A, et al. How to Use an Article About Genetic Association: C: What Are the Results
and Will They Help Me in Caring for My Patients? JAMA. 2009;301(3):304-308.
Attia J, Ioannidis JPA, Thakkinstian A, et al. How to Use an Article About Genetic Association: B: Are the Results of the
Study Valid? JAMA. 2009;301(2):191-197.
Attia J, Ioannidis JPA, Thakkinstian A, et al. How to Use an Article About Genetic Association: A: Background Concepts.
JAMA. 2009;301(1):74-81.

Genetic Testing (cont’d)


2008: “A statistically significant association between a
particular genomic variant and a disease dose not necessarily
mean that the presence of the variant in a given individual is
clinically meaningful. Many of variants discovered in genomewide association studies are associated with only marginal
increases in risk, with odds ratios often 1.5 or less. The
usefulness of this information for clinical decision making is
unclear.”
(McGuire AL, Burke W. An Unwelcome Side Effect of Direct-to-Consumer Personal Genome Testing: Raiding the
Medical Commons. JAMA. 2008;300(22):2669-2671.)

Clinical Implications
u

The authors go on to state, “…the time spent following up
on [genetic testing] with patients detracts from time spent
on other activities more relevant to the health of the
patient. Worse, it could result in a cascade effect, in which
ambiguous, incidental, or false-positive results lead to
further workup that creates anxiety, cost and potential
harm.”

McGuire AL, Burke W. An Unwelcome Side Effect of Direct-to-Consumer Personal Genome Testing: Raiding the
Medical Commons. JAMA. 2008;300(22):2669-2671.

Clinical Implications (cont’d)
u

Genetics approach freezes the mindset of the clinician
into a very narrow spectrum of diagnosis and potential
treatments.

u

The clinician is then forced to admit that there is very
little he or she can do once there is a genetic loading
for a disease, even if that loading is a false-positive.

u

More importantly, they are unaware that there are ways
to manipulate the biochemical expression of the alleles.

DNA: Blueprint for Life?
u

Yes, but…genes don’t really do anything by themselves.

u

Post-translational modifications of amino-acid sequences
create many more proteins than the genes coding them.

u

A surprising finding of the Human Genome Project is that
there are far fewer protein-coding genes in the human
genome than there are proteins:
u

30,000 to 40,000 protein-coding genes

u

500,000 proteins

Initial sequencing and analysis of the human genome. Nature. 2001;409(6822):860-921.
Banks RE, Dunn MJ, Hochstrasser DF, et al. Proteomics: new perspectives, new biomedical opportunities.
Lancet. Nov 18 2000;356(9243):1749-1756.

Roger Williams, PhD
u

1956: wrote the book Biochemical Individuality: The
Basis for the Genetotrophic Concept

u

Popularized “biochemical individuality”

u

He wrote, “Individuality in nutritional needs is the basis
for the genetotrophic approach and for the belief that
nutrition applied with due concern for individual
genetic variations, which may be large, offers the
solution to many baffling health problems.”
Williams R. Biochemical Individuality: the basis for the
genotrophic concept. New York: McGraw-Hill; 1998.

Is Genetics the real cause of Dz?
u

CDC: > 60% of chronic diseases are caused by poor diet and
lifestyle.

u

average American consumes around 2,700 calories per day and
eats about a ton (nearly 2,000 pounds) of food every year.

u

In 2014 alone, Americans ate 20 billion donuts. That’s 63 donuts
per person.

u

Ice cream: 15 billion pints (47 pints per person) a year.

u

85% of magnesium and 60% of calcium are lost during the process
of refining wheat to make white flour for breads, muffins, cookies
and pizza dough.

u

CDC’s Behavioral Risk Factors Survey in 2015 revealed that 40% of
US adults eat less than 1 fruit and 22% eat less than 1 vegetable
per day.

Is Genetics the real cause of Dz?(cont’d)
u

Approximately 50% of all adults in the US have 1 or more chronic
diseases, including diabetes, arthritis, heart disease or cancer.

u

Of the top 10 causes of death, 7 are chronic diseases, and 2 of
these—heart disease and cancer—account for nearly half of all US
deaths.

u

> 66% of US adults are overweight or obese

u

33% of children are also overweight or obese.

u

Research suggests that lifestyle factors are responsible for 80% of
the most common cancers in the US (breast, prostate and colon)
as well as 1 in 3 cancer deaths.

Don’t Forget HWE
u

Hardy- Weinberg equilibrium (HWE)

u

Allele and genotype frequencies in a population are constant and
that there is no population-wide variation in frequencies from
generation to generation unless specific disturbing influences are
introduced.

u

This concept is appropriate and accurate in a closely controlled
environment, such as a laboratory.

u

In the real world, the HWE does not apply.

u

Research in population genetics shows that allelic variation, or
“genetic drift,” occurs and is the norm.

u

Therefore, the associations between genotypes and diseases,
although possibly appropriate in limited circumstances today, will
be different and cumulative between generations.

Citations
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Biochemical Individuality
u

Williams wrote, “Whenever an extreme genetic
character appears in an individual organism, it should
be taken as an indication (unless there is proof to the
contrary) that less extreme and graduated genetic
characters of the same sort exist in other individual
organisms.”

Bruce Ames, PhD
u

Applied the concept of Dr. Williams’ work to studying genenutrient interactions

u

Variations among genes producing the same enzyme for a
biochemical reaction commonly decrease the enzyme’s
binding affinity (its ability to use its cofactors)

u

Application to Single Nucleotide Polymorphisms (SNP)

u

SNPs that change the Michaelis-Menten equation are
correctible.

Ames Citations
Ames BN, Elson-Schwab I, Silver EA. High-dose vitamin
therapy stimulates variant enzymes with decreased
coenzyme binding affinity (increased K(m)): relevance to
genetic disease and polymorphisms. Am J Clin Nutr. Apr
2002;75(4):616-658.
Ames BN. The metabolic tune-up: metabolic harmony and
disease prevention. J Nutr. May 2003;133(5 Suppl
1):1544S-1548S.
Ames BN, Liu J. Delaying the Mitochondrial Decay of Aging
with Acetylcarnitine. Vol 1033; 2004:108-116.
Ames BN, Shigenaga MK, Hagen TM. Oxidants, antioxidants,
and the degenerative diseases of aging. Proc Natl Acad
Sci U S A. Sep 1 1993;90(17):7915-7922.

Back to Michaelis-Menten
u

Genes code for proteins.

u

One class of proteins is enzymes, which catalyze
biochemical reactions.

u

This means that they increase the rate at which a
reaction occurs.

u

Enzymes catalyze about 4,000 biochemical reactions.

u

Most enzymes require cofactors, which are inorganic
(e.g., metal ions and iron-sulfur clusters) or organic
compounds (e.g., flavin and heme).

Enzyme Kinetics
u

Field of study that underlies biochemical function.

u

Describes the rate at which an enzyme is able to
convert reactants to products in an in vivo environment.

Enzyme Kinetic (cont’d)
A simple enzyme kinetics model that underlines the assumptions in medical
biochemical testing.

Example: PKU
u

Autosomal recessive genetic disorder

u

Neonates screened at birth, and it has an incidence of one in
ten thousand.

u

Historically viewed as irreversible

u

PKU results from phenylalanine hydroxylase (PAH) deficiency

u

PAH catalyzes Phe à Tyr reaction

u

Low PAH à Hyperphenylalanemia à Neurotoxicity à Mental
Retardation

PKU (cont’d)
u

Genetics: > 500 mutations in gene coding for PAH have
been determined

u

PAH activity ranges from “near normal” (mild PKU) to
95% supressed (severe PKU)

u

> 50% of children have one of the milder phenotypes.

PKU: Conventional Approach


Phe-restricted diet



Supplemented with tyrosine, vitamins, minerals, and other
amino acids.



Milk, cheese, egg, meat, and fish typically omitted or greatly
restricted, not because they are disproportionately high in Phe
alone, but because they are disproportionately high in protein
and therefore, disproportionately high in most amino acids,
including Phe.



Vegetables and cereal grains are often emphasized in PKU
diets, even though they are protein-containing foods, because
they are relatively low in Phe.



Maintaining this severely limited diet is quite difficult in
school-age children, leads to socially awkward situations for
adults, and is complicated in pregnant women.

PKU Clinical Trial
u

Since 1999 several clinical trials have reported positive results
in:
u

restoring the activity of PAH

u

reducing serum Phe

u

by providing high doses tetrahydrobiopterin (BH4), a PAH cofactor,
to restore the K(m) of PAH.

PKU Clinical Trial (cont’d)


Duration: 12 months



N = thirty-eight children stratified into three groups:
 mild hyperphenylalaninemia (pre-treatment plasma
phenylalanine less than 600 µmol/L, N = 10, age fifteen
days to ten years)


mild PKU (pre-treatment plasma phenylalanine 600–1200
µmol/L, N = 21, age eight days to seventeen years)



“Classic” or severe PKU (pre-treatment plasma
phenylalanine greater than 1200 µmol/L, N = 7, age one
day to nine years).



Diet: 100 mg Phe per kg/body weight loading dose, followed
one hour later with 20 mg BH4 per kg/body weight.



Responsive to therapy: A child whose Phe level decreased by
more than 30% after BH4, compared with levels observed after
the Phe loading test
Muntau AC, Roschinger W, Habich M, et al. Tetrahydrobiopterin as an Alternative
Treatment for Mild Phenylketonuria. N Engl J Med. 2002;347(26):2122-2132.

PKU Clinical Trial (cont’d)


Results: All children classified as having mild
hyperphenylalaninemia and seventeen of the twenty-one
children (87%) with mild PKU responded to BH4 treatment.
Among responders, the decrease in Phe ranged from 37 to
92%.



Comments (mine):


Infants and children with this disorder should now also be tested
for their responsiveness to BH4 therapy, as it may allow many of
them to consume a less-restrictive diet, and some to even cease
the therapeutic diet altogether.



Even in “severe” genetic conditions, there may be some enzyme
activity that can be stimulated with pharmacologic dosages of
nutrients, and that diseases once viewed as incurable may in
fact be ameliorated with nutrients.

PKU Citations
u

EC 1.14.16.1.
http://www.chem.qmul.ac.uk/ubmb/enzyme/EC1
/14/ 16/1.html. Accessed February 27, 2007.

u

Seashore MR. Tetrahydrobiopterin and Dietary
Restriction in Mild Phenylketonuria. N Engl J Med.
2002;347(26):2094-2095.

u

Muntau AC, Roschinger W, Habich M, et al.
Tetrahydrobiopterin as an Alternative Treatment
for Mild Phenylketonuria. N Engl J Med.
2002;347(26):2122-2132.

Neustadt Medical Biochemistry Postulates
1. The Law of Parsimony should be strictly followed in clinical diagnoses; that is,
use the simplest explanation to describe the suite of presenting symptoms.
2. Symptoms and diseases are biochemical in nature, not primarily
genetic, which can be altered by dietary, lifestyle and environmental
factors.
3. Biochemistry is simply how the body uses amino acids, vitamins, minerals,
and fats to do its job, and how infections, environmental toxins (e.g., toxic
metals, solvents), and allergies interfere with optimal biochemical function to
cause symptoms and diseases.
4. If a person was not sick last year or last month, and he or she is now, then
something’s changed in his or her biochemistry.
5. Through a good intake and functional testing, the underlying causes of
multiple can be analyzed simultaneously and quickly corrected to promote
health.
6. Modifications of biochemical functioning using targeted therapies require
clinicians be specifically trained to properly conceptualize, interpret and
apply this multivariate approach to dynamic physiological processes.
7. This approach can be curative.

Nutritional Deficiency and
Disease Progression

Risks for Nutritional Insufficiency:
The Reservoir Model

Inputs: Diet + Dietary Supplements
Partial list:
Stress
Pregnancy
Inflammatory bowel diseases
Menses
Medications
Exercise
Infections
Environmental toxins

More than Just Testing
u

Evaluate and treat the whole person

u

Genetics vs. Epigenetics

u

The gut connection

u

Neuroendocrine system

u

Environmental toxins exposure

u

Drug-nutrient depletions

u

Mindset

Clinical Applications
Depression

Pseudo-Seizures

Bipolar Disorder

Pulmonary Infections

Narcolepsy

Mature-Onset Asthma

ADHD

Cancer

IBS

Chronic pain

Obesity & Diabetes

Migratory rash

Sleep Disorders

Fatigue

Arthralgias

& more…

Neuropsychiatric Continuum

Depression

ADHD

Concentration, Decision Making,
Forgetfulness, Negative thoughts,
Self-Destructive thoughts, Sadness,
Loss of enjoyment or interest,
Decreased motivation, Apathy,
Lethargy, Irritability, Decreased libido,
Fatigue, Insomnia, Inattention,
Hyperactivity, Impulsivity

Diagnostic Criteria:
Major Depressive Episode
≥ five during 2-wk period as a change from previous functioning: at least one of the
symptoms is either: Depressed mood or loss of interest/pleasure
u
1.

Depressed mood most of the day, nearly every day, as indicated either by subjective
report (e.g., feels sad or empty) or observation made by others (e.g., appears tearful)

2.

ê interest or pleasure in all, or almost all, activities most of the day, nearly every day

3.

ê weight (not dieting) or é weight gain (e.g., a change of > 5% of bw in a mo.), or ê/é
appetite nearly qd

4.

Insomnia or hypersomnia nearly every day

5.

Psychomotor agitation or retardation nearly every day (observable by others)

6.

Fatigue or loss of energy nearly every day

7.

Feelings of worthlessness or excessive or inappropriate guilt (which may be delusional)
nearly every day (not merely self-reproach or guilt about being sick)

8.

ê ability to think or concentrate, or indecisiveness, nearly qd (either subjective or
observed by others)

9.

Recurrent thoughts of death (not just fear of dying), recurrent suicidal ideation without
a specific plan, or a suicide attempt or specific plan for committing suicide

Diagnosis: Bipolar Disorder
u

Bipolar I:
u

u

Main sx: ≥ 1 manic episodes or mixed episodes lasting ≥ 1 wk, not
otherwise explained by another medical condition or as a result of
medications or other substances.

Bipolar II:
u

Main sx: ≥ 1major depressive episodes accompanied by at least one
hypomanic episode. The symptoms must cause significant distress or
impairment in work, school, or personal endeavors.

u

Commonly don’t recall the hypomanic episodes and are only aware of
them when told by friends or loved ones.

Diagnosis: ADHD
u

≥ 6 sx of inattention for children ≤ 16 yo, or ≥ 5 sx for ≥ 17 yo; sx for ≥ 6 mos,
inappropriate for developmental level
u

Fails to give close attention to details or makes careless mistakes

u

Often has trouble holding attention on tasks or play

u

Often doesn’t seem to listen when spoken to directly

u

Often doesn’t follow through on instructions and fails to finish schoolwork, chores,
or duties in workplace

u

Often has troubles organizing tasks and activities

u

Often avoids, dislikes, or is reluctant to do tasks that require mental effort over a
long period of time

u

Often loses things

u

Often easily distracted

u

Often forgetful in daily activities

Diagnosis: ADHD (cont’d)
u

≥ 6 or more sx of hyperactivity-impulsivity for children ≤ 16 yo, or ≥ 5 or
more sx for ≥ 17 yo, present for ≥ 6 mos
u

Often fidgets with or taps hands or feet, or squirms in seat

u

Often leaves seat in situations when remaining seated is expected

u

Often runs about or climbs in situations where it’s not appropriate

u

Often unabel to play or take part in leisure activities quietly

u

Often “on the go” acting as if “driven by a motor”

u

Often talks excessively

u

Often blurts out an answer before a question has been completed

u

Often has trouble waiting his/her turn

u

Often interrupts or intrudes on others (butts into conversations/games)

Pathophysiology
u

Depression and ADHD: Underlying pathophysiology not
been clearly defined.

u

Bipolar Disorder: Conventional medicine has no
explanation of the underlying causes.

u

Disturbances in CNS serotonin (i.e., 5-HT),
norepinephrine (NE) and dopamine (DA) activities may be
important factors.

Conventional Model
u

Tends to be univariate analysis

u

Medications are a symptom-suppression model

u

Tests: CBC, TSH

u

Cognitive behavioral therapy attempts to alter emotional
responses

Medications
u

u

u

Depression:
u

Selective Serotonin Reuptake Inhibitors (SSRI): Zoloft, Lexapro, Celexa, and
Prozac

u

Selective Norepinephrine Reuptake Inhibitors (SNRI): Welbutrin

Bipolar:
u

Mood stabilizers: Lithium, Lamictal, Depakote

u

Benzodiaepines: Klonipin, Ativan, Xanax

ADHD
u

Stimulants: Concerta, Ritalin, Dexedrine, Adderall, Vyvanse

Risks/Benefits of Meds
u

Symptom suppression model

u

Adverse events

u

u

Weight gain

u

Lassitude

u

Impotence

u

Arrhythmia

Benefits: can help people and excellent for triage while more
extensive naturopathic approaches are pursued

Depression Medications
u

Negative antidepressant clinical trials were supressed by
the drug companies and the FDA.

u

74 studies registered with the FDA between 1987 and 2004,
involving 12 antidepressants and 12,564 patients, were
reviewed.

Turner EH, Matthews AM, Linardatos E, Tell RA, Rosenthal R. Selective
Publication of Antidepressant Trials and Its Influence on Apparent Efficacy.
N Engl J Med. 2008;358(3):252-260.

Depression Medications
(cont’d)
u

Of 36 studies that had negative or questionable results, 22
were never published.

u

Of the 14 studies published, at least 11 mischaracterized the
results and presented a negative study as positive.

u

The data was so blatantly biased that the researchers found
the effectiveness of these medications was artificially
inflated by nearly 70% the case of Serzone and by 64%
in the case of Zoloft.

ADHD Medications
u

u

Medications:
u

Methylphenidate: Concerta, Methylin, Ritalin

u

Amphetamines: Adderrall, Dexedrine

Between 1999-2003 WHO reported sudden 25 sudden death cases:
u

8 while on methylphenidate (7 pediatric, 1 adult)

u

17 while on amphetamine (12 pediatric, 5 adult)

u

An additional twenty-six reports were recorded of strokes and rapid heart
rates.

u

Rates per million prescriptions over this period for pediatric subjects was
calculated to be 0.16 for methylphenidate and 0.36 for amphetamines; rates in
adults were 0.07 for methylphenidate and 0.53 for amphetamine.

Wilens TE, Prince JB, Spencer TJ, Biederman J. Stimulants and Sudden Death: What Is a Physician to Do? Pediatrics.
2006;118(3):1215-1219.

ADHD Meds (cont’d)
u

Canadian Medical Association published
recommendations in 2006 for physicians to hopefully
reduce the risk of sudden cardiac death from these
medications.

u

screen all patients for a family history of sudden or cardiac
death before prescribing these medications. Additionally,
cardiac status should be evaluated periodically in patients
on long-term treatment.

Wooltorton E. Medications for attention deficit hyperactivity disorder: cardiovascular
concerns. CMAJ. 2006;175(1):29.

Fundamental Cause: Stress
Systems are unbalanced
u

Personal issues

u

Insomnia: sleep phase delay vs. sleep phase advance

u

Immune activation: Infections, allergies/intolerances

u

Pain

u

Hormones (insulin, estrogen, progesterone, testosterone, cortisol)

u

Diet: food additives, poor diet, intolerance

u

Nutritional Deficiencies

u

Lifestyle

Foundational Pathways

Dopamine Pathway

Phenylalanine-to-Epinephrine Pathway

Serotonin Pathway

Tryptophan-to-Melatonin Pathway

Thyroid Pathway

Depression

Depression Pathophysiology
u

Underlying pathophysiology of major depressive disorder
(MDD) has not been clearly defined.

u

Clinical and preclinical trials suggest a disturbance in
CNS serotonin (i.e., 5-HT) activity as an important
factor.

u

Other neurotransmitters implicated include
norepinephrine (NE) and dopamine (DA).

Depression Medications
u

Mechanisms:
u

presynaptic inhibition of uptake of 5-HT or NE

u

antagonist activity at presynaptic inhibitory 5-HT or NE
receptor sites, thereby enhancing neurotransmitter release;

u

inhibition of monoamine oxidase, thereby reducing
neurotransmitter breakdown.

Depression Diagnosis
u

Clinical diagnosis

u

Symptoms: changes in thinking, feeling, behavior, and
physical well-being, including difficulty concentrating
and making decisions, forgetfulness, negative thoughts
(e.g., pessimism, poor self-esteem, excessive guilt, selfcriticism), self-destructive thoughts, sadness, loss of
enjoyment or interest in activities, decreased
motivation, apathy, lethargy, irritability, decreased
libido, fatigue, and insomnia.

Depression DSM IV Criteria
u

Defined in 1994.

u

First DSM published 1952.

Depression: Biochemical
Model
u

Evaluates underlying biochemical causes

u

Attempts to be curative

u

Multivariate analysis: vitamins, minerals, amino acids,
fats, allergies, infections

Biochemical Determinants
u

Amino acid deficiencies: EAA, non-EAA (tyrosine,
dopamine, epinephrine, serotonin).

u

Functional vitamin deficiencies: B6, B12, B3, folic acid.

u

Fatty acid deficiencies: Omega-3-series FAs

u

Minerals: Magnesium, iron (ferritin), zinc, selenium.

u

Mitochondrial insufficiency

Vitamins and Depression


Deficiencies in the following vitamins have been
associated with depression:


B3 (niacin)



B6 (pyridoxine)



B12 (cobalamine)



Folic Acid

Penninx BWJH, Guralnik JM, Ferrucci L, Fried LP, Allen RH, Stabler SP. Vitamin B12
Deficiency and Depression in Physically Disabled Older Women: Epidemiologic
Evidence From the Women's Health and Aging Study. Am J Psychiatry. 2000;157(5):715721.
Merete C, Falcon LM, Tucker KL. Vitamin B6 Is Associated with Depressive
Symptomatology in Massachusetts Elders. J Am Coll Nutr. 2008;27(3):421-427.
Paul RT, McDonnell AP, Kelly CB. Folic acid: neurochemistry, metabolism and relationship
to depression. Hum Psychopharmacol. Oct 2004;19(7):477-488.

Minerals and Depression
u

Deficiencies in the following are associated with
depression:
u

Iron (as indicated by serum ferritin)

u

Magnesium

Vahdat Shariatpanaahi M, Vahdat Shariatpanaahi Z, Moshtaaghi M, Shahbaazi SH, Abadi A.
The relationship between depression and serum ferritin level. Eur J Clin Nutr.
2006;61(4):532-535.

Amino Acids and Depression
u

L-Tryptophan

u

Phenylalanine

u

Tyrosine

u

Methionine

Booij L, van der Does AJW, Haffmans PMJ, Spinhoven P, McNally RJ. Acute tryptophan
depletion as a model of depressive relapse: Behavioural specificity and ethical
considerations. Br J Psychiatry. 2005;187(2):148-154.
Booij L, Van der Does AJW, Haffmans PMJ, Riedel WJ, Fekkes D, Blom MJB. The effects of
high-dose and low-dose tryptophan depletion on mood and cognitive functions of
remitted depressed patients. J Psychopharmacol. 2005;19(3):267-275.
Lakhan SE, Vieira KF. Nutritional therapies for mental disorders. Nutr J. 2008;7:2.

Mitochondrial Dysfunction
u

First mitochondrial disease described in 1962.

u

Mitochondial dysfunction implicated in nearly every
pathology, including:
u

Depression

u

Alzheimer Disease

u

Parkinson Disease

u

Bipolar Disorder

u

Schizophrenia

u

Fatigue, including chronic fatigue syndrome, fibromyalgia

Nutrients Required for TCA
Cycle
Iron

Pantothenic acid (B5)

Sulfur

Cysteine

Thiamin (B1)

Magnesium

Riboflavin (B2)

Manganese

Niacin (B3)

Lipoic acid

Synthesis of Heme-Dependent
Enzymes
u

Iron

u

Copper

u

Zinc

u

Riboflavin

u

Pyridoxine (vitamin B6)

Synthesis of L-Carnitine
u

L-carnitine requires ascorbic acid (vitamin C)

Required for…
 PDH complex







Riboflavin
Niacin
Thiamin
Pantothenic acid
Lipoic acid

 ETC complexes:







Ubiquinone (CoQ10)
Riboflavin
Iron
Sulfur
Copper

 Shuttling electrons between
ETC complexes:

 Ubiquinone
 Copper
 Iron
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EAA and Depression


EAA identified in 1950s



And discovered: low levels of any one of them (e.g.,
phenylalanine, leucine, isoleucine, valine, tryptophan, etc.)
caused a “failure in appetite, a sensation of extreme
fatigue, and an increase in nervous irritability.”

Rose WC, Haines WJ, Warner DT. The amino acid requirements of man. V. The role of
lysine, arginine, and tryptophan. J Biol Chem. Jan 1954;206(1):421-430.
Rose WC, Warner DT, Haines WJ. The amino acid requirements of man. IV. The role of
leucine and phenylalanine. J Biol Chem. Dec 1951;193(2):613-620.
Rose WC, Haines WJ, Warner DT. The amino acid requirements of man. III. The role of
isoleucine; additional evidence concerning histidine. J Biol Chem. Dec
1951;193(2):605-612.
Rose WC, Haines WJ, Warner DT, Johnson JE. The amino acid requirements of man. II.
The role of threonine and histidine. J Biol Chem. Jan 1951;188(1):49-58.

Symptoms of AA Deficiencies
Low

Symptoms

Tyrosine

Brain fog
Fatigue
Feeling frequently cold
Increased cholesterol
Weight gain
Depression
Seizures
Allergies
Anorexia
Apathy
Asthma and exertion-onset breathing difficulties
Chronic pain
Fatigue/malaise
Inability to cope
Myocardial infarction (heart attack)
Reduced libido
Restless sleep
Risk of autoimmune disease
Risk of inflammatory conditions
Unable to perform routine tasks
Weakness

Dopamine
Epinephrine

AA Deficiencies Sxs (citations)


Ehlert U, Gaab J, Heinrichs M. Psychoneuroendocrinological
contributions to the etiology of depression, posttraumatic stress
disorder, and stress-related bodily disorders: the role of the
hypothalamus-pituitary-adrenal axis. Biol Psychol. Jul-Aug
2001;57(1-3):141-152.



Habib KE, Gold PW, Chrousos GP. Neuroendocrinology of stress.
Endocrinol Metab Clin North Am. Sep 2001;30(3):695-728; vii-viii.



Heim C, Ehlert U, Hellhammer DH. The potential role of
hypocortisolism in the pathophysiology of stress-related bodily
disorders. Psychoneuroendocrinology. Jan 2000;25(1):1-35.



O’Connor TM, O’Halloran DJ, Shanahan F. The stress response and
the hypothalamic-pituitary-adrenal axis: from molecule to
melancholia. Qjm. Jun 2000;93(6):323-333.



Shames R. Nutritional Management of Stress-Induced Dysfunction.
ANSR. 2002(January 2002):1-7.

Analytes
Results Comments
5-hydroxyindoleacetate Low
Indicates low serotonin, which can
cause depression and fatigue
Adipate, suberate,
High
Functional deficiency in L-carnitine
ethylmalonate
Aluminum, arsenic,
High
Mitochondrial damage and decreased
cadmium, lead, mercury
energy production
Ethanolamine
High
Depression
Ferritin
Low
Ferritin is the storage form of iron and is
the most sensitive indicator for irondeficiency anemia. Low iron causes
fatigue, depression, and mitochondrial
damage.

Analytes
GABA
Glutamate

Results
Low
Low

Glutamine
Glycine

High
Low

Comments
Depression
Depression and
fatigue
Fatigue
Anemia and
depression

Analytes
Homovanillate (HVA)

Results
Low

Magnesium

Low

Methylmalonic acid

High

Comments
Indicates low dopamine, which can cause
fatigue, depression and Parkinson’s
symptoms.
Low magnesium can result in decreased
energy production.
Indicates low vitamin B12, which can
cause fatigue and depression

Analytes

Results

Comments

Omega-3 fatty acids Low
Can cause depression
Phenylalanine
Low/High An essential amino acid; low
amounts mean inadequate dietary
intake. Elevated amounts mean
decreased conversion to tyrosine
for thyroid hormone production.
Both situations can result in
depression and fatigue.
Serine-to-glycine
High
Depression
ratio

Analytes
Taurine
Tryptophan

Tyrosine

Vanilmandelate
(VMA)

Results Comments
High
Depression
Low
Results in low serotonin and
melatonin production, causing
depression and insomnia,
respectively
Low
Low tyrosine can result in low
thyroid hormone production and
resultant fatigue and depression.
Low
Indicates low epinephrine
production, which can cause
fatigue and depression

Biochemical Determinants
u

Amino acid deficiencies: EAA, non-EAA (tyrosine,
dopamine, epinephrine, serotonin).

u

Functional vitamin deficiencies: B6, B12, B3, folic acid.

u

Fatty acid deficiencies: Omega-3-series FAs

u

Minerals: Magnesium, iron (ferritin), zinc, selenium.

u

Mitochondrial insufficiency

Vitamins, EFAs




Deficiencies in the following vitamins have been associated with depression:


B3 (niacin)



B6 (pyridoxine)



B12 (cobalamine)



Folic Acid

Deficiencies of eicosapentenoic acid (EPA) is associated with depression and
bipolar disorder

Citations
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of antidepressant efficacy of omega-3 fatty acids. J Clin Psychiatry.
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dexamethasone resistance in therapy-refractory depression. Int J
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Minerals and Depression
u

Deficiencies in the following are associated with
depression:
u

Iron (as indicated by serum ferritin)

u

Magnesium

Vahdat Shariatpanaahi M, Vahdat Shariatpanaahi Z, Moshtaaghi M, Shahbaazi SH, Abadi A. The relationship between
depression and serum ferritin level. Eur J Clin Nutr. 2006;61(4):532-535.

Amino Acids and Depression
u

L-Tryptophan

u

Phenylalanine

u

Tyrosine

u

Methionine

Booij L, van der Does AJW, Haffmans PMJ, Spinhoven P, McNally RJ. Acute tryptophan depletion as a model of depressive relapse: Behavioural
specificity and ethical considerations. Br J Psychiatry. 2005;187(2):148-154.
Booij L, Van der Does AJW, Haffmans PMJ, Riedel WJ, Fekkes D, Blom MJB. The effects of high-dose and low-dose tryptophan depletion on mood and
cognitive functions of remitted depressed patients. J Psychopharmacol. 2005;19(3):267-275.
Lakhan SE, Vieira KF. Nutritional therapies for mental disorders. Nutr J. 2008;7:2.

Examples of Heme-Dependent Enzymes

u

u

Tryptophan 2,3-dioxygenase
u

Try à N-formyl-L-kynurenine

u

the first and rate-limiting step

u

Regulates systemic tryptophan levels

Cytochromes
u

u

Electron Chain Complex contains cytochromes
u

cytochromes a, cytochromes b, and cytochromes c.

u

Cytochromes function as electron relays

Liver detoxification: eg, Cytochrome P450

Synthesis of Heme-Dependent Emzymes
Requires:
u

Iron

u

Copper

u

Zinc

u

Riboflavin (vitamin B2)

u

Pyridoxine (vitamin B6)

Synthesis of L-Carnitine
u

L-carnitine requires ascorbic acid (vitamin C)

Required for…
• PDH complex
• Riboflavin
• Niacin
• Thiamin
• Pantothenic acid
• Lipoic acid

• ETC complexes:
• Ubiquinone
(CoQ10)
• Riboflavin
• Iron
• Sulfur
• Copper

• Shuttling electrons
b/w ETC complexes:
• Ubiquinone
• Copper
• Iron
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EAA and Depression
u

EAA identified in 1950s

u

And discovered: low levels of any one of them (e.g.,
phenylalanine, leucine, isoleucine, valine, tryptophan, etc.)
caused a failure in appetite, a sensation of extreme
fatigue, and an increase in nervous irritability.

Rose WC, Haines WJ, Warner DT. The amino acid requirements of man. V. The role of lysine, arginine, and tryptophan. J Biol Chem. Jan
1954;206(1):421-430.
Rose WC, Warner DT, Haines WJ. The amino acid requirements of man. IV. The role of leucine and phenylalanine. J Biol Chem. Dec
1951;193(2):613-620.
Rose WC, Haines WJ, Warner DT. The amino acid requirements of man. III. The role of isoleucine; additional evidence concerning histidine. J
Biol Chem. Dec 1951;193(2):605-612.
Rose WC, Haines WJ, Warner DT, Johnson JE. The amino acid requirements of man. II. The role of threonine and histidine. J Biol Chem. Jan
1951;188(1):49-58.

Symptoms of AA Deficiencies
Low

Symptoms

Tyrosine

Brain fog
Fatigue
Feeling frequently cold
Increased cholesterol
Weight gain
Depression
Seizures
Allergies
Anorexia
Apathy
Asthma and exertion-onset breathing difficulties
Chronic pain
Fatigue/malaise
Inability to cope
Myocardial infarction (heart attack)
Reduced libido
Restless sleep
Risk of autoimmune disease
Risk of inflammatory conditions
Unable to perform routine tasks
Weakness

Dopamine
Epinephrine

AA Deficiencies Sxs (citations)
u

Ehlert U, Gaab J, Heinrichs M. Psychoneuroendocrinological
contributions to the etiology of depression, posttraumatic stress
disorder, and stress-related bodily disorders: the role of the
hypothalamus-pituitary-adrenal axis. Biol Psychol. Jul-Aug 2001;57(13):141-152.

u

Habib KE, Gold PW, Chrousos GP. Neuroendocrinology of stress.
Endocrinol Metab Clin North Am. Sep 2001;30(3):695-728; vii-viii.

u

Heim C, Ehlert U, Hellhammer DH. The potential role of hypocortisolism
in the pathophysiology of stress-related bodily disorders.
Psychoneuroendocrinology. Jan 2000;25(1):1-35.

u

O Connor TM, O Halloran DJ, Shanahan F. The stress response and the
hypothalamic-pituitary-adrenal axis: from molecule to melancholia.
Qjm. Jun 2000;93(6):323-333.

u

Shames R. Nutritional Management of Stress-Induced Dysfunction. ANSR.
2002(January 2002):1-7.

Intake: Pattern Recognition
u

Personal & Medical Hx

u

Family & Social Hx

u

ROS

u

Diet recall

u

What do you love?

Overall Approach
u

Modify diet

u

Address sleep issues

u

Lifestyle changes

u

Functional testing (can be done without discontinuing meds)

u

Dietary Supplements to replenish diagnosed deficiencies

u

Plans are for 3 months, with diet & lifestyle always emphasized first.
Dietary supplements are given to replenish deficiencies and help
people start feeling better quickly, as I work with them to slowly
change diet and lifestyle for long term health. After 3 months, all or
most dietary supplements are removed, depending on clinical
presentation.

Blood Sugar
u

Symptoms worse afternoon, usu a couple of hours after lunch?

u

Possible solution: ensure adequate protein during the day.

u

Protein at breakfast, lunch and all snacks contains protein also.

u

The US FDA Daily Recommended Intake for protein:
u

19 grams per day for children 4-8 years old,

u

34 grams for children 9-13 years old,

u

46 grams for girls 14-18 years old

u

52 grams for boys 14-18 years old.

Protein Calculation
u

Protein calculation for adults: 1 gram protein per kg
body weight per day

u

For example, for a 150 pound adult:
u

150 lb ÷ 2.2 kg/lb x 1 gram/kg = 68 grams protein daily.

u

Note: the RDA is the minimum to prevent deficiency. I
usually recommend patients get about 10% more per day.

Stomach acid
u

Sterilizes food

u

Signals LES to close or open

u

Sterilizes food to reduce risk of infections

u

Activates digestive enzymes

Hypo- or Achlorhydria
u

Prevalence:
u

Age 60-69 yrs: 10–21% ,

u

Age 70-79 yrs: 31%

u

>80 yrs: 37%

u

Rate may be higher in people with autoimmune diseases.

u

Risk for: vitamin and mineral deficiencies.

u

Symptoms: bloating or distension after eating, diarrhea or
constipation, flatulence after a meal, hair loss in women, heartburn,
indigestion, malaise, and prolonged sense of fullness after eating.

u

Acid-blocking medications: risk of hip fracture increases by 22% after
one year and nearly 60% after four years

u

Risk of: aging, medications, chronic stress

GALT & Microbiome
u

Gut-associated lymph tissue (GALT): 80% of immune system is
clustered around the gut

u

Chronic gut immune activation à malabsorption

u

Symptoms of immune activation and/or dysbiosis: post-nasal drip,
gas and bloating, difficulty losing weight, joint aches, eczema,
fatigue, and others.

u

Gas and bloating is a result of incomplete digestion of food and the
resultant fermentation of these food particles by bacteria in the
intestines.

u

Difficulty losing weight may result from an increased cortisol
response by the body due to the continual stress placed on the
immune system.

u

Explanation for eczema and joint pains is a little more
complicated.

3-Month Treatment Plan

u

Follow Up Schedule
u

2 weeks to assess compliance and check for any difficulties with the
program. Make necessary adjustments

u

Follow up 4 week later (at the half-way point), with more extensive ROS
questions

u

Follow up 6 weeks later (at 3 months), to reevaluate the plan and
remove all or most dietary supplements.

u

Then, as needed if symptoms return.

u

Retesting not necessary, as a new plan can be created based on past
results, even years later.

Endogenous Depression, 52
yo Woman
u

Life-long history of depression.

u

Suicidal thoughts as young as five years old; hx of one suicide attempt.

u

Positive for insomnia and occasional migraine headaches.

u

She also complained of difficulty losing weight.

u

Functional Test was ordered: Triad Profile (Metametrix, now Genova)

Test Results

Treatment: Diet and Lifestyle
u

Allergy-avoidance

u

Relaxation

u

Exercise

u
u

Five-Second Breathing
Dietary supplements to replenish deficiencies

Treatment: Dietary Supps.
u

Multivitamin and mineral

u

L-Methionine 500 mg

u

Glycine Powder 2000 mg daily

u

B-100 B-complex, 1 daily

u

L-Carnitine 800 mg daily

u

Acetyl-L-Carnitine 800 mg daily

u

Alpha Lipoic Acid 600 mg daily

Treatment: Dietary Supps.
(cont’d)
u

CoQ10 100 mg daily

u

B-12 Sublingual 2500 mcg daily

u

Berberine, from 100 mg Goldenseal Extract (Hydrastis
canadensis, 5% hydrastine), 200 mg Goldenthread
(Coptis chinensis) root extract 4:1, 100 mg Barberry
(Berberis vulgaris) root extract 4:1. 1 capsules twice
daily

u

Probiotic: 10 billion CFU daily

Three-Month Treatment Plan


Instructed to avoid foods to which she was allergic, provided
specific dietary recommendations, and given dietary
supplements to give her body the nutrients it was lacking.



Two weeks later, at her first follow-up appointment, she
reported that she was following the treatment plan
diligently, that her mood was “shockingly stable,” and that
she was not experiencing much depression or anxiety at all.



After six weeks on the program, she reported continued
improvement in her depression and that her pants fit looser
on her.



After three months, she reported complete resolution of her
depression for the first time in her life.



One year later she still is depression-free.

Depression in a 26 yo Woman
u

Three-year history of depression and fatigue.
u Other complaints:
u

Colds would linger longer for her than in others
u Post-nasal drip “almost all the time
u

Pre-menstrual migraine headaches for the past eight years
u Abdominal gas/bloating, brain fog, orthostatic hypotension
“all the time”
u Increase in ten pounds of weight in the past couple of years,
which she could not lose despite how much she exercised.
u Fatigue, with energy three out of ten, with ten being best.
u

More than 3 body systems involved, so more comprehensive
functional testing ordered: ION Panel, IgG-90 Food
Antibodies, Serum Chemistries (all through Metametrix,
now Genova)

Test Results Summary
u

Deficiencies in all ten essential amino acids;

u

Iron deficiency (low ferritin)
u

Optimal ferritin is 90-110

u

I’ll typically treat if less than 70 and symptomatic

u

Multiple mineral deficiencies;

u

Elevated free radial damage to cell membranes (elevated
lipid peroxides);

u

Low vitamin D (risk factor for breast cancer);

u

Low omega-6 series fatty acids;

Test Results: Summary (cont’d)
u

Functional vitamin deficiencies for energy production;

u

Impaired liver detoxification pathways;

u

Intestinal bacterial and fungal overgrowth;

u

Severe food intolerances to milk, casein (a protein in milk),
and eggs (white and yolk), as well as moderate intolerance
to ginger.

Test Results

Test Results (cont’d)

Treatment Plan
u

This woman was placed on a comprehensive nutritional medicine
program consisting of a combination of diet and nutraceuticals, and it
was recommended that she receive counseling.

u

After two weeks: energy increased and that she no longer experienced
post-nasal drip.

u

After six weeks: her energy had increased to nine out of ten, with ten
being best. She had no post-nasal drip, no migraine headaches, and
no abdominal bloating, and she no longer got lightheaded when she
stood up (orthostatic hypotension). Her depression had also
completely resolved.

u

After twelve weeks: Depression completely resolved.

Treatment: Diet & Lifestyle
u

Allergen avoidance for eight weeks.

u

Total Fiber: 30 grams daily

u

Protein: calculated based on body weight

Fiber and Protein Handouts available at:
-

https://nbihealth.com/wp-content/uploads/2018/06/NBIFiber-Handout.pdf

-

https://nbihealth.com/wp-content/uploads/2018/06/NBIProtein-Handout.pdf

Treatment
u

u

For Intestinal Dysbiosis:
u

Berberine from 100 mg Goldenseal Extract (Hydrastis canadensis,
5% hydrastine), 200 mg Goldenthread (Coptis chinensis) root
extract 4:1, 100 mg Barberry (Berberis vulgaris) root extract 4:1.
1 capsules twice daily

u

Probiotic, 10 billion CFU daily

For amino acid deficiencies:
u

Customized Amino Acid Blend

u

L-Glutamine Powder, 3,000 mg twice daily

Treatment


For Mitochondrial Function




Combination product containing:


L-Carnitine 800 mg gaily



Acetyl-L-Carnitine 800 mg daily



Alpha Lipoic Acid 600 mg daily

For Multiple Vitamin and Minerals:


Multivitamin and mineral formula



B-100 B-complex, one daily



Magnesium (amino acid chelate) 300 mg at bedtime



Iron, 45 mg chelated iron daily



Multi-mineral formula with amino acid chelated minerals, take for 30
days, then discontinue.

Treatment
u

For omega-6 fatty acids:
u

u

Evening Primrose Oil, 2000 mg daily

For liver detoxification pathways:
u

N-acetyl-cysteine (NAC) 1000 mg daily

Additional Possible Workup
u

If symptoms persist consider (or if initial evaluation
seem to indicate a strong likelihood):

u

Hormonal panel (estrogen, testosterone, DHEA,
progesterone)

u

Gluten Sensitivity Stool Panel Complete by Eneterolab

ADHD

Attention Deficit
Hyperactivity Disorder
u

Prevalence: 3 to 5% of children have ADHD, or approximately two million
children in the US. Recent estimates increased prevalence to 10%.

u

Sx: inattention, hyperactivity, and impulsivity.

ADHD Medications
u

Medications: Adderrall, Concerta, Cylert, Dexedrine, Focalin,
Metadate, and Ritalin.

u

1993 and 2003 ADHD medications killed nineteen children

u

and an additional twenty-six reports were recorded of strokes
and rapid heart rates.

Wilens TE, Prince JB, Spencer TJ, Biederman J. Stimulants and Sudden Death: What Is a Physician to Do?
Pediatrics. 2006;118(3):1215-1219.

ADHD Meds (cont’d)
u

Canadian Medical Association published recommendations in 2006
for physicians to hopefully reduce the risk of sudden cardiac death
from these medications.

u

screen all patients for a family history of sudden or cardiac death
before prescribing these medications. Additionally, cardiac status
should be evaluated periodically in patients on long-term
treatment.

Wooltorton E. Medications for attention deficit hyperactivity disorder: cardiovascular concerns. CMAJ.
2006;175(1):29.

Diet and ADHD
u

Food Additives (>5000 additives in use):
u

u

Blood sugar dysregulation, hypoglycemia
u

u

ADHD: up to 50% of hyperactive children

Sx: nervousness, anxiety, inability to concentrate,
irritability, personality changes, restlessness

Food Intolerances

Ahren B. Avoiding hypoglycemia: a key to success for glucose-lowering therapy in type 2 diabetes. Vascular health and risk management. 2013;9:155163.
Kidd, Paris M. Attention Deficit/Hyperactivity Disorder (ADHD) in Children: Rationale for Its Integrative Management. Alt Med Rev. 2000;5(5):402-428.

ADHD in a 21 yo Man
u

Chief complaints: depression and ADHD

u

Depression onset: fourteen years previously when his
parents began to separate, with a subsequent divorce.

u

He described his mood as “apathy.

u

Difficulty concentrating, focusing on tasks, and completing
tasks when not taking his Adderall.

ADHD Symptoms (cont’d)
u

Energy: 7/10, with 10 being best, while taking Adderall, and
3-4/10 without medication.

u

Sleep:
u

Sleep phase delay (difficulty falling asleep)

u

sleep phase advance (difficulty staying asleep)

u

Palpitations more than twice weekly

u

shortness of breath three to four times each week while at
rest, in a sitting position, and experiences orthostatic
hypotension once weekly.

ADHD
u

Medications:
u

Adderall XR 15 mg qd since 10/11/06.

u

Zoldipem 10 mg qd for sleep since 11/9/07.

u

No dietary supplements.

u

In addition to being referred to a local counselor, he
undertook biochemical testing.

u

Functional testing: Triad Panel (Metametrix, now Genova)

Test Results

Treatment
For Diet:
u

Fiber: 30 grams dietary fiber daily

u

Protein:

u

u

Daily Requirement calculated

u

10 grams at bedtime to help with sleep phase advance

For omega-3 fatty acids: Eat fresh, line-caught, cold-water
fish twice weekly (salmon, halibut, cod).

Dietary Supplements
To Sugars for Energy:
u

Combination product with:
u

L-Carnitine 800 mg daily

u

Acetyl-L-Carnitine 800 mg daily

u

Alpha Lipoic Acid 600 mg daily

For B-Complex Vitamins:
u

B-100 B-Complex

u

Folic Acid 800 mcg daily

Dietary Supplements
For Amino Acids:
u

Whey protein powder with 20 mg protein daily

u

Taurine Powder 3000 mg daily

u

Tyrosine 1000 mg daily

Dietary Supplements
Additional Support:
u

S-adenosylmethionine (SAMe), 200 mg daily

u

N-acetyl-cysteine (NAC) 900 mg daily

u

Turmeric root extract (standardized to 95%
curcuminoids) 900 mg daily

u

Buffered Vitamin C 1,000 mg twice daily

Follow Up
u

After three months: this plan had “stabilized things.

u

He had completely discontinued his Adderall and
Zoldipem medications without any difficulties or adverse
effects.

u

Energy without the Adderall was 8-9/10 with ten being
best.

Follow Up – Three-Month
(cont’d)
u

He could focus mentally for “far longer periods” than
before and complete tasks without difficulties.

u

Depression resolved completely, and he no longer
experienced mood fluctuations.

u

Sleep was “good.”

u

Palpitations resolved.

ADHD in a 16 year old
u

16 y.o. male

u

Lifelong history of ADHD.

u

Medications: None.

u

CC:

u

u

Attention difficulty

u

Impulse control

u

Insomnia: tried melatonin with limited benefit

u

Chronic post-nasal drip and congestion

Testing: Triad Profile

Test Results: UOA

Amino Acids

Food Allergies
IgG4 90-Foods Antibodies Test

Treatment
u

For nasal congestion: Total allergen avoidance x8 weeks

u

For sleep:
u

u

Sleep dietary supplement with:
u

Bi-phasic, time-release delivery system

u

Combination of amino acids, vitamins, mineral, and adaptogenic herbs

For nutritional support and extra vitamin B6:
u

u

Multivitamin and Mineral delivering 25 mg vitamin B6 qd

Consider possible future Microbial Stool Ecology Profile test to
determine if an intestinal infection is present.

Two-week follow up
u

Patient’s mom reports her son is sleeping better. She stated,
“He can tell a total difference after using 1 tablet 30 minutes
before bedtime over the past 2 weeks! I notice that his
irritability is less, his mood is better, and he falls asleep
quicker even in his teenage natural going to sleep late state!”

u

Making the dietary changes is challenging, but they’re making
progress.

u

Focus has improved.

Bipolar Disorder

Bipolar Disorder
u

Dramatic, and sometimes rapid, mood swings.

u

People may go from overly energetic, “highs” and/or
irritable, to sad and hopeless, and then back again.

u

They often have normal moods in between.

u

Bipolar disorder can run in families, and people with a
first-degree relative (e.g., mother, father, siblings) with
this disorder run a seven times greater risk than people
in the general population of having bipolar disorder.

Bipolar Disorder (cont’d)
u

Onset usually starts in late adolescence or early
adulthood.

u

Recognized since at least the time of Hippocrates, who
described such patients as “amic” and “melancholic.”

u

In 1899, Emil Kraepelin defined manic-depressive illness
and noted that persons with manic-depressive illness
lacked deterioration and dementia, which he associated
with schizophrenia.

u

Conventional medicine has no explanation of the
underlying causes of bipolar disorder.

Bipolar Disorder in a 25 yo male
u

Rapid cycling

u

Alternating severe anxiety and depression for the past seven years.

u

FHX: Sister diagnosed with bipolar disorder; maternal grandfather
suffered from depression and committed suicide.

u

Hx Tx:

u

u

Tried natural therapies for his anxiety in the past, including Kava
kava, St. John s wort, Yarrow root, and Skullcap. All of these were
helpful immediately afterwards, but gave no long-term benefits.

u

Counseling with a therapist did not help.

u

He was prescribed Xanax to help with the anxiety until his test
results came back and the underlying biochemical abnormalities
could be treated.

Functional test: ION Panel (Metametrix, now Genova)

Test Results

Test Results

Results Summary

u

Functional B6 deficiency, linked to depression,

u

Low catecholamines (neurotransmitters), linked to depression & anxiety

u

Low serotonin, linked to depression, anxiety, insomnia, fatigue,
constipation, and attention deficit disorder

u

Multiple low minerals & amino acids

u

Elevated ethanolamine, linked to depression and bipolar disorder

u

Low liver detoxification of sulfur compounds

u

Low omega-3 essential fatty acids, linked to inflammation & depression

Dietary Supplements


Multivitamin and mineral formula



Multimineral formula for 30 days



Whey protein powder, 20 grams protein daily



L-Arginine (slow release), 700 mg twice daily



N-acetyl-cysteine (NAC) 1,000 mg daily



Cod liver oil, about 1500 mg DHA and 1200 mg EPA daily

Dietary Supplements (cont’d)
u

Flax Oil approximately 1200 mg daily

u

Magnesium (amino acid chelated), 300 mg at bedtime

u

Combination product delivering:
u

L-Carnitine 800 mg daily

u

Acetyl-L-Carnitine 800 mg daily

u

Alpha Lipoic Acid 600 mg daily

u

Ornithine 1000 mg daily

u

B-100 B-complex, 1 daily

Results
u

After two weeks: he reported feeling “good,” and that he
had only had one bad day in the past two weeks, which was
caused by him not eating and not taking his nutraceuticals.

u

After six weeks: the patient reported that he had not
experienced any depression or anxiety for more than a
month. He felt his mood was “stable,” and his mood was
not cycling; all symptoms resolved ppr.

u

After six months: He continued to have no symptoms of
bipolar disorder.

u

Approximately one year later: Still symptom-free.

Bipolar Disorder in a 25 yo
male


Rapid cycling



Alternating severe anxiety and depression for the past seven
years.



FHX: Sister diagnosed with bipolar disorder; maternal
grandfather suffered from depression and committed
suicide.



Hx Tx:


Tried natural therapies for his anxiety in the past, including
Kava kava, St. John’s wort, Yarrow root, and Skullcap. All of
these were helpful immediately afterwards, but gave no longterm benefits.



Counseling with a therapist did not help.



He was prescribed Xanax to help with the anxiety until his test
results came back and the underlying biochemical abnormalities
could be treated.

Test Results

Test Results

Results Summary


Functional vitamin B6 deficiency, which has been linked to
depression,



Low catecholamines (neurotransmitters), which have been linked to
depression and anxiety,



Low serotonin, which has been linked to depression, anxiety,
insomnia, fatigue, constipation, and attention deficit disorder,



Multiple low minerals,



Multiple low amino acids,



Elevated ethanolamine, which has been linked to depression and
bipolar disorder,



Low liver detoxification of sulfur compounds,



Low omega-3 essential fatty acids, which has been linked to
inflammation and depression.

Treatment Plan


Multivitamin and mineral supplement



Multimineral supplement. One bottle and then
discontinue.



Whey Protein Powder, giving 20 grams of protein per
serving



Arginine, slow release formula



NAC 1,000 mg per day



Cod Liver Oil, 1 tablespoon qd

u

Flax oil: Continued taking his flax oil he was already
taking.

u

Magnesium, 100 mg

u

CoQ10, 100 mg

u

Combination product containing:


L-Carnitine 800 mg gaily



Acetyl-L-Carnitine 800 mg daily



Alpha Lipoic Acid 600 mg daily

u

ORNITHINE-KETOGLUTARATE 500 mg, one hundred
capsules.

u

B-Complex 100

Results


After two weeks: he reported feeling “good,” and that
he had only had one bad day in the past two weeks,
which was caused by him not eating and not taking his
nutraceuticals.



After six weeks: the patient reported that he had not
experienced any depression or anxiety for more than a
month. He felt his mood was “stable,” and his mood was
not cycling; all symptoms resolved ppr.



After six months: He continued to have no symptoms of
bipolar disorder.



Approximately one year later: Still symptom-free.

Conclusion for Neuropsychiatric Dx
u

Depression, bipolar and ADHD are on the same spectrum of
neuropsychiatric disorder.

u

Seek to identify and treat the underlying cause(s): similar patterns of
underlying nutritional deficiencies—vitamins, minerals, amino acids,
fatty acids.

u

Naturopathic approaches:

u

u

Lifestyle counseling

u

Dietary modifications

u

Nutritional medicine

u

Physical medicine

u

Medications

Personal development is a process. Engage those in the process who are
interested

Conclusion
u

Modern laboratory technology has made the promise of
customized medicine a reality.

u

Medical Biochemistry is the outgrowth of more than 100
years of clinical observations, clinical trials and R&D.

u

Medical Biochemistry is more relevant to clinical
medicine than genetics.

u

Through sophisticated testing and understanding of
biochemistry, skilled clinicians can promote health and
cure disease.
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u
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u
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u

The Gifts of Imperfection: Let Go of Who You Think You're Supposed to
Be and Embrace Who You Are by Brene Brown

u

The Happiness Advantage: The Seven Principles of Positive Psychology
That Fuel Success and Performance at Work by Shawn Achor

u

The Radical Leap: A Personal Lesson in Extreme Leadership by Steve
Farber

u

A Revolution in Health Through Nutritional Biochemistry, by John
Neustadt ND and Steve Pieczenik MD, PhD

u
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