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What We’ll Be Learning Today
• the role of micronutrients in neuronal and mitochondrial function
• a brief history of highly-industrialized food through a nutrition lens
• the importance of a matrix of nutrient interventions
• basic micronutrient sources: evaluating the quality of
commercially-available supplements
• the research: historical development, structural issues
• intro to the evidence base nutrients and anxiety, depression, ADHD,
developmental issues
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What We’ll Be Learning Today
Why Basic Nutrients are crucial to mental health
Why Basic Nutrients aren’t found in adequate
quantities in modern food
Cognitive and emotional issues associated with
the excessive consumption of carbohydrates
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Goals and Objectives

Students who complete this course successfully will:
• Be able to explain in simple language the role of B vitamins in helping to
support cognition and emotional health.
• Be able to explain in simple language the role of trace minerals in helping to
support cognition and emotional health.
• Be able to explain in simple language the role of essential fatty acids (EFAs) in
helping to support cognition and emotional health.
• Be able to explain in simple language the role of antioxidants in helping to
support cognition and emotional health.
• Be able to explain the advantages/disadvantages of various supplement products
• Be able to refer clients/patients to credible online resources for self-study

5

Goals and Objectives
• I want to introduce you to a body of knowledge.
• I want to introduce you to online resources to which you can refer
your patients & clients so they can educate themselves about
sugar’s health effects.
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To Get Credit for This Course (Live Version)

• Stay logged in
• Ask a question during the Q&A session at the end
• Enter your licensing board(s) and license numbers in the
chat (again, at the end, please.)
• Complete and return course feedback email
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Help Me Do a Good Job

• Ask questions – if I don’t notice the chat, unmute and ask please
• After any transitions between videos and slides, let me know if the
volume’s too loud or quiet.
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Boundaries for Therapists & Some Acus
• Boundaries are Crucial – for You and Your Clients.
• The Key: Educate, Don’t Diagnose and Prescribe.
• Don’t Say: This is your problem, take this.
• Instead: several things could explain this. Consider what some think.
• Say: Consider Reading up on this. Here’s some videos to watch.
• Here’s links to groups of people going thru what you may be going through.
• Chart by noting the education time.
• Consider getting release from client.
• Contact your board and see scope of practice restrictions in your state
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Boundaries for Therapists & Some Acus

https://selfcareadvisor.net/wp-content/uploads/2022/03/CAMFT-attorney-advice-re-nutritional-info-2014.pdf
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The Basic Micronutrients

• B vitamins

• Trace Minerals

• Essential Fatty Acids

• Antioxidants
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The Basic Micronutrients

• Sugar – The Anti-nutrient
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We can all agree that food has changed tremendously during
the time man has walked the earth. In order to show the health
effects of the change, we need to go as far back as possible.
For the purposes of the next part of this talk, we will assume
that the orthodox scientific view of evolution is accurate.
However, we want to acknowledge and respect the beliefs of
those who feel this point of view is mistaken.
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Life on Earth:
1,500,000,000 years
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It took millions of years to produce the soil we take
for granted.
From the dawn of time until the dawn of history, all food
was organic food.
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Humans:
Usually 130,000 - 2,000,000 years, depending on the source
& how one defines a human.
Those who believe in Intelligent Design
think the figure is closer to 6,000 years.
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It really doesn’t matter. Either way ....

Conditions were extremely primitive ...
for a very long time.

17

First Use of Fire:
230,000 BC
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Farmers’ Footprint - Regeneration

https://www.youtube.com/watch?v=t_qx-JzcKWM
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B Vitamins
B Vitamins break down in heat and wash
out in water
Crucial catalysts for the cell’s production of
energy
Co-factors in the production and breakdown
of neurotransmitters
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Thiamin

B1

Krebs Cycle - produces energy
Gross deficiency produces beri-beri
Oxidized rapidly by glucose, free radicals
Alcohol impairs intestinal absorption
Wernicke-Korsakoff syndrome - irritability
and confusion
Dementia, mood impacts, Alzheimers
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Riboflavin

B2

Krebs Cycle - produces energy
Helps create fatty acids
Important to cognitive ability, especially in
the elderly
Mood disorders
Deficiency - tender tongue, other areas
around mouth
Migraine
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Niacin

B3

Three forms of B3 in the body:
• niacin
• nicotinic acid
• niacinamide
Crucial to metabolizing fats, carbs, protein,
synthesizing fats and steroids
Gross lack of niacin causes pellagra
Deficiency - hyperactivity, hypersensitivity,
depression, fatigue, anxiety, chronic
headaches
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Niacin

B3

Deficiency symptoms can be severe:
• severe depression, irritability
• delusions of persecution
• memory loss
Attempted as a treatment for schizophrenia
Niacin helps form cell walls, myelin sheaths
Niacinamide is a specific for bipolar disorders
Niacin may have some use in ADD and ADHD
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Biotin
Concentrated in the hippocampus,
responsible for hearing and memory
Important for cell growth, fatty acid production,
synthesis and oxidation of proteins, carbohydrates
and fats into energy
Crucial for assimilation of B vitamins
Egg whites contain a protein which binds with biotin,
making it unavailable
Associated with depression and insomnia
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Pantothenic Acid

B5

Involved in metabolism of fats, proteins and
carbohydrates
Helps convert choline into acetylcholine, the
memory and attention neurotransmitter
Deficiencies create emotional instability, irritability,
depression
White bread loses 50% of B5 in milling
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Pyridoxine

B6

Required for metabolizing protein, GABA,
serotonin, norepinephrine, histamine
Helps convert tryptophane into niacin
The more protein we eat, the more we need
Birth control pills destroy B6
Important for creating brain energy
Used in depression, esp. premenstrual
Can help ADHD and autism, allergies affecting
behavior
There’s a lifetime limit of 1,000 gms
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Folates
Required for DNA synthesis
Essential to the production of serotonin, dopamine,
adrenaline and norepinephrine
Helps some cases of depression
Protects against cognitive decline
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Cobalamin

B12

Required for DNA synthesis
Only found in animals. Vegetarians can’t get it from
vegetable sources
Folic acid will mask B12 deficiency for 10
years in adults
Cognitive decline and depression can indicate B12
deficiency, also numbness and tingling in the limbs,
an inability to feel vibration
Helps turn homocysteine into methionine
Deficiencies are associated with old age dementia
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Cobalamin

B12

Lithium required for transport across membranes
Needs to be complex w/saliva for optimal assimilation
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B Vitamin Dosing
B vitamins are great at kicking Phase I
Detox into gear
This can overload Phase II - ”Healing Crisis”
Start slowly – consider use of Liquid B if no
history of supplementing w/Bs
8-32% of the population has methylation
SNPs and need methylated Bs
- homocysteine lab
- genetic test
- history of mental illness in family
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Wernicke-Korsacoff Syndrome

https://www.youtube.com/watch?v=otIBWpiQISI
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In a tropical rain forest, farmers can’t simply cut down the
jungle and start planting crops.
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The reason: tropical soils tend to be very poor in mineral
content. All the available minerals get absorbed and stored
in the biomass.
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Before growing crops in the tropics, first the jungle must be
burned. This returns the minerals to the soil.

We don’t seem to have this problem in the Northern
Hemisphere. The reason?
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We had ice ages.
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Regular flooding with granite-rich flood waters makes the
soil rich in minerals.
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Grass Tetany
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Trace Minerals
The longer we farm in the same soil, the
fewer trace minerals we can obtain from our
food
Trace minerals be chelated (combined
w/amino acids) to be absorbed (no oxides,
sulfates, sulphides or carbonates)
Minerals compete with each other for
assimilation and transport, so they must be
taken in a balanced formula
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Trace Minerals
The longer we farm in the same soil, the
fewer trace minerals we can obtain from our
food
Trace minerals be chelated (combined
w/amino acids) to be absorbed (no oxides,
sulfates, sulphides or carbonates)
Minerals compete with each other for
assimilation and transport, so they must be
taken in a balanced formula
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Magnesium

Mg

Crucial to the relaxation of muscles and nerves
Mg oxide only assimilates at a 30% efficiency
The heart uses more Mg than any other organ
Mg is crucial to carbohydrate metabolism,
activating enzymes that help cells burn fuel
Prevents over-release of stress hormones
Required for RNA transcription and
therefore central to all body functions
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Magnesium

Mg

Reduces premenstrual cravings for sweets
Critical part of the enzymes that make serotonin
Stabilizes cell membranes against exposure to
excitatory neurotransmitters (glutamate)
Often low in children w/ADHD
Reduces behavioral problems in schoolkids
Prevents age-related cognitive deficits in
the elderly
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Zinc

Zn

Along with Mg, crucial for RN transcription and
the production of proteins
Almost half of Americans don’t get even
minimally acceptable levels of zinc in their food
Bodies can’t store zinc; utterly dependent
on daily intake
Essential for immunity
Essential for neurotransmitter production
Zn and Manganese (Mn) help control
excess levels of Copper in the body
Supports proper thyroid function
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Zinc

Zn

The hippocampus (memory) triggers the
hypothalamus’ stress response. It also has the
richest concentration of Zn in the brain
Because of its role in RNA transcription, it’s
crucial to parts of the body with rapid cellular
turnover .... like the GI tract
Food allergies are thought by some to set
the stage for cognitive emotional disorders.
They are set in motion by GI weakness
Slows the rate at which the body absorbs lead
In men, Zn is depleted by high levels of sexual
activity
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Manganese

Mn

An important component of superoxide
dismutase, a powerful antioxidant
Activates enzymes important in brain and
neurotransmitter function
Required for the synthesis of acetylcholine
(learning) and dopamine (motivation)
Diabetics have low Mn levels
Zn and Mn reduce excess copper in the body
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Copper

Cu

An important component of superoxide
dismutase, a powerful antioxidant
Too much Cu has been associated with
schizophrenia
Involved in regulation of norepinephrine,
dopamine and serotonin, synthese of NE
and dopamine
Low Cu and Zn associated with low thyroid
Considered toxic by some, but also important
for iron use, vit C function, synthesis of
phospholipids, bone, RNA, RBCs
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Fe

Iron

Like copper, has good and bad features
As part of hemoglobin, carries oxygen
throughout the body
Stores energy in each cell’s mitochondria
Iron can also oxidize our cells and tissues
Excess iron is stored as ferritin, but lots of
ferritin makes our organs and tissues brittle
Crucial for DNA synthesis, creating and
breaking down neurotransmitters
Deficiency creates irritability, fatigue, apathy,
short attention span, impaired cognition
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Selenium

Se

Antioxidant mineral known as anti-cancer agent
Increases glutathione
Reduces lipofuscin, fights dementia
Repairs damaged DNA, cell membranes
Helps combat viruses
Low selenium levels associated with mood
issues
Important for thyroid function
Cancer prevention
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Molybdenum

Mo

https://www.youtube.com/watch?v=LA9HeBeu5Rg
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Molybdenum

Mo

CBS SNPs control synthesis of glutathione
CBS gene converts homocysteine to cysteine
and glutathione
Glutathione is needed for Phase II detox
If someone’s living in a polluted environment,
eating commercial-grade food or living a toxic
lifestyle, they’ll need more glutathione.
And that means they’ll burn through more
molybdenum
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If we wanted to eat meat ...
first we had to catch it.
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In the wild, bison eat grass.
Grass is rich in anti-inflammatory omega-3 EFAs.
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Today we feed our beef cattle corn.
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Corn, unfortunately, is rich in
inflammatory omega-6 EFAs.

pro-
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Omega 3 EFAs are also a crucial part of the
neurotransmitter receptors that allow brain cells to talk
to each other.
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Essential Fatty Acids
Raw materials for hormones and immunotransmitters
Raw materials for eicosanoids
Essential to the formation of the physical
structure of the brain itself
Essential to the formation and function of
receptor sites
Maintain cell’s electrical potentials
Help transport oxygen
Keep cell membranes flexible, detoxify cells
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Essential Fatty Acids
Extremely fragile molecules ... oxidize easily
Diets deficient in EFAs associated are
associated with emotional disorders and
criminal behavior
Several families: omega-3s, 6s and 9s
Omega 3s are the most fragile ... and they are
the good guys. Raw materials for the body’s
natural anti-inflammatory prostaglandins
Omega 3s are not very abundant in highly
industrialized diets
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Essential Fatty Acids
Omega 6s are raw materials for the body’s
pro-inflammatory prostaglandins
Omega 6s are not as fragile as omega 3s
A consensus has emerged that humans should
consume twice as many omega 3s as omega 6s
Low omega 3 levels are associated with
depression, as are low omega 3/6 levels
High omega 6 ratios are associated with an
increase in pro-inflammatory prostaglandins
Diets high in omega 3s calm inflammation, ease
depression and improve learning ability
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Essential Fatty Acids
Essential fatty acids moderate the effects of
stress
EFAs moderate the effect allergic inflammation
has on the brain’s ability to learn, and protect
the brain from neurotoxins that interfere with
neurotransmitter function
EFA supplements need to be manufactured,
shipped, warehoused and retailed with great
care
Omega 9s are useful for PMS-related issues
and climacteric mood swings (use Evening
Primrose oil
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Issues with the Research
Micronutrients work as a team, as a matrix
RCT trials are easiest/most definitive when
manipulating single variables
Hard-core reductionists will always criticize research
relying on complex therapeutic interventions as “lowquality”
Functional Medicine | “n of 1” trials
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Julia Rucklidge, PhD

http://www.ncbi.nlm.nih.gov/pubmed/24482441
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Julia Rucklidge, PhD
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Julia Rucklidge, PhD
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Enhanced Mood and Energy

http://www.ncbi.nlm.nih.gov/pubmed/23241329
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Enhanced Mood and Energy

http://www.ncbi.nlm.nih.gov/pubmed/23241329
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Enhanced Mood and Energy

http://www.ncbi.nlm.nih.gov/pubmed/23241329
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The only fuel the human brain can use is sugar.

Sugar comes most easily from carbohydrates. Our
bodies are very motivated to find & eat carbs.
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Natural carbohydrate sources:

leaves, roots, grasses, seeds.

73

24

We’d supplement what we’d downed in the hunt ...

with what we could find in the forest.
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First Settled Agriculturalists
10,000 - 12,000 BC
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It was at this time that humans first had access to
large amounts of grain ... and so also to large
amounts of carbohydrates.
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Almost immediately ... humans started grinding
their grains into flour.

But Why?
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How Carbohydrate Addiction Works

Dopamine Insulin
Payoff

Falling B lood
S ugar

P ushes S ugar into C ells
P ushes Large A m ino A cids into C ells
S pares Tryptophan
The B rain m akes S erotonin from Tryptophan

B lood S ugar

R apid R ise

Falls

In
B lood S ugar
S tom ach
A cid

Carb
Cravings

Sugar

Serotonin
Payoff
If Liver and K idneys
C an’t C lear Insulin
Fast E nough ...
... and B lood S ugar

S tress H orm ones
R aise B lood S ugar

And The Cycle Keeps Repeating ...

Falls Too Low

Stress
Hormones
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first life on earth

0.7 seconds

1,500,000,000 years
24 hour day

invention of agriculture
today

If you could take the billion and a half years of life’s
evolution and compress it into a 24-hour day ...
The ten thousand years since humans invented
agriculture would correspond to 0.7 seconds.
Not much time for the human genome to evolve.
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Vitamin C
Raw material for the body’s connective tissue
Stops oxidation and inflammation
Clears the mind
Adequate Mg reduces the risk of kidney
stones to the same degree that daily gram
quantities of Vitamin C raises it ... about 5%
Sugar blocks Vitamin C transport
Recharges other antioxidants
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MicroNutrients: 4 Basic Steps
• B Vitamins
Crucial catalysts for the body’s energy production
Help form and break down neurotransmitters
Dissolve in water, break down when heated
The body’s “spark plugs”

• Trace Minerals
The body’s “nuts and bolts”
Crucial parts of everything the body tries to make
Missing from modern diets because we’ve been farming
in the same soil without replacing the minerals
Must be chelated (combined w/amino acids) in order to be absorbed
Compete with each other for transport; must be taken in a balanced
formula
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MicroNutrients: 4 Basic Steps
• B Vitamins
• Trace Minerals
• Omega 3 Essential Fatty Acids (EFAs)
Source for the body’s natural anti-inflammatories.
Crucial to the workings of cell receptor sites, including
neurons in the brain.
The body’s “electrical system”
Spoil very easily. Great care is necessary in manufacturing

• Antioxidants
Natural anti-inflammatories
Vitamin C - the “glue” that holds the body together.
Vitamin C - strengthens the blood-brain barrier
Keeps the system running “clean.”
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Organic Reserve
The capacity of an organism to overcome a
crisis by drawing on:
• Abundant nutrient stores
• Well-tuned cellular metabolisms
• Tissues and organs regularly refreshed
• A sense of well-being
• And the optimism all that brings.

94

31

Organic Reserve
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The Basic Micronutients

Thank You!
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