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A pervasive and sustained feeling

that is endured internally, which

= Impacts nearly all aspects of a
person's behavior in the external
world (social, occupational etc.)

= |s described by marked
disruptions in emotions

A Mood

Disorder is...

Anxiety - Depression - Bipolar - Schizophrenia
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Did you know?

Did you know?
20




Burden of disease from each category of mental illness, Uniled States.

o of mental ness.

Less that 50% of all patients treated with the currently available antidepressants show
full remission..despite the clear need for better therapies..efforts to develop novel
antidepressants have been relatively unsuccessful. [Therel is the still-incomplete

of the eti i of depressi

Racagni G, Popoli M. Celllar and molecular mecharisms in the long-erm action of
antidepressants. Dialogues Ciin Neurosci. 2008;10(4)-385-400.
40110.31887/DONS 2008.10.4/gracagni

PLOS ONE )

How effective are antidepressants for
depression over the long term? A critical

Antide
i
review of relapse prevention trials and the

n

The real-world effect of using antidepressant medications does not
continue to improve patients' HRQoL over time. Future studies should
.investigate the long-term impact of pharmacological and non-
pharmacological interventions on these patients’ HRQoL.

PLOSONE

there is no reliable evidence that long-term antidepressant
treatment is beneficial.it may be largely ineffective or even harmful in
a substantial portion of users..we have almost no data on long-term
effects on social functioning (e.g. employment and disability rates) and
patient-oriented outcomes such as quality of life,

Therapeutic Advances in Psychopharmacology

Conventional Medical Approach
Pharmaceutical Cogpnitive Behavioral Therapy
Benzodiazepines - Challenging and changing
Hyperpolarize neurons to reduce cognitive distortions in thoughts,
activation beliefs, and attitudes, and their
associated behaviors
NT reuptake inhibitors * Improve emotional regulation
- Increase NT levels in synaptic a{\rdtdevielop personal coping
cleft by inhibiting reuptake by UEULLD .
the presynaptic neuron + Problem-focused and action-
. SSRI - SNRI - SDRI oriented as opposed to
psychoanalytic (looking for
hidden meanings)
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Placebo-Activated Neural Systems are Linked to Antdepressant
Responses:

S S i

(44 Placebo-induced endogenous opioid release...was associated with better
antidepressant treatment response, predicting 43% of the variance in
symptom improvement at the end of the antidepressant trial.

Pecifia M, Bohnert AS, Skora M, et .

P A
Psychialry. 201572(11)1087-1094. doi-10.1001/jamapsychiatry.2015.1335
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THE POWER OF PLACEBO
Increased opioid activity in
« Anterior Cingulate
Neuroimaging Studies of : Amygdala

pressant Placebo Effects: Increase dopaminergic activity in
Challenges and Opportunites - Basal Ganglia

|
b

Nutritional Herbal Support
Deficiency « st John's Wort.
- Magnesium :z:um
- Valerian
- Adaptogens
CAM ‘
Approaches to —
Mood Methylation Urinary NTs
Si A t Testi 1
. uppor esting
Disorders T iE -Gl booner
fornnzy s -S(;-?In
- Trimethyl-glyci . i
e G

Lists not exhaustive:
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You CAN’T correlate urinary NT

results to the brain. PERIOD.
I - Very few NTs cross the Blood Brain
Barrier
CLINCAL = The brain makes its ALL of its own
PEARL GABA, Serotonin, Dopamine,

Acetylcholine
= And MOST of its Catecholamines
and Glutamate

v

Urinary NTs are primarily a
reflection of GI production
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MAJOR CATEGORIES OF MOOD DISORDERS

DEPRESSION ANXIETY & PHOBIAS

Major Depressive Disorder (MDD) Primarily ANXIETY
Minor Depressive Disorder

+ Generalized Anxiety Disorder (GAD)
Recurrent Brief Depression (<2 weeks)

« Anxiety 2° to other condition/substances
Dysthymia/Persistent Depressive Disorder (>2 Primarily PHOBIA

years) « Panic Disorder (rapid onset, short duration

with ANS concomitants)
Depression With Known Triggers + Post-traumatic Stress Disorder (PTSD)
- Premenstrual Dysphoric Disorder (PMDD) + Phobias (avoidance behavior)
- Seasonal Affective Disorder (SAD) - Social Anxiety Disorder
- Separation Anxiety Disorder
Nonspecific Depressive Disorder OTHER
+ Obsessive Compulsive Disorder (OCD)

15

Five (or more) of the following present nearly every day during the same 2-week period
* At least one of the symptoms is either depressed mood or loss of interest or pleasure.

_ 1. Depressed most of the day, nearly every day

2. Markedly diminished interest or pleasure in most activities
3. Unintentional weight loss/gain (5% BW in one month); or
decrease/increase in appetite

" PP
. Diminished ability to think, concentrate, or indecisiveness
Recurrent thoughts of death or recurrent suicidal ideation
(without a specific plan, or a suicide attempt or a specific plan
for committing suicide)

Disorder

Major 4.Insomnia or hypersomnia
5. Psychomotor agitation or retardation (observable by others)
Depressive 6. Fatigue
7. Feelings of o quit
8.
9.

Minor Depressive Disorder condition. -
requires only 1-3 items.
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not for at least

Generalized

Anxiety
Disorder

v

Riseroportionate and enduring
fear where emotional response
is larger than the
actual/perceived threat

Poorly controlled excessive worry (apprehensive expectation) occurring more days than
6 months

Associated with three or more of the following
1 Restlessness or feeling keyed up or on edge
2. Being easily fatigued

3.Difficulty concentrating or mind going blank
4. Irritability

5. Muscle tension

6. Sleep disturbance (difficulty falling or staying asleep.
or restless unsatisfying sleep)

Where these symptoms not attributable to the direct physiological
effects of a substance or to another medical condition such as:

+ Hyperthyroidism (Thyroiditis/Overmedication/Grave's Ds)

+ Pheochromocytoma (Adrenal tumon)

+ Cardiopulmonary disease.

+ Seizure Disorders

+ Vestibular disorder

2/13/24
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HOSPITAL ANXIETY AND
DEPRESSION SCALE

THE GENERALIZED ANXIETY
DISORDER 7-ITEM (GAD-7) SCALE
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Causes of
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Neuro-
chemical

Physiological
Causes of DISORDERS
Mood - N
Disorders \ | Newo-

Develop-
mental

v

Psychological and Physiological
mechanisms are intertwined
(Psycho-Neuro-Immunology)

Brain
Injury
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YOUNG ONSET/LIFELONG SYMPTOMS
(WORSE PROGNOSIS)

= Genetics (strong family history > 3x risk

= N issues >

= Acute onset at young age?: Think
= Head injury
= Infection (StrepA > PANDAS)
ADULT ONSET
(BETTER PROGNOSIS)
= Less likely to be genetic
= Look at both psychological and physiological
factors in a 6-month window before onset
= Consider age-related NDG if also see signs of
cognitive decline
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INTERMITTENT/EPISODIC

(BETTER PROGNOSIS)

= Worse with stress orimmune activation?

= Hormone control and stability

= Thyroid Dysfunction

= Lifestyle inconsistent and variable
EPISODIC VS

PERSISTENT CHRONIC/PERSISTENT

(WORSE PROGNOSIS)

= Prior brain injury - chronic microglial activation
= Neurodegeneration

= Uni i or poorly ic issues
= Maladaptive/Negative Plasticity?

23
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Psyc!\ologlcal Vs i Manage underlying
Physiological Mechanisms? metabolic issue

Modifiable

Recent Intermittent metabolic

More mitte
Responsive onset /Episodic. mechanism

Genetics
Progressed
NDG

Develop-
mental

Support neurochemistry
Improve resilience

THE IMMUNE SYSTEM AS A SUPERSYSTEM

Annual Review of Immunology
Vol. 15:1-13 (Volume publication date April 1997)
hitps//doi.org/10.1146/annurevimmunol 15.1.1

Tomio Tada
Research Institute for Biological Sciences, Science University of Tokyo, 2669 Yamazaki, Noda City, Chiba, 278 Japan

Permissions | Reprints | Download Ctation | Citation Alerts
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Homeostasis/
Allosta Immune Behavior

System

The Neuro-
Endocrine

Nervous Endocrine

Immune syten & Sy

Resistance’

Supersystem T ;

Diseas

The Limbic System integrates
brain hormones and immune
functions.




DEPRESSION IS DECREASED ACTIVATION OF
THE FRONTAL LOBE
(PREFRONTAL/ORBITOFRONTAL CORTICES)

* Neuroinflammation

= Neurotransmitter dysregulation

= Hormonal imbalances

= Lack of input

* | Vestibulo-Cerebellar activation

ANXIETY IS INCREASED ACTIVATION OF THE
AMYGDALA

= Neuronal energy deficits

= Stress chemistry

= Hyperthyroidism

= Loss of inhibition (GAD65/Purkinje/Dz2 receptors)

2/13/24

27

LIMBIC

REGIONS

CELLS

- Prefrontal Cortex

+ Anterior Cingulate Gyrus
- Amygdala

- Hippocampus

- Mesencephalic Reticular

Formation (Sympathetics)

+ Neurons (signaling)
- Glial Cells (supporting roles)

- Oligodendrocytes (myelin)

« Astrocytes (BBB, supplies
glucose/glycogen/lactate)

- Microglia
(immune/inflammation)

THE LIMBIC SYSTEM

Mood disorders arise as
a consequence of
altered function(s)
among the neurons, that
make up the circuits,
that connect multiple
brain regions and
structures of the Limbic
System.
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LIMBIC

REGIONS

CELLS

+ Prefrontal Cortex
+ Anterior Cingulate Gyrus
+ Amygdala

+ Hippocampus

Mesencephalic Reticular
Formation (Sympathetics)

- Neurons (signaling)
- Glial Cells (supporting roles)

- Oligodendrocytes (myelin)

+ Astrocytes (BBB, supplies
glucose/glycogen/lactate)

+ Microglia
(immune/inflammation)
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NEURODEGENERATION Pre Frontal Cortox  Anterigr Cingulate
oo ersty

+ Volume
4Giialcell density Hippocampus.

+ Volume
4 Giial cell density
CHRONIC DEPRESSION

Neuroimaging studies
show reduced brain
volume and
decreased glial cell

density in... — GABRergic

— Glutamatergic

Amygdala ~HP-Adrenal axis
jiptanel « HP-Thyroid Axis

+ Prefrontal Cortex — - HP-Gonadal Axis

* Anterior Cingulate Meso-limbic Connections

+ Amygdala - Sympathetic centers in the

.. Hippocampus Mesencephalon

31

Pre Frontal Cortex | Anterior Cingulate
+ Volume Cortex
4Gl coll donsity +Volume

+Volume
roflexive and volitional 4 Glial celldensity
inhibition from the Frontal Lobe.

AMYGDALA
BEHAVES
DIFFERENTLY IN
ANXIETY/FEAR
STATES

HYPERACTIVE AMYGDALA Hypothalamus

~1sensitivity (stress/inflammation/fuel states) Adrenal axis

*Easer to trigger, — — Thyroid Axis
Meso:-limbic Plasticity2 -Gonadal Axis
+Light and sound trigger

anxiety states

32
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Movement

MAJOR
INPUTS INTO HERAN
INPUTS

THE FRONTA
LOBE

Social Visual
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GENERAL CONCEPT

Movement and balance area
i BASAL
result of the coordinated outputs GANGLI

of the Motor Cortex (Frontal - Generates gross
Lobe), Basal Ganglia, Cerebellum
and Vestibular Systems

& BALANCE

34

_ We tend to pigeon-hole certain elements of human

physiology and it blinds us to broader aspects of clinical
reality

KEY = TSH is a brain stem neuromodulator (autonomics)

* HDL/LDL bind toxins (like LPS)
CONCEPT

= Bilirubin is an antioxidant and has anti-inflammatory
effects

* Cerebellum and Basal Ganglia control more than
balance and movement

35
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PCN 'PCN FRONTIER REVIEW &

Associative/

Role o basal ganglia neurociruity in the pathology iSeasarmoce Cognitive )
of psychiatic isordors

= G
—> e
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Balance deficit enhances anxiety and balance
training decreases anxiety in vestibular mutant mice

Abstract

(44 There is a high correlation between balance deficits and anxiety.
Assessing and improving balance function often improved mood
disorders. Anyone with a mood disorder needs to exercise and be under
consistent Chiropractic care.

ME

Keywords: Aty Camctid i Mutas; Retabition; Vossbul
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ASIMLIFIED SCHEMATIC

Conrols tore [ Controls tone.

of psilateral e

muscles.

LEFT BASAL
GANGLIA

RIGHT
CEREBELLUM

CEREBELLUM

RIGHT LEFT
L N SIDED
MUSCLES MUSCLES

39
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Cognition

- Intrusive thinking

- Thought "escape”

- Rumination/Perseveration

Emotion
Movement

- Ata

- Balance/Equilibrium
« Vertigo

« Dyskinesias

« Tics/Tremors

+ Anxiety
- Depression

Cerebellum
and Basal
Gangl

Dysfunction

2/13/24
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A SIMPLIFIED SCHEMATIC OF
THE BASAL GANGLIA

Movement

MAIORINPUTS
Light and Sound
Higher Cortex

Cerebellum
DIRECT PATHWAY Emotion
IN-DIRECT PATHWAY
GABA-based (GADGS)
ey e e Cross Reactive: SirepA/PANDAS
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A SIMLIFIED SCHEMATIC Ak e

(vestibular/spinal mechanics are critical)

METABOLIC LTght and Soun

Cortex

Stress chemistry Cerebellum

Cytokines

Dysglycemia

Dopariney GABA Mesencephalon -

Environmental (Sympathetic Purkinje
Autoimmune Reactivity outflow) Cell

“Dopamine/D1/Dz Antibocies “gating”

Stroph Grossreaciny

CEREBELLUM

Massive output to brainstem
(think roller coasters/spinning rides)

Parasympathetic outflow

(Ponto-Medullary Reticular Formation)

Medulla

Dysglycemia
GABA/Acetylcholine
BRAINSTEM Cross Reactivity: Gluten & Egg

Autoimmune Reactivity
+ (Purkinje Cell/GAD65)

42
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Nodeof arvier g

Myelin sheath

Synaptic
ceft

< 2
~a
oSO ...

with receptor site

On average

« Each neuron is connected to ~2000 other neurons.
« There are >100 Trillion synapses in the human brain

43

Do we really use only 10% of our brain?
* Brainstem: Glia outnumber neurons 10:1
* Cerebellum: Neurons outnumber Glia

20-30:1
« Cortex: 1:1 ratio

GLIAL CELL TYPES
» Oligodendrocytes
+ Myelination
« ~75% of total
« Astrocytes
» BBB and glucose/glycogen reserve
+ ~20% of total
* Microglia
« Brain macrophages
+ ~5% of total

s and ratios vary by reg|

2/13/24

THE RULE

= Neuroinflan ion from Microgl
activation causes LOSS of function

_ related to whatever is inflamed

= Look for: Brain fog, Depression,
CLINCAL Cognitive fatigue
PEARL THE EXCEPTION

= The Mesencephalon is very sensitive to
stress chemistry and inflammation

= Negative plasticity > 1 efficiency in
creating stress chemistry and
inflammation

46
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CRITICAL BRAIN CELL FUNCTIONS

- Microenvironment integrity (BBB)
- Inflammation control (microglial cells)

+ ATP/Energy production
+ NTs and Synaptic Transmission

- Plasticity $

2/13/24

SR CRITICAL CELL FUNCTIONS (S —

» Microenvironment integrity (BBB)

48

ASTROCYTES

* Modulate
endothelial Tight
Junction Proteins

* Control water and
ion balance

* Produce both
growth and
apoptotic factors

15
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a Passive b Active ccMT d Transcytosis. € Cells diapedesis
diffusion  efflux

A

RMT  AMT

Pgp
BCRP

BB, CMT

Effects of Oral Gamma-Aminobutyri
Acid (GABA) Administration on Stress
and Sleep in Humans: A Systematic
Review

(44 GABA is critical to the functioning of the CNS, where ~60-75% of all
synapses are GABAergic.

Front. Newrosci, 17 September 2020
Sec. Neuroenergetics and Brain Health

Volume 142020 |

_ If someone takes oral GABA

and experiences relaxation

CLINCAL and/or sedation

PEARL = Suspect some degree of
Blood Brain Barrier
permeability (Leaky Brain)

52
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LEAKY BRAIN

NEUROINVASION

NEUROINFLAMMATION

NEURODEGENERATION

NEUROAUTOIMMUNITY

Stress
HHS Public Access Healthy brain Inflammation MDD brain

Blood brsin barierand nfammaion n depeession
.
y Endotne | = \
o ~

v, ..
. o) S .
7y -2 | o - "EE -

SaY¥ Ml
It is not clear whether disruption of the BBB occurs first in depression or is the consequence of
the disease, however disruption of the BBB has been observed in depressed patients and

evidence points to the role of culprits in ion, stress and i in
disrupting the integrity of the BBB.

Metina Rodriguez EN, Beurel €. Blood brain barie and nflammation n
e "G00 1016/,b0.2022 1

=

e

Increasing of Blood Brain Barrier

Permeability and the Association

With Depression and Anxiety in
stemic Lupus Erythematosus

The destruction of BBB can lead to the extravasation of low-molecular-weight magnetic
resonance imaging contrast agents into the interstitial space outside blood vessels,
resulting in increased signal at this site.. and the increased BBB permeability was
mainly located in the right insula...
Front Med, 29 Narch 2022
Se. Rheurmatology
Volume 32022 |

2/13/24
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Things That

Break The
BBB

v

Anything that affects vascular
and neuronal integrity

*Poor perfusion
*Insulin resistance and AGEs
*Inflammation & ROS
*Stress chemistry
Lipopolysaccharides
*Environmental chemicals
*Mycotoxins - by | Astrocyte
mitochondrial function
*Concussion

*Aging/Senescence

2/13/24
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TESTING THE

BBB

INDICATIVE

* GABA Challenge
* ~1000 mg GABA at onset of anxiety or 45
minutes before bed

DIAGNOSTIC

= Cyrex Array 2: Anti-BBB Protein Antibodies
= Vibrant Labs Neural Zoomer

* Anti-Microglia

= Anti-Glial fibrillary acidic protein

= Anti-s100b

® Ant-Glucose regulated protein 78

57

NUTRIENTS

TO SUPPORT
BBB
INTEGRITY

Manage/remove
triggers and mechanisms

IMPROVE CEREBRAL BLOOD FLOW

* Feverfew = Capsaicin
= Butcher's Broom * Vinpocetine

= Gingko Biloba

DECREASE NEUROINFLAMMATION

= Green Tea * Rutin
C i = Apit

* Baicalein = Luteolin
(Skullcap)

58
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CRITICAL CELL FUNCTIONS

* Inflammation control

59

Microglia in depression: an overview 2
of microglia in the pathogenesis and treatment
of depression

(44 Changes in microglia in different brain regions, including the PFC, HIP,
anterior cingulate cortex (ACC), and amygdala, are involved in the
development of depression.

HBMC ==

60

So depression is an inflammatory disease, but
where does the inflammation come from?

There is now an extensive body of data showing that depression is associated with
both a chronic low-grade inflammatory response, activation of cell-mediated

immunity and activation of the compensatory anti-inflammatory reflex system (CIRS),
characterized by negative immunoregulatory processes

61
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Roleof nammation i depresson and anxiey:Tests o disorer
speciy, eary andpoenalcausayof sodation s h UK
Bk

! ! inflammation (CRP/IL6) was associated with both depression and anxiety [with]
stronger associations for depression. Associations ..were stronger in women than men.

62

MICROGLIAL CELLS

« Brain macrophages
* Ma1: Proinflammatory
* M2: Anti-inflammatory &
neurotrophic

« Have receptors for x
Cytokines

Hormones (Cortisol, E2..)
ATP (extracellular)

+ NTs (many..GABA?) * =

63

MICROGLI,

« M1 Polarization
+ tInflammatory cytokines - Tight
Junction damage
+ 1 ROS > | influx/efflux capacity
« tMMP-g > |ECM
«1iNOS

ELLS

* M2 Polarization
+ | NFkB/inflammation
+ | MMP-g > 1ECM integrity
+ 1VEGF and growth factors

Brain Blood

64
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20



Inducible Nitrc Oxide Synthase
Inhibition in the Medial Prefrontal

Inducible nitric oxide synthase plays a role
in depression- and anxiety-like behaviors
chronically induced by lipopolysaccharide in
rats: Evidence from inflammation and
oxidative stres;

Stress exposure can result in several proinflammatory
alterations in the brain, including overexpression of the
inducible isoform of nitric oxide synthase (iNOS) in the
medial prefrontal cortex (mPFC)

Minireview

Nitrc oxide modulation in neuroinflammation and the role of
™

Within the CNS, neurons are highly susceptible to NO-induced cell
damage. iINOS is expressed in microglia and astrocytes and is the only
form of NOS reported in microglia. Therefore, modulating NO (and

broadly iNOS) in microglia is perceived to derive favorable outcomes
land reduces] neurotoxicity.

66

CONSTITUTIVE oo
= nNOS (NOS1) - Neuronal | nNOS
=eNOS (NOS3) - Endothelial [R=INe)5

INDUCIBLE
=iNOS (NOS2) - Immune

67
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1880 Repers

! ! A growing body of evidence suggest that nNOS regulates the synthesis, release,
and uptake of 5-HT.

Zhou QG, Zhu X, Nemes AD, Zhu DY. Neuronal nitic oxde synthase and affective disorders. 1BR0
‘Rep. 20165116132, Published 2015 Nov 17. dor 10,1016/} ibror.2016.11.004

69

GENERAL GOAL: |INOS
- 1eNOS tnNOS

ATP
Xanthinol Nicotinate

NUTRIENTS

TO SUPPORT
NOS-ISOMER N-Acetyl L-Camnitine
BALANCE [

Vinpocetine
Huperzine A
Manage/remove
immune triggers and

mechanisms

70
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I
NUTRIENTS

TO DAMPEN
MICROGLIA

v

Manage/remove
triggers and mechanisms

DECREASE NEUROINFLAMMATION
= Green Tea Catechins

= Baicalein (Skullcap)

= Rutin

= Apigenin

= Luteolin

2/13/24
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» Energy production

72

RELEVANCE OF DYSGLYECMIAS

Hypocaloric states,
Insulin Resistance and

Reactive Hypoglycemia
| Glucose avallability

inflammation
in > | Lipolysi
and FFA supply

Lack of olic

Ketogenesis

Flex
VOzMax 3 | fat oxidation

/
/
¥

Mitochondrial Dysfunction
+ Inflammation/ROS

+ Environmental
+ Poor conditioning

Gluconeogenesis using
amino acids are a last
resort for ATP.
production

RELEVANCE OF ANEMIAS.

o;
Pyruvate >

the final electron
eptorin the ETC

7

73
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Astrocyte-Neuron Lactate Shuttle

Neurons Astrocyte Capillary
G- glcose e
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@

aters dopamine turover

Hyperinsulinemia drives
anxiety and depression
= Alters brain mitochondrial
function
= | ATP
= 1ROS
= 1 lipid peroxidation
= 1 MAO activity = | Dopamine

Insulin resistance
an

R S —

75

= Activates Mesencephalic Reticular Formation

_ = Leads to tcatecholamines and tCortisol

= Dysregulates most NT biosynthetic pathways
= Neurons can't maintain Resting Membrane
potential
= Easier to fire with trivial inputs

= Lack of Metabolic Flexibility and adaptive
responses leads to low fuel states
= Prefrontal Cortex cantt fire inhibitory signals
= Amygdala activates "spontaneously”

76
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STRATEGIES AND

Keto and Intermittent Fasting
are desirable if tolerated

INSULIN RESISTANCE

= Diet: Control calories and carbs; adequate protein

upport AMPK and
* Berberine HCL

* Alpha Lipoic Acid

* Burdock Root

* Rose Hips

* Chromic Picolinate

REACTIVE HYPOGLYCEMIA

» Diet: Adequate calories and protein > D

2/13/24

flexibility
* Careful of low carb and Intermittent Fasting

= Nutrients

* Phytosterols-BCAA-Cinnamon extract
+ Adrenal co-support?

77
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* Synaptic Transmission (NTs)

Rl o i
&

78

Fire or Die Means 3 things

1. Presynaptic neuron
synthesizes & releases NT

2 NT crosses the Synapse &
binds to post-synaptic
receptor

3. Signalis terminated/reset to
fireagain

Cell body is up here and signals flow |

Chemical Synapse

79
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MODULATION OF THE SYNAPSE

Homotropic Heterotropic
Modulation Modulation Gimsdisigy sl

- NT system modulates - Modulation from - BDNF
itself outside the system - Cytokines
+ Honeymoon period - Hormones - Steroid Hormones
of reuptake - Cytokines
inhibitors « Neuropeptides
- e.g.CRH

+ Lipid mediators

- eg.
Prostaglandins
+ Gas mediators
- e.g.NO, CO:

80

Brain Assessment Forms (NTAF and BFAF)
© DatisKharrazian. All Rights Reserved

SEROTONIN SYNTHESIS

Aromatic Amino Acid
Tryptophan Hydroxylase (TPH) Decarboxylase (AAAD)
Tryptophan

Blood-Brain Barrier  Blood-Brain Barrier

LNAA Bound to Tryptophan
Protein Consumption W2

Protein broken down to
branched-chain amino acids (BCAAs)

Leucine, Isoleucine, Valine Stimulates Large I’
Neutral Amino Acid

stimulate Insulin (LNAA) Transport

f» Tryptophan
LNAA

Reduces BCAAs and Increases
Tryptophan in relation to BCAAs

26



» Amino Acid Precursors

« Pathway-specific nutrient cofactors
 Support for receptor sensitivity

* Support for NT clearance

2/13/24

INTELLLIGENT NT FORMULAE

83

SEROTONIN SYNAPSES

{ Methviation insufficiency J
[ Melvbdenum insutficiency ]
{ Ribofievin insufticiency ]

DOPAMINE SYNTHESIS

Py Acid
5 ’ o (aaa0)

Tyrosine Dihydroxyphenylalanine ——————————5 Dopamine
(DOPA) e

Blood-Brain Barrier  Blood-Brain Barrier Blood-Brain Barrier

Large Neutral Amino Acid (LNAA)
Dietary Protein Consumption Bound to N-Acetyl L-Tyrosine

Phenylalanine
Insulin

- CAA:
-
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PAMINE SYNAPSES

I -
o

2. Receptor Binding and Sensitivity

ECHOLAMINE SYNTHESIS

Epinephrine

Blood-Brain Barrier “<@arrier Blood-Brain Barrier  Blood-Brain Barrier

Dietary Protein Consumption  Large Neutral Amino Acids (LNAAS)

ound to Tyrosine

Phenylalanine LNAA

Tyrosine

CATECHOLAMINE SYNAPSES

3. Trminaion ot the S

E— -
CIITTET

-
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ACETYLCHOLINE SYNTHESIS

Lack of Dietary Choline Brain Glucose Metabolism

Breakdown of Cell Membrane Acetyl Group
Phospholipids in Brain Cells
Pantothenic
Acid

kr Choline =™~ Choline + Acetyl Group —————— Acetylicholine

Blood-Brain Barrier  Blood-Brain Barrier  Ble/>d-Brain Barrier  Blood-Brain Barrier

/ Choline
Dietary Consumption
of i

holine

ACETYLCHOLINE SYNAPSES

1. Synlhesls and Release

CISSTIISTPPTATTD — Fatfree diet may impair ideal dietary choline.
_ The acetyl group used in acetylcholine is a product
| Glucose Metabolism TN Ao e

{insufficient Pantothenic Acid JISELSIY

2. Receptor Binding and Sensitivity
@ZIITITD - fuences the expression of acetylcholine receptors in women
3. Termination of the Signal

t [ —
Actvation of acetyicholinesterase

GABA SYNTHESIS

Glucose

Pyruvate oo
[CIS O GABA

Acetyl CoA
Alpha-
— Ketoglutarate

GABA Shunt

2/13/24
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GABA PRODUCTION IN THE

\_r
[ neuron ] I Grial cott B [ neuron ]

— -~ F
Glutamine + > Glutamine
_Glutamine -

ATP + NH_+

s i - ...
napse - ————» Y, <4—— Synapse —
e ENc-or inhibitory
-—

Excitatory Glutamate

Note: All nervous tissue contains neurons and glial cells that are used for the synthesis of GABA

GABA SYNAPSES

2/13/24

= CRITICAL CELL FUNCTIONS

* Microenvironment integrity (BBB)

* Inflammation control

» Energy production

* Synaptic Transmission (NTs)

« Plasticity $

94
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PUTTINGIT AL

TOGETHER

2/13/24

95

Psychological vs Manage underlying
Physiological Mechanisms? metabolic issue

. Modifiable
More Recent Intermittent TR

Responsive onset /Episodic mechanism

Genetics.
Progressed
NDG

Develop-
mental

Support neurochemistry
Improve resilience

= History of mTBI? (even remote)

= History of chronic stress or abuse?

_ = Find and fix any systemic

inflammatory/oxidative stressors
= Find and fix barrier breaches (BBB/GALT)
GENERAL = Address diet, exercise, modifiable stressors
CONCEPTS and sleep
= Check perfusion and energy mechanics
= Hypotension-Anemias-VO2Max

= Blood sugar control and calorie sufficiency
= Parse out NT symptoms and mechanisms

97
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I
ANXIETY

CORE
CONCEPTS

v N

PRIMARY MECHANISMS TO CONSIDER

. i icity? (light/sound
easily startled)

= History of StrepA?

= Reactive Hypogly ia and calorie
VERY common

= Often intolerant to low carb/Keto/IF

= Consider autoimmune reactivity

= GAD65-Purkinje cells-GABA-D2 receptors
= Gluten cross reactivity with GAD65 and/or

Cerebellum

Anxiety is i

of the megda‘ta

Goals:

+ Stabilize neurochemistry

+ Create plasticity in Frontal Lobe
and Cerebeltum . «n:- ecrvee

= Any ism that alters GABA
= Consider Progesterone sufficiency
= Check for balance issues

are

2/13/24
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I
DEPRESSION

CORE
CONCEPTS

Depression is decreased activation
of the Prefrontal Cortex
. b, I

PRIMARY MECHANISMS TO CONSIDER
= Fire the Frontal Lobe

= Exercise

= Community

= Purpose, Problem solving and Planning (75

= Sensory rich life
= Control modifiable stressors
* Frontal Lobe heavily dependent on
= Dopamine ad Catecholamines
= Testosterone in men

= Stabilize general metabolic state

. gens in women

99
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