Neuroinflammation
Part 4



Deeper Dive



Direct Injury to Neurons

Trauma and Stroke

Primed Microglia

Blood-Brain Barrier Breakdown

Inflammation/Oxidative
Stress/Zonulin

Primed Microglia, Autoimmunity,
Transient Inflammation

Peripheral Activation of Neuroglia

Systemic Inflammation

Transient Inflammation




Neuroinflammation Mechanism #1

Direct Injury to Neurons (Trauma or Stroke)

Traumatic Injury

L Damaged Neuron |= ‘

Vascular Injury

Activation of

Chemokine Release

|

Astrocytes *

|

Blood-Brain Barrier
Permeability
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Neuroinflammation Mechanism #2
Breakdown of Blood-Brain Barrier

Infections Chronic Stress Zonulin
Elevations
Environmental
Oxidative Stress I_; 1 it

Anti-oxidant Depletion
- | Blood-Brain Barrier Premeability |

1
Endotoxins Environmental
Toxins
7 Y

Pathogens > Neuroglia | Peripheral
Activation Immune Cells
Tansiemt | Resting Pre-existing Primed
Neuroinflammtion Microglia Microglia

Primed - Sickness Behavior
Microglia Syndrome
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Neuroinflammation Mechanism #3
Peripheral Activation of Neuroglia

Activation of the

N of g Peripheral Inflammation with an Intact BBB | . e ..
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> Activation of -
Neuroglia
Resting Pre-existing Primed
Microlgia Microglia
Transient Sickness Behavior
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BBB

e Breaches are more significant than gut permeability

e Can test with large particles like GABA

o If you take GABA and it calms the brain - likely BBB breach
e If open - constantly vulnerable to many things

o Chemicals

o Infections

o Antibodies (only cross if BBB breached)

o And more

e Silver nanoparticles in 1 study - destroyed the BBB (use with caution)
e #1 priority - heal the BBB



Example

Celiac person

Eats gluten - increases zonulin

Increased zonulin — makes BBB permeable

So leaky gut and leaky brain (due to gluten!)

Gluten can bind to cerebellum and cross react and damage tissue

LPS in the gut and leaky BBB - need to do all the recommendations - strictly!



Healing the BBB

e Decrease oxidative stress!

o ALA, DHA and fish oils, Ginko Biloba, Resveratrol, Glutathione, turmeric
e Activate vascular endothelium

o INOS - destroys vascular endothelium

o eNOS - heals BBB

o  Ginko and vinpocetine — push towards eNOS
e Support astrocyte neuroprotective pathway

o Flavinoids (same as microglia support)
o Resveratrol, curcumin



NeurQO2

NeurO2

e Cerebral circulation
e 2 aday up to 4-6 twice daily

e Nitric balance
o 1tsp-2tsp
o Helps faster but not as long lasting
o Capsules longer lasting
o Enos



Nitric Balance ™~ is an advanced combination of carefully selected
ingredients that work together to affect NOS (nitric oxide synthase)
activity and intracefiular energy production.” It also influences the
related production of cell-signaling molecules and oxidants.* This
formulation takes advantage of the compounding and
complementary actions of its ingredients to deliver a truly effective
formula backed by a decade of successful clinical use.* Nitric
Balance™ is an excellent choice for individuals needing immune
balance, brain function, and exercise support.® Also available in a
4 oz size (K82) and in a Chocolate Strawberry flavor (K68),

Features

« Picasant-tasting peppermint and chocolale strawberry options

= Easy-to-use liqusd formula

= Lightly and naturally sweetened with luo han guo (monk fruit) and
stevia extract

» Arginine and stimulant free

» Gluten and dairy free, as confirmed by finished product testing

» Great to use 20-30 minutes before exercise®
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Price QTY

NeurO,™ is uniquely designed and mechanistically balanced to
support the cerebral microvasculature for healthy blood flow to the
brain.* By using high quality, standardized extracts with targeted
“brain nutrients” such as vinpocetine at clinically studied levels, this
formula can be useful to those seeking to counter the mild effects of
aging on brain health and brain function.*

& iw

Features ‘:‘;:::
» Includes high-potency riboflavin and is a good source of
magnesium

High-quality, standardized extracts to ensure optimal results
Clinically studied levels of key ingredients

Easy-to-swallow, vegetarian capsule

Gluten and dairy free, as confirmed by finished product testing

Benefits

= Supports circulation and vascular tone*
= Supports oxygenation of the brain®
= Supports healthy cognitive function®

o]

Tested
Vx Gagen

Testee
for Daky



Supplement Facts

Serving size 1 vegetarian capsule
Servings per container 90

Amount Per Serving
Riboflavin 20 mg
Magnesium (as magnesium citrate) 40 mg
Feverfew Extract (Tanacetum parthenium) (flower) 300 mg
(standardized to 0.7% parthenolide)
Butcher's Broom Extract (Ruscus aculeatus) 200 mg
(fruit & flower) (standardized to 20% saponins)
Ginkgo Extract (Ginkgo biloba) (leaf) (standardized to 24% flavone glycosides 100 mg
and 6% terpene lactones)
Cayenne Extract (Capsicum annuum) (fruit) 40 mg
Vinpocetine 10 mg

*Daily Value (DV) not established.

Other ingredients: Vegetarian capsule (hypromellose), cellulose.

%DV

1538%
10%



Lifestyle to support BBB

e [EXxercise
e Sleep

e Not smoking/benzene

2nd hand can break down BBB

Benzene - car exhaust

HEPA air filter if you are around traffic, other areas
Smoke devastating to the BBB

e EMF

EMGs show changes in the brain with EMF exposure

Those sensitive to EMF - have glial cell priming and it is significant and severe!!
Get trifield meter

Less EMF.com

EMF’s can make it hard to heal (take measures)
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Lifestyle to support BBB

e Manage stress
e Obesity

o Fat cells release inflammatory mediators — break down the BBB
o High insulin also affects this
o DM also
o Keto recommended
m 20 meta-analysis all show that keto is protective of chol/CV/DM/insulin



Basic Strategies to
Reduce EMF Exposure

Reduce Wi-Fi router exposure
Use Ethernet cable rather than Wi-Fi when possible

Keep your phone on “Airplane” mode or only use
phone with wired internet connection

Use speaker or Air Tube headsets and EMF blocking
devices

Use laptop on battery mode
Use wired mouse and keyboard

Create a sleep sanctuary (no cell phone or electronics,
battery powered alarm clock, EMF bed canopy, etc.@



Labs

e Correct inflammation
o High CRP, high homocysteine breaks BBB

e Glutathione pathway
o <10 - low glutathione
o 10-30 wnl
o High - something is wrong with the glutathione production pathway

e AIllLFT elevated (AST, ALT, GGT) - tissue breakdown in the body
e Iron overload - destroys the BBB
e High complement can damage BBB



Test BBB

e S100B (Labcorp, Quest) 229

o Inthe blood if BBB breaks down - but very transient and acute
o So can get a false negative

Array 20 - BBB

Array 2 - Gut barrier/LPS
o Important with joint pain, Al, NI
Worst case scenerio - LPS, BBB breach and neuro Ab’s
Cyrex 5 - see all Al markers
Cyrex 7 - Brain autoimmune Cyrex 7X expanded neuro Ab’s (all on 5)
Array 14 - saliva ( a nice mix)

o May not catch as well as serum but a decent test
o BBB, gut, some Al, gluten markers



== CYREX
Laboratories

SO40 N. 150 Avenue, Sute 307 . Phoenix AZ 85015
Tol 602 756 1245 . Fax 602 759 8331 , www CyrexLabs com

Array 7X - Neurclogical Autoimmune Reactivity Screen -
Expanded

Myelin Basic Protein 1gG + IgA
Myelin Basic Protein IgM
Asialoganglioside IgG+I1gA
Asialoganglioside IgM

Alpha + Beta Tubulin IgG+IgA
Alpha + Beta Tubulin IgM
Cerebellar IgG+igA
Cereveliar IgM

Synapsin IgG+igA
__Synapsin igM

( PAMENT )




< Cymex

2002 5, 24th Street . Phoenix, AZ 85034
Tel 602 750 1245 . Fax 602 750 8331 . www Cyrexlabs com

(_PRACTITIONER ) ( PATENT )

 Blood Brain Barrier Protein IgM S— 328 0322




< CYREX
Laboratories

2002 §_24th Street . Phoenix, AZ 85034
Tel 602 750 1245 _ Fax 602 756 8331 . www CyrexLabs com

KHARRAZIAN, DATIS

OccudinZonulin IgA
Occludin/Zonulin igM
Lipopolysaccharides (LPS) IgG
Lipopolysaccharides (LPS) IgA
Lipopolysaccharides (LPS) igM

1.66

0.1-18
0.1-2.1
0.1-16
0.1-18
0.1-20




< CYREX
Laboratories

5040 N. 15th Avenue, Sulte 307 . Phoenix AZ 85015
Tel 602 759 1245 . Fax 602 750 8331 . www.CyrexLabs com

(_PRACTITIONER ) (" PamENT )

KHARRAZIAN, DATIS

Array 7X - Neurological Autoimmune Reactivity Screen -
- Expanded

|
' |
- Myelin Basic Protein IgG + IgA 0.1-1.4 I
~ Myelin Basic Protein IgM 0327 |
 Asialoganghioside IgG+IgA 0114
' Asialoganghioside IgM 0326
' Alpha + Beta Tubulin IgG+IgA oANA
- Alpha + Beta Tubulin igM 0321
 Cerebellar IgG+IgA 0214
 Cerebellar IgM 0220
~ Synapsin IgG+igA 0112
~ Synapsin IgM 02-186
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Hormones and NI

See decreased cognitive function in menopause

As estrogen levels decrease — greater brain inflammation
Taking estrogen can dampen NI

Testosterone in men can also dampen NI

So....hormones can help - but it doesn’t last long
o So not a great long term option

Can use in acute inflammation (helps prognosis in head injury)
o Women - E, P, DHEA
o Men-T, DHEA

It is the other mechanisms that will help long term



Evaluation



EVALUATING NEUROINFLAMMATION IN A CLINICAL SETTING

[ > Chief Complaints Related to Neuroinflammation

Medical History =2 Severity of Neuroinflammation
|

- Triggers of Neuroinflammation

[\ > Appear Healthy

Initial Clinical Survey =2 Neurological Deficit

2 Neurological Disease

[ P Signs of Reduced Brain Endurance
Exam 3 Focal or Global Deficit
P Severity of Neuronal Loss

I P Routine Lab Work
Labs = Blood-Brain Barrier Assessment (S100B and Cyrex Array 20)
P Functional Medicine Specialty Labs

Imaging —3> MRI

Copyrigint © J019 Xharrasian stitute LP '::




EVALUATING CHIEF COMPLAINTS FOR NEUROINFLAMMATION

Functional Complaints

* Brain fog

* Inability to focus or concentrate

* Poor memory or recall

* Inability to handle stimulation (crowed environments, loud noises, etc.)
* A need for excessive sleep

* Fatigue

* Poor endurance with brain activities

Diagnosed Conditions

* Depression

* Chronic Fatigue Syndrome

* Post-Traumatic Stress Syndrome

* Post-Concussion Syndrome

* Chronic Pain Syndrome

* Fibromyalgia

* Stroke

* Neurodegenerative Disease (Dementia #1, Parkinson’s #2)
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UNDERSTANDING PHYSIOLOGICAL MECHANISIMS

OF CHIEF COMPLAINTS

¥ Nerve Conduction Impaired and Slowed
Defective Neuroglia Synaptic Clearance Brain Function

Neuron Mitochondria Uncoupling= ¢ ATP =3 Reduced Brain Endurance

Resting Membrane Potential Close to Threshold =2 Overstimulation by Trivial Stimuli

Neurochemical Disruption 2 Mood Disorders
Depression

¥ Activation of the Frontal Cortex 2 Impaired Executive Function
+ Focus and ¥ Attention

¥ Activation of Inhibitory Projections === Anxiety

¥ Activation of the Periaqueductal Gray === Chronic Pain Perception

Copyright © 2019 Kharration featitute LP



Specific Brain Areas - fatigue due to low ATP

Limbic - sound/light

Cerebellar - can’t stand for long periods
Vestibular - windy roads

Frontal - Concentration

Lack of endurance in driving, reading, focus, etc..



Resting Membrane Potential

e There is usually a certain amount of energy needed to fire a neuron at rest
o A healthy brain - has a larger amount of energy/input needed to fire
o An unhealthy brain - can fire with much less energy/input

e This is different than priming reactions

e Activated neurons make ATP
o ATP involved in the Na/K pump
o Sodium moves into the neuron -> carries a charge
o The neuron then gets to threshold and causes activity
m  Not enough energy - threshold is not met and no activity
Once it reaches threshold - it needs more ATP to get the Na/K back out
If not enough ATP to get it out - threshold level stays high
Can’t handle stimulus (light, sound, food, clothes)
Low ATP at this time equals low endurance and then a shut down

o O O O



HEALTHY AND UNHEALTHY

RESTING MEMBRANE POTENTIALS

Lack of Activity

s \
Dysglycemia z inflammation

Poor Anemia { Autolmmunity
Circulation

f} Environmental
aa \ /

Toxins
Owidative Stress J
Uncoupling
Mitochondria
\ Healthy Neuronal ;’ Unhealthy Neuronal B aad

Mitochondria Mitochondria

¢ ¢

Poor
Good < Neuronal
Neiuonal @ Endurance ¢
Endurance \. l \

Supports Na+/
Fatigue from
K+ pump to expel Na+/K+ pump to expel
Stimulation
Imracellular Na+ intracellular Na+

Healthy Neuronal Resting Membrane Potential

Unable to support




NEUROINFLAMMATION AND BRAIN GATING MECHANISMS

Cerebrum Note: GAD-65
autoimmunity also
Note: Healthy leads to failure of brain

cerebrum function
is needed to activate
inhibition of

the thalamus

gaiting

Note: Gluten
antibodies cross react
with and degenerate
the cerebellum

All sensory input
from the
environment

Note: Healthy cerebrum
function is needed to

dampen the Thoracic All vestibular and muscle-spindle input
intermediolateral cell spinal cord *
column (IML) oo
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Gating

e Thalamus gets constant input
o Cortex fires to inhibit the thalamus
o If we lose thalamus gating - we can’t handle stimuli
e Cerebellum also inhibits activity
o Can’t dampen when unhealthy
o We see movement, muscle/vestibular input is too much
e Brain dampens autonomic patterns (sympathetic response)
o Not working to dampen - we get increase sympathetic tone and dysautonomia
o HR high, fight or flight response (sweat, BP up, HR up, anxiety, and more)
e Periaquaductal grey area

o Dampens pain perception if healthy
o Descending pain modulation - chronic pain



Descending Pain Modulation
(Inhibition/Facilitation)

Cerebral Cortex (Amygdala, ACC)

!

Brainstem (PAG, Parabrachial Nucleus, RVM)

!

Spinal Cord (Dorsal Horn)




IDENTIFYING SEVERITY OF NEUROINFLAMMATION

Transient Neuroinflammation

* Episodes of Brain Fog and Cognitive Decline
* Typically Triggered by Dietary Protein or Chemicals

Chronic Neuroinflammation

* Chronic Depression, Fatigue, and Impaired Brain Function
* Underlying Inflammatory Disease
* Undiagnosed Ongoing Trigger (Dietary Protein or Chemical)

Primed Neuroglia

* Remitting/Relapsing Episodes of Significance Loss of Brain Function
* "Sickness Behavior Syndrome”

* History of Traumatic Brain Injury, Vascular Insult, or Infection

* Unable to Cure Current Chief Complaints

Neurological Autoimmunity

* Neurological Deficit

* History of other Autoimmune Disease

* Remitting/Relapsing Episodes of Loss of Brain Function
* Unable to Cure Current Chief Complaints
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IDENTIFYING NEUROINFLAMMATION TRIGGERS FROM THE MEDICAL HISTORY

Chemical Triggers Inflammatory
Disease

Infections /
\ / Inflammatory Diet

Dietary Protein Overtraining
Reactivity A € Syndrome

Lack of Sleep =~

- Psychological
Triggers

Neuroinflammation

gt © 2019 Kharratian festitute LP



SUMMARY OF MEDICAL HISTORY OF NEUROINFLAMMATION

Past Medical Mistory Chief Complaints Clinical Analysis
* Depression * Brain Fog * Depression
* Chronic Fatigue Syndrome * Inabllity to Focus * Chronic Fatigue Syndrome
* Post-Traumatic Stress Syndrome * Poor Memory * Post-Traumatic Stress Syndrome
* Chronic Pain Syndrome _) * Inability to Handle Stimulation _’ * Chronic Pain Syndrome
* Fibromyalgia * Increased Need for Sleep * Fibromyalgia
* Stroke * Fatigue * Stroke
* Neurodegenerative Disease * Poor Brain Endurance * Neurodegenerative Disease

¢ Sleep

* Infection

* Dietary Protein
* Chemicals

* Inflammatory

lnmalzurwv

Phyysical Exam
Lab Work

Copyrigit © J019 Kharragian atitute LP @



INITIAL CLINICAL SURVEY

> Late

1

Punctuality for Appointment

——> Early
e |05t

|

P> Needed Assistance to Get to Office

Time to Complete Office Forms

Handwriting

Signs of Fatigue =

Facial Tone
Body Tone
Posture

At the Beginning and
3 End of the Exam —_>

Signs of Fatigue =

Speech

At the Beginning and 3 .
o End of the Exam .

Copyvig™ © 2015 Xhxarrarian Institute LP
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Ptosis

Facial Muscle Drooping
A Need to Lie Down

A Need to Eat

A Need to Close Eyes

Slurred Speech
Long Gaps Between Words
Difficulty Producing Words

Brain Region Localization Form




Late due from getting lost

due 10 poor spatial

onentation l
Hippocampus
Forget tame or forget phone, 1

keys, office forms, etc.

Abnormal
Punctuality

Need 1o take a
beoak driving

PEEEENN——-N Poor brain endurance

Late due 10 inability to
> y B g  Left Infraparietal lobe

> timedine properly

-

ote: If the patient needed to be driven to the office itis a
red flag for brain impairment



Poor motor

handrwriting frontal cortex

Tremor during
movement
“Essential

Tremor®

e Cerebeflum disecase

Tremor Basal ganglia direct
during rest pathway disease

Defects in Handwriting Eess microgmpnia Bl Baodl toale oot

Macrographia Cerebelum

Skowed diagon
]

Eye muscle weakness or

e Associated with head tie EES
D = cerebellar compensation




Activate Ipsilaterad imorters (left superior
obigue and left superior rectus)

Activale contralatersl extorters (righ
J

l , inferior oblique and right inferor rectucs
—L. Activate left utricle and inhibit right utricle

Activate the left vestibulocerebellum

Mead T To The
Left

te Ipsilateral intorters (nght superior
oblique and right superior rectus)

Activate contralateral extoners (left

Head Tit To The inferior obligue and left inferior rectucs

Raght

Activate nght utricie and inhibit left utricie

Activate the right vestbulocerebelium

Write diagonally upward

Write diagonally downward




CLINICAL INTERPRETATION OF BRAIN REGION LOCALIZATION FORM

Symptoms Rated as @ or @ are Clinically Relevant

Localized Region

of the Brain
Impact
Vascular
Autoimmune/Cross-Reactive

*  Gluten =» Cerebellum
* Strep -» Basal Ganglia

N\

Global Regions
of the Brain

|

Metabolic Disease (Diabetes #1)

Infection (Viral, Bacterial, Spirochete)

Systemic Inflammation
Autoimmune (Myelin #1)
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KEY PHYSICAL EXAMINATION FINDINGS FOR NEUROINFLAMMATION

. \

Neurological Exam Mechanisms That Promote Neuroinflammation
¢ & Hypoxia | = | Lung/Heart Auscultation
Localized Spirometry
7 lobal ) )
Region Siobe gian Tissue Perfusion/Hemoglobin (SpHb)
Fatigue Autoimmune Limb Temperature
Vascular Capillary Refill Time
¢ ECG
Hard
N s Blood Vessel Health > Blood Pressure Health
uro Signs Blood-Brain Barrier Ankle Brachial Index
' <
Systemic Inflammation, nIpecton
CRon =2 | Palpation
Temperature
. Inspection
Metabolic Disease > Palpation
Copyrigit € 2019 Kharrasian atituts P



LABORATORY TESTS TO EVALUATE NEUROINFLAMMATION

Routine Blood Test Blood-Brain Barrier Autoimmune Autoimmune
Permeability
Fasting Glucose Mmced cyrex A".ay x|* Comprehensive
2-:‘:; Insulin/Glucose ?rlrvdca:::uds (AGEs) * Cyrex Array 20 888 | Cyrex Array 5 S pana
= Permeability 3 :nviiro:amelntal
P « $1008 oxin Fanels
Ferritin =>  Acute Phase Reactants * Food Intolerance
Homocysteine =  Vascular Inflammation p::::g:iaﬁlw 2 ::;sen
$1008 ~>  BBS Permeability Profiles
) Cyrex Array 2

Fibrinogen ~>» Clotting Intestinal Permeability
White Blood Cell/
Differential Immune Mucosal Panel
T and B Cell Profile . Activation
Complement C4/C3 Cyrex Array 14 Mucosal Reactivity Screen
Complete Blood Count/Differential =3» Hypoxia

Copyeight © 2019 Kharratian Institute LV @



NEUROINFLAMMATION WEB

Infection
Stress *
R"ponse\ 4 NF-8 / M
o) '“

Hypoxia (" > Microglia /w l

ﬁ Autoimmunity {\
Dietary

\JAsuocyte Acﬁvation
Protein Reactions /

T
/> f Insulin Blood-Brain Bamer Permeabiluy
Dysglycemia Glycosylated / X

End Products Intestinal ?ermel"_"y.ﬂ

Microbiome Disruption

De. Daths Kharrzzian copyright 2019




CLINICAL MANAGEMENT OF NEUROINFLAMMATION

* Lifestyle

* Anti-Inflammatory Nutraceuticals

/ Systems Biology Approach

Blood-Brain Barrier 1' l
Permeability Hypoxia Immune
Dysregulation
Infection Oxidative Stress
Hormone Environmental
Imbalances Toxins

opyright © 019 Eharratian stitute LP



CELLULAR MECHANISMS OF HYPOXIA-INDUCED NEUROINFLAMMATION

> 4 Hypoxia Inducible Factor 4 M1 Microglia

Microglia .
g 4 iINOS Expression \
Cerebral
Hypoxia Neuroinflammation
Neuron | =>» ﬁﬁ;zzcuh;;:‘dgria ~>» 4 Superoxide Anions /




CLINICAL EVALUATION FOR CEREBRAL HYPOXIA

Physical In-Office Laboratory
Examination Special Studies Tests

Inspection Pulse Complete Blood
A — Oximeter Count (CBC)
irculation in Limbs
B Pulse Rate= (60-100 bpm) =*Anemia
Nail Beds . L Microcytic
Oxygen Saturation/Sp02=(95-100%) fie *
Palpation Perfusion index= (>1%) Normocytic
L> Megaloblastic

) Total Hemoglobin= (>15)
=* Temperature Proximal

Compared to Distal Spirometry
=+ Capillary Refill Time

ECG

yrigtt © 2019 Darvasian Institute LP




Circulation

e Signs of poor circulation

(@)

o O O O

cold hands/feet/nose
Pallor/cyanotic fingers/toes
Poor nail health

Toenail fungus

Poor capillary refill

e Support circulation (all will help high BP)

Vinpocetine

Ginko

Butcher’s broom

Magnesium

Hawthorne Extract (best for BP)

e Best way to support - exercise!



CLASSIFICATION OF ANEMIA FROM CBC

Iron Deficiency

Anemia of Chronic Disease/Inflammation
Anemia of Blood Loss

Sideroblastic Anemia

Thalassemia

Normocytic Normochromic

Anemia Secondary to Renal Disease
Anemlia of Chronic Inflammation/Disease
Dyserythropoietic Anemia
Aplastic Anemia
Myelophthisis
Myelodysplasia
Anemia of Acute Blood Loss
Hemolytic Anemia
~ Sickie Cell Anemia
-~ GEPD Deficiency
- Pyruvate Kinase Deficlency
- Autoimmune Hemolytic Anemia
- Hereditary Spherocytosis

Megaloblastic

* B12/Folic Acid Deficiency
* Pernicious Anemia (Autoimmune to IF)

- Anemia

Normal = normocytic

Depressed = microcytic >

Elevated = megaloblastic

Normal = normochromic

Depressed = hypochromic

Elevated = megaloblastic

&



INFECTIONS AND NEUROINFLAMMATION

i "

Viral Gastrointestinal Pathogen
White Blood Cells Comprehensive Stool Analysis
T and B Cells
PCR Testing

Mold/Bacterial Spirochete
Complement C3a Levels ImmunoBlot
Urinary Mycotoxins ELISA/Western Blot
Mold Antibodies Multi-Peptide ELISA

Nasal Swab




KEY NUTRACEUTICALS DURING VIRAL INFECTION

* Astragalus
* Echinacea
* Glycyrrhiza
* Maitake
Mushroom

Vitamin A

Vitamin D

Grape Seed Extract
Pine Bark Extract
Maritime Pine
Extract

Green Tea Extract

*These natural compounds support immune health and are not drugs




KEY NUTRACEUTICALS DURING ANTIGEN REACTION

* Worm Wood Extract
* Black Walnut Extract
* Undecylenic Acid

* Caprylic Acid

* Barberry Extract

* Olive Leaf Extract

* Garlic Extract

* Uva Ursi

* Cat’s Claw Extract

* Pau D’Arco Extract

* Goldenseal Extract

* Oregano Extract

* Oregon Grape Extract
* Yerba Mansa Extract

*These nutraceuticals are used to support intestinal health and are not drugs




SIGNALING AGENTS

OF THE BRAIN-GUT AXIS

Impact mood g Impact brain
) N neurochemistry
.
J : } t .

Impact satiety 4 :;f': = 3! A Impact neuronal
Y : receptor sites

Bacterial Gut /
Metabolites Peptides Lipopolysaccharides

Gastrointestinal Tract
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Lab Invest. 2007 Aug;87(8):731-736.
Starring roles for astroglia in barrier pathologies of gut and brain.
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Malabsorption Malnutrition

Food Bacterial

Sensitivities //> Overgrowths
/"_\‘

Dysbiosis LEAKY GUT W Immune
~_ OV «_ Activation

AN

' . Yeast
Impaired Intestinal Overgrowths
Immune Integrity

Intestinal
Lining Degeneration




From Leaky Gut to Immune System Disorder to Leaky Brain and Neuroimmune Disorders

ABNORMAL MUCOSAL IMMUNE SYSTEM
LEAKY GUtYNDROME
ENTRY OF ANTIGENS AND‘I:I"TIDES INTO CIRCULATION
Proz;tion of Antibody against Produg;n of Proinflammatory
antigens and peptides Cytokin.esj
INDUCTION OF LEAKY BRAIN SYNDROME
A 2

ENTRY OF CROSS-REACTIVE ANTIBODIES,
CYTOKINES AND PEPTIDES INTO THE
NERVOUS SYSTEM

¥

RELEASE OF NEURAL CELL ANTIGENS
INTO THE BLOOD

s 2

AUTOIMMUNE DISORDERS NEUROIMMUNE DISORDERS




Neurodegeneration <— Neuroinflammation —» Depression

Hepatic t Insulin
inflammation Activates microglia resistance
Activates t
Kupffer cells LPS ~ Alters
“_ insulin receptor
LPS signaling
LPS
Gut flora change /
leading to permeability
Chronic Uncouples _ o and LPS absorption
fatigue mitochondria
Endotoxinemia \‘
LPS
LPS Activates
' underlying
Suppresses LPS autoimmunity
T4- to T3-conversion l
e Activates adipocytes
Low T3 l

Inflammatory obesity




Science. 2013 Aug 2;341:463-464.
Feed your T-regs more fiber.
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* Digestion. 2016 Feb 9;93(3)176-81.

Physiological Role of Gut Microbiota
for Maintaining Human Health

» Decrease of butyrate producers
butyrate producens * Lasy access of adhesive Sactena 10 epithelisl cell
! » Thin mucous lper due 10 low e dhet
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Short, but Smart:
SCFAs Train T Cells in the Gut to Fight Autoimmunity in the Brain.

Bone marrow Gut Elsewhere ifl body
Thymus (¢.9. Brain)
JDiotary or bactena-derived fatty acids)|
MCFAs and LCFAS
(P38 MAPK)
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Immunity. 2015 Oct 20;43(4):629-31.



KEY NUTRACEUTICALS TO SUPPORT INTESTINAL PERMEABILITY

* Butyrate, Acetate, Propionate (SCFAs)
* L-Glutamine

* Deglycyrrhizinated Licorice

* Marshmallow Extract

* Slippery Elm

* Gamma Oryzanol

* MSM

* Spanish Moss Extract

* Chamomile Extract

* (Calendula Extract

*These nutraceuticals are used to support intestinal health and are not drugs




Help for microbiome, tolerance, Gut/brain

Microbiome mashup

Not matter how much - but diversity!

Sherataki noodles with avocado, OO, AO and more

SCFA (even preventatively) - more powerful than L-glutamine**
1-2 weeks later - add in other polyphenols

SCFA actually help build tight junction proteins (L glutamine does not)



MECHANISMS FOR LEAKY GUT

* Alcohol * Cortwcosteroids * H, Pylon ¢ Cortisol ¢ Thyroid ¢ Brain Trauma * Giycosylated

End Product
* Gluten * Antiblotics * Bacteria ¢ CRH & Progesterone | * Stroke

Overgrowth A * Intestinal
o Casein * Anti-acids ¢ Catacholamines | ¢ Estradiol * Neurodegeneration Inflammation

* Yoast

* Processed | * Xenoblotics Overgrowth & Testosterone * Autoimmune
Foods .

« intestinal
* Excess Virus

Sugar
* Fast Food

* Parasitg
Infection
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BRAIN/LEAKY GUT MECHANISMS

Decreased Brain Activity

l

Decreased Brain Projection into Pontomedullary Reticular Formation

|

Decreased Vagal Activity

v
Decreased Enteric Nervous System Activity

v
Altered Intestinal Autonomics and Intestinal Blood Flow

v
Decreased Expression of Tight Junction Proteins 20 - 1 and Occludin

Yo
T Intestinal Permeability Intestinal Inflammation
Y
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| EVALUATING VAGAL INTEGRITY '

i Physical Examination
j’ of Vagus (Cranial Nerve X)

Abdominal Auscultation Evaluation of Gag Reflex
Palatine Arches During

= I 3

Reduced Limited Contracture, Absent
Abdominal Sounds Leading to Elevation of
Palatine Arches




BRAIN-GUT AXIS DISRUPTION

Poor Brain Health

Poor Memory
Inabiity to Find Words
Difficulty Learning
Brain Fatigue

¥ Activation of Inability to Activate Enteric Nervous Inability to Activate
Enteric Smooth- System/Constriction of Valves Autonomic Control
of Digestive Enzyme

¥ Parasympathetic
Activity in the Gut

‘-l

Muscle Constriction
Release
fi
& tleocecal $ Galibladder '“;gl::‘ed‘ ::2;':" Jou
Impaired Gut Motility Valve Tone Eoakraciions
m 3 Pancreatic il & Bile l
Enzymes
Yeast Inabahty to Unable to Dmupts Gallstone
Intestinal
fermentation eliminate o0 bacteria  intestinal formation lnabiln!y lnnbclny Permeability
and waste in the large transit to digest lnabm\y to to digest

overgrowth  products intestine coordination protein

v . v

t Hepatic  $mall intestinal Disrupts
load bacterial absorptive
overgrowth capacity

digest starches  fats

as



ACTIVATING THE VAGAL NUCLEI

Gargling With Water

Gag Reflexes on Back of Tongue

* Activate Vagal Nuclei

Singing Loudly to Raise Palate l

Coffee Enemas

Increase Postsynaptic Activation
of the Enteric Nervous System

L




