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Susceptibility 2018 and the Peer-Review Literature



It is ALL ABOUT Susceptibility 2018 - Revisited



Fueling the Mitochondria and Nutritional Status

• It is essential that we fuel the mitochondria for thyroid 
responsiveness while also supporting the nutrient needs 
of the HPT axis.

• Critical illnesses lead to one or more nutrient deficits that 
can lead to both mitochondrial and thyroid dysfunction.

• Performing an OAP Panel with Environmental Pollutant 
Panel can offer meaningful insights as to where a patient 
may have arrived at insufficient nutrient status to sustain 
either the thyroid or mitochondria (likely both). 





Essential to Fuel the Billions of Neurons 



Which Test is This?  Does Well Aligned Offer it?   



Journal of Cell Science 2011 124: 833-838.
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Catalytic Mechanism of SIRT1

Oxidative Medicine Cell Longevity 2020; (6782872):1-19.



Nat Rev Neursci 2008; 9(7):568-78.







Front Cell Dev Biol 2021; 9:668491



Foundational Cellular Wellness Factors

• With decreased energy production, cellular function can become impacted leading 
to common signs and symptoms of aging; skin changes, slower healing rates, overall 
resilience, organ function, etc.

• ATP also plays an important role in the synthesis of nucleic acids. 
• ATP is most typically in mitochondria by ox-phos under the catalytic influence of 

ATP synthase. 
• Total quantity of stored ATP in the human body is about 0.1 mole.
• Energy used by human cells requires the hydrolysis of 200 to 300 moles of ATP daily. 
• Each ATP molecule is recycled 2000 to 3000 times during a single day. 

https://pubchem.ncbi.nlm.nih.gov/compound/Adenosine-5-triphosphate



• NAD+ is an essential resource for cellular energy production. 

• NAD+ levels decline between the ages of 40 and 60. 

• Low NAD+ levels contribute to diminished energy needed to maintain health as we age.

Promotes
Cellular Repair

Maintains Healthy
Mitochondria

Energizes
Your Cells

The Role NAD+ within our Patients



How “Charged Up” are your Patient’s Brain Cells?

In a cell, a mitochondrion (red) appears near the endoplasmic reticulum, a protein and fat-making 
organelle (shown in the lower part of the image).Credit: K.R. Porter/SPL  (www.Nature.com)

If APPs = DNA (software);
Then Battery Charge = ATP



NAD + – A Critical Energy Cofactor for Brain and Body

• NAD + Levels Decrease with Aging
• A Glimpse into one of Several Roles
• NAD + Confers in Energy Metabolism

BioChim Biophys Acta. 2016; 1864(12):1787-1800.



Declining NAD+ linked to Aging and Dysfunction

 NAD+ declines with age and 
exposure to metabolic stressors.

 Declines in NAD+ linked to:
 Neuro and muscular 

degeneration
 Poor cardiometabolic health 
 Decreased capacity for 

cellular repair and resiliency.

Based on Massudi, et al., 2012
NAD measurements in human skin

Katsyuba and Auwerx 2017Katsyuba and Auwerx. Modulating NAD(+) metabolism, from bench to bedside. 2017
Massudi et al., Age-associated changes in oxidative stress and NAD+ metabolism in human tissue. 2012



Nat Rev Mol Cell Biol 2021; 22(2):119-141.



Neurotransmission- Fueled









IMPORTANT NOTE: This content is intended for LICENSED 
HEALTHCARE PRACTITIONERS audiences ONLY. 













Individuals with major depressive disorder often have elevated levels of inflammatory biomarkers, 
such as C-reactive protein (CRP), and proinflammatory cytokines, such as IL-1β and IL-6. 

CRP and these cytokines can directly influence mood and emotion. 

Inflammation can indirectly impact mood by influencing tryptophan metabolism. The body can 
convert the amino acid tryptophan into the feel-good neurotransmitter serotonin and the sleep-
inducing-hormone melatonin, or it can convert tryptophan to kynurenine. 

Chronic low-grade inflammation, such as can happen in patients with major depressive disorder 
(MDD), can activate the tryptophan-degrading enzyme, indoleamine 2,3-dioxygenase (IDO), 
leading to decreased tryptophan levels and upregulation of the kynurenine-pathway.

Psychosom Med. 2009;71(2):171-186.   |     Depress Anxiety. 2013;30(4):297-306.
Brain Behav Immun. 2013;31:128-133.   |     Brain Behav Immun. 2015;46:55-59.

Nat Rev Neurosci. 2008;9(1):46-56.

An Inflamed Brain- Sabotage Happiness and Content 



Inflammation & Tryptophan Metabolism

Brain Behav Immun. 2015;46:55-59.   |   J Psychosom Res. 2017;99:1-7.

When tryptophan is metabolized through the kynurenine pathway, the body has less access to     serotonin and 
melatonin, which are both essential for mood and sleep. Furthermore, the kynurenine pathway generates 
potentially neurotoxic metabolites, such as such as 3-hydroxykynurenine and quinolinic acid.

OAP/EPP TEST











The Link Between Sleep & Depression

Insomnia is a risk factor for depression. 

It is thought that insomnia-exacerbated inflammation may be the mechanism of action by which 
chronic sleep loss can lead to depression.

Depression can also lead to sleep loss, creating a vicious circle. 

Inflammation-induced alterations of kynurenine metabolism may explain the association 
between insomnia and depression. In a study of 68 currently depressed, 26 previously depressed, 
and 66 never-depressed subjects, only in the currently depressed group was sleep disturbance 
associated with alterations in kynurenine metabolites.

CRP levels were high only in the subjects with sleep disturbances who were currently depressed.

J Psychosom Res. 2017;99:1-7.   |   Am J Psychiatry. 2008;165(12):1543-1550.
J Affect Disord. 2011;135(1-3):10-19.   |   Brain Behav Immun. 2010;24(1):54-57.

Arch Intern Med. 2006;166(16):1756-1762.   |   Brain Behav Immun. 2015;47:86-92.
Transl Psychiatry. 2016;6(3):e750.





isleephst.com/home-sleep-apnea-test/



Sleep. 2018;41(12):180.   |  Ann Am Thorac Soc. 2019;16(1):62-70.

Obstructive sleep apnea (OSA) is a common sleep disorder that is linked to depression. 

OSA occurs when a patient temporarily stops breathing while sleeping, resulting in low oxygen 
levels. We can live without food for weeks and water for days, but we can only live without air 
for moments. 

OSA does not only occur in obese patients; I have diagnosed mild, moderate, and severe sleep 
apnea in people who are thin, young, and with no or few classical symptoms. 

My philosophy is always “test, don't guess.” The standard treatment for OSA is for patients to 
use a continuous positive airway pressure (CPAP) machine. 

Resolving sleep apnea can result in a corresponding decrease in depression. Adults with OSA and 
coronary artery disease experienced reduced depression scores after 3 months of CPAP 
treatment, compared to participants not using CPAP.

Depression and Weight Gain– Accelerated by the Covid-ERA



J Biol Chem 2020; 295(52):17986-96.



J Biol Chem 2020; 295(52):17986-96.



Nat Rev Mol Cell Biol 2021; 22(2):119-141.

3 NAD Dependent Immune Enzymes





Nat Rev Mol Cell Biol 2021; 22(2):119-141.

Immune Senescence – Morbidity and Mortality Risk







International Immunology 2018; 31(2):59-67.

NAD+ Modulates Immune Cells



International Immunology 2018; 31(2):59-67.

NAD+ is Pivotal to Fuel Critical Immune Pathways



Redox Biology 2019; 26:101255.



How Many Cells? How Low an NAD+ or ATP LEVEL?

How Low a Thyroid Function?

How Great an Adrenal Fatigue?

How Diminished a Gonadal Function?

How Much Sleep Deprivation? How Significant an Infection?

How Diminished a Mitochondrial Function?



NO’s Role in Relieving Depression & Anxiety

Imbalanced levels of the neurotransmitter, nitric oxide (NO), are associated with anxiety and 
depression, due to NO’s role as a regulator of neuroinflammation. 

NO is thought to influence the release of other neurotransmitters. In doing so, it is involved in brain 
cell function, such as plasticity and development, and may also increase blood flow to the brain 
due to its vasodilating actions.

Abnormalities in NO signaling correlate with major depressive disorder, and certain polymorphisms in 
the neuronal nitric oxide synthase gene (NOS1) are linked to MDD.

Psychopharmacol Bull. 2001;35(1):24-41. | Curr Mol Med. 2016;16(2):206-215.

Aging Process:

• Decrease of NAD+

• Decrease of ATP
• Decrease of Nitric Oxide (NO)
• Decrease of Melatonin



What Size Diameter Blood Vessels Do You Want Irrigating Your BODY?



Pharmaceuticals 2021; (14)777:1-33. 

Brain Drain from Chronic Pain



Stress and Cortisol

Stress Response (high cortisol levels)
Serving Size 2 Vegetarian Capsules 

Thiamine 10 mg
Riboflavin 10 mg
Niacinamide 10 mg
Vitamin B6 10 mg
Folic Acid 200 mcg
Vitamin B12 100 mcg
Relora®500 mg
Other ingredients: Cellulose and vegetable stearate.
Relora® is a registered trademark of NPI, LLC.
U.S. Patent No. US 6,582,735.

Adreno Care Plus (overall support and during low levels too)
Serving Size 2 Capsules

Pantothenic Acid (as calcium D-pantothenate) 100 mg
Cordyceps (Cordyceps sinensis) (mycelium)
(standardized to 7% cordycepic acid) 400 mg

Eleuthero Extract (Eleutherococcus senticosus) (root) 
(standardized to 0.8% eleutherosides) 200 mg
Rhodiola Extract (Rhodiola rosea) (root) 
(standardized to 5% rosavins) 50 mg
Other Ingredients:
Vegetarian capsule (hydroxypropyl methylcellulose, water), microcrystalline cellulose, ascorbyl palmitate, and silicon dioxide.

Stress Response



• Nicotinamide Riboside
• Adrenal Support

• Adreno-Care Plus
• Stress Response
• CBD









Mitochondrial Function and Anabolism

The mitochondria give birth to all steroid hormones. 

Steroid hormone biosynthesis begins in the mitochondria because the conversion of 
cholesterol to pregnenolone — the precursor to all steroid hormones — occurs 
through the activity of the cytochrome P450 side-chain cleavage enzyme located on 
the inner mitochondrial membrane.

The electron transport chain of mitochondria is involved in testosterone production 
in the Leydig cells and manipulation of this pathway has been shown to increase 
production of testosterone.

Mol Cell Endocrinol. 2013 Oct 15;379(1-2):74-84.   |   Proc Natl Acad Sci USA. 2011 Jun 21;108(25):10139-43.

PLoS One. 2012; 7(9): e45829.  |   Andrology. 2014 May 12. 





Adrenals and Gonadal Function

A Tired Brain = A Tired Patient?   

Composite Summation of:

Cellular energy production and utilization

Endocrine production and function
• Gonadal
• Adrenal
• Thyroid

Immune/Inflammatory Homeostasis

Repair vs.  Apoptosis

OVERALL RESILIENCE to ALLOSTATIC LOAD









Nat Rev Mol Cell Biol 2021; 22(2):119-141.



HUMAN STUDY

VIRAL 
INFECTION

Cited Monograph Available Upon 
Request

NAD+ Levels are Not Constant Through a Lifetime



NAD+ Full Body Therapeutic Considerations



LARGEST PUBLISHED NIAGEN® CLINICAL, SCIENTIFIC REPORTS

Design: 
• 8-week, randomized, double-blind, placebo-controlled, parallel arm trial
• 140 healthy overweight adults
• NR 100 mg, 300 mg, or 1000 mg QD
• Measured kinetics and dose-dependent effects of chronic Niagen® 

supplementation

Results: 
• On average, 300 mg/day experienced a statistically significant 51% 

increase in whole blood NAD+ within two weeks. 
• Increase was maintained throughout the remainder of the 8-week study 

1000 mg/day led to a 142% increase in NAD+ levels increases also 
sustained through the remainder of the study 

• Validated safety and efficacy, when used consistently over time

Results directly support the NAD-boosting efficacy of 
TRUNIAGEN® PRO at 300 mg QD and demonstrates a dose response 

0

Conze, et al. 2019



• Titanium Immune 
• Vit D3/K2 Melatonin
• NAC
• Quercetin

Nutrients. 2021 Mar; 13(3): 976.

Herpes Virus Study

Journal of Virology (2012) 86(15): 8259–8268.





Remember Way Back When--- There Were Buffets and Family Gatherings?



Frontiers in Microbiology, June 2017, Volume 8; Article 1117.

Neutralization of Viruses by the Complement System
“The complement system is primarily activated by the recognition of 
pathogens (or non-self) by the pattern recognition molecules of this system.”

Viral 
Exposure

&

Seasonal 
Allergies

IgG 
Food 

Sensitivities

Food as Medicine for the Body and Microbiome



© 2019 US BioTek Laboratories, LLC. All Rights Reserved.
Adv Dermatol Allergol 2016; XXXIII (4): 253-256. 

Role of Immunoglobulin G Antibodies in Diagnosis of Food Allergy  



Front. Immunol., 2014(10):1-17. 



Simple Overview of Viral Illness Immunology



Food Induced Inflammation + Viral Induced Inflammatory 
Processes  Unnecessary Burden



Immune Effect of Complement Products

1. Opsonization via C3b Activate Neutrophils + Macrophage  Phagocytosis

2. Cell LysisMembrane Attack Complex (via C5b6789)  Rupture Bacterial Cell Wall

3. Chemotaxis via C5a Attracts Neutrophils + Macrophage to where Antigen is Present

4. Activation of Mast Cells via C3a, C4a, C5a Activate Mast Cells + Basophils Releases Histamine, Serotonin, etc.



© 2019 US BioTek Laboratories, LLC. All Rights Reserved.

Springtime 
Burden

+ 

Food Reactivity

+

Infectious 
Agents







360 Degree Exposure
Surrounded by and from Within



It’s All About Total Burden!

Time to AVOID the Final Straw that Breaks the Camel’s Back



IgG – Delayed Reaction

Tuesday

Wednesday

Thursday

72 hours

72 hours

72 hours

3 Day Stacked Effect

Little Scores
can 

become 
BIG

1

2
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Reactive
Food



What IgG Testing Tells Us

• It is a “Sensitivity Test”, NOT an Allergy Test (which is IgE)

• It is the most prevalent antibody in the bloodstream

• Other immunoglobulins to consider:  IgA and/or IgG4 or IgE



Table 1: IgG Food Reactivity & Clinical Findings

Condition Type of Study Findings

Migraine Double-blind, randomized, 
crossover trial

Exclusion of foods to which the 
patients had raised IgG 
antibodies led to a significantly 
reduced number of headache 
days and migraine attacks. 

Asthma Case report

Elimination of foods that elicited 
an IgG response resulted in a 
reduction in asthma symptoms, 
less dependence on 
medications, and improved 
quality of life. 

Sleep Randomized, controlled trial

Elimination of foods that 
triggered an IgG reaction along 
with health coaching to help with 
meal planning was associated 
with improved sleep in 
overweight/obese subjects. 

Cephalalgia. 2010;30(7):829-37. | Glob Adv Health Med. 2015 Jan;4(1):62-6.
J Altern Complement Med. 2019 Feb;25(2):241-8. 



Table 1: IgG Food Reactivity & Clinical Findings….

© 2019 US BioTek Laboratories, LLC. All Rights Reserved.

Condition Type of Study Findings

Irritable Bowel 
Syndrome

Double-blind, randomized, 
controlled parallel study

Retrospective Patient Chart 
Review

Age-Matched Healthy 
Controls Study

Open label pilot study

Patients with IBS experienced a pronounced reduction in 
severity of symptoms and improved quality of life when 
eating an elimination diet based on an IgG test 
compared to a sham diet.

Patients with ulcerative colitis or Crohn’s disease had 
significantly higher IgG antibody levels compared with 
healthy controls.

IBS patients had significantly higher titers of IgG antibody 
to crab, egg, shrimp, soybean, and wheat than controls. 
FD patients had significantly higher titers of IgG antibody 
to egg and soybean than controls.

IBS patients who had failed standard medical treatments 
experienced improvement in pain, stool frequency, and 
quality of life after they were put on a food elimination 
and rotation diet based upon IgG testing.

Gut. 2004 Oct;53(10):1459-64. |  PLoS One. 2014 Nov 13;9(11):e112154.
Clin Exp Allergy. 2007 Jun;37(6):823-30.  |  J Am Coll Nutr. 2006 Dec;25(6):514-22.



Adv Dermatol Allergol 2016; XXXIII (4): 253-256. 

Role of Immunoglobulin G Antibodies in 
Diagnosis of Food Allergy  



Front. Immunol., 2014(10):1-17. 



Simple Overview of Viral Illness Immunology

Frontiers in Microbiology, June 2017, Volume 8; Article 1117.



Food Induced Inflammation + Viral Induced Inflammatory 
Processes  Unnecessary Burden



A Glimpse of the Scientific Literature

Frontiers in Microbiology, June 2017, Volume 8; Article 1117

. . . The complement system is owning to direct neutralization 
of cell-free viruses, lysis of virus infected cells,  induction of 
antiviral state, and boosting of virus specific immune 
responses due to recognition of effector fragments of 
complement along with viral antigens by immune cells.

“

”



© 2019 US BioTek Laboratories, LLC. All Rights Reserved.



Immune Effect of Complement Products

1. Opsonization via C3b Activate Neutrophils + Macrophage  Phagocytosis

2. Cell LysisMembrane Attack Complex (via C5b6789)  Rupture Bacterial Cell Wall

3. Chemotaxis via C5a Attracts Neutrophils + Macrophage to where Antigen is Present

4. Activation of Mast Cells via C3a, C4a, C5a Activate Mast Cells + Basophils Releases Histamine, Serotonin, etc.



Birch Cross-Reactivity

• In the Western developed world, birch pollen allergy is the form of allergic rhinitis 
most likely to be accompanied by food allergies.

• Up to 80 percent of people who suffer from birch pollen allergies also have food 
allergies.

Acta Clin Belg. 2012 Sep-Oct;67(5):317-21.





Takeaway Points
• Cross-reactivity can be seen in people who are allergic to pollen and have allergy 

symptoms when exposed to certain food groups.

• In adults, up to 60 percent of all food allergic reactions occur because of cross-
reactions between food and pollen.

• Birch pollen cross-reacts with hazelnuts, apples, celery, carrot and soy.

www.texasallergyexperts.com/oralallergy.html
Clin Exp Allergy. 2007;37:261-9.



Not So Peachy

Seventy-five percent of patients who suffer from peach allergy recognize the peach LTP, which is to 
blame for food cross-reactivities—especially those related to fruits and nuts—as well as pollens 
from mugwort and plane trees.

Knowing which foods cross-react with pollen sources is critical for diagnosing patients and 
improving the treatment of their allergies. 

Clin Exp Allergy. 2007;37:261-9.
www.texasallergyexperts.com/oralallergy.html



Cross-Reactivity Patterns

Apple Peach Plum Pear Cherry Apricot Almond

Carrot Celery Parsley Caraway Fennel Coriander Aniseed
Birch

Ro
sa

ce
ae

A
pi

ac
ea

e

Fa
ba

ce
ae

Be
tu

la
ce

ae

Soybean Peanut

Hazelnut

Cantaloupe Honeydew WatermelonZucchini Cucumber

Ragweed C
uc

ur
bi

ta
ce

ae

M
us

ac
ea

e

Banana

Celery Carrot Parsley Caraway Fennel Coriander Aniseed

Mugwort

So
la

na
ce

ae

Bell Pepper Pepper

Mustard Cauliflower Cabbage Broccoli Lil
ia

ce
ae

A
pi

ac
ea

e
Br

as
sic

ac
ea

e

Garlic Onion PeachRo
sa

ce
ae

Pi
pe

ra
ce

ae



Latex Cross-Reactivity
• Allergy to latex is common and well-known. About 50 to 60 percent of people who are allergic to 

latex also have "latex-fruit syndrome," where they develop adverse reactions after consuming 
cross-reacting vegetables and fruits.

• The most common foods to cross-react with latex are bananas, avocados, chestnuts and kiwis. 
Latex also cross-reacts with chickpeas and bell peppers.

Int J Immunopathol Pharmacol. 2012 Apr-Jun;25(2):445-53. | Rev Prat. 2006 Feb 15;56(3):289-95.
Food Chem. 2013 May 1;138(1):13-8.  | Clin Exp Allergy. 2004 Nov;34(11):1739-46.



Total Ingestion of Allergenic Exposures

• Remembering up to 60 percent of all food allergic reactions occur because of cross-reactions 
between food and pollen.

J Dtsch Dermatol Ges. 2008 Jul;6(7):573-83. 



It is All About Total Burden!!!

Time to AVOID the Final Straw that Breaks the Camel’s Back



© 2019 US BioTek Laboratories, LLC. All Rights Reserved.



Complement Burden of:
IgG Foods+ Cross-Reactivity+ Virus

Tuesday

Wednesday

Thursday

72 hours

72 hours

72 hours

3 Day Stacked Effect

Little Scores
can become 

BIG

1

2

3



© 2019 US BioTek Laboratories, LLC. All Rights Reserved. 107

Vitamin D and Immune Competence
Vitamin D and Immune Competence



Seven Steps to Help Fortify and Minimize Viral Risk

1. First and foremost stay calm and get your rest!!!

2. Wash your hands and portable electronic devices!!! 

3. Stay Hydrated.  

Mucous membranes were designed to be moist. 

4. Use Common Sense.  Steer clear of the “Spray-Zone”

5. Break the Face-Touching Habit

USA Today found that the average person touches their face 23 times an hour. 

6. Eat Well to Be Well- Avoid Food Sensitivities and Allergies (also low histamine diet)

7. Supplementing your Diet with Botanicals and Vitamins

Vitamins D, Vitamin C, Zinc, Selenium (NAD+ as Nicotinamide Riboside®)

N-Acetyl Cysteine (clearing mucus and glutathione precursor); Glutathione, Lipoic Acid

Anti-Viral/Anti-Bacterial- Botanicals and Nutraceuticals



What is the Take Away?

Testing NOT GUESSING!!!

Testing and Supplements

• Organic Acid Test
• Adrenal Testing
• Male/Female Panel

• Edison Multi 
• AdrenoCare plus
• Stress Response
• Melatonin
• TruNiagen – NAD
• Titanium Immune
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Field Trip Time!!!
Diving Into the Weeds





Supporting the Endocannabinoid System for 
Enhanced HPA Axis Function, Neurochemistry and 

Other Essential Clinical Outcomes



What Is The Endocannabinoid System?

• The endocannabinoid system is a natural system in the body that regulates mood, sleep, appetite, 
memory and many other aspects of health. 

• Your body makes natural endocannabinoids on its own. But there are also phytocannabinoids that    
act on this same system. 

• Cannabidiol (CBD), found in hemp oil and Cannabis sativa, is one of those phytocannabinoids. 

• Many of CBD’s beneficial effects on the body are due to its ability to regulate the 
endocannabinoid system. 



An Endogenous Gatekeeper 

• The endocannabinoid system is known to play an important role in regulating immunity and 
scientists consider it to be one of the “gatekeepers” of the immune system.

• The endocannabinoid system includes receptors known as cannabinoid receptors 1 and 2 (CB1 
and CB2) as well as the endogenous cannabinoids anandamide (AEA) and 2-arachidonoylglycerol 
(2-AG) and enzymes that influence the production of these endocannabinoids. 

• There’s scientific evidence that cells of the immune system express both CB1 and CB2, although 
CB2 concentrations are higher than CB1.

Front Immunol. 2017 Nov 10;8:1487.
Free Radic Biol Med. 2011 Sep 1;51(5):1054-61.



The Endocannabinoid System: The Key To Feeling More at Peace

When your endocannabinoid system is working properly it actually keeps your HPA axis working 
its best, too. 

The endocannabinoid system can act like a gatekeeper of the HPA axis, preventing it from 
becoming overactive and churning out too much cortisol. 

It can also prevent the HPA axis from becoming underactive.

Integration of endocannabinoid signaling into the neural network regulating stress-induced activation of the hypothalamic-pituitary-adrenal axis. 
Curr Top Behav Neurosci. 2009;1:289-306.

Functional interactions between stress and the endocannabinoid system: from synaptic signaling to behavioral output. 
J Neurosci. 2010;30(45):14980-14986.



Allostatic Load and Impact on Homeostasis





Modulating Our Zen

The fact the endocannabinoid system is a gatekeeper of the HPA axis is probably one of the reasons 
why several studies have shown that CBD oil supports calm and relaxed feelings in subjects 
undergoing a simulated public speaking test. 

CBD also promotes a restful night’s sleep. (RESToration)

This makes sense since an overactive HPA axis and high nighttime cortisol level will interfere with 
getting enough shut eye. 

Effects of short-term cannabidiol treatment on response to social stress in subjects at clinical high risk of developing psychosis. 
Psychopharmacology (Berl). 2020;237(4):1121-1130.

Effects of acute cannabidiol administration on anxiety and tremors induced by a Simulated Public Speaking Test in patients with Parkinson's disease. 
J Psychopharmacol. 2020;34(2):189-196.

Cannabidiol reduces the anxiety induced by simulated public speaking in treatment-naïve social phobia patients.
Neuropsychopharmacology. 2011;36(6):1219-1226.

Hypnotic and antiepileptic effects of cannabidiol. J Clin Pharmacol. 1981;21(S1):417s-427s.



Neuroscience 2012(204):31-37.



Neuroscience 2012(204):31-37.



Fast-Feedback Inhibition of HPA Axis via eCB

J Neurosci. 2010 Nov 10; 30(45): 14980–14986.



An Intricate Ballet of the HPA Axis and Endocannabinoids

J Neurosci. 2010 Nov 10; 30(45): 14980–14986.



Calming Effect During Everyday Mild Stress and Frustration

• Ongoing psychological stress is linked to a decline in immunity.

• CBD is involved in a healthy stress response.* 

• Unlike endogenous cannabinoids, which work on the CB1 receptor, CBD supplementation leads to 
direct activation of the 5-HT1A serotonin receptor.*

• CBD stress-relieving properties are also related to its ability to modulate cerebral blood flow in 
brain regions involved in anxiety including the amygdala, hippocampus, hypothalamus and 
cingulate cortex.*

Psychol Bull. 2004 Jul;130(4):601-30. |   J Psychopharmacol. 2011 Jan;25(1):121-30.
Perm J. 2016 Fall;20(4):16-005. |    Curr Neuropharmacol. 2017;15(2):291-9.



Controlling the Chatter 

• When people become stressed or fearful, they often develop bad memories of the events that 
caused their painful experiences. If this has happened to you, you might even try to avoid 
situations that you fear might be as emotionally painful as those you experienced in the past, 
what’s known as fear conditioning. 

• If you’re stressed all the time, you might also start to feel depressed. A balanced 
endocannabinoid system and the way it interacts with the HPA axis plays a role in offsetting these 
two effects of stress.

• CBD oil—through its interaction with the endocannabinoid system—is known to reduce fear 
conditioning and boost mood.

Endocannabinoids and stress. Stress. 2011;14(4):384-397.

Cannabidiol enhances consolidation of explicit fear extinction in humans. Psychopharmacology (Berl). 2013;226(4):781-792.

Cannabidiol: A Potential New Alternative for the Treatment of Anxiety, Depression, and Psychotic Disorders. Biomolecules. 2020;10(11).



A Changing Brain Chemistry--Be Happy No Worries

• The fact that CBD interacts with dopamine receptors is evidence that the endocannabinoid 
system is involved in regulating mood during stress.

• CBD’s ability to promote a more relaxed and happy mood during stress is likely due at least in part 
to its effects on dopamine receptors

Cannabidiol is a partial agonist at dopamine D2High receptors, predicting its antipsychotic clinical dose. 
Transl Psychiatry. 2016;6(10):e920.

Cannabinoids and the endocannabinoid system in reward processing and addiction: from mechanisms to interventions. 
Dialogues Clin Neurosci. 2020;22(3):241-250.



The Stress of Pain

• Being in pain and feeling stressed often go hand in hand.  If you’re in pain, that in and of itself will 
cause you to become stressed. 

• And ongoing stress leads to inflammation, which makes you more vulnerable to pain. CBD can impact 
our body’s natural inflammatory response. 

• This is circling back to cortisol since cortisol is an anti-inflammatory hormone. CBD’s effects on the 
HPA axis and its ability to help the body produce healthy amounts of cortisol may be the reason why 
there’s a good amount of evidence it may support a healthy pain response. 

• Remember that stress is about the total burden, often referred to as the allostatic load.

• Psychological stress can lead to physical problems, and it’s good to recognize this as you seek out ways 
to calm your stress and feel more at peace. 

• HPA axis and its ability to help the body produce healthy amounts of cortisol may be the reason why 
there’s a good amount of evidence it may support a healthy pain response.

Use of cannabidiol (CBD) for the treatment of chronic pain. Best Pract Res Clin Anaesthesiol. 2020;34(3):463-477.

Clinicians' Guide to Cannabidiol and Hemp Oils. Mayo Clin Proc. 2019;94(9):1840-1851.

Cannabidiol for Pain Treatment: Focus on Pharmacology and Mechanism of Action. Int J Mol Sci. 2020;21(22).



CBD 101 – Beyond CB1 and CB2 Receptors

• Cannabidiol (CBD), a non-psychoactive component of Cannabis sativa, is a phytocannabinoid that 
acts on the endocannabinoid system and may have the ability to maintain a balanced and healthy 
immune system.*

• Transient receptor potential vanilloid 2 (TRPV2), a protein that facilitates the communication of 
cells with their extracellular environment, plays an important role in healthy immune system 
function.

• CBD activates TRPV2 and also influences other transient receptor potential (TRP) channels 
involved in supporting immunity.*

Elife. 2019 Sep 30;8. pii: e48792. 





Maintaining a Healthy Gut Microbiota

• A large proportion of the immune system is located in the GI tract, where there are large numbers     
of organized lymphoid tissue and scattered innate and adaptive effector cells.

• The gut microbiota, the collection of organisms—good and bad—found in the intestines play an 
important role in helping the body have a balanced immune response.

• Excessive inflammation in the gut can lead to intestinal permeability, gut microbiota dysbiosis, 
and an impaired intestinal immune response.

• One way the body counteracts this is through the endocannabinoid system.

• Like endogenous cannabinoids, CBD also has been found to support a healthy intestinal  
inflammatory response in human trials.* The key message here is that keeping the gut healthy 
supports overall immunity.* 

Nat Rev Immunol 14, 667-685 (2014). |   Gut Microbes. 2012 Jan 1; 3(1): 4-14.
Br J Pharmacol. 2004 Apr;141(8):1335-45. |   Nat Rev Endocrinol. 2016 Mar;12(3):133-43.

Inflamm Bowel Dis. 2018 Mar 19;24(4):714-24.



De-Stress to Avoid Dis-Stress (Distress) 

• In human trials, CBD was found to reduce mild stress in people giving a speech.* 

• Researchers observed the effects of different doses of CBD and placebo in 57 healthy male 
participants performing a simulated public speaking test.* 

• In this double-blind study, subjects were given oral CBD at doses of 150 mg, 300 mg, or 600 mg or 
a placebo prior to the public speaking test.  

• Compared with the placebo, 300 mg of CBD led to the subjects being more calm and relaxed 
during the speech. 

Braz J Psychiatry. 2019 Jan-Feb;41(1):9-14. 

(supra-physiological and absorption question?!)



Susceptibility and Immune Modulation

• Recently, the endocannabinoid system has attracted attention due to a number of studies that 
confirm its role in modulating immune health in a variety of interesting ways. 

• Cannabinoids that act on this system play a role in the function of T and B lymphocytes as well as 
natural killer cells and macrophages. 

• Cannabinoids also support the health of people living in a world where viruses and bacteria are 
prevalent. In vivo and cell culture studies show that cannabinoids modulate the production and 
function of immune cytokines as well as support the activity of other immune-related cells such 
as macrophages and T helper cells (Th1 and Th2).

J Neuroimmunol. 1998 Mar 15;83(1-2):102-15.



It is ALL ABOUT Susceptibility 2018 - Revisited



So Much More than CB1 and CB2 Receptors

• Endocannabinoids can bind to and activate other receptors besides cannabinoid receptors. 

• These other receptors include the transient receptor potential vanilloid 1 (TRPV1) channel, 
peroxisome proliferator-activated receptor (PPAR) α and γ, and the orphan G protein-coupled 
receptor GPR55. 

• All of these receptors are widely expressed in immune cells. In addition, the ability of 
endocannabinoids to regulate immunity in several types of immune cells is due to their actions on 
PPARα and PPARγ.

• The GPR55 receptor also is specifically expressed on immune cells known as monocytes and 
natural killer (NK) cells.

Cannabis Cannabinoid Res. 2016;1(1):59-66.



The Endocannabinoid System, Stress, and Immunity

• The endocannabinoid system consists of endocannabinoids that act on the same receptors as 
hemp-based CBD. 

• One interesting study investigated the effects of long-term space flight on stress and immunity in 
cosmonauts. The study found that space flight did not elevate cortisol levels. 

• Blood levels of the endocannabinoid system spiked during space flight, suggesting a biological 
stress response.  At the same time, space flight altered the immune system. 

• There was a significant increase in white blood cell counts in the cosmonauts. Immune cells such 
as neutrophils, monocytes, and B cells increased by 50% while natural killer cell levels fell by 
nearly 60% shortly after landing. Lymphocyte percentages did not change before and after flight, 
but were high in-flight.

Front Physiol. 2019 Feb 19;10:85.



Researchers are Curious of CBD Applications*

*These statements have not been evaluated by the Food and Drug Administration. 
This product is not intended to diagnose, treat, cure or prevent any disease.



Remember it is More than Adrenal Fatigue

*These statements have not been evaluated by the Food and Drug Administration. 
This product is not intended to diagnose, treat, cure or prevent any disease.



Supporting Immune System with Cannabidiol

• Studies show that CBD may play a role in supporting various aspects of immunity.  

• In vitro studies have shown it has actions of interest to people who want to maintain immune 
health in the liver. 

• Animal studies also suggest CBD oil may support an overall healthy immune response.

Pharmacognosy Res. 2017 Jan-Mar;9(1):116-8. 
Eur J Pharmacol. 2012 Dec 15;697(1-3):158-64. 

J Nat Prod. 2008 Aug;71(8):1427-30.



Inflammation and Immune System

Eur J Pharmacol. 2019;843:251-259.
Mediators Inflamm. 2015; 2015:538670.

In a mouse model of asthma, CBD reduced inflammation and lung fibrosis.  In a similar animal 
study, scientists triggered the development of asthma in rats.  

They later injected CBD into the animals’ abdominal areas.  CBD reduced the levels of the 
inflammatory cytokines IL-4, IL-5, IL-13, IL-6 and TNF-α.  It did not reduce levels of the 
anti-inflammatory cytokine IL-10.



Not All HEMP and CBD Products are Created Equal



My Clinical Approach — “Testing Not Guessing”



Questions?  Contact us at info@usbiotek.com

Q&A
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