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Clinical Pearls for Assessing Stress
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Anup Kanodia, MD, MPH, IFMCP

● Trained under Mark Hyman for 2 years while at 
Harvard

● Practicing functional medicine for 15 years

● At KanodiaMD we see about 13,000 visits per 
year

● 95% of our patients see improvement in 3 months

● Google Rating of 4.9 stars

● We have run 752 of the HPA profiles with 
supplement recommendations

2Copyright Sanesco International, Inc. 2022Copyright Sanesco International, Inc. 2022
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Clinical Complaints Impacting Quality of Life

Patients Report Statistically Significant Improvements after NeuroWellness 
Program Approach

Baseline After

*Self-reported QoL scores on a 

4-point Likert Scale, p<0.05
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•Utilizes the gold standard technology for 

neurotransmitter analysis: UHPLC Triple 

Quadrupole Mass Spectrometry

•Highest level of sensitivity and specificity for 

neurotransmitters for the most accurate and 

reproducible results

•Every run is accompanied by a control

•Participates in voluntary, third-party, quality 

assurance testing

4

Proven Testing Methodologies
NeuroLab

Copyright Sanesco International, Inc. 2022Copyright Sanesco International, Inc. 2022
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1. Recognize stress masquerading as other complaints

2. Utilize neurotransmitters as well as adrenal hormones to 
assess stress

3. Employ test results to create highly effective, personalized 
care plans

4. Implement a proven, step-by-step process to restore 
neuroadrenal balance and relieve stress

5. How to use neurotransmitter and adrenal test results to 
gain patient trust and compliance

6. Question & Answer session

5

Agenda
Webinar

Copyright Sanesco International, Inc. 2022
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How Many People are Experiencing…
Survey Says…

● Irritability/anger

● Fatigue

● Lack of motivation/interest

● Anxiousness/nervousness

● Headaches

● Sadness/low mood

● GI complaints

● Muscle tension 

● Appetite changes
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How Many People are Looking for 
New Ways to Help Yourself or Your 
Patients?
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People may also experience:

● Sexual problems

● Weight changes

● Diarrhea or constipation

● Forgetfulness and lack of attention

8

The Common Link is Stress
Survey Says…

https://www.therecoveryvillage.com/mental-health/stress/stress-statistics/
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Stress is on the Rise
Quality-of-Life Concerns

According to The American Institute of Stress

The Global Organization for Stress 

reports that:

● 75% of Americans experienced 

moderate to high stress levels in the 

past month

● #1 health concern for high school 

students

● 80% of people feel stress at work
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A. 25%

B. 40%

C. 50%

D. 80%

10

What Percent of People See a 
Doctor for Symptoms Impacted by 
Stress?

Quality-of-Life Concerns

75-90%
of all doctor's office visits are for 

stress-related ailments and 
complaints

Copyright Sanesco International, Inc. 2022Copyright Sanesco International, Inc. 2022
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● Immune challenges

● Biomarkers: 

TNF-α

IL-6

IL-1β

Cortisol

Norepinephrine

Epinephrine

11

What Activates the Stress Response?
Why Test Neurotransmitters and Cortisol

Perceived Stress InflammationPoor Sleep
Glycemic 
Dysregulation

● Mental/emotional 

stressors

● Biomarkers:

Serotonin

GABA

Norepinephrine 

Glutamate

● Not getting enough sleep

● Biomarkers:

Melatonin

Cortisol

Serotonin

GABA

Norepinephrine 

Glutamate

● Diet and nutrition

● Biomarkers:

Insulin 

Cortisol

Norepinephrine

Epinephrine
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Psychosocial Stress and 
Well-Being

Activating the Stress Response

● Psychological stress impacts:

○ Mood4

○ Glucose regulation4

○ Cardiovascular health4

○ Immune health4,5

○ Respiratory health4

○ Cellular health5

Psychosocial Stress

Seek Medical 
Help

Neuroendocrine 
Health

Drugs
Tobacco

Food

Delay 
Intervention

DNA Health
Metabolic 
Conditions

Immune & Cellular Health

Compliance
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Stress & GI Health
Activating the Stress Response

● Stress impacts
○ Microbial balance and health

○ GI function

○ GI inflammation

○ Tissue health

● GI health impacts HPA drive

Copyright Sanesco International, Inc. 2021
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● Physical activity and stress mutually influence each other

○ During stress, people engage in less exhausting activities 

and avoid exercise

■ Smoking, overeating, drinking

○ Stress predicts a decrease in physical activity 

● Stress has a negative impact on eating behaviors 

○ Alters eating behavior regarding overall calorie consumption

○ Change of the macronutrient composition during stressful 

times 

■ Increase consumption of high‐fat, high‐sugar foods 

■ Decrease in fruits and vegetables

○ More snacking

14

Making Changes when Stressed/Sad
Health in Balance

Copyright Sanesco International, Inc. 2022Copyright Sanesco International, Inc. 2022Copyright Sanesco International, Inc. 2022Copyright Sanesco International, Inc. 2022
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1. High cortisol

2. Low GABA, serotonin

3. Neuroadrenal burnout

15

3 Types of Stress
Health in Balance

Biomarker Patient 1 Patient 2 Patient 3

Serotonin

GABA

Dopamine

Norepinephrine

Epinephrine

Glutamate

PEA

Cortisol 1

Cortisol 2

Cortisol 3

Cortisol 4

Intervention Calm adrenals Support GABA
Support inhibitory
Support adrenal
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Empowering the Stressed Patient
Quality-of-Life Concerns

Stress is 
most harmful 
when it feels:

• Against your will

• Utterly devoid of meaning

• Out of your control

• They don’t believe they’re 
stressed

This is why 
we test…

• To show them stress is 
in our control

• Low GABA, serotonin, 
DHEA, etc.

• High cortisol, 
norepinephrine, etc.

Correct the 
imbalances...

• There is 
something 
they can do!

https://news.stanford.edu/2015/05/07/stress-embrace-mcgonigal-050715/
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Type 1 - Stress and Cortisol
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HPA Profile

Adrenal Hormones Neurotransmitters

4-pt cortisol Serotonin

2-pt DHEA-S GABA

Dopamine

Norepinephrine

Epinephrine

Glutamate

PEA

Get Started

Copyright Sanesco International, Inc. 2022Copyright Sanesco International, Inc. 2022
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Promoting Calm and Resilience

● Inhibitory neurotransmitters 

○ Serotonin

○ GABA

● Stimulating neurotransmitters 

○ Norepinephrine

○ Glutamate

19

Part 2

Inhibitory and excitatory 
neurotransmitter balance

Part 1

Hypothalamic-pituitary-
adrenal (HPA) axis

● Adrenal hormones 

o Cortisol

o DHEA

● Adrenal neurotransmitters 

o Norepinephrine

o Epinephrine
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HPA Profile

Get Started
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The Stress Response
Why Test Neurotransmitters and Cortisol

1. Stress stimulates the hypothalamus to 

release CRF and activate the 

sympathetic nervous system

2. CRH stimulates release of ACTH from 

the pituitary and SNS stimulates the 

adrenal medulla

3. ACTH activates the adrenals to release 

cortisol and DHEA from the cortex and 

the adrenal medulla releases 

Epinephrine and norepinephrine

1

3

2

Pituitary

Adrenal Cortex

Corticotropin 
Releasing Factor

Adrenocorticotropic 
Hormone

Cortisol

Hypothalamus

Activates Sympathetic 
Nervous System

Adrenal Medulla

Neural activity combines with 
hormones in bloodstream

NE Epi

1

2

3
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● Weight gain, around the midsection and upper back

● Weight gain and rounding of the face

● Acne

● Thinning skin

● Easy bruising

● Flushed face

● Slowed healing

● Muscle weakness, difficulty recovering from exercise

● Severe fatigue

● Irritability

● Difficulty concentrating

● High blood pressure

● Headache

● Intestinal complaints

● Low mood

● Anxiousness

● Low libido, erectile dysfunction, irregular menses

● Poor sleep

● Head, neck, jaw, or back discomfort

22

Symptoms of High Cortisol
Health in Balance

https://www.healthline.com/health/high-cortisol-symptoms#symptoms
https://www.premierhealth.com/your-health/articles/women-wisdom-wellness-/beware-high-levels-of-
cortisol-the-stress-hormone

https://www.healthline.com/health/high-cortisol-symptoms#symptoms
https://www.premierhealth.com/your-health/articles/women-wisdom-wellness-/beware-high-levels-of-cortisol-the-stress-hormone
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● Recurrent stress causes changes in the structure of neurons

● Long-term stress can lead to the death of neurons located in the hippocampus
○ PET and fMRI studies indicate a reduction in the volume of the hippocampus, prefrontal cortex 

and amygdala in low mood or trauma

● Serotonin (5-HT) deficiency due to the decreased availability of tryptophan

● Reduced density and reactivity of serotonin receptors 

23

Consequences of Elevated Cortisol
Health in Balance

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8584322/
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● Cortisol is lipophilic, allowing it to penetrate the central 

nervous system

○ Glucocorticosteroid receptors (GR), located in the 

hippocampus and prefrontal cortex

○ Mineralocorticosteroid receptors (MR) located evenly 

throughout the central nervous system

24

Burning the Candle at Both Ends
Health in Balance

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8584322/
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● Cushing’s Syndrome

○ 40 to 70 out of every million people have “endogenous” 

Cushing’s syndrome, meaning not due to a medication

■ Often goes undiagnosed or misdiagnosed 

■ Cushing’s effects are often associated with obesity instead—

weight gain, high blood pressure, and diabetes

● Addison’s Disease

○ 1 in 100,000 people in the U.S. have this primary adrenal 

insufficiency, in which the body does not make enough cortisol

25

People Don’t Know They are Running on Adrenaline
Health in Balance
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Types 2 & 3 - Stress and 
Neurotransmitter Imbalances
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Beyond Cortisol
A Look at the Science

Serotonin is needed 
for proper cortisol 

activity3

GABA helps 
decrease a stress 

response4

Epinephrine
enhances the body’s 

initial immune 
response1

Norepinephrine
may help slow 

replication of some 
microbes2

1. Zhou J, et al. BioMed research international. 2014.
2. Moriuchi M, et al. Virology. 2006;345(1):167-173.
3. Heisler LK, et al. Journal of Neuroscience. 2007;27(26):6956-6964.
4. Mody I, & Maguire J. Frontiers in Cellular Neuroscience. 2012;6: 4.
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HPA Profile

Neurotransmitters Adrenal Hormones

Serotonin 4-pt cortisol

GABA 2-pt DHEA-S

Dopamine

Norepinephrine

Epinephrine

Glutamate

PEA

Get Started

Copyright Sanesco International, Inc. 2022Copyright Sanesco International, Inc. 2022
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HPA Profile

Get Started
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● Decreases in serotonin are known to play a 

role in mood, anxiousness, and anger

● Often inhibits excitatory neurotransmitters 

such as dopamine and norepinephrine

Serotonin’s Role
Calming

Copyright Sanesco International, Inc. 2021
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GABA’s Role
● Biochemically

○ GABA is the primary inhibitory 

neurotransmitter in the nervous system

○ Often controls glutamate and 

norepinephrine activity

○ May help with lowering cortisol

● Clinically

○ Low levels of GABA associated with 

anxiousness and hyperactivity

○ GABAA receptor agonists are commonly 

used to promote calm and sleep1

Calming

Copyright Sanesco International, Inc. 2021 1. Griffin, C. E., 3rd, Kaye, A. M., Bueno, F. R., & Kaye, A. D. The Ochsner journal. 2013;13(2), 214–223.



#94D244

Copyright Sanesco International, Inc. 2021

● Biochemically

○ Glutamate is highly stimulating and can 

be excitotoxic

● Clinically

○ High levels play a role in anxiousness1

○ Worry is commonly connected with 

stress and sleep issues

Glutamate’s Impact
Stimulating

Copyright Sanesco International, Inc. 2021

1. Tzschentke, T. Amino Acids (2002) 23: 147.
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● Biochemically

○ Secreted by the locus coeruleus nuclei in 

the brain

○ Also, an adrenal hormone

● Clinically

○ High levels are associated with stress, 

anxiousness and anger

Norepinephrine’s Impact
Stimulating

Copyright Sanesco International, Inc. 2021
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Epinephrine’s Impact
Stimulating

● Biochemically

○ Produced by the adrenal medulla

● Clinically

○ High levels: stress, anxiousness and 

blood sugar dysregulation
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Dopamine
Stimulating

● Biochemically

○ Critical pathways:

■ Mesolimbic, pleasure-reward pathway

■ Mesocortical, cognitive pathway

■ Tuberoinfundibular pathway 
regulating prolactin release

● Clinically

○ High levels: developmental problems, poor 
impulse control, delusions, out of touch 
with reality

○ Low levels: Lack of motivation/focus, 
cravings, low libido, lack of joy

Phenylalanine

Tyrosine

L-DOPA

Epinephrine

Norepinephrine

Dopamine

PEA

AADC
Vit B6

TH
BH4
Fe

PH
BH4
Fe

AADC
Vit B6

DBH
Cu

Vit C

PNMT
SAMe
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PEA
Stimulating

● Biochemically

○ Associated with increased HPA 

reactivity

● Clinically

○ High levels: anxiousness and 

overstimulation

○ Low levels: delusions, fear, lack of 

attention/focus, sadness

Phenylalanine

Tyrosine

L-DOPA

Epinephrine

Norepinephrine

Dopamine

PEA

AADC
Vit B6

TH
BH4
Fe

PH
BH4
Fe

AADC
Vit B6

DBH
Cu

Vit C

PNMT
SAMe
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Sanesco Study
Improving Anxiousness

37
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The NeuroWellness 
Program supports 

patients complaining 
of anxiousness and 
addresses comorbid 

complaints

Improving Anxiousness

Copyright Sanesco International, Inc. 2021
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Statistically Significant 
Neuroendocrine 
Improvements (p<0.05)
● Increased serotonin levels in anxious 

patients by 300%

● Increased norepi/epi ratio by 20% Low 

levels of this ratio are associated with 

risky behaviors

● Lowered glutamate by more than 40%

39

Evidence-based Approach 
for Anxiousness
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Restoration of Healthy 
Diurnal Cortisol Pattern
● Anxious patients often have 

difficulty sleeping

● Elevated evening cortisol can disrupt 

sleep

● The NeuroWellness Program 

significantly reduced before bed 

cortisol (p<0.05) 

Evidence-based Approach 
for Anxiousness
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Treating NeuroAdrenal Stress
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● History

○ Abdominal bloating

○ Fatigue

○ Brain fog

○ Shoulder/hip pain

○ Severe gluten reactions

○ PMS

○ Depression

○ Candida overgrowth

○ Nutritional deficiencies

42

F, Age 44 Baseline
Case Study
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● History

○ Stressful lifestyle

43

F, Age 44 Baseline
Case Study
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F, Age 44 Baseline
Case Study
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Go over tests results, 
starting to feel better

Why do they have 
symptoms

Summarize their story

Ask if they feel what 
you said is 

right/correct about 
your story?

Ask if it is a bad time 
to talk about next 

steps?

Health coach

Then recommend 
tests 

Mindset (30 s to 1 
min) what outcome 
they want to achieve

Hydration

45

Steps for Restoring Resilience
Overview

Supplements based 
on history

Sleep 
Supplements/lifestyle, 
more hours of sleep

Then add in lifestyle 
changes
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● History

○ Stressful lifestyle

● Rx
○ Procite-D

○ Prolent

○ GABA

○ Glutamine

○ Magnesium

○ Probiotics

○ Pregnenolone

○ Iron chelate

○ D3

○ Vital nutrients PMS Support

○ RelaxMax

○ GI Complete

46

F, Age 44 Retest
Case Study
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F, Age 45 Retest
Case Study
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F, Age 45 Retest
Case Study
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F, Age 21 Baseline
Case Study

● History

○ Stomach bloating

○ Gas

○ Fatigue
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● Lifestyle

○ Regular exercise

50

F, Age 21 Baseline
Case Study

● Meds/Supplements

○ Zyrtec

○ Multivitamin + iron
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F, Age 21 Baseline
Case Study
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F, Age 21 Baseline
Case Study
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F, Age 21 Retest
Case Study
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● 1 yr later

● Rx
○ Zyrtec

○ GABA

○ Theanine

○ 5-HTP

○ Mg

○ Probiotics

○ Pregnenolone

○ E-lyte

○ DFH multivitamin

54

F, Age 21 Retest
Case Study
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F, Age 21 Retest
Case Study
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F, Age 21 Retest
Case Study
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NeuroWellness Program Process

57Copyright Sanesco International, Inc. 2022Copyright Sanesco International, Inc. 2022
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CARE Package Add-On
Analysis and Intervention

Copyright Sanesco International, Inc. 2022Copyright Sanesco International, Inc. 2022
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NeuroWellness Program™ Approach
Path to Optimal Wellness

Neuroendocrine 
Testing

Personalized Analysis
Targeted Nutritional 

Therapy™

● Lays out the most 
direct path to optimal 
health

● The CARE package provides 
information connecting 
patient results to clinical 
concerns

● Formulas provide only 
what is needed to 
address patient-
specific imbalances

Copyright Sanesco International, Inc. 2022Copyright Sanesco International, Inc. 2022
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Copyright Sanesco International, Inc. 2022Copyright Sanesco International, Inc. 2022

•Correlates patient complaints listed on their Quality-of-Life 
Questionnaire with the test results

•Provides in-depth education regarding imbalances and 
patient symptoms

•Can be shared with patient

Unpacking the CARE Package

Personalized Correlation Analysis & 
Education



#94D244

Copyright Sanesco International, Inc. 2022

61

Copyright Sanesco International, Inc. 2022Copyright Sanesco International, Inc. 2022

Unpacking the CARE Package

Quality-of-Life Score & Insights

•Based on self-reported patient Quality-of-Life Questionnaire

•Shows patient progress based on their own sense of 
wellness

•Helps to improve compliance

•Shares insights into the patient’s quality of life as well as 
additional impacting factors for your consideration
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Unpacking the CARE Package

Targeted Nutritional Therapy™
•Nutritional formulas recommended based on patient test 
results and clinical concerns

•Additional nutritional considerations provided
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Targeted Nutritional Therapy™
Neuroendocrine Support Formulas*

Copyright Sanesco International, Inc. 2022Copyright Sanesco International, Inc. 2022

*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. 



#94D244

Copyright Sanesco International, Inc. 2022

●All TNT formulas are manufactured at a cGMP facility

●All TNT formulas are:

oFree of gluten

oNon-GMO

oFree of hydrogenated or partially hydrogenated fats/oils

oFree of allergens such as:

•Peanuts, tree nuts, soy, wheat, yeast, shellfish, fish, eggs, 
artificial preservatives or sugars

●Formulated using high-quality branded ingredients

64

Targeted Nutritional Therapy™ (TNT)
Quality

Copyright Sanesco International, Inc. 2022Copyright Sanesco International, Inc. 2022
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●At the base of most TNT™ formulas

●NSB™ -proprietary blend of digestive enzymes, including:

oProtease

oLipase

oAmylase

●Bioperine® -Enhances the GI uptake of nutrients by:

oIncreasing blood supply to the GI tract*

oEmulsifying contents of the gut*

oActively transporting nutrients across gut wall into bloodstream*

65

NeuroSupport Blend™ (NSB)
Quality

Bioperine® is a registered 
trademark of Sabinsa.

Copyright Sanesco International, Inc. 2022Copyright Sanesco International, Inc. 2022

*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. 
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Neurotransmitter Balancing
“Filling the Tank”

•Only amino acid precursors replete neurotransmitter reserves

•SSRIs/SNRIs do not “fill the tank” but rather improve neurotransmitter 
function by slowing neurotransmitter reuptake

•Appropriately balancing hormones will make neurotransmitters work 
more efficaciously

Overview

Copyright Sanesco International, Inc. 2022Copyright Sanesco International, Inc. 2022
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Inhibitory Formulas
TNT

ProlentTM

● Inhibitory formula*

o Support for three inhibitory 
neurotransmitters 
(serotonin, GABA, glycine)*

o Vitamins supporting 
neurotransmitter synthesis*

o NeuroSupport blend

TranquilentTM

● Chewable inhibitory 
support*

oSerotonin
oGABA
oReceptor health

LentraTM

● GABA receptor formula*

o Supports GABA in 
multiple ways*

o NeuroSupport blend

Copyright Sanesco International, Inc. 2022
*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. 
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Excitatory Formulas
TNT

ContegraTM

● HPA-T Balancing Formula*

● Inhibitory/excitatory balance 
support*

● Thyroid support*

● Adrenal support*

● Methylation support*

● NeuroSupport blend

Procite-DTM

● Catecholamine Formula*

o Catecholamine precursors
o Vitamins and minerals 

supporting catecholamine 
synthesis*

o Neuroprotectant*
o NeuroSupport blend

Copyright Sanesco International, Inc. 2022
*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. 
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Specialty Formulas
TNT

AdaptacinTM

● Adrenal support formula*

oDirect cortisol support*
oAdrenal adaptogens*
oVitamins and minerals support 

adrenal health*
oNeuroSupport blend

SomniTRTM

● Delayed-release sleep formula*

o Direct melatonin support*
o Support for melatonin 

synthesis*
o GABA support*

MethylMaxTM

● Comprehensive methylation 
support formula*

oKey components of the 
methylation cycle

oMethyl donors*

Copyright Sanesco International, Inc. 2022Copyright Sanesco International, Inc. 2022

*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. 
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●All supplements containing amino acids are 
best taken on an empty stomach

●“Start low and go slow” philosophy

●Response time varies by patient

70

Good to Know
TNT Tips

Copyright Sanesco International, Inc. 2022Copyright Sanesco International, Inc. 2022
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Get Started
Implement in Your Practice

Copyright Sanesco International, Inc. 2022Copyright Sanesco International, Inc. 2022
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•An imbalance in any one aspect of neurotransmitter or hormone system leads to a 
compensatory imbalance of both systems

•Imbalance perpetuates imbalance

•Re-establishment of optimal balance IS possible

•Assessment is accomplished through serum and saliva hormone levels and urinary 
levels of Neurotransmitters, along with clinical improvements

Neuroendocrine Balance
Get Started
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*Self-reported QoL scores on a 

4-point Likert Scale, p<0.05

Choose Your Patients
Get Started
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Recommended Profiles

HPA-G Complete HPA

7 neurotransmitters 7 neurotransmitters

2 adrenal hormones
(4-pt cortisol, 2-pt DHEA-S)

5 sex hormones

2 adrenal hormones
(4-pt cortisol, 2-pt DHEA-S)

Recommended for 
individuals >40 years or 
experiencing hormone-
related complaints

Get Started
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NeuroWellness Program for Your Practice

Question and 
Answer Session
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Anup Kanodia, MD, MPH, IFMCP
www.KanodiaMD.com 

(614) 524-4527
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1. View your body’s stress response as helpful, not 

debilitating –view stress as energy you can use

2. View yourself as able to handle, and even learn and grow 

from, the stress in your life

3. View stress as something that everyone deals with and 

not something that proves how uniquely screwed up you 

or your life are
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Protective Beliefs about Stress
Quality-of-Life Concerns
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● Optimal neuroendocrine health depends on 

balance between inhibitory and excitatory 

neurotransmitters.
○ Inhibitory neurotransmission controls 

excitability and allows for calm, relaxation 

and sleep

○ Excitatory neurotransmission is essential for 

energy, focus and motivation

○ Inhibitory and excitatory neurotransmitters 

interact with adrenal and sex hormones

● Clinical complaints begin to manifest when 

imbalance in the two systems is present.

Path to Optimal Wellness
Health in Balance
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● 50% of patients with new symptoms of low mood 

have excess cortisol secretion 

● Low mood is accompanied by:

○ Dysregulation of the HPA axis 

○ Abnormal thyroid function 

○ Sex hormone dysregulation during the postpartum 

and postmenopausal periods 
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Low Mood and Cortisol
Health in Balance
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Stress 
Response

High 
Sensitivity

Cortisol ↑ ↓

DHEA ↑ ↓

Epinephrine ↑ ↓

Norepi ↑ ↓

Glutamate ↑

GABA ↓ function

Serotonin ↓ (potential)

Cortisol is needed for 
epinephrine synthesis

Elevated DHEA is 
associated with 
suppression of GABA 
function and potentiation 
of glutamate

Elevated cortisol may 
suppress serotonin further 
contributing to stress

Adrenal hormones and 
neurotransmitters increase 
in response to stress

Adrenal/Neurotransmitter Interactions
Calm and Resilience

Norepinephrine and 
epinephrine become 
desensitized to stressor, 
lowering their activity/ 
release from the adrenal

Changes in sensitivity to 
negative feedback can 
alter activity or levels
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Summary Low Mood with Agitation or Lethargy
Mood Biomarkers

Low Mood  and LethargicLow Mood and Agitated

● Low serotonin

● Elevated catecholamines

● Elevated glutamate

● Elevated cortisol

● Elevated thyroid

● Low catecholamines

● Low cortisol

● Low thyroid

● Low blood RBC

● Low serum ferritin

● Low EPA

● Increased inflammatory 
cytokines

● Low DHEA

Both


