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Objectives

. Objective 1: Understand the Role of Genetics in Hormonal Balance Attendees will gain insight into how specific
genetic variants influence hormone metabolism, stress response, and neurotransmitter function in both

perimenopausal women and burned-out men.

. Objective 2: Interpret DUTCH Test Data in the Context of Genetic Markers Attendees will learn how to integrate
genetic data with DUTCH hormone test results to form a comprehensive view of each patient’s hormonal and

metabolic profile, allowing for more precise clinical insights.

. Objective 3: Develop Personalized Treatment Strategies Based on Genetic & Hormonal Profiles
Attendees will be equipped to create individualized treatment plans that target the unique biochemical and genetic
needs of perimenopausal women and burned-out men, focusing on interventions that optimize hormonal balance,

stress resilience, and overall health outcomes.
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Remember

1. Theinformation in this presentation is provided for informational and educational purposes only and is not medical

or treatment advice.

2. Any information and statements regarding dietary or herbal supplements have not been evaluated by the Food and

Drug Administration and are not intended to diagnose, treat, cure, or prevent any disease.

3. The use of any information provided in this presentation is solely at your own risk.
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Genetics as a Key Factor in Hormone Health

Exploring Precision in
Hormone Health:

Today's Case Studies:

« Combining genetic insights * The Burned Out Male:
with advanced hormone Chronic fatigue, low
testing. testosterone, high estrogen,

stress resilience issues.

* The Perimenopausal
Female: Mood instability, hot
flashes, cognitive changes,
metabolic shifts.
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Comprehensive List of Genes Discussed with Role, Impact, and Support

TITLE ROLE IMPACT SUPPORT

MTHFR (Methylenetetrahydrofolate ~ Converts folate to 5-MTHF, essential for Affects homocysteine clearance, neurotransmitter Methylfolate, B12, B6
Reductase) methylation. synthesis, and DNA repair.
COMT Metabolizes catecholamines and estrogens. Slow activity can increase stress sensitivity and es- Magnesium, SAMe, methylated B vitamins, TMG, Phos-
(Catechol-O-Methyltransferase) trogenic load. phatidylCholine
CYP19A1 (Aromatase) Converts testosterone to estradiol. High activity may lead to estradiol dominance and Zinc, DIM, chrysin, reducing body fat.
low testosterone.
CYP1B1 Hydroxylates estrogens to produce 4-hy- Elevated 4-hydroxy estrogens increase oxidative  Antioxidants (Vitamin C, glutathione), calcium D-gluca-
droxy estrogens. stress. rate, sulphoraphane
BHMT Converts homocysteine to methionine via Helps bypass MTHFR and aids in homocysteine Trimethylglycine (TMG), choline.
(Betaine-Homocysteine Methyltransferase)  TMG, supporting methylation. clearance.
SRD5A2 (Steroid 5a-Reductase Converts testosterone to DHT. High activity raises DHT, influencing mood Saw palmetto, zinc, nettle root, pygeum, reishi.
Type 2) and energy.
GAD1 (Glutamate Decarboxylase 1)  Converts glutamate to GABA. Low activity can increase anxiety and affect sleep. Magnesium, taurine, GABA supplements.
GST (Glutathione S-Transferase) Conjugates glutathione to toxins for Reduced antioxidant defense. Glutathione, NAC, selenium.
detoxification.
GPX (Glutathione Peroxidase) Reduces reactive oxygen species (ROS). Low activity increases oxidative stress, affecting Selenium, vitamin C, glutathione.
hormone metabolism.
MTR/MTRR Converts homocysteine to methionine with  Supports methylation and DNA repair, affecting CoQ10, alpha-lipoic acid, vitamin E.
(Methionine Synthase/Reductase) B12. hormone balance.
NQO1 (NAD(P)H Quinone Reduces quinones to prevent oxidative Supports estrogen metabolism and detoxification. CoQ10, alpha-lipoic acid, vitamin E.
Dehydrogenase 1) stress.
SOD2 (Superoxide Dismutase 2) Converts mitochondrial superoxide radicals Reduces oxidative stress, protecting cells during ~ Manganese, vitamin C, green tea polyphenols.
to less reactive molecules. hormone shifts.
FKBPS (FK506 Binding Protein 5) Regulates glucocorticoid receptor sensitivity. High activity increases stress response and HPA  Adaptogens (ashwagandha), mindfulness, regular
axis sensitivity. sleep.

CBS (Cystathionine Beta-Synthase)  Converts homocysteine to cystathionine in  Elevated activity can increase sulfur load, affecting Low-sulfur diet, molybdenum, B6.
the transsulfuration pathway. detoxification.



Comprehensive List of Genes Discussed with Role, Impact, and Support cont.

VDR (Vitamin D Receptor)
MAO-A/MAO-B (Monoamine Oxidase
A and B)

NR3C1 (Glucocorticoid Receptor)
SUOX (Sulfite Oxidase)

SULT (Sulfotransferase)

CRHR1 (Corticotropin-Releasing

Hormone Receptor 1)

BDNF (Brain-Derived Neurotrophic
Factor)

DRD2 (Dopamine Receptor D2)

DBH (Dopamine Beta-Hydroxylase)
IDO1 (Indoleamine 2,3-Dioxygenase
1)

KMO (Kynurenine 3-Monooxygenase)
CYP1A1, CYP1A2

KAT (Kynurenine Aminotransferase)

DNMT (DNA Methyltransferase)

Regulates vitamin D activity and immune
response.

Break down neurotransmitters like serotonin

and dopamine.

Regulates cortisol sensitivity in response to
stress.

Converts sulfite to sulfate, part of sulfur
metabolism.

Conjugates sulfate to hormones and xenobi-
otics for excretion.

Modulates the HPA axis response to stress.

Supports brain plasticity and neuronal
growth.

Regulates dopamine receptor sensitivity.

Converts dopamine to norepinephrine.

Converts tryptophan to kynurenine, modu-
lating immune response.

Converts kynurenine to
3-hydroxykynurenine.

Metabolize estrogens and detoxify environ-
mental toxins.

Converts kynurenine to kynurenic acid.

Adds methyl groups to DNA, regulating gene
expression.

Affects calcium metabolism and immune
modulation.

Slow activity can increase mood variability and
stress sensitivity.

Variants can affect HPA axis regulation and stress
resilience.

Low activity can lead to sulfite accumulation, caus-

ing oxidative stress.

Reduced activity affects hormone metabolism and

detoxification.

High activity can increase cortisol release and
stress response.

Low levels linked to mood disorders and cognitive
decline.

Variants can influence motivation, reward re-
sponse, and mood.

Low activity can lead to dopamine excess and
norepinephrine deficiency.

High activity diverts tryptophan, reducing sero-
tonin synthesis.

High activity increases neurotoxic metabolites.

Variants affect estrogen balance and oxidative
stress.

Low activity can lead to neurotoxic metabolite ac-
cumulation.

Variants can affect global methylation, impacting
hormone balance.

Vitamin D, magnesium, vitamin K2.

B2 (riboflavin), polyphenols, SAMe.

Omega-3 fatty acids, adaptogens, stress management
techniques.

Molybdenum, taurine.

Sulfur-rich foods, vitamin B6, magnesium.
Adaptogens, regular sleep, mindfulness.

Omega-3s, regular exercise, green tea polyphenols.
Tyrosine, magnesium, exercise.

Vitamin C, copper.

Tryptophan-rich foods, curcumin, antioxidants.

Antioxidants (vitamin C, E), resveratrol.

Cruciferous vegetables (DIM), antioxidants.

Vitamin B6, curcumin.

Methyl donors (B12, methylfolate, TMG)



Understanding Hormone
Phenotypes in Precision Care

Targeted Approaches for the Perimenopausal Female
and Burned Out Male



The Burned Out Male Phenotype

Genetic and
Biochemical Markers

Neurotransmitter
Dysregulation

Hormonal Imbalances Clinical Presentation

* Low Testosterone: * Low Dopamine and « COMT Variants: Slow * Fatigue and Low
Reduced motivation, Norepinephrine: catecholamine and Motivation
muscle mass, and Reduced motivation, estrogen breakdown, « Mood Disturbances:
libido. poor focus, and heightening stress Irritability, low mood,
. Elevated Estradiol: mood instability. sensitivity. anxiety
Aromatase activity « Chronic « CYP19A1 » Sleep Disruption and
converts Catecholamine (Aromatase): Increased Body Fat
testosterone to Depletion: Low Increased
estradiol, resilience in high- testosterone-to-
compounding stress situations. estradiol conversion.
fatigue and mood + FKBP5: Heightened
issues. cortisol reactivity
 Adrenal Dysfunction: and prolonged stress
Flat cortisol curve, response.
reflecting HPA axis
exhaustion.
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The Perimenopausal Female Phenotype: Clinical Profile and Key Characteristics

Hormonal Shifts NeUreEImElEer Genetic and Clinical Presentation
Imbalance Biochemical Markers

* Fluctuating Estrogen:  Low Serotonin and « CYP1B1 & CYP3A4: « Mood Fluctuations,

Contributes to mood
swings, hot flashes, and
cognitive fog.

* Low Progesterone:

Reduced GABA support,

increasing anxiety and
sleep issues.

* Adrenal Strain: Elevated
or dysregulated cortisol

due to HPA axis burden.

©2024 Precision Analytical Inc.

GABA: Reduced
mood stability and
resilience to stress.

Elevated Glutamate:
Excitatory
neurotransmitter
increases anxiety

and stress sensitivity.

Elevated 4-OH and
16-OH estrogens,
contributing to
oxidative stress and

estrogen dominance.

COMT Variants: Slow
estrogen and
catecholamine
clearance, increasing
stress sensitivity and
mood instability.

GAD1: Reduced
GABA synthesis,
heightening anxiety
and stress response.

Hot Flashes, and
Cognitive Fog

* Sleep Disruptions
and Fatigue

» Weight Gain and
Increased Body Fat
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The Genetic Blueprint of
Hormone Health

How Genetic Variants Shape Hormone Metabolism,
Stress Resilience, and Personalized Interventions



The Genetic Foundation of Hormone Health

* CYP19A1 (Aromatase):
Converts testosterone to
estradiol, affecting estrogen
levels.

CYP1A1 & CYP1B1: Guide
estrogen metabolism;
elevated 4-hydroxy estrogens
increase oxidative risk.
CYP1A1 &CYP3A4: Variants
can increase production of
16-hydroxy estrogens, which
are more estrogenic and
associated with tissue
proliferation.

SUOX (Sulfite Oxidase):
Converts sulfites to sulfates;
critical for sulfur tolerance
and cortisol metabolism.
SULT (Sulfotransferase):
Inactivates adrenal hormones
(e.g., DHEA) through
sulfation, regulating hormone
balance.

e COMT (Val158Met): Breaks

down dopamine,
norepinephrine, and
estrogen; slower activity
prolongs stress response.

MAOA: Regulates serotonin
and norepinephrine
breakdown, influencing mood
stability.

GAD1: Converts glutamate to
GABA; imbalances impact
anxiety and stress tolerance.

BDNF (Brain-Derived
Neurotrophic Factor):
Supports neuroplasticity and
stress adaptation; linked to
resilience and mood stability.

¢ GST (Glutathione S-
Transferase): Supports
glutathione conjugation for
hormone metabolite and
toxin detoxification.

¢ GPX (Glutathione
Peroxidase): Protects cells
from oxidative damage by
reducing reactive oxygen
species (ROS).

* NQO1 (NAD(P)H Quinone
Dehydrogenase 1): Reduces
quinones to prevent redox
cycling and oxidative stress;
supports liver detoxification.

* SOD2 (Superoxide
Dismutase 2): Converts
superoxide radicals into less
reactive forms; reduces
oxidative stress, particularly
in mitochondria.

* NR3C1: Glucocorticoid
receptor sensitivity, affecting
cortisol response.

e MTHFR: Methylation
efficiency impacts
neurotransmitter production
and stress tolerance.

* FKBPS5: Variants can alter the
HPA Axis response to stress
by modulating glucocorticoid
receptor function, often
resulting in an exaggerated
stress response or impaired
feedback loop.

« CRHR1 (Corticotropin-
Releasing Hormone
Receptor): Regulates ACTH
release; drives adrenal
cortisol production in
response to stress.
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Key Additional Neurotransmitter Metabolites and Genetic Influences

HVA (Homovanillic Acid)

* Key Genes: COMT, MAOA, DRD2

* Dopamine metabolism indicator; impacts motivation, reward processing,
and mood stability.

VMA (Vanillylmandelic Acid)

* Key Genes: COMT, MAOA, DBH

* Reflects norepinephrine and epinephrine breakdown; linked to stress
response and adrenal function.

Can be lowered by:
Poor Methylation =
Cortisol Dysregulation (%
Low Protein Intake

Quinolinate

* Key Genes: IDO1, TDO2, KMO

* Part of tryptophan metabolism; a neurotoxic marker associated with
inflammation and cognitive decline.

* Key Genes: KAT, IDO1, TDO2

+ Anti-inflammatory tryptophan metabolite; balances quinolinate and
modulates mood and stress resilience.
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Estrogen Specific Metabolism Pathways and Genetic Influence

Key Genes in
Estrogen
Metabolism:

Pathway
Breakdown:

Clinical
Implications:

©2024 Precision Analytical Inc.

*CYP1A1 & CYP1B1 (Cytochrome P450 Enzymes)
* CYP1A1: Promotes 2-hydroxy estrogen (protective, anti-
estrogenic).
* CYP1B1: Converts estrogen to 4-hydroxy estrogen (oxidative,
genotoxic risk).
* COMT (Catechol-O-Methyltransferase)
* Methylates and deactivates catechol estrogens, aiding in safe
clearance.

*2-Hydroxy Estrogens: Favorable, reduce estrogenic activity and
cellular proliferation risk.

*4-Hydroxy Estrogens: Pro-oxidative; linked to increased
oxidative stress and DNA damage, especially in breast and uterine
tissues.

¢ 16-Hydroxy Estrogens: Potent estrogenic effects; associated

with cellular growth and potential risk in hormone-sensitive
tissues.

* High CYP1B1 and low COMT activity may elevate 4-hydroxy
estrogens, increasing oxidative stress.

* Nutritional support for COMT (e.g., methylated B vitamins,
magnesium) helps improve estrogen clearance.

\ obesity®, bioflavonoids®

w‘ ($)
17BHSD

pyhtoestrogens ¥, atrazine

Koo, St John's Wort™, pesticides
Q »

ESTRADIOL (E2) Where is it made?

» caffeine®, smoking®?, .. A Ovaries - lesser

(+) amounts elsewhere
o 4, moderate alcohol consumption®®, obesity* om DHEA/
tosterone.
apefruit®, resveratrol®, rosemary®, wild yam”,

peppermint oil™®, azole antifungals”™ _(')J

/- Inflammation™, smoking™,
*+)

e > EIED

*CYP3A4

PAHS® Many common medications induce CYP3A4,
including but not limited to, phenobarbitol,
phenytoin, rifampicin, and glucocorticoids.

> 4-MeOE1 Common medications interfere with or

T
4-OHE1 —
iferous vegetables®, DIMAC3*,

CYP 1A1 ‘eine®?, soy®, fish oil*, rosemary

=) extract®, thyroxine® flaxseed®’

competitively inhibit CYP3A4 including
cimetidine, tamoxifen, quinolones, fluoxetine,
etc...

Estradiol®, phthalate esters”, rhodiola rosea,
quercetin, catechin and epicatechin®

High sugar diet*’”, moderate alcohol
consumption®, resveratrol and
pterostilbene*

/(')

SAM-e, magnesium, B6, B12, folate,
betaine (cofactors)
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Key Genes in Methylation Pathways

- Key Genes in Methylation:
- Methylation Genes:

« MTHFR (Methylenetetrahydrofolate Reductase):
Regulates the methylation cycle; critical for

“
A 17BHSD " m neurotransmitter synthesis, homocysteine clearance,
f’ m . and DNA repair.
> Flavono-ds , resveratrol *CYP3A4 . . )
= = PAHS® Many common medications induce CYP3A4, - BHMT (Betaine-Homocysteine Methyltransferase):
/" <oy’ m?mm&mﬁo.mgx Converts homocysteine to methionine using TMG;
p n, rifampicin, g . A
CORES coatt Wy R AN supports SAMe production and homocysteine
competitively inhibit CYP3A4 including reduction.
cimetidine, tamoxifen, quinolones, fluoxetine, .
Cruciferous vegetables®, DIMAC3®, etc... « COMT (Catechol-O-Methyltransferase): Metabolizes
oI o e e Esadiol phuhalits esers®. Thodioks foees; catecholamines and estrogens; impacts mood and
v TN I cetn, catechin and epicatechin® stress resilience.
[ 2-OHE1 ] Pr—— (2-MeOE1 -« MTR/MTRR (Methionine Synthase/Reductase):
High sugar diet®?, moderate akcohol — Essential for B12-dependent homocysteine conversion
Consumption®, resveratrol and e, st A to methionine; supports DNA synthesis and
B methylation.

« DNMT (DNA Methyltransferase): Directly adds
methyl groups to DNA for gene expression regulation;
crucial for cell differentiation and gene silencing.
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The Perimenopausal Transition:
A Unique Hormonal Landscape

Navigating Hormone Fluctuations, Mood Shifts, and
Genetic Influences for Personalized Care



Case Overview — Perimenopausal Female Transitioning to Menopause

Common Symptoms:

* Mood Swings: Fluctuating estrogen and progesterone levels impact
neurotransmitter balance, leading to irritability, anxiety, and depressive

symptoms.
* Hot Flashes and Night Sweats: Shifts in estrogen affect
thermoregulation, leading to vasomotor symptoms.

e Fatigue: Hormonal imbalances reduce adrenal resilience and energy
production, exacerbating tiredness.

e Cognitive Changes: Declines in estrogen impact memory, focus, and
processing speed.

Patient Goals:

* Symptom Management: Emphasis on natural or minimally
invasive options to alleviate symptoms.
—— Estrogen e Follicle-stimulating hormone * Quality of Life: Preserving cognitive function, emotional
stability, and energy levels.
» Weight Maintenance: Mitigating weight gain, commonly seen
in menopause due to hormonal and metabolic changes.

Premenopause Perimenopause Postmenopause

—— Progesterone e Luteinizing Hormone
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Perimenopause Case Study

Estrogens
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[ & Q i This result is &
= weighted average
o of two progesterone
Methylation Activity ot metabolites (below).
2-Methoxy / 2-OH Q % : Progesterone is
COMT et e measured indirectly
tow I T 1 [High 230 A $16.50 ff—— 5.10 2 ps.13.10 0 73 in urine.
16% methylation 8’1 Progesterone
0.3-1.4 0.3-2.0 o & %
2-Methoxy-E1 2-OH-E1 ‘ o
Q.
Methy IS
| i > J>740
high) - (Urine) b-Pregnanediol a-Pregnanediol
Above range 63.3 ug/mg 28-58
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Implications of Elevated 16-OH to 2-OH Estrogen Ratio

 Estrogen Metabolism Pathways:
« 2-Hydroxy Estrogens: Protective, less estrogenic pathway.
« 16-Hydroxy Estrogens: More estrogenic, associated with cell proliferation.

 Elevated 16-OH to 2-OH Ratio:
« Higher Estrogenic Activity: Increased 16-OH estrogens enhance estrogenic effects.
- Potential Health Implications: Linked to higher risks of weight gain, breast tissue
proliferation, and estrogen-dominant symptomes.
« Supporting Healthy Estrogen Metabolism:
* Nutritional Support: DIM, 13C (Indole-3-Carbinol), flaxseed.
« Antioxidants: Help balance estrogen metabolism and reduce oxidative load.
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Low Progesterone and Luteal Phase Insufficiency

Hormonal Imbalance:

* Low Progesterone: Reduced levels disrupt estrogen-progesterone balance,
leading to estrogen dominance.

» Causes: Common in perimenopause due to anovulatory cycles and decreased
corpus luteum formation.

* no ovulation
* no luteal phase
* no progesterone

Physiological Impacts:

e GABA Pathway Disruption: Low progesterone reduces GABAergic activity,
impacting mood stability and anxiety.

e Sleep Disruption: Decreased GABA activity impairs sleep quality and stress

progesterone tolerance.
CLrrrrrrhhrrrh e e * Mood Instability: Imbalanced estrogen-progesterone levels heighten stress
f sensitivity, often leading to increased irritability and anxiety.

1st day
of "period"

Supportive Interventions:

e Bioidentical Progesterone: Helps restore hormonal balance, supporting
GABA pathways and improving sleep.

o Lifestyle Modifications: Stress management and sleep hygiene to enhance
progesterone’s calming effects.
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Cortisol Rhythm and HPA Axis Dysreqgulation

Diurnal Cortisol Rhythm:

* Flattened Cortisol Curve: Can be the result of an underactive HPA axis,

excessive psychological burnout, poor sleep, autoimmunity, and depression.
High cortisol at night.

* Contributing Factors: Chronic stress, hormonal shifts, and lifestyle factors
Normal Cortisol Range (Low to High) often contribute to HPA axis dysregulation.

------- Normal Cortisol Awakening Response
Elevated Cortisol Awakening Response I m pa cts on H eéa Ith:
Low Cortisol Awakening Response

Daily Free Cortisol with Cortisol Awakening Response

e Fatigue: Reduced cortisol variability results in low energy, particularly in the
morning.

* Sleep Disruptions: Blunted cortisol can affect nighttime cortisol clearance,
impairing restful sleep.

* Mood Instability: Imbalanced cortisol impacts neurotransmitter
. - regulation, heightening stress sensitivity and irritability.

Cortisol in Saliva (ng/mL)

|-Waking +30min-| +60min Afternoon Night
CAR

Restorative Interventions:

* Adaptogens and Nutrients: Support adrenal function with adaptogens
(e.g., ashwagandha, rhodiola) and nutrients like vitamin C and B5.

o Lifestyle Adjustments: Prioritize consistent sleep, stress management,
and physical activity to recalibrate cortisol rhythm.
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CYPI1B1 Variants, DIM, and Elevated 4-Hydroxy Estrogens

* Genetic Variants and CYP3A4 Function:
o Variants in CYP3A4 can increase conversion to 16-OH estrogens, heightening estrogenic effects.
o Elevated 16-OH estrogens contribute to symptoms such as weight gain, breast tenderness, and estrogen-sensitive tissue risks.

CYP1B1 Function and Variants:
o Enzyme Activity: Converts estrogens to 4-hydroxy estrogens (4-OH), pro-oxidative and genotoxic.

o Genetic Variants: Increased CYP1B1 activity in some individuals raises 4-OH levels, heightening oxidative and cellular damage risk.

o DIM Supplementation Effects:
o Primary Action: DIM promotes the 2-hydroxy pathway, typically lowering estrogenic load.

o In High CYP1B1 Activity: DIM may inadvertently increase 4-OH estrogens, adding to oxidative stress. Use with caution in patients
with high CYP1B1 activity.

o Sulforaphane’s Role:

o CYP1B1 Modulation: Reduces 4-OH estrogen production by downregulating CYP1B1 activity, lowering genotoxic potential.

e  Supportive Interventions:
o Antioxidants: Vitamin C, glutathione, NAC, and ALA to combat oxidative stress.

o Calcium D-Glucarate: Enhances estrogen excretion, minimizing 4-OH recirculation.
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COMT Activity — Slow Catecholamine and Estrogen Metabolism

COMT Gene Variant - Val158Met:

* Slows Catecholamine Metabolism: Reduces breakdown of dopamine,

| sowmsoncowr Jl reerwsoncowr | R E ORI
Slow MAOA/COMT FAsT MAOA/COMT )
» Affects Estrogen Clearance: Delays metabolism of catechol estrogens,

extending their activity and increasing stress reactivity and mood
fluctuations.

7
Difficulty falling asleep @ .+  Difficulty staying asleep

Clinical Implications:

* Mood Instability & Anxiety: Increased catecholamine levels prolong
stimulation of receptors, impacting mood and stress response.

#@U) A () e Estrogen-Dominant Symptoms: Slow estrogen clearance enhances
[ (=) Moody . . . L. .
estrogenic effects, particularly in estrogen-sensitive tissues.

Easily startled / Energetic w Low energy

Irritable

Supportive Interventions:

Workaholic - © Struggle to focus

3 e Methyl Donors: SAMe, magnesium, and B vitamins support COMT
Trouble relaxing 9 Motivation issues methylation activity.

e Lifestyle Adjustments: Reducing stress, regular exercise, limiting
stimulants, and supporting neurotransmitter balance can help stabilize
mood.
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GST and GPX - Antioxidant Capacity and Oxidative Stress

Key Functions of GST Genetic Variants and Supportive
and GPX: Impacts: Interventions:

e GST (Glutathione S- e Reduced e Antioxidant
Transferase): Antioxidant Support: Glutathione,
Conjugates Defense: vitamin C, alpha-lipoic
glutathione to Polymorphisms in GST acid to combat
neutralize toxins. and GPX decrease oxidative stress.

¢ GPX (Glutathione glutathione availability. o Lifestyle: Diets high
Peroxidase): Reduces * Increased Oxidative in antioxidants (e.g.,
reactive oxygen Burden: Heightens leafy greens) to boost
species (ROS), symptoms like fatigue, natural defenses.
protecting cells from hot flashes, and tissue
damage. sensitivity.
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Bioidentical Hormone Replacement Therapy (BHRT) for Hormone Balance

Purpose of BHRT:

. Estrogen and Progesterone Support: Stabilizes fluctuating hormone levels.

- Symptom Relief: Addresses vasomotor symptoms, mood instability, and sleep
disturbances.

Clinical Benefits:

- Transdermal Estradiol: Provides stable estrogen levels in later phases of
perimenopause and menopause.

- Micronized Progesterone: Supports GABA receptors, promoting relaxation and sleep.
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Micronized Progesterone for GABA Support

GABAe rgic e Supports Brain's GABA Receptors: Helps
romote relaxation.
Pathway p

 Improves Sleep Quality: Reduces anxiety and

Activation' enhances restorative sleep.

* Estrogen-Progesterone Balance: Reduces

H Ormonal estrogen’s excitatory effects.

. e Mood and Sleep Benefits: Calms the nervous
Balance' system, helping manage anxiety.
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GADI1 and Glutamate/GABA Imbalance

e Enzyme Role: Converts excitatory glutamate into inhibitor
GAD1 Gene o Ve !

F t. ° e GAD1 Polymorphism: Decreases GABA production, tipping
u nc Iono balance toward excitation.

I mbpa ct on e Anxiety and Stress Sensitivity: Low GABA levels heighten
p anxiety and reduce stress resilience.
H Ith. e Sleep Disturbances: Imbalance affects sleep quality,
ea ° impairing relaxation and restorative sleep.

o e Magnesium and GABA Support: Nutrients and GABA
supportlve supplements support calming effects.

Interventions: . .Llft.es'tyle: Relaxation techniques help restore the excitatory-
inhibitory balance.
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Methylation Support with Methylated B Vitamins, ETC.

- Key Nutrients for Methylation:
« Methylated B Vitamins:

+ Methylfolate (B9), Methylcobalamin (B12), and B6: Foundational for methylation cycle,
neurotransmitter synthesis, and homocysteine management.

- Phosphatidylcholine:
« Choline Source: Supports liver detoxification and BHMT pathway for homocysteine conversion.

e Methionine:

« SAMe Precursor: Provides methyl groups for DNA methylation, neurotransmitter synthesis, and cell
repair.

- Magnesium:
» Cofactor for COMT and Methylation Enzymes: Aids in catecholamine metabolism and reduces
excitatory neurotransmitter effects.
- Estrogen Metabolism and Detoxification:
- Enhanced Clearance: Supports 2-hydroxy and 4-hydroxy estrogen balance, reducing
estrogenic burden and oxidative stress.
 Clinical Benefits:
- Reduces Anxiety and Mood Swings: Balances neurotransmitters.
- Promotes Estrogen Detoxification: Lowers oxidative stress from estrogen overload.
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Trimethylglycine (TMG) as Methylation Support for Specific Genetic Variants

When to Consider TMG for Methylation:

Methylation  MTHEFR Variants (C677T, A1298C): Bypasses 5-MTHF

ipid

RNA @ Protein d e p e n d e n Cy,

« BHMT Variants: Direct homocysteine conversion, lowers
levels efficiently.

« COMT Variants: Avoids overstimulation from excess
methyl groups.

« CBS Variants: Supports methylation without increasing
sulfur load.

TMG Benefits;

* Direct Methyl Donor: Works independently of B vitamin
pathways.

 Balanced Methylation: Reduces risk of over-stimulation or
sulfur overload.

©2024 Precision Analytical Inc. dU'tChwebW]a I'S



Stress Management Techniques to Support HPA Axis Resilience

e Mindfulness: Increases present-moment awareness, reducing
stress reactivity.

Key * Deep Breathing: Activates the parasympathetic nervous

Techniques:

system.

e Progressive Muscle Relaxation: Reduces cortisol and
relaxes the body.

e Regulates Cortisol Rhythm: Stabilizes diurnal rhythm,

(] (]
CIlnlcaI promoting resilience.

. e Supports Emotional Stability: Lowers anxiety and enhances
OUtcomes stress tolerance.
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Sleep Hygiene for Improved Cortisol and Melatonin Regulation

. Establishing a Sleep Routine: Contorial doaton
. . g:-.ad ;:: i outside
. Consistent Bedtime and Wake- T, ;
Up: Regulates circadian rhythm. sty Helpsiyou et
the sa;ne time 5 sleep
° eve a :
- Sleep Environment: Cool, dark s e favean oy
room to encourage melatonin. atnigt
SLEEP HYGIENE
. Evening Habits for Better Sleep: Cotfo and P :
chocolates oor tay indoors
e o . . after qualiilg all day and do
- Minimize Screen Time: Reduces dnr i
blue light interference. R Keeps you S
. . with no air awake
- Low Lighting: Encourages S Use s
]rcnelaltonln production, preparing o e phone
Or S eep. www.nosleeplessnights.com 0 W
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Resistance Training and Physical Activity for Hormone Health

Hormone and Muscle Support:

- Promotes Hormone Balance: Supports testosterone and growth hormone.
« Muscle Maintenance: Helps prevent muscle loss and supports metabolism.

Mood and Cognitive Benefits

- Endorphin and Dopamine Release: Enhances mood and mental clarity.
- Long-Term Resilience: Improves insulin sensitivity and stress tolerance.
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Dietary Adjustments for Hormonal Support

Nutrient-Dense Foods:
Blood Sugar Stability: High-protein, fiber-

estrogen ©

W \ rich foods reduce fluctuations.

SESAME SEEDS o daty . Essential Vitamins and Minerals:
o ) Support hormone metabolism and
‘ SEED CYCLING . energy.
for hormonal :
balance Key Dietary Components:
N i - Fiber for Estrogen Clearance: High-fiber
P}Ujmm" foods support estrogen elimination.
boost

. Healthy Fats: Provide building blocks for
hormone synthesis and stability.
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The Burned Out Male:
Hormonal and
Neurochemical Exhaustion

Addressing Chronic Fatigue, Low Motivation, and
Genetic Vulnerabilities with Precision Care



The Burned Out Male Case Study
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Case Overview: The Burned Out Male

Common Symptoms:
- Chronic Fatigue: Persistent low energy levels despite rest.
- Low Motivation: Reduced drive and enthusiasm for daily tasks.
- Mood Instability: Anxiety, irritability, and low resilience to stress.

. Disrupted Sleep: Insomnia or non-restorative sleep patterns.

Primary Goals:

. Hormone Balance Restoration: Address imbalances in testosterone and
estradiol.

- Enhanced Motivation and Energy: Boost catecholamine turnover and adrenal
resilience.

. Stress Resilience: Strengthen HPA axis response to daily stressors.
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Low Testosterone and Elevated Estradiol

DUTCH Findings:

* Low Testosterone:
Contributes to fatigue, low
libido, and poor muscle tone.

e Elevated Estradiol: Often a
result of high aromatase
activity, affecting energy and
mood.

©2024 Precision Analytical Inc.

Clinical Implications:

e Increased Aromatase
Activity: High conversion rate
of testosterone to estradiol.

e Symptom Impact: Leads to
fatigue, low motivation, and

mood instability.
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CYP19A1 (Aromatase) and Elevated Estradiol

. CYP19A1 Variant;

\
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- Estradiol Dominance: Lowers testosterone, . SRR Miomin
contributing to fatigue and mood issues. : oons grapeseed e, redwne e
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° ° . ° () ”, i 5 ”, avon
« Clinicallm p| ications: / l s hir:ifgr:f(mozg:?:::::ozole) DIM

. Mood Instability and Low Motivation:
Linked to high estradiol. High estradiol
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levels can exacerbate anxiety, irritability, and FC0g BHSD genfen iofavonad vhie
ivati ’ ' net, @ Andros'erone RO 50 \ndrostanediol Py and orkcs root®, arazine™,
reduce motivation. Einglane R
Anabolic Steroids
. Support for Hormone Balance. ) ) e
inhibi g (ctive) Where sit made? Acohal
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PAHS™, moderate alcohol consumption®, obesity®

estradiol levels. Natural compounds like

from DHEA/
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conVersion. b Qi o Sl
er's diet

o Lifestyle Modifications: Regular exercise
and a Tow-fat diet reduce body fat, lowering
aromatase activity.
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SRD5A2 Gene and Elevated DHT

. SRD5A2 Variant:

. Increases 5a-Reductase Activity:
Converts testosterone to DHT. o i o
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Hormonal Support: Testosterone and Aromatase Inhibition

. e Restores Testosterone Levels:
BHRT with Addresses fatigue and low motivation.

Testosterone: e Supports Androgen Balance: Reduces
estrogenic dominance.

Aromatase ° DIM, Chrysin, and Myomin: Prevents
L tas . . excessive conversion of testosterone to
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Flat Cortisol Curve and Low DHEA

DUTCH Findings:

* Flat Cortisol Curve: Indicates adrenal dysfunction, with minimal diurnal variation.
e Low DHEA: Reflects reduced adrenal output and impaired resilience.

Clinical Implications:

 Adrenal Dysregulation: Poor stress tolerance and low energy.
 Testosterone Production Impact: Low DHEA limits testosterone synthesis.

Supportive Interventions:

 Adrenal Support: Adaptogens and nutrient support.
o Lifestyle Changes: Emphasis on rest, relaxation, and stress reduction.
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Understanding Fast COMT and Its Implications

%hp‘;;;smﬂ COMT Val/Val Genotype: Higher enzyme activity

leads to rapid breakdown of catecholamines
(dopamine, norepinephrine, epinephrine).

. Lower Baseline Catecholamine Levels: Results
Difficulty falling asleep g4 (- Difficulty staying asleep in reduced dopamine availability, affecting
focus, motivation, and mood stability.

Easily startled / Energetic m Low energy
; Characteristi -
I bl .
rritable cs of Fast Lower Stress Reactivity: Naturally calm
COMT: demeanor, less prone to anxiety under
Workaholic = v Struggle to focus pressure.

Trouble relaxing 4 Motivation issues

Potential Challenges: May struggle with
sustained focus, drive, and mental energy.
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Low Dopamine (HVA) and Norepinephrine (VMA)

DUTCH
Neurotransmitter
Findings:

Clinical Implications:

Supportive
Interventions:

©2024 Precision Analytical Inc.

e Low HVA (Dopamine Metabolite): Indicates reduced
dopamine activity, impacting motivation and focus.

e Low VMA (Norepinephrine Metabolite): Reflects poor

catecholamine turnover, affecting mood stability.

 Low Motivation and Focus: Resulting from low dopamine

and norepinephrine.

e Mood Disturbances: Correlates with reduced energy and

mental resilience.

e Catecholamine Support: Nutrients like tyrosine and B

vitamins.

e Lifestyle Enhancements: Regular physical activity to

stimulate dopamine release.

dutchwebinars




Elevated Quinolinate and Neuroinflammation in the Burned Out Male

Quinolinate and the Effects of Elevated Supportive
Kynurenine Pathway Quinolinate Interventions

« Byproduct of * Increased - Anti-inflammatory
tryptophan neuroinflammation nutrients (omega-
metabolism; increased and oxidative stress. :
in chronic stress.  Linked to mood 3s, curcumin).

« Known neurotoxin, disorders, cognitive - Lifestyle
implicated in fog, and fatigue. modifications:
neuroinflammation stress reduction

and excitotoxicity. and sleep

optimization.
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Implications

Genetic Influence on Hormonal Imbalances:
Genetic Predisposition to Burnout: Individuals Variants in genes affecting aromatase, 5a-
with genetic variants that impair stress response reductase, and the androgen receptor can
(e.g., HPA axis genes) or alter dopamine exacerbate hormonal imbalances, leading to
metabolism are more likely to experience elevated estrogen, low testosterone, and
burnout. disrupted androgen metabolism, all of which are
key features of the "Burned Out Male."

These genetic factors, combined with chronic
stress and poor lifestyle habits, predispose
individuals to prolonged fatigue, mood disorders,
and hormonal dysregulation.
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Nutritional Support

Methylation Support: Given the

common presence of B12 and » Other methyl donors like betaine
folate handling issues in this

oopulation, supplementation with (trimethylglycine) and SAMe can further

methylated and hydroxy forms of support the methylation cycle, improving
B12 (methylcobalamin and

hydroxycobalamin) and folate (5- energy and cognitive function.
MTHF) may be beneficial.

Dopaminergic Support: To

IS ECIN - Additionally, adaptogens like Rhodiola rosea
supplementation with dopamine

precursors such as L-tyrosine, or Ashwagandha (WhICh acts on the

LSRN hypothalamus) may help enhance resilience
and magnesium, can support the

oroduction and regulation of to stress and support dopaminergic function.
dopamine.

©2024 Precision Analytical Inc. dU'tChwebW]a I'S



Lifestyle Interventions

Stress Management: Implementing stress- Cognitive-behavioral therapy (CBT) as well as more

reducing techniques, such as mindfulness-based focused techniques such as EMDR or Neurofeedback

practices, meditation, and yoga, can heIp regulate can also be effective for managing chronic stress and
. . . - burnout-related mood disorders.

cortisol levels and improve emotional resilience.

o Sleep Hygiene: Encouraging a consistent sleep routine, reducing exposure to blue light before

[ . q .

I—- bed, and addressing potential sleep disorders (e.g., sleep apnea) are key components of
recovery for the burned-out male.

Targeted Exercise Programs: Resistance training and strength exercises can help increase
testosterone levels, improve body composition, and reduce fatigue.
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Integrating Insights: From
Genetic Profiles to
Personalized Protocols

Bridging Hormone Testing and Genetic Data to
Create Precision-Based Treatment Plans



Case Study Recap: Perimenopausal Female and Burned-Out Male

e Key Symptoms: Mood instability, hot flashes,
fatigue, cognitive changes.

* Primary Interventions: Bioidentical hormone
replacement therapy (BHRT), adrenal support,
antioxidant support, and methylation cofactors.

Perimenopausal
Female:

 Key Symptoms: Chronic fatigue, low motivation,
mood disturbances, sleep disruption.

Burned-Out Male: » Primary Interventions: Testosterone support,
aromatase inhibition, catecholamine and adrenal
support.
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Shared Hormone Pathways

HYPOTHALAMUS HORMONE PATHWAYS
Shared Physiology PITUITARY
Shariil Bikictialn ADRENALS-THYROID-GONADS
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TPH TH v
VDR l VDR \ angmnolono —+» DHEA
' > CYP17A1
TRYPTAMINES CATECHOLAMINES THYROID PROGESTOGENS ——* ANDROGENS
5-HTP | L-DOPA HORMONES Progesterone Testosterone
g ke CYP19A1
DIO1/2
+  J
: Serotonin Dopamine GLUCOCORTICOIDS OESTROGENS
Cortisol [51 E2 E3
. v
b g;‘“’:"y: ' Noradrenaline | | MINERALOCORTICOIDS CYP1A1 CYpP1B1
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Integrative Summary: Personalized Treatment with Genetics and DUTCH Testing

Genetics + DUTCH Test: Key Takeaways:

* Precision Care: Targeted interventions  Perimenopausal Female: Hormone
based on genetic and hormonal data. support and antioxidant strategies for
» Symptom-Specific Support: Tailored cognitive and mood stability.
to individual biochemistry can help Supporting quality of life in
address unique biochemical profiles in perimenopausal women by mitigating
perimenopausal women and burned- symptoms and enhancing resilience.
out men to achieve sustainable  Burned-Out Male: Androgen
outcomes. restoration, adrenal support, and

neurotransmitter balancing. Addressing
chronic fatigue, mood instability, and
hormone imbalances to reduce the risk
of long-term health conditions.
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Comprehensive List of Genes Discussed with Role, Impact, and Support

TITLE ROLE IMPACT SUPPORT

MTHFR (Methylenetetrahydrofolate  Converts folate to 5-MTHF, essential for Affects homocysteine clearance, neurotransmitter Methylfolate, B12, B6
Reductase) methylation. synthesis, and DNA repair.
comMT Metabolizes catecholamines and estrogens. Slow activity can increase stress sensitivity and es- Magnesium, SAMe, methylated B vitamins, TMG, Phos-
(Catechol-O-Methyltransferase) trogenic load. phatidylCholine
CYP19A1 (Aromatase) Converts testosterone to estradiol. High activity may lead to estradiol dominance and Zinc, DIM, chrysin, reducing body fat.
low testosterone.
CYP1B1 Hydroxylates estrogens to produce 4-hy- Elevated 4-hydroxy estrogens increase oxidative  Antioxidants (Vitamin C, glutathione), calcium D-gluca-
droxy estrogens. stress. rate, sulphoraphane
BHMT Converts homocysteine to methionine via Helps bypass MTHFR and aids in homocysteine Trimethylglycine (TMG), choline.
(Betaine-Homocysteine Methyltransferase)  TMG, supporting methylation. clearance.
SRD5A2 (Steroid 5a-Reductase Converts testosterone to DHT. High activity raises DHT, influencing mood Saw palmetto, zinc, nettle root, pygeum, reishi.
Type 2) and energy.
GAD1 (Glutamate Decarboxylase 1)  Converts glutamate to GABA. Low activity can increase anxiety and affect sleep. Magnesium, taurine, GABA supplements.
GST (Glutathione S-Transferase) Conjugates glutathione to toxins for Reduced antioxidant defense. Glutathione, NAC, selenium.
detoxification.
GPX (Glutathione Peroxidase) Reduces reactive oxygen species (ROS). Low activity increases oxidative stress, affecting ~ Selenium, vitamin C, glutathione.
hormone metabolism.
MTR/MTRR Converts homocysteine to methionine with ~ Supports methylation and DNA repair, affecting CoQ10, alpha-lipoic acid, vitamin E.
(Methionine Synthase/Reductase) B12. hormone balance.
NQO1 (NAD(P)H Quinone Reduces quinones to prevent oxidative Supports estrogen metabolism and detoxification. CoQ10, alpha-lipoic acid, vitamin E.
Dehydrogenase 1) stress.
SOD2 (Superoxide Dismutase 2) Converts mitochondrial superoxide radicals Reduces oxidative stress, protecting cells during ~ Manganese, vitamin C, green tea polyphenols.
to less reactive molecules. hormone shifts.
FKBPS (FK506 Binding Protein 5) Regulates glucocorticoid receptor sensitivity. High activity increases stress response and HPA  Adaptogens (ashwagandha), mindfulness, regular
axis sensitivity. sleep.

CBS (Cystathionine Beta-Synthase)  Converts homocysteine to cystathionine in  Elevated activity can increase sulfur load, affecting Low-sulfur diet, molybdenum, B6.
the transsulfuration pathway. detoxification.



Comprehensive List of Genes Discussed with Role, Impact, and Support cont.

VDR (Vitamin D Receptor)
MAO-A/MAO-B (Monoamine Oxidase
A and B)

NR3C1 (Glucocorticoid Receptor)
SUOX (Sulfite Oxidase)

SULT (Sulfotransferase)

CRHR1 (Corticotropin-Releasing

Hormone Receptor 1)

BDNF (Brain-Derived Neurotrophic
Factor)

DRD2 (Dopamine Receptor D2)

DBH (Dopamine Beta-Hydroxylase)
IDO1 (Indoleamine 2,3-Dioxygenase
1)

KMO (Kynurenine 3-Monooxygenase)
CYP1A1, CYP1A2

KAT (Kynurenine Aminotransferase)

DNMT (DNA Methyltransferase)

Regulates vitamin D activity and immune
response.

Break down neurotransmitters like serotonin

and dopamine.

Regulates cortisol sensitivity in response to
stress.

Converts sulfite to sulfate, part of sulfur
metabolism.

Conjugates sulfate to hormones and xenobi-
otics for excretion.

Modulates the HPA axis response to stress.

Supports brain plasticity and neuronal
growth.

Regulates dopamine receptor sensitivity.

Converts dopamine to norepinephrine.

Converts tryptophan to kynurenine, modu-
lating immune response.

Converts kynurenine to
3-hydroxykynurenine.

Metabolize estrogens and detoxify environ-
mental toxins.

Converts kynurenine to kynurenic acid.

Adds methyl groups to DNA, regulating gene
expression.

Affects calcium metabolism and immune
modulation.

Slow activity can increase mood variability and
stress sensitivity.

Variants can affect HPA axis regulation and stress
resilience.

Low activity can lead to sulfite accumulation, caus-

ing oxidative stress.

Reduced activity affects hormone metabolism and

detoxification.

High activity can increase cortisol release and
stress response.

Low levels linked to mood disorders and cognitive
decline.

Variants can influence motivation, reward re-
sponse, and mood.

Low activity can lead to dopamine excess and
norepinephrine deficiency.

High activity diverts tryptophan, reducing sero-
tonin synthesis.

High activity increases neurotoxic metabolites.

Variants affect estrogen balance and oxidative
stress.

Low activity can lead to neurotoxic metabolite ac-
cumulation.

Variants can affect global methylation, impacting
hormone balance.

Vitamin D, magnesium, vitamin K2.

B2 (riboflavin), polyphenols, SAMe.

Omega-3 fatty acids, adaptogens, stress management
techniques.

Molybdenum, taurine.

Sulfur-rich foods, vitamin B6, magnesium.
Adaptogens, regular sleep, mindfulness.

Omega-3s, regular exercise, green tea polyphenols.
Tyrosine, magnesium, exercise.

Vitamin C, copper.

Tryptophan-rich foods, curcumin, antioxidants.

Antioxidants (vitamin C, E), resveratrol.

Cruciferous vegetables (DIM), antioxidants.

Vitamin B6, curcumin.

Methyl donors (B12, methylfolate, TMG)



Become a Provider

Exclusive Hormone Education for DUTCH Providers

Mastering Functional
Hormone Testing Course

DUTCH Interpretive Guide Group Mentorship Sessions

Become a DUTCH Provider Today!

Become a Provider
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Thank You!

For questions, contact:

info@dutchtest.com

(503) 687-2050

www.dutchtest.com
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