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Dr Shawna Kiker, ND
The function of hormones on the
endocrine system in chronic and
neurological disease

It all starts with a healthy...

Hypothalal ry-
Adrenal Axis

The HPA Axis

O Communication between
healthy tissues of the
Hypothalamus, Pituitary and
the Adrenal glands maintain a
healthy Immune System

[e]

This is cytokine mediated and
stimulated by adrenal
hormones to upregulated the
immune response of
Macrophages, Neutrophils,
Natural Killer (NK) cells and
mediates the TH1/TH2 immune
response.

FROM THE ADRENAL
CORTEX

“You've become run down from working
too much. Try sneezing on your boss.”

Stress Depletes
Cortisol

Decreased Cortisol
decreases Viral
Immunity

Chronic Stress
depletes Viral
Immunity

The adrenal hormone metabolism in the
immune/inflammatory reaction

S R Bornstein 1, H Rutkowski

PMID: 12530688

Abstract
The interactions between the immune system and HPA
axis may be characterized by a circuit which includes; (i)
activation of the HPA axis and initiation of the stress
response which, in term, has immunomodulating
properties; (ii) a feedback mechanism derived from the
immune system which regulates the HPA axis. Over the
past few years, it has become evident that the adrenal
gland, itself, as the main effector organ of the HPA axis,
is a major site for both the synthesis and action of
numerous cytokines. In addition to the cytokine mediated
activation of adrenal regulation there are cytokine
i cell-cell mediated i o 1
interactions. The nature of this immune-endocrine
crosstalk is implicated in adrenal dysfunction and
disease. During inflammatory and autoimmune disorders
including sepsis, inflammatory bowel disease and

id arthritis, the i i | crosstalk
becomes more critical in maintaining an adequate
adrenal stress response.
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Thyroid- Graves/Hashimoto’s, Temp dysregulation
Sleep Disturbances- corfisol
Brain Fog- Memory Dysfunction

Adrendline Dysregulation- adrenaiine rushes, fafigue

. “wired and fired”

Sex Hormone Dysregulation- Endometriosis, PCOS, Uterine Fibroid, Polycystic Breast Dz,
decreased libido

Mitochondrial Dysfuncion- fatigue, mineral malabsorpfion dt hypochlorhydria
Digestion- Parasites, 1BS, allergens and infolerances

Glucose and Insulin Dysregulation

Serofonin/Dopamine Production- Anxiety, Depression

Immune System- Increased risk of cancer, autoimmune and parasitic infections,
fibromyalgia

logical ities- Hyper-reflexia, muscle weakness, impaired inteligence and
abnormal autonomic function- particularty postural hypotension
Abdominal Fat, Hair Loss, joint pain, muscle m

ass loss, dizziness, Electrolyte imbalance,
over-exertion with normal exercise and more...
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Hypothalamic W

Pituitary
Gonadal axis
The HPG Axis
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Adrenaline &
Norepinephrine

~*  Ridosterone

Pregnenolone
Steal

Cortisol

O Oral: Empty stomach in the morning
O Sublingual or Micronized tablet
O Men: 50-200mg
O Women: 10-50mg
O Bipolar Disorders: 500mg/day
O Transdermal Patch:
O Variants in absorption due to skin hydratfion

O High dose short term, low dose long term
O Labs: Serum Blood

O optimal level of serum blood
pregnenolone is 180 ng/dL

O Check before freatment and after 4 weeks of
inifial reatment
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Progesterone as
( Steroid Hormone Synthesis Pathways R NeUrOPrOi’eCi’ive
Progesterone

O Chronic Stress depletes
Progesterone to make up for
depleted cortisol levels

Progesterone modulates
GABA receptorsin the brain,
having a calming and anti-
depressant effect

o

]

Depletion in Progesterone
leads to stimulatory effectsin
the brain and depression.

's plausible of
neuroprotection:

O Protecting or rebuilding the blood-brain barrier
O Decreasing development of cerebral edema
O Down-regulating the inflammatory cascade

O Limiting cellular necrosis and apoptosis.

Steroids. 2011 Aug76(9).845-55
Progesteroneinhibition of voll

the reaiment of acute

worthy. injury
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Progesterone Delivery and Dosage

© Oil suspention drops 4mg/gtt, USP Progesterone

O sublingual Troche 50-200 mg
Pill: 50-200mg, USP Progesterone
Topical: Cream, Gel, Patch
Other: IM, IV, pellet
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There are better Neuroprotective effects with
Vitamin D than with Progesterone alone!

* Less neuro inflammation
Less stress on the nervous system
Better recovery from neurological brain
disorders
Increased integrity of the blood-brain barrier

Cyciing Female:

« Start day 19 to first day of menstruation
Can be used all month long, adjusting to hig
O Menopausal Female:

+ Continuous and adjust for cycle if peri-mena
Men: Use between 10-100mg/day progesterone

O Men secrete <3.18 nmol/L (<1 ng/mi) proges

o

P stooh

o 3 Florida vacaton

o

Levels over 1200mg/day are given fo men who

o

Expect treatment for a minimum of 2-6 months before decreasing or eliminating hormone therapy

Progesterone and VitaminD.
©  Neurobiol Aging, 2009 May 29
VIV_FWGM inD deficency reduces i

O MolMed.2009 Sep-Oct:15(9-10:328.36
R RSt Axas Btes Neroprotection against xctoosicy in Cutured

Corfical Neurons fhan Progesterane Alone

o

Common Side-Effects patient's nofice with too much progesterone- clue to re-do labs!

+ Breast fendemess, Anxiety, Dizziness, wieght gain, water retention
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Cyclical Dosage Confinuous
Type (typical max dose) Dosage
P (typical max dose)
Medroxyprogesterone
Progesterone ‘= o e
Progesterone-
Eq Uiva Iency Micronized or Sublingual Up 0200 mg 100 mg Serum Blood Saliva (10-12x more sensitive)
Norethindron acetate- | ¢ - 25m Women ng/ml nmol/L pg/ml pmol/L
oral 9 -5 mg Follicular <1 <3.18 12-100 38-318
1.5% to 10%.
3% to 20% 1.5% cream= 15mg/ml
Progesterone- Cream | 3% cream= 30 mg/ml | 10% cream= 100mg/mi wjigel 5-20 15.9-63.6 75-270 238.5-858.5
20% cream= 200mg/ml | (or gram)
Postmenopausal <1 <3.18 12-100 38-318
Norethindrone- oral 7mg 35mg
Eontieus Dol M 1 ng/ml 3.18 I/L 15-100 47.7-318
Every other day for 12 days len < 1ng/mi <3.18 nmol - 7=
Progesterone gel 4% (delivers 45 mg of progesterone per application)
2 times weekly
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women. o

O Cortisol, our s% hormone, has

Testosterone

16

Low libido
Low Energy
Eight gain - loss of muscle mass
Hypogonadism

Erectile Dysfunction

Low sense of well being

Low Sperm count

Decrease in bone density

Low libido
Low Energy
Weight gain - loss of muscle mass
Loss of bone density

Depression

Low sense of well-being

Siress incontinence

Decreased motivation for change

Mood Changes Estrogen Dominance $X
Memory loss Memory Loss
Hair Loss Hair Loss

Elevated Cholesterol- Hypercholesterolemia

Anemia
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Women
Harvard Health Publishing, Women's Health
Study identifies effe dose for women
October 16,2014

Testosterone applied to the skin has been demonstrated to improve sex drive in women.
However, there has been uncertainty about the optimal dose—one that works well without
unacceptable side effects.

O Astudy in the journal Menopause, published online in August, may fill that void. Researchers in
Australia tested both 5-mg and 10-mg doses of a standardized 1% testosterone cream in
seven healthy postmenopausal women with imperceptible blood levels of testosterone. They
found that applying the 5-mg dose to the upper arm daily for six weeks brought testosterone
levels back into the normal premenopausal range, while using the 10-mg dose elevated levels
above the premenopausal range. Neither dose was associated with masculinizing side effects.

+ SubQ: 5-10mg every 7-10days, Dermal or SubQ injection
+ IM: Cypionate 10-25mg every 7-10 days, deep muscle
- Testosterone levels peak after day 2-3 of the injection and then slowly fall back
down over the next 4-5 days
+ 1% Cream: 5mg-10mg, daily topical
= May require higher doses and changes in dosing over time
« Absorption varies between individuals and skin hydration

0 00O

Side Effects and Symptoms of too much Testosterone
Hypertension Increase Muscle Mass
Irritability Decreased Breast Size
Mentrual Irregularities + Change in Body Shape
Absent Period Qily Skin

Hirsutism Deeper Voice
Enlarged Clitoris Excess Body Hair
Balding- Hairline

19 20

As a general rule, if you have a woman who is symptomatic with testosterone levels in the bottom
50% of the reference range then you should consider testosterone replacement therapy

Men
+Araujo AB, et al. (2011). Endocrinology of the aging male.
« IM: Cypionate 100-200mg every 7-10 days, deep muscle bprcem.com/article/S1521-690X(10)00174-0/abstract
« Testosterone levels peak after day 2-3 of the injection and then slowly fall back *Huo S, et al. (2016). Treatment of men for “low testosterone”: A systematic review.
down over the next 4-5 days —g—%f’jb;, i "Z'E °‘;/ I’"czlgg’gc’SS/PMcsa"”“y " . o
+ 5.20% Cream/Gel: 5mg-10mg/ml, daily fopical ~Johnson RE, ol al. (2009). Gynecomastia: ¢ an
« May require higher doses and changes in dosing over time

UE'FE VERY WORRIED

) S nd ch S : “Mayo Clinic Staff. (2018). Low sex drive in women.
« Absorption varies between individuals and skin hydration L"m: RoRiont ini onditions/low-sex-drive-i i 20033229
+ Oral: Not an option due to liver toxic effects of 1 pass metabolism +Mayo Clinic Staff. (2016). Male hypogonadism.
onditions/male I 20354881
Side Effects and Symptoms of too much Testosterone *Mayo Clinic Staff. (2017). Tesioslemne thempy Potential benefits and risks as you age.
- Hypertension - Excess Body Hair 20045728

+Mayo Cllmc Staff (2015). Ersctlle dysfunclron

Imitable and Emotional * Increased Sex Drive
Decreased Sperm Count + Sleep Apnea

0355776
+Margo, Katherine, Robert W\nn "Testosterone treatments: why, when, and how." Am Fam Physician

+ Balding + Breast Enlargement 73.9 (2006): 1591-8

+ Increase Muscle Mass « Liver disease «Clinicaltrials.gov, vs. . ClinicalTrials.gov identifier (NCT
+ Oily Skin + Depression number): NCT03091348

- _Deeper Voice - _Headaches

21 22

903 Of Lo Tesiossrone ngh Estrugen inMen

Estrogen Dominance in Men

Estrogen

The Goldilocks Hormone-
Not to high, not too low, but just right!

"I sure manopouse is no fun, bat lesk en the
bright side_beards cre in fashion right now”
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__ O COMT gene mutations can also cause high or low dopamine levels
Heart Disease Thyroid Disease O High:
© Amine containing foods with fryptophan, tyrosine, phenylalanine- furkey, cheese

Stroke Stroke © Smoking, Alcohol, Caffeine

Erectile Dysfunction Auto-Immune Disease

Low bido Low Libido

Weight gain, low muscle mass Weight gain Aggressive tendencies Addiction

Prostate Dysfunction and Cancer Breast, Uterine Cancer Violent Behavior Low Libido

Fatigue Fatigue Impulsivity Depression

Gynecomastia Fibroids, Endometriosis, PMS, PCOS Schizophrenia Tremors

Mood Swings Mood Swings Mental and Physical Fatigue
Hair Loss
Migraines/Headaches
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Metabolism of Estrogen-
The Goldilocks Hormone

O COMT SNPs-

Mg are also helpful!

Methylators- Folate and B12, SAMe, Betaine & Glycine, 86 and Mg are also
helpfull

WARNING!
COMT mutations

Helo understand how much support e Exrogen pafhvys e problems ol el of recurrlt 0 gertcoly presired o
may need and why Estrogen metabolism favors inflammatory producing enzyme. This group of patients il NEED mefhylafion supp
estrogen metabolism. . < !

o Low dose SAMe, Mg and B12 in frequent dosing works great!
O Low levels of E1 converfing to 2-OHEI and 4-OHEI compared fo 9 a 9 woned
16-OHE1 = Low Methylation Esh’ogen
. ©  Aromatase Inhibitors
o 21ya onel) 2 (ZOMeEN) High Dominance O il Cotmotkbsdmaliey B
ratio= Low Methylation Has been shown fo reduce 16a-OHE! and increasing 2-OHE1
Treatment o Imperan o nclodo oo oo COMT NP cons o
O 2/16 Hydroxyestrogen Rafio- High 16-0-OHE1 with low 2-OHE1, Op'hon S © Needs Normal stomach pH fo convert fo acfive DIM
driving ratio fo be low= Low Methylation 0 Canincrease Testosterone
O DIM- safe in doses up fo 600mg/day
O Indole-3-Carbonol- Has been shown to reduce 16a-OHE] and © Safer, more stable and more research with DiM
increasing 2-OHE! 0 Can increase Testosterone
O Fiber
© Methylators- Folate and B12, SAMe, Befaine & Glycine, 86 and 0 Decreases the available Estrogen for reabsorpiion from the gut back

o the liver.
O Provides Pre-biofics for healthy gut bacteria
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O Estrogens prevent and controls the inflammatory response in the manifestation and
progression of pathologies, such as multiple sclerosis, Parkinson's disease, and Alzheimer's

disease
Studies in 2017, sugge Erogane Mriothsmie Aoy o Aoy g s Polt, and Adkian

period is cardioprote:

30



3/27/2022

Neural Regen Res. 2017 Nov; 12(11): 1799-1800.
doi: 10.4103/1673-5374.219036
PMCID: PMC5745828

PMID: 29239320
VOginGI D,—yness Outlook on the neuroprotective effect of estrogen
’ . Xavier d'Anglemont de Tassigny”
PM: Depression dt T f Serotonin
S ERIESSIO dt decrease of Seroto Author information Article notes Copyright and License information Disclaimer
Hoft Flashes Parkinson's and Alzheimer's Dz This short re therapy with
N . B paricular oG on sarms of T recen oo might lead fo new.
Urinary Incontinence, UTI's Decreased HDL Cholesterol neuroproteciive freafments.
il i i i Noumpmocme properties of estrogen in brain injury and neurodegenerative
Heart Palpitations, Heart Disease Decreased Bone Density ES,, Mhos podtve ‘gpac,m General cogrifive ,ung,m cnd the
. L. : to or
Memory Loss Decrease in Cognitive Function profection are p\enﬂ!u\
Jeinti RElR- il <Al G ane, oG edancs Hom CH ol SABrORone e SxperTe
TR i 3 i studies suDDOrl the use of estrogenic compounds to prevent or moderate the brain
Tinnitus Estrogen is neuroprotective from Epilepsy fissue damage. On fhe ofher hand. ihe complexily of esirogenc actions
. . " . . " throughout the body makes estrogen therapy a rather unspecific and challenging
Burning Tongue Estrogen is neuroprotective in Brain Injury freaiment for the injured brain. Consequently, finding the specific intracellular
5 = o o . mechanisms promot esirogen sfimulation may help to ap«muuy mne me cell
rittle Nails rogen is neuroprotective in degenerative Romeostass and raise profecive sields 1o prevent ine ENS o
g P! g
P occuring after nerve injury, or in a disease. Thus, nsurcpm'ez:ﬁve s'rc'egy S
brain disorders on esfrogen freatment is conceivable, although much effort has fo be made
before this can be achieve

Type of Estogen Typical Dose

Conjugated Estrogens oral 0.625 mg, daily Pregnant mare urine, converted fo
Estrone
Ethinyl Estradiol Oral Estradiol 0.02-0.05 mg daily
Alzheimer's Dz Micronized Estradiol Oral Estradiol 0520
icronized Estra al Estra .5-2.0 m,
al V.W. Henderson, A .
Estrones Oral Estrone 0.625-25 mg
Compounded Estrogens Tri-Estrogen 10%E1 Compounding Pharmacy
- Therole of esfrogen in the freatment of Alzheimer' disease Stanley J. Birge, May 01, 1997 oxe
+  The epidemi of estrogen therapy and Alzheimer's disease Victor W. Henderson, May 01, 1997 Biosnibich g’;,';%,';f' LTS DOSRo/Resy SntepicierenievaiclEing]
Twice per week 0.05mg twice/week Systemic, even level of Estradiol
- Effects of estrogen replacement therapy on response to tacrine in patients with Azheimers disease Lon S. Schneider,
TG R Folow. ViCTor W-engarson. of o juns Of_Tg9e - -oatients wilh Aheimers diease
Vaginal Cream Estradiol 0.01% Vaginal Cream Treats vaginal dryness
1-4g/day
Migraines Pell Estradiol/Estriol 12.5mg every 4 months Risk of infection at insertion site
- Incidence of migraine relative to menstrual cycle phases of rising and faling estrogen E. A. MacGregor, A. Frith, J. O G (B e
Ells, of di.. Sepiember 13, 2006
Oral Contraceptives Varies Not for HRT due to the high
Alzheimer's Dz- decreased Incidence of Dementia Estrogen/Progesterone progesterone levels
- Postmenopausal estrogen use and Parkinson's disease with and without dementia K. Marder, M.X. Tang, B. Alfaro, ef
Gl Neurology Aprl 01, 1998 Soy Products Phytoestrogens Alternative to drugs, high in
s
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