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HORMONES…
Who needs them, anyway?

THE MATRIX
DEFINITION OF HORMONE:
A chemical substance produced in the body
that controls & regulates the activity of
certain cells or organs
Derived from the word “hormao,” which
means “to set in motion” or “to stir up.” It
was used in ancient Greece to convey vital
principle of “getting the juices flowing”

THE WIZARD OF OZ
PSYCHONEUROIMMUNOENDOCRINOLOGY
The study of the connectedness of mind, body,
emotions & spirit
The expansion of current concepts to include the
human energy field

The basis of Chinese, Indian, Hebrew & other
world medicine systems
The human energy field interacts with all the
energy fields, beginning with the pineal gland
Quantum physics is the basis of this study

SHE’S GOTTA HAVE IT
SOME HORMONE COMMON
DENOMINATORS

The hormones of the entire endocrine system are necessary to
develop & maintain proper health. Receptor sites on every cell
of the body for every hormone
All hormones drive the Krebs Cycle

All steroidal hormones are anabolic except cortisol
All steroidal hormones are antioxidants
All steroidal hormones are immunosuppressive to varying
degrees
Any hormone deficiency leaves one susceptible to immune
imbalance & a reduced ability to build & maintain all types of
collagen

SOME HORMONE COMMON
DENOMINATORS (CON’T)
The number of receptor sites
present in tissues are not stagnant influenced by: diet, nutrients,
inflammation, drugs, & endocrine
disruptors
Hormones modulate cell death
replication, protein synthesis, &
immune function

INSIDE THE WALLS OF
DOWNTON ABBEY

There’s an upstairs & a downstairs,
but all the work must be accomplished.

THE MITOCHONDRIA

THE PRODUCERS
HOW MITOCHONDRIA AFFECT
HORMONES
The mitochondria give birth to all 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.
Manipulation of this pathway has been shown to ↑
production of testosterone
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HOW MITOCHONDRIA AFFECT
HORMONES (CONT’D)
Steroid hormone biosynthesis begins in the mitochondria
Receptors for estrogens, androgens & thyroid hormones are
found in the mitochondria of many cell types
Estrogen & testosterone play a protective role in the
mitochondrial processes implicated in aging
The mitochondria in brain cells also are affected by steroid
hormones
Nitric oxide produced in the mitochondria of the
hypothalamus launches the release of luteinizing hormone
releasing hormone

Mitochondrial production of NO in the pituitary helps regulate
the release of LH

BACK TO THE FUTURE
HOW HORMONES AFFECT
MITOCHONDRIA
Thyroid hormones are critical to the function
of the mitochondria
Estrogens have a beneficial effect on
mitochondrial function in the vascular
system, muscle repair is also dependent on
hormonal interaction with the mitochondria
Post-menopausal obesity & insulin
resistance may be due to skeletal muscle
mitochondrial dysfunction caused by a drop
in estrogen levels
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HOW HORMONES AFFECT
THE MITOCHONDRIA (CON’T)
Receptors for estrogens, androgens & thyroid
hormones are found in the mitochondria from
many cell types
Researchers have detected estrogen receptors in
mitochondria of rat uterine & ovarian cells, MCF-7
breast cancer cells, cultured human lens epithelial
cells, & rat hippocampus & neuronal cells
There are androgen receptors in mitochondria of
human sperm cells.
Found in the mid-piece region of sperm cells,
home to a high concentration of mitochondria
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HOW HORMONES
AFFECT MITOCHONDRIA
(CON’T)

This interplay between hormones & mitochondria impacts many
areas of health
All the major hormones, except cortisol, ↑ mitochondrial
production of NO.
Estrogens & androgens protect the mitochondria against different
insults

Estrogen & testosterone play a protective role in the
mitochondrial processes implicated in aging
The levels of mitochondria in many tissues are at least partially
dependent upon androgens
Many aspects of mitochondrial function & biogenesis are under
estrogenic control, including mitochondrial stage 3 respiration, the
Krebs cycle & oxidative phosphorylation

HOW HORMONES
AFFECT MITOCHONDRIA
(CON’T)

β-estradiol & testosterone trigger a complex
molecular mechanism that involves crosstalk
between the mitochondria, nucleus & plasma
membrane of the cell

One of these other processes is mitochondrialdependent testosterone production. With age, the
mitochondria trigger the production of less & less
testosterone
This is why mitochondria are a common link
between aging & infertility
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WHERE HAVE ALL THE HORMONES GONE?
GONE WITH THE WIND
OC’s

Stress adaptation

Tubal ligation

Microbiome

Hysterectomy

Medications

Oophorectomy

Physical anomalies

Vasectomy

Lack of exercise

Multiple pregnancies

Nutritional deficiencies

Harmful EMF exposure

Xenobiotics

Menopause & andropause

Detox deficiencies

Genetic SNP’s

Chronic illness

Miscarriages & terminated
pregnancies

Vaccines

GRAPES OF WRATH
XENOESTROGENS
Substances foreign to human body that resemble & act like
estrogens
Derived from petroleum products, therefore, they are fat
soluble
Plastics - nonylphenols, bisphenols, phthalates
Organic chlorinated pesticides
DDT, endosulfan, atrazine, 2,4-D, dioxins, PCB’s, styrene,
phthalates, nonylphenols
Highest accumulation in dairy products, chicken, turkey,
beef, pork, water, corn, sugar, contaminated fish
(descending order)

BADLANDS
XENOESTROGENS &
XENOBIOTICS
↓ the average of puberty in children
Endometriosis, infertility, ovarian
cancer
Metabolic changes
Destruction of immune system

TO KILL A MOCKINGBIRD
XENOESTROGENS & XENOBIOTICS
(CONT’D)

World Health Organization (1964): 80% of all cancers
due to synthetic carcinogens
#1 cause of breast & prostate cancer
U.S. has the highest incidence of BC in the world
Rise since 1950 from 1 in 20, to 1 in 7 women
Many industrial workers are at 10x the risk of
developing cancer
Their children are at a higher risk - ie: childhood
leukemia 2 -5x greater incidence if father worked
with spray paints & dyes

THE THING
VOLATILE ORGANIC
COMPOUNDS
Adhesives
Benzene, formaldehyde, terpenes
Carpet

Alkanes, formaldehyde, styrene, methylbenzene
Paints, stain, varnish
Acetates, alcohols, benzene, formaldehyde
Floor & wall coverings
Acetates, amines, xylenes, formaldehyde

CRY BABY
XENOBIOTICS FOUND IN CORD
BLOOD
Compound
Heavy metal mercury
Polychlorinated dioxins &
furans
(PCDD/F)

Perfluorinated chemicals
(PFC’s)
Chlorinated pesticides

Polychlorinated biphenyls
(PCBs)

Where Found
Dental amalgams, seafood &
vaccinations
By-products of plastic
production (PVC), industrial
bleaching & incineration
Teflon™, Scotchgard™,
fabric & carpet protectors,
food wrap coatings
Most are banned for use;
found in farmed salmon &
other fat containing foods
Used as lubricants &
insulation; high in farmed
salmon

SOMETHING’S GOTTA GIVE!
METABOLIZING
ENVIRONMENTAL TOXINS
Autophagy - the breaking down & elimination of old or no longer used tissues
as well as the expulsion of toxins from cellular cytoplasm
COMT- A deficiency of folate, choline, methionine, or B vitamins can result in
under-functioning COMT, resulting in the inability of the body to not only
metabolize hormones but to detoxify.

CP450 - Inadequate cofactors such as heme (iron), that affect the CP450
enzymes also result in the body’s inability to detoxify xenobiotics, drugs, &
chemicals. Multiple drugs inhibit CP450 ie Prozac, Paxil, Flagyl, Cardiazem,
etc
Nrf2, COMT, etc. - antioxidants, the fundamental Heart of Health
supplements, & herbal/anti-oxidant combination of magnesium ascorbate,
phosphatidylserine, green tea leaf extract, resveratrol, turmeric root extract,
black pepper extract, sulforaphane, inositol, SOD, & NAC - This combination
of herbs is not only designed to stimulate autophagy but also pushes a critical
protein in the Nrf2 genetic pathway

THE GREAT ESCAPE
HEALTHIER OPTIONS
Use paper products without chlorine bleach
Avoid soft plastics
Use organically produced food & purified water
Avoid the use of glyphosate (Round-Up®) &
genetically modified organisms
Eliminate dairy consumption

↓ animal protein consumption
Eat low on the food chain
Body requires 22 min, 15 vit, 8 AA, 2 EFA to
metabolize

THE LIES OF SEX, LIES AND
HORMONES
TOXIC BURDEN OF MILK
Pesticides / herbicides
Modern animal milk generally has 400%
more pesticides than an equivalent sample of
grains or vegetables
Bacterial pathogens

States allow 4 - 7% alive pus in cow’s milk
which is above the established limits due to
chronic mastitis
Viral pathogens
Linked with childhood & adult leukemias

TOXIC BURDENS OF
MILK (CONT’D)
Saturated fats

Lactose, whey, casein
Glutamate
Highly concentrated pharmaceuticals
Powerful bovine hormones & growth
factors

DIE HARD
BONUS INGREDIENTS
Intentional
rBGH/BST
BT toxin
Antibiotics
Anti-inflammatory
agents

Foreign to the planet
proteins – from
genetically modified
grains

Accidental
PVC
Bacillus thuringiensis
toxin
All bovine pituitary
hormones
Bovine hypothalamic &
thyroid hormones
Gastrointestinal peptides
Growth factors (IGFs I &
II)
Bromide, fluoride,
chlorine

INVADERS FROM MARS
HORMONES IN YOUR MILK
Prolactin
Growth hormone
Thyroid stimulating
hormone
Follicle stimulating
hormone
Luteinizing hormone
Adrenocorticotrophic
hormone
Oxytocin
T3
T4
Reverse T3

Insulin like growth
factor-estradiol
Estriol
Progesterone
Testosterone
17-ketosteroids
Luteinizing hormone
releasing hormone
Gonadotropin releasing
hormone
Vasoactive intestinal
peptide
Neurotensin
And MORE!!!

GET OUT
R BOVINE GROWTH HORMONE/BST
Banned by European Union & Canada
Recombinant bovine somatotropin is being used to
↑ milk production
↑ insulin like growth factor
Insulin like growth factor is the marker for ↑
growth hormone

↑ the growth of cancer cells
↑ proliferation of pancreatic cancer
↑ the incidence of breast, colon, pancreatic cancer

LETHAL WEAPON
INSULIN LIKE GROWTH
FACTOR
Has a mitogenic effect on the bowel

It is not protein bound & strong
enough to act on intestinal cells
because it is concentrated in that area
Causes intestinal micro-bleeds

WHAT IS THE PURPOSE OF
MAMMALIAN LACTATION?
To provide pre-digested solid
matter from which quantum
physics can be created

To provide building blocks
from which the physicality
can be created
To stimulate the
development of the immune
system in the intestinal tract
To stimulate the formation of
the thymal immune system
To provide nurturing, which

triggers the production of
happy neuropeptides
To provide a basis for
developing the endocrine
system
To create bonding via
oxytocin – feeling of love
To promote the general
health & well-being of the
mammalian mammary gland
& other tissues such as
contraction of the uterus

APOCALYPSE NOW
SIDE EFFECTS OF DAIRY
The most inflammatory substance that we’ve tried to make into food
↑ substance P levels, CRP, Sed rates
Elevates IgG, IgM, IgE

↓ formation of healing hormones
Carries the most fat soluble chemicals to the central nervous system
Disrupts endocrine fxn’ing & hormone uptake, metabolism
stimulates abdominal adipocyte & preadipocyte abdominal & visceral
formation
Leaky gut syndrome
Extremely acid forming

Creates mucous layer on mucosal membranes including sinuses,
throat, nasal, lung & bronchial passage ways

MORE SIDE EFFECTS OF
DAIRY
Wrong fats, Ca++, amino acids
Thickens lymph — impedes ability to carry away old
collagen & destructive toxins

Causes osteoporosis & hip fractures
Inhibits glucosamine synthesis by collagen
Elevates the production of hyaluronidase which ↑ the
premature breakdown of collagen
Too high in protein & phosphorus

Contains the most chemically laden cytotoxins, per
gram, of all foods

INVASION OF THE BODY SNATCHERS
A PRIMARY CAUSATIVE FACTOR
IN…
Acid reflux
IBD
IBS
Ulcerative colitis
Asthma
Food allergies
Environmental
allergies
Otitis media
CANCER !

Autoimmune
Dyslipidemia
Hypertension
Neurological
disease
Insulin resistance
Type I diabetes
Arthritis & all other
inflammatory
conditions

GOT MILK?
GOT OSTEOPOROSIS!
We’re peeing out our bones to the tune of 10 85mg per day in the U.S.

The U.S. leads the world in calcium & dairy
consumption with the highest incidence of
osteoporosis & hip fractures
Contributors: protein, smoking, carbonated
beverages, alcohol, coffee/caffeine, low hormones,
couch potato ….
No amount of calcium intake can prevent this
urinary bone loss in the presence of high protein

THE HUNCHBACK OF NOTRE DAME

OSTEOPOROSIS
Harvard nurses health study found that those
who drank 2 or more glasses of milk daily
suffered 1 & 1/2X as many hip fractures &
slightly more fractures of the forearm than
subjects who drank 1 glass per week or less
A 6 year study of 12 - 18yo girls with calcium
intake ranging from 500mg - 1500mg /day.
Concluded – none of the girls with low
calcium intake had any different bone
development than girls with high calcium
intake

WICKED
DAIRY IN HYPERINSULINEMIA
AND DIABETES
Amino acid structure of whey & casein plus
lactose promotes a chronic state of
hyperinsulinemia, leading to insulin
resistance
Dairy consumption promotes diabetic
nephropathy & causes inflammation in the
kidney, pancreas & whole body
Dairy elevates the production of immune
globulins that directly attack beta cells

CLEAR AND PRESENT DANGER
BOVINE LEUKEMIA VIRUS
Does not die during pasteurization, fermentation,
or cooking
Is estimated to infect 80-100% of all raw milk
U.S. study: 44% tested positive for BLV, 59% of
which had a history of BC, 29% had no history of BC
Australian study: 61.5% tested positive for BLV,
77.6% of which had a history of BC, 41.3% had no
history of BC
There is now a concern for those who tested
positive for BLV but not cancer during the study
period - evidence points towards them developing
BC

MILK SUCKS

EAT, PRAY, LOVE
LIFESTYLE AND DIET
Always begin with diet, nutritional
supplementation, exercise & other
lifestyle changes. ALWAYS
Use nutritional medicine,
homeopathy, botanicals, & other
complimentary modalities to
restore biochemical functioning
before other interventions
whenever possible

IT’S A WONDERFUL LIFE
EXERCISE HELPS EVERYTHING
Helps regulate blood sugar & blood flow

Improves immune function & lymph flow
Helps relieve depression, anxiety & pain

Helps lower blood pressure & cholesterol
Improves bone density & lean muscle mass

Improves stamina & creativity
NEVER replaced by diet, nutrition or drugs

A HEALTHIER FOOD
PYRAMID
Based on

biochemistry
and world
populations
and who lives
the longest,
the most
disease free.
How do they
eat?
NOTICE: This
does not say
animal protein
or have any
dairy products!

* Organic as
much as possible!
Treats
Good
Fats

Protein

* Drink 64 oz of
Purified Water daily
* Cook with Extra Virgin
Coconut oil or Avocado Oil or
Grape Seed Oil - not Butter
* Only Drizzle and Dip with
Olive Oil

Complex Carbohydrates
(2-3 servings/day)

Fruits and Veggies 50% to 70%
4-6 whole fruits & 4-6 veggies/day

* Stay away from Partially
Hydrogenated Oils
* Eat Ghee or Butter
not Margarine

MEANINGFUL LEVELS OF
NUTRIENTS IN YOUR MULTI
Vitamin A (Betacarotene 7463mcg RAE [87%] & Acetate 3048mcg
RAE)……………………………………………………….……………………35,000 IU(10511mcg)
1168%
Vitamin C (L-ascorbic acid) ………………………..………………………………2,000 mg 2222%
Vitamin D3 (cholecalciferol)………………………………………………..2,000 IU (50mcg) 250%

Vitamin E (D-alpha tocopherol) ……………………………………………800 IU (536mg) 3573%
Vitamin K1 (phytonadione)………………………………………………………..….150 mcg 125%
Vitamine K2 (menaquinone)………………………………………………………..…200mcg 167%
Thiamine (benfotiamine [100mg] & thiamine HCI [100mg])) …………….……200 mg 16667%
Riboflavin (riboflavin 5’phosphate sodium [50mg] & riboflavin [50mg])…….100 mg 7692%
Niacin (niacinamide [250mg] &nicotinic acid [50mg]…………………………… 300 mg 1875%
Vitamin B-6 (pyridoxine HCI [270mg] & pyridoxal 5’phosphate [30mg])……300 mg 17647%
Folate (folinic acid calcium salt [600mcg] & L-5-methyltetrahydrofolate calcium [200mcg])
………………………………………………………………………….1360mcg DFE (800mcg) 340%

Vitamin B-12 (hydroxocobalamin chloride)…………………………………..1,000 mcg 41667%
Biotin ………………………….……………………………………………………..….500 mcg 1667%

AND MORE NUTRIENTS
Pantothenic Acid (D-calcium pantothenate) ……………..500 mg 10000%
Iodine (kelp thallus extract [48mcg] & potassium iodide [950mcg])
…………………………………………………………………… 1,000 mcg
667%
Magnesium (aspartate) ……………………….………………… 500 mg
119%
Zinc (picolinate) ….……………………………………………….. 50 mg 455%
Selenium (L-selenomethionine Trit [0.5% Se]) …………. 400 mcg 727%
Copper (bisglycinate chelate) ................................................. 3 mg 333%
Manganese (citrate) …………………….……………………….. 20 mg 870%

Chromium (polynicotinate) ………………………………… 400 mcg 1143%
Molybdenum (glycinate chelate) …………………………….300 mcg 667%
Potassium (tripotassium citrate) ………………………………….99 mg 2%

AND THAT’S NOT
ENOUGH…
Inositol ………………………………………………………….………… 300 mg
Choline (bitartrate) ………………………………………….…… 300 mg 55%
Betaine HCI………………………………………………………………..150 mg
Citrus fruit extract (bioflavonoids) ……………………………………..100 mg
PABA (para-aminobenzoic acid) ………………………………………100 mg
Natural mixed tocopherols……………………………………………….40mg
L-glutamic acid HCI……………………………………………………… 20 mg
L- Methionine ………………………………………………………..…..12.5 mg
Coenzyme Q-10 (Ubidecarenone)…………………………….………. 10 mg
Boron (citrate) ……………………………………………………………… 4 mg

Vanadium (aminomin) ………………………………………………… 300 mcg
N-Acetyl-L-Cysteine/ L-Cysteine HCl ………………………………..300 mcg
Trace Elements (bentonite clay)……………………………………… 100 mcg

THE GREATEST SHOW ON EARTH
OPTIMAL DAILY
SUPPLEMENTATION

t with a high potency multi-vitamin/mineral PL
Vit C: 4,000-8,000mg

Lutein: 20mg

Omega-3: 1650mg

Lycopene: 4mg

L-taurine: 700mg

Zeaxanthin: 2000mcg

Grape seed ext: 100mg

Tocotrienols: 25mg

Schisandra: 175mg
Bilberry extract: 175mg

Superoxide dismutase:
200mg

Glutamic acid: 75mg

Quercetin: 300mg

Glycine: 75mg

Ginkgo biloba: 100mg

N-acetyl-cysteine: 300mg

Co Q10: 100 - 300mg

GOODFELLAS
ANTIOXIDANTS
Include vitamins A, C, E, selenium, grape seed
extract, lipoic acid, Co Q10 & more

Believed to inhibit aging process
Free radicals implicated in heart disease, cancer &
chronic degenerative diseases
Protects cell membranes, DNA, RNA

Protects from oxidative damage caused by
environmental toxins & radiation

PULP FICTION
CONCERNS IN TODAY’S WORLD
OF HRT
Media reported over & over on 3 studies done on
foreign substances, Premarin® & Provera®
This is not new information
Used term “estrogen” — a class of related
analogues, not a single substance
Unnecessary step back in time

Negative press does not negate cellular & biological
studies from the early 1900’s on the roles of
endocrine molecules in human physiology or cat
physiology or cantaloupe physiology!

IT’S COMPLICATED…?
NOT…
Historically,

• For women it was cervical & breast cancers that developed when
hormones levels dropped in menopause during & after the 5th
decade

• For men, it was PC when hormone levels fell during & after the
6th & 7th decades
We weren’t given these hormones to self destruct at age 20. If
they were so carcinogenic we would all have cancer at age 29…..

• Is thyroid carcinogenic? There was an accepted practice of
avoiding thyroid supplementation after thyroid removal due
to thyroid cancer…but people died.

• Is insulin carcinogenic? Could any substance be, in the right
circumstances?

WHAT LIES BENEATH
• Endogenous hormones can help the immune system
& emotional being overcome cancer, i.e. tumor
markers go down in the presence of progesterone

• Today, men & women are developing these cancers
even in the 2nd and 3rd decades — but our
endogenous hormone levels are at an all-time low.
How can they be the cause of these cancers?

• The DNA toxic environmental hormones are at an
all-time high & are also responsible for
diminishing & replacing our natural physiologic
hormonal molecules

1986 THE ACT
XMRV
Xenotropic Murine leukemia–related virus or
Xenotropic Murine Retrovirus
Detection in 68% to 75% of people with chronic
fatigue syndrome and 27% of prostate cancers. Less
than 4-6% normal controls
Raltegravir Is a Potent Inhibitor of XMRV, a Virus Implicated in Prostate Cancer and Chronic
Fatigue Syndrome, 2010 https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0009948

Many ppl don’t have the ability to fight. Leads to
rapid formation of breast and prostate cancer

MORE XMRV RESOURCES
XMRV is present in malignant prostatic epithelium and is
associated with prostate cancer, especially high-grade
tumors https://www.pnas.org/content/106/38/16351.short
Identification of a Novel Gammaretrovirus in Prostate
Tumors of Patients Homozygous for R462Q RNASEL
Variant
https://journals.plos.org/plospathogens/article?id=10.1371
/journal.ppat.0020025
Prevalence of human gammaretrovirus XMRV in sporadic
prostate cancer.
https://europepmc.org/article/med/18823818

INCEPTION
FUNCTIONS OF BIO-IDENTICAL
PROGESTERONE
↑ libido
Thickens vaginal
secretions

uterus mature in the
second half of the cycle
Saves pregnancies

↑ SHBG levels

Natural antidepressant

Prepares breast for
lactation

↓ number of estrogen
receptor sites - antiestrogenic

Prepares uterus for
implantation
Helps the lining of the

Modulates estrogen
distribution across the
tissues

FUNCTIONS OF
PROGESTERONE (CONT’D)
Escorts T3 across
mitochondrial membrane
↑ free thyroxine levels

Protects hippocampus
Reduces stress
↓ sympathetic activity

Triggers release of relaxin

Anti-convulsive
GABA receptor agonist
(neuroinhibitory)
REM sleep

Adds to estrogen
protection from glutamate
toxicity
Normalizes zinc & copper
levels

THE LOVELY BONES
FUNCTIONS OF PROGESTERONE
(CONT’D)
Thermogenic
Stimulates osteoblastic
function & inhibits
osteoclastic function
(bone trophic)
Skeletal muscle
relaxant

metalloproteinases &
up-regulates several
tissue inhibitors, aiding
in tissue regeneration

Helps regulate calcium
& mineral deposition
Necessary for all
collagen synthesis

Suppresses
Seifert-Klauss et al. 2010 Oct. Progesterone and bone: actions
promoting bone health in women. J Osteoporos. 2010: 845180

FUNCTIONS OF
PROGESTERONE (CONT’D)
Non carcinogenic, induces apoptosis of cells
Inhibits human cancer cell growth &
invasiveness
Prevents & reverses fibrocystic breast disease
Slows breast cancer growth
Antioxidant
Immunosuppressant

PLACES IN THE HEART
FUNCTIONS OF PROGESTERONE
(CONT’D)

Diuretic — tells the
kidney to rid the body of
excess sodium & water
Helps regulate blood
sugar levels
Protects arterial linings
Normalizes blood clotting

Improves cardiac
function & lipid profiles
Inhibits vascular
adhesion molecule #1 prevents WBC attraction
to atherosclerotic lesions

Lowers blood pressure

Vasodilation via inc.
nitrous oxide (NO)
release

↓ vascular proliferative &
inflammatory responses

Stimulates NO synthase

ON A CLEAR DAY YOU CAN SEE FOREVER
THE ROLE OF PROGESTERONE IN
OPHTHALMIC HEALTH
Antioxidant daily UV & oxidative damage
Prevents corneal edema
Along with E1,E2, & E3 protects optic nerve cells from
glutamate toxicity
Suppresses metalloproteinases & up-regulates several
tissue inhibitors – aiding in tissue repair & regeneration
Vasodilation by via triggering release of nitric oxide
Normalizes zinc & copper levels in the eye & central
nervous system
Escorts T3 across mitochondrial membrane for
accommodation and repair
Normalizes blood clotting, preventing ocular ischemia
Aids tear production, elasticity of the ciliary muscles

CRAZY HEART
PROGESTERONE AND
CARDIOVASCULAR PROTECTION
Women have MIs 10 years later than men
Women with low progesterone but normal estradiol
levels — occur in more than 33% of all cycles

Progesterone: positively correlated to endothelial
function & blood flow, influences vascular muscle cells
& cardiac electrical signals
Women with early pregnancies, progesterone
deficiency, stress & multiple miscarriages - 5x more
likely to have an MI
Women who have perimenopausal AMIs — associated
with anovulatory cycles — very low progesterone

MEGAMIND
PROGESTERONE IN TRAUMATIC
BRAIN INJURY
Neurosteroid
Neuroprotective

Involved in
neuro-repair &
brain injury
Synthesized by
oligodendrocytes
& some neurons

10 fold ↑ in
progesterone
synthesis during
fetal growth
Used for 30 years
in traumatic
brain injury

PROGESTERONE IN TRAUMATIC
BRAIN INJURY (CONT’D)
Acts on multiple
proteins &
receptors candidate for
potent therapies
Reduces vasogenic
& cytotoxic edema
post TBI

peroxidation
through inhibiting
free radical
formation & up
regulating
antioxidant
efficiency, thereby
lowering reactive
oxygen species

Reduces lipid

Up-regulates SOD

PROGESTERONE IN TRAUMATIC
BRAIN INJURY (CONT’D)
Influences the expression of appx 500
genes involved in regulating inflammation,
apoptosis & vascular remodeling
Inhibits inflammation — ↓ cytokine release
& inhibiting immune cell activation &
migration. Reduces IL 1 - 1β & TNFα
Reduces neural degeneration & apoptosis,
via inhibiting microglia activation & the
microglial expression of iNOS & the
secretion of IFNy, TGF-β2 & NO

PROGESTERONE IN TRAUMATIC
BRAIN INJURY (CONT’D)
↑ mitochondrial glutathione
Stabilizes the blood brain barrier
Promotes both central & peripheral
remylination by ↑ myelin production & BDNF
(brain derived neurotrophic factor) making
useful in MS
Attenuates neuronal excitotoxicity

Stabilizes the mitochondria
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PROGESTERONE
RECEPTOR SITES
Both receptors are involved in single gene coding
Progesterone Receptor alpha (PRα)
Inhibit estrogen receptor functions
Inactive as transcripters

↑ BCL2 expression
BRCA-1 & 2 genes stimulate PRα

PROGESTERONE
RECEPTOR SITES (CON’T)
Progesterone Receptor beta (PRβ)
Most cells are predominately PRβ
Main role is as a transcriptional activator
↓ production of BCL2
Much to learn about both PRα & PRβ
Membrane progesterone receptor (MPR) ↓ BCL2

HANNAH AND HER SISTERS
E1, E2, AND E3
There are 3 main human estrogens: Estrone
(E1), Estradiol (E2), and Estriol (E3)
And then there’s another one: Estetrol (E4)
Estrogens - synthesized in the endoplasmic
reticulum via aromatization of testosterone to
estradiol & androstenedione to estrone

Manufactured in the cells of: ovaries, testes,
placenta, bones — chondrocytes and osteoblasts,
vascular smooth muscle, skin, skeletal muscle,
brain, & AT

LUCIFER
IS ESTRONE EVIL?
The 1st estrogen produced by the human body
Functions as the storehouse for estradiol
Binds to alpha receptors (ERα) 5X more than it binds to beta receptors (ERβ).
However the binding affinity for ERα are 4% of estradiol’s & 3.5% for ERβ
10X weaker than estradiol
Only 16% bound to SHBG & apprx. 80% bound to albumin
Produced in the brain, skeletal muscles, liver, adrenals, & ovaries during
premenopause via aromatization of androstenedione or from estrone sulfate via
sulftase
Produced in the brain, skeletal muscles, liver, adrenals, & AT during menopause
Important for bone density in men as well as women

Modulates glucocorticosteroid production in the adrenal glands — limits the
production of cortisol preventing cortisol dominance
1/2 life is 6 to 8 hours

VEEP
IS ESTRADIOL THE 2ND WORST EVIL?
Primary ovarian estrogen
Associated the most with the female sex characteristics
Much more potent than estrone or estriol — most powerful of the
human estrogens
Important for bone density in men as well as women — stimulates
osteoclastic fxn & modulates mineral conservation & deposition
In pregnancy — promotes receptor mediated uptake of LDL cholesterol
for placental steroid production, prepares breasts for lactation by ↑
prolactin synthesis & secretion, ↑ uteroplacental blood flow
Helps prevent ischemia-induced edema & brain damage post stroke

1/2 life is 6-8 hours

CHARLIE’S ANGELS
ESTRIOL
Used successfully in western Europe for over 60 years
80X weaker than beta-17 estradiol

Levels are highest during pregnancy — made by the
placenta
Non-pregnant women — produced in liver

Not metabolized backwards to estrone or estradiol
Adaptogen
Prevents bone loss in post menopausal women
Oral use was not associated with a risk of breast
cancer
Safe for use in post menopausal women previously
treated for breast cancer

ESTRIOL
(CONT’D)

At 10X the concentration of estradiol it is antagonistic to
the effects of E2
Effective in the treatment of MS
Useful as alternative in post menopausal women with UG
tract disturbance

↓ total cholesterol & LDLs
Up-regulates LDL receptor activity

Raises HDLs
1/2 life is 20-30 minutes

THREE MEN AND A BABY
ESTETROL-THE 4TH ESTROGEN
Only produced in the fetal liver
Can be made from estradiol or estriol by the 15αand 16α- hydroxylase or from DHEA sulfate using
15α-hydroxylation
Turns on ERα and ERβ with 4 1/2 times the affinity
for ERα
Enters the negative feedback loop of the
hypothalamus & pituatary, regulating its production
& the production of other estrogens

ESTETROL (CON’T)
93.75% times weaker than 17β-estradiol
Antagonizes the effects of estradiol on the alpha
receptors of breast tissues
In its ability to turn over bone, 10mg of estetrol
is equal to 2mg of estradiol. ↓ in osteocalcin
levels
1/2 life is 28 hours

THREE COINS IN A FOUNTAIN
FUNCTIONS OF
BIO-IDENTICAL E1,E2,E3
Protects the pancreas

↑ energy production in the
mitochondria

Sex characteristics
Antioxidant
Proliferates endometrium
Thins cervical mucus
Prevents & treats cervical
dysplasia
Libido & orgasm
Primes testosterone
receptor site

Blocks receptor sites from
xenoestrogens
↓ risk of colon cancer
Prevents macular
degeneration, dry eye
syndrome, cataracts & most
ocular diseases

ESTROGEN SIGNALING AND
THE INNATE IMMUNE SYSTEM
Neutrophils - regulates the numbers & functions — ie chemotaxis &
their ability to infiltrate, ability to produce superoxide anion &
myoloperoxidase, chemokines (cytokine induced neutrophil
chemoattractants — i.e. CINC-1, CINC-2β & CINC-3, monocyte
chemoattractant protein-1 & cytokines like TNFα, IL-6, IL1β
Macrophage fxn — alter via regulating chemotaxis, phagogocytic activity
& induction of cytokines, iNOS, & NO
Dendritic cells — enhances differentiation of immature to mature DCs &
regulates expression of cytokines & chemokines, such as IL-6, IL-10,
CXCL-8, & CCL-2
Estrogen up-regulates Fox-P3, PD-1, & down-regulates the immune
system by suppressing T cell inflammatory activity — preventing
autoimmune diseases

ESTROGEN SIGNALING AND THE
ADAPTIVE IMMUNE SYSTEM
T cells — modulates all subsets that include
CD4+ (Th1, Th2, Th17, & Tregs)
Beta cells — affect differentiation, activity,
function, & survival via ↑ gene expression of
cd22, shp-1, bcl-2, and vcam -1
↑ the numbers of plasma cell & autoantibody
producing cells

TWINS
ESTROGEN RECEPTOR SITES
Alpha and Beta receptor sites - cellular &
nuclear
ERαs exist in the breast, prostate, reproductive
system (uterus, ovaries), liver, cardiovascular
& skeletal systems, mammary glands, etc.
ERβs are found in the heart, brain, arterial
walls, uterus, tissue macrophages, colon, blood
monocytes, prostate, epithelial cells of lungs,
pancreas, bones, skin, & central nervous
system
The heart & brain have the most receptor sites,
second only to female organs

ESTROGEN RECEPTOR
SITES & CANCER

Alpha receptors ↑ telomerase activity in
both PC & BC.
ERα ↑ BCL2, ERβ ↓ BCL2, membrane
estrogen receptors↑ BCL2

DESIGNATED SURVIVOR
ESTROGEN RECEPTOR ALPHA SITES
& THE IMMUNE SYSTEM
ERα is expressed in most cells of the immune system including the
hematopoietic cells, bone marrow, thymus stromal cells, & thymocytes,
splenic DCs, & paritoneal macrophages
Study shows ERα involved in T cell activation, proliferation, & survival.
Influences regulatory T cell function & differentiation — helps prevent
autoimmune diseases
ERα enhances IFN-γ expression of Th-1 cells, increasing cellular immunity
ERα up-regulates Treg cells (decreasing immune response to prevent
autoimmune diseases)
T lymphocyte CD-4 has more α than β receptor sites
Imran Mohammad, Inna Starskaia, Tamas Nagy, Jitao Guo, Emrah Yatkin, Kalervo Väänänen, Wendy T.
Watford, Zhi Chen. Estrogen receptor α contributes to T cell–mediated autoimmune inflammation by
promoting T cell activation and proliferation. Science Signaling, 2018; 11 (526): eaap9415

ESTROGEN RECEPTOR BETA
SITES AND THE IMMUNE SYSTEM

ERβ found in thymus, spleen of mid
gestational fetus & lymphnodal lymphocytes
of adults
In β cells ERβ predominate over ERα
CD-8 cells — both ERα & ERβ are low

VITAMIN D - A HEROIC
HORMONE
Calcitriol — an active metabolite of cholecalciferol —
binds to Vitamin D receptor (VDR)
Binds to VDR of BC & PC cancer cells
Once bound, inhibits their growth
Also ↑ AS3 & ↑ cell death in both PC & BC via caspaseindependent mitochondrial pathway
Particularly effective when the cellular levels of BCL2
is low

ESTROGENS AND COLON
CANCER
• ↑ risk of colon cancer induced by

trans-fatty acids & NSAIDS over age 67

• Post- menopausal women not on HRT
had highest risk from high levels of
TFA’s. Pre-menopausal women or on
HRT had no risk regardless of TFA’s
consumed

Slattery ML1, Benson J, Ma KN, Schaffer D, Potter JD. 2001. Trans-fatty
acids and colon cancer. Nutr Cancer.39(2):170-5.

MENOPAUSE…

.

FOR YOUR EYES ONLY
THE ROLE OF E1, E2, E3 IN
OPHTHALMIC HEALTH
Promotes optic neuro cell growth
Promotes collagen formation of cornea,
ciliary muscles, iris rods & cones
Antioxidant — daily UV & oxidative stress
Improves production & integrity of tears via
goblet cell preservation & stimulation
Prevents dry eye syndrome, cataracts,
glaucoma, & most ocular diseases, including
macular degeneration.

THE ‘EYES’ HAVE IT
Macular degeneration study - 1,899
post menopausal women age 49 &
over –shorter duration of oestrogen
production = ↑ risk of AMD
Studies globally shown ↑ estrogen
exposure – ↓ all ocular diseases
Smith W, Mitchell P, Wang JJ. (1997, May). Gender, oestrogen,
hormone replacement and age-related macular degeneration: results
from the Blue Mountain Eye Study. Aust NZ J Ophthalmol, 25 Suppl, 1,
S13-15

THE ROLE OF E1, E2 & E3 IN
MUSCULOSKELETAL
HEALTH
↓ osteoblastic function
Slows bone loss by
↑ osteoclastic function
Necessary for rapid bone
turnover, but not great
for rebuilding lost bones
Slows calcium loss from
bones
Helps with osteocalcin
formation

mediating mineral
content of the bone, both
in bone matrix & kidneys
↑ collagen mass —
ligaments, tendons,
muscle, connective tissue
Improves fat to muscle
ratio

LOVE ACTUALLY
THE ROLE OF E1, E2 & E3 IN
CARDIOVASCULAR HEALTH
↓ risk of CVD
↑ stroke volume
↑ flow acceleration
↑ strength of cardiac muscle, heart & venous valves
Improves lipid profile
↓ triglycerides
Lowers blood pressure
Promotes normal heart rhythms
Normalizes blood clotting mechanisms
↓ plasma renin substrate
Stimulates reverse cholesterol transport
Stimulates NO synthase

MORE FXNS IN
CARDIOVASCULAR HEALTH
ERα & ERβ (estrogen receptors) influence
cytosolic signaling
Antiatherogenic

GPR30 or GPER1 mediates estrogenic response to
cardiovascular & metabolic regulation
Vasorelaxation

Smooth muscle cell proliferation
Protection of myocardium against ischemia
Estrogen impacts intracellular calcium & NO
production to lower blood pressure
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THERE WILL BE BLOOD
ENDOTHELIAL FUNCTION
Endothelial dysfunction

Aging causes ↓ endothelium dependent
dilation in response to stimuli
Reduced bioavailability of NO as a
result of oxidative stress
Aging leads to ↑ oxidative stress without
↑ in antioxidant status

