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Estrogen Metabolism

Tara Scott, MD. FACOG, FAAFM, ABOIM

Webinar Technical Issues & Clinical Question’

*Please type any technical issue or clinical question into either
the “Chat” or “Questions” boxes, making sure to send them
to “Organizer” at any time during the webinar.

*We will be compiling your clinical questions and answering as
many as we can the final 15 minutes of the webinar.
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open your account today!

BECOME A PROVIDER TODAY!

Receive 50% off
up to five test kits
when you sign up

AIFfights reserved © 2020 Precision Anatyticar the:

3

* Tara Scott, MD

* Board certifications in:
OB/GYN, Integrative Medicine,
and Anti-Aging, Functional
and Regenerative Medicine

* Lecture around the world
teaching doctors a functional
approach to women’s health

* Medical Director of Integrative
Medicine at Summa Health in
Akron, OH

7/15/2020



7/15/2020

Objectives

E

Review the basics of estrogen metabolism

~ Define SNPs and how they affect metabolism

e

Discuss which SNPs affect the risk of breast cancer

o

Review a case and demonstrate the information the
DUTCH test provides

Why is it so important to check
estrogen metabolism?

* Is it really possible to have a randomized placebo
controlled trial with hormone therapy?

* You need to consider:
* Weight, age, oophorectomy status
* Pharmacokinetics- what the body does to the drug

* Pharmacodynamics- what the drug does to the
body




Suppose | tell all my patients to drink 2 liters of water

Marathon Runner in 80 degree weather Dialysis Patient
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What do we Know

/
\ /,

s

This was our Endocrinology
Bible in residency!!

-

Menstrual
Cycle

* Developing egg
makes Estrogen-
causes growth

* After its released,
progesterone
balances estrogen
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Estrogen causes proliferation
Page 126

Progesterone Inhibits proliferation, decline in DNA synthesis,
interferes with the estrogen receptor
Page 128

Estrogen stimulates many oncogenes that mediate estrogen
induced growth. Progesterone antagonizes this action-
suppresses transcription of oncogene mRNA Page 128

Pearls from Dr. Speroff
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STEROIDOGENIC PATHWAY
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Samavat & Kurzer, 2015

Estrogen- Functions

* Promotes growth
* Body development
* Slows bone loss

* Three main types

* Estradiol- good for heart and
bones

* Estriol - good for skin

* Estrone- goes to breast- sort of
the bad one

L 4

Estrone (E1)

Predominant estrogen in postmenopausal
women.

Estradiol (E2)

Predominant estrogen in premenopausal
women. Most biologically active estrogen in
women

Estriol (E3)

Predominant estrogen in pregnant women.
Most abundant estrogen in urine.

U@
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Estrone (E1)

Primarily synthesized from androstenedione by aromatase
conversion in the ovaries.

Reversibly converted into estradiol by enzyme, 17B-hydroxysteroid
dehydrogenase Type II.

Estradiol (E2)

Primarily synthesized by developing follicle in the ovaries.

Reversibly converted into estrone by enzyme, 17B-hydroxysteroid
dehydrogenase Type I.

Estriol (E3)

Synthesized from estrone, which can be converted from the
hydroxylation of estradiol or 16-Hydroxyestrone.

Samavat & Kurzer, 2015

L 4

4.

| think of Estrogen
like three sisters

- 4
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Boothby, Lisa A., et Al. “Bio identical hormone therapy: a
review” in Menopause, 2004, vol 11, No. 3, pp.356-367

17- Beta-estradiol ~ 100 100
17- alpha-estradiol 58 11
Estriol 14 21
Estrone 60 37
4-OH-Estradiol 13 7
2-OH-Estrone 2 0.2
Tamoxifen 4 3
Raloxifene 69 16

\ &
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Other sources of
Estrogens

7/15/2020
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PHASES OF DETOXIFICATION
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Healthy Estrogen Metabolism J

>Specific Phytonutrients

Promotion of Healthy Estrogen Metabolism

)Specific Supplements

>Specific Vitamins

>Specific Diet

> Healthy Intestine

)Minerals

Q> Correct Insulin Resistance
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Estrogen Metabolism
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Estrone Metabolism
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Estrogen Metabolism

Estrone (E1) Estradiol (E2)
More simplified . . . s i
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Tara Scott, MD, FACOG, FAAFM, ABOIM, CNMP
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The “Good” Estrogens '
v/

2-HYDROXYESTROGENS:

Estrogen
Metabolites

* Considerable weak with overall low hormonal
potency and low binding affinity to estrogen
receptors’.

« 2-hydroxyestrogen have anti-proliferative
effects in breast tissue'2.

Tara Scott, MD, FACOG, FAAFM, ABOIM, CNMP

7/15/2020
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The “Good” Estrogens

METHOXYESTROGENS: \/

Fst rogen * Methoxyestrogens are deactivated forms of estrogen
Metabolites

formed from methylation of catechol estrogens.

* This methylation conjugation prevents the
biotransformation of hydroxyestrogens into quinone-DNA
adducts (DNA damage) and the byproduct formation of
reactive oxygen species.

* Methoxyestrogens also inhibits cell proliferation by
inhibiting mitosis’23.

Tara Scott, MD, FACOG, FAAFM, ABOIM, CNMP

The “Bad” Estrogens
X

4-HYDROXYESTROGEN QUINONE METABOLITES
= rogen « Lead to the formation of depurinating adducts’.

M eta bO| Ites * Women with or at high risk for breast cancer had
high levels of adducts in their urine?.

*In cellular preparations of adenocarcinoma, 4-
hydroxyestradiol was 4x higher than 2-
hydroxyestradiol®.

Tara Scott, MD, FACOG, FAAFM, ABOIM, CNMP

7/15/2020
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The “Bad” Estrogens

16%-HYDROXYESTRONE

X

* 16a-Hydroxyestrone is the intermediate between estrone and estriol.

* Higher urinary concentrations of 16a-Hydroxyestrone were associated
with mammary cell proliferation in animals™.

Estrogen
Metabolites

* 16a-Hydroxyestrone has been found to be higher cancer breast tissue
relative to normal breast tissue?.

* 16a-Hydroxyestrone is inversely proportional to 2-hydroxyestrone.

* Recent evidence has drawn into question the significance in the 16a-
Hydroxyestrone breast cancer relation34.

Tara Scott, MD, FACOG, FAAFM, ABOIM, CNMP

X

INSECTICIDES (e.g.,
endosulfan) has been
found to inhibit the
expression of CYP-1AT1,
resulting in reduced
activity of the 2-
hydroxyE pathway!.

E1/E2
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Tara Scott, MD, FACOG, FAAFM, ABOIM, CNMP
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\/ E1/E2
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Consumption Of N_ = GSH Transfem‘::lrm"e i
acetylcysteine for a 1- A A ~ I Eehin
month period resulted in | L | Depurinating
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Tara Scott, MD, FACOG, FAAFM, ABOIM, CNMP
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Preventing
Negative
Estrogen
Burden

Preventing
Negative
Estrogen
Burden

v

IODINE plays a critical
role in the maintenance
and functioning of
mammary gland tissue.

There exists high rates of
breast cancer among
women with thyroid
abnormalities2.

2-HydroxyE1/E2

4-HydroxyE1/E2

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, -

E1/E2-2-
SemiQuinone

SemiQuinone

E1/E2-4-

2-MethoxyE1/E2

| E1/E2.2- E1/E2-4- |

Quinone Quinone
Women with breast o GsHTandferase | Slutathions
cancer tend to have larger | P | F——
thyroid volumes than Adduct Adduct
controls, indicating an J, l
association between | e | [ oo |
iodine deficiency and
breast cancer’?.

Tara Scott, MD, FACOG, FAAFM, ABOIM, CNMP
. . E1/E2
IODINE supplementation is N
. L AP RS

effective at diminishing = Y,

ductal hyperplasia in rats’. rirvaromeres | [ arrvdromreares

Patients with benign breast comT

disease that received iodine
treatment experienced
significant bilateral breast
reduction?.

Japanese communities that
consume high amounts of
seaweed (high [l]) have
reported lower incidences of

benign and malignant tissue3.

lodine is thought to exhibit
its beneficial effects by
modulating estrogen
metabolism*>.
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l GSH Transferase
Stable Depurinating
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DNA DNA
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Glutathione
Conjugate

Tara Scott, MD, FACOG, FAAFM, ABOIM, CNMP
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Tara Scott, MD, FACOG, FAAFM, ABOIM, CNMP
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Preventing
Negative
Estrogen
Burden

Urinary
Hormone
Results

v
E1/E2
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potent beta- l ,,,,,,,
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been shown to exert | L | | DAMAGE |
anticarcinogenic
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Tara Scott, MD, FACOG, FAAFM, ABOIM, CNMP

Estrogens & Estrogen Metabolites

. § - ;
Estrone (E1) ESTRADIOL (E2)

Grapefruit, noni &pomegranate juice, A

- peppermint cil, antifungals, valerian )
. < >
2
; O Hops, bioflavonoids, grapefruit
/- PAHs, PCBs
+)
4-MeOE1 Zzy
(#), Cruciferous veggies, DIM (Diindolylmethane), a—::'g
1-3-C (Indole-3-Carbinol), berries £UE
of 2-OH/4-OH e R i U;,
genetic variants (MTHFR, COMT) ézg
b
Y P rl..e:‘
COMT
<D a2 MeOE
(Mg induced by estrogen,
sulfonamides, acid blockers, thiazide diuretics, coffee, alcohol, tamoxifen)

Methyl Donors (SAMe, B Vitamins, TMG, Choline, Folate, Methionine)

DutchTest.com

3138 NE Rivergote Stree!, Suite #301C, McMinnville, OR 97128

‘Phene 503)687-2050

«, i, rnCOG, FAAFM, ABOIM, CNMP
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Estrogen Metabolism

5a-Reductase Activity

Sa-Reductase Activity is an overall score of the
5a (more vs. 58 (less
of androstenedione and testosterone.

Low High

2-Methoxv/2-OH

P20 44—
methylatlon
(protective)
Methylation-activity z Methoxy E1

Estrone(El) € Estradioiez)  — P> EstrolE)
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Normal Estrogen Metabolism
>
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v
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4-OH-E1

If not methylated, 4-OH-E1
can bind to and damage DNA

E1l

Tara Scott, MD, FACOG, FAAFM, ABOIM, CNMP
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Genetics 101

What is DNA?

Base pairs ([ —

Adenine Thymine
Guanine

Cytosine

Sugar phosphate
backbone

Yicine
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Genetics 101

What is a Single Nucleotide Polymorphism (SNP)?
A SNP (pronounced "snip")
is a DNA sequence variation
that occurs when a single
nucleotide (A, T, C, or G) in
the genome sequence is
modified.

Adenine Thymine

Guanine  Cytosine

SNPs do not necessarily \ 4 \ ’ — Sugar phosphate
. E f backbone

cause disease, but they can

help determine the likelihood

that someone will develop a

particular illness.

Not all SNPs
are significant

no effect on
protein production
or function

Causative SNPs o
in gene 2

Non-coding SNP:
@ changes amount of
protein produced

It dependS Coding SNP:

. o changes amino 9ding
on Where It acid sequence l
Is located.

20
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Genetics 101

Health or Disease?

Effects of SNPs PR S Suience
on protein Persorn 1 AAATTT NMormal protein
shape

Person 2 AATTTT

Low or
nonfunctioning protein

Person 3 AACTTT r—\r/\ Other

Genetics 101

Dr. Jay Scott Dr. Joy Scott

Some SNPs change
the meaning but
not the function

42
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Genetics 101

Are you coming too? Are you two coming?

'Y -~

~‘~ -

Some SNPs are of
no consequence

Genetics 101

Color Colour
Personalize Personalise

Some SNPs just
denote ethnicity

7/15/2020
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Genetics 101

Cut Cat

Some SNPs
totally change
the meaning

45

Genetics 101

Genetic Inheritance .

1 gene variant

Mother with
1 gene variant

e,

* Heterozygous - one
variation

~

Y =
* Homozygous - two
Child without Children with one Child with
Tara Scott, MD, FACOG, FAAFM, ABOIM variant gene variant 2 gene variants

adapted from US National Library of Medicine

46
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Genetic Polymorphisms

MTHFR
Ce77T

Methylenetetrahydrofolate
* MTHFR is responsible for reducing folate
into its active form.

* MTHFR C677T involves a base change from
cytosine to thymine at base 677.

e MTHFR C677T is the most common SNP in
the folate cycle'~.

47

Genetic Polymorphisms

MTHFR
Cce77T

Treatment of MTHFR C677T
/ MTHFR C677T can be enhanced by treatment with folate and/or \
vitamin B12.
* E.g. In a study that assessed individuals with high dietary folate
intake (>225 mcg/day), serum folate levels were significantly

lower in individuals with 677TT that those with 677CC".

* Authors recommended that individuals homozygous for 677TT

consume approximately 1.4 times more folate to reach levels
seen in individuals with 677CC of 677TC genotypes". /

48

7/15/2020
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Tryptophan Tyrosine | B6 Folate
ini SHMT ] Methionine
L-Arginine BH4 3 —— .
- e iR '
RO 4 5,10- -THF
ornithine ‘ MTHF [omeiygyene |[_SAMe 15
! 5
NOS DHPR MTHER WS ;BHM‘T . MTase 3
(o ] st
Tph BH2 |t [S-MTHF] | Homocysteine |RSialxlsiie=
m Adenosine
[ oparie ]
DBH .
— Substrate/Product MAO™ T"COMT Noeorenhrire Cystathionine
Enzyme -
® o
MAO Glutamylcysteine

What is Methylation?

Tara Scott, MD, FACOG, FAAFM,
ABOIM

Genetic Polymorphisms

COMT is a responsible for the metabolism of monoamines and catechol
estrogens.

Catechol-O-Methyl Transferase (COMT) \

COMT

COMT V158M involves a base change from valine to methionine at base pair 158.
COMT V158M results in reduced COMT activity.

Reduced COMT activity is associated with higher dopamine and norepinephrine
levels1, lower pain tolerance? and catechol estrogen accumulation (DNA

damage)?

E.g., Individuals with homozygous 158MM genotype administered significantly

Q‘ne morphine post-surgery?. /
e | EEE

50

7/15/2020

25



7/15/2020

Genetic Polymorphisms

Estrone (E1) A7BHSD! Estradiol (E2)
Crucifers, berries, 13C, SOy,
flaxseed, caffeine, Iy,
COMT =

P
z
1
/2 —(—)1 Emes{‘/(fnrnéﬁts,dmeﬂdlne,()@s I
0 . @D o
de Ml Hypothyroidism, pesticide exp , smoking, caffeine, various medicationsl
w Grapefruit, peppermint oil, rosemary, wild
-)

yam, anti-fungals & other medications

16a-OHE1 Estriol (E3)

comT d th Mg, B
GSH; reduce stress, rule out Hg toxicity & oxidative stress

4-OHE1 °0§f 4-MeOE1
ot 205
i
o~

1. Ko
2 Tanetal,
3. Ashi

51

o 2006

Converts Androgens (androstenedione and testosterone) into

estrogens (estradiol and estrone)
If this is a fast version, it will make estrogen dominance worse

L 1 C,anastrazole, etc
chrysin, stinging r
Androstenedione Testosterone and other flavonc
etoconazol
% 2

By v
Excess adipose
3‘ % alcohol, zine
deficiency, stre
@ = hyperinsuliner
% a ()] inflammation,
- vitamin D3 (in

osteoblasts), fc

17BHSD Andro:.mnn diol lmmrmol

Estrone (E1) Estradiol (E2)
Ctud(ers.beﬂ'lﬁ.lSC.D!Mwy,
flaxseed, caffeine, rosemary,

1+l exercise. thuraxine
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Metabolizes estrogen in 4 OH estrogens

If this is FAST, will increase the risk of estrogen dominance, especially if coupled with a slow
COMT

Estrone (E1) 17BHSD Estradiol (E2) |

B 4 | Crucifers, berries, I13C, DIM, soy, s
flaxseed, caffeine, rosemary,

4 exercise, thyroxine

z
% R/ (ﬂ Excess sugar or n6 fats, cimetidine, OCPs |

comT

(+) I
® (+) | Hypothyroidism, pesticide exposure, smoking, caffeine, various medications
=
J0ns, = = o =
\ Grapefruit, peppermint oil, rosemary, wild
(-)] yam, anti-fungals & other medications

0ids,
t

(3] COMT support: Adeq hionine, Mg, B vi

GSH; reduce stress, rule out Hg toxicity & oxidative stress

54
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EPIGENETICS-Agouti Mice Experiment

Case —Part 1

Emma was a new patient, and her main complaint was severe PMS and anxiety.
She has a lot of stress with 3 young children. The oldest was born prematurely at
28 weeks and has mild cerebral palsy.

Her main complaints were anxiety, poor sleep, and stress.

Medications: Vitamin D
Multivitamin

Family history: Thyroid disease- mother
Celiac disease- sister

Tara Scott, MD, FACOG, FAAFM, ABOIM, CNMP

56
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Case—Part1

- CORTISOL - PM: 6.8

- FERRITIN, SERUM: 40

- PROGESTERONE: 13.0

- TRIIODOTHYRONINE,FREE,SERUM: 2.8
- DHEA-SULFATE: 361.1 High

- VITAMIN D, 25-HYDROXY: 21.3 Low

- TSH: 2.080

- T4,FREE(DIRECT): 1.00

- REVERSE T3, SERUM: 13.8

- PREGNENOLONE, MS: 135

- DIHYDROTESTOSTERONE: 3.2 Low

- IRON BIND.CAP.(TIBC): 355

- UIBC: 272

- IRON, SERUM: 83

- IRON SATURATION: 23

- ENDOMYSIAL ANTIBODY IGA: NEGATIVE
- T-TRANSGLUTAMINASE (TTG) IGA: <2
- T-TRANSGLUTAMINASE (TTG) IGG: <2
- IMMUNOGLOBULIN A, QN, SERUM: 290

Salivary Hormone Results
| Estradiol # pmoliL L 70 ] I | Testosterons ¢ pmoliL [ <0 ) |
Reference Range Reforence Range
Follicular 2.8-8.8 pmoll Premencpausal 34-148 m’L
Poak * 4.5-19.1 pmollL. Menopausal 34-148 pmollL
Luteal 2 8-8.2 pmoblL Male 110513 pmolL
[ " 3.7-94 ['_“““'
Male: 3.1-7.4 pmolL.
- Peak = Days 11 and 12
Iewm pmalL L 1o | I | Progesterone & pmal/L Lo ] |
Refersnce Range Reference Range
Foicular 120-663 pmdld.
Peak * 328.1385 ml
Y] 145797 pmald.
va:!un.‘l 163669 Em‘l/l
Male 141.528 pmoll
* Peak = Da: 18 and 20
| Estriol pmoi/L [ = ] I | P/E2 Ratio L s ) |
Reference Range Reforence Range
Folicular 23159
Lutedd 25-141
Menopaus al 33118

29
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Saliva Hormone Results 2015

Salivary Cortisol and DHEA

Cortisol *
Reference Range

1 Hour After Rising
7AM - 9AM:
0.27-1.18 meg/dL
11AM - 1PM:
0.10-0.41 mcg/dL
3PM - 5PM:
0.05-0.27 meg/dL
10PM - 12AM:
0.03-0.14 meg/dL

'
TAM - 9AM 11AM - 1PM 3PM - SPM 10PM - 12AM

Hormone Reference Range

714640 pgimL

115-1,188

Genova Diagnostics. Genova Diagnostics is not involved in the
teachings, opinions, or the diagnostic and treatment modalities

discussed in this program. Tara Scott, MD, FACOG, FAAFM, ABOIM, CNMP

59

Pt was treated with cyclic oral Progesterone 100mg
days 14 until the next cycle begins

Vitamin D was replaced with D3 drops

Tre at me nt Adaptogens were suggested for high cortisol

Plan

Patient information — Permission for use granted by T. Scott, MD,
FACOG, FAAFM, ABOIM, NCMP

Laboratory Results ~ Adapted from Genova Diagnostics. Permission for
use granted by AL Peace-Brewer, PhD, D(ABMLI), Lab Director at
Genova Diagnostics. Genova Diagnostics s not involved in the.
teachings, opinions, or the diagnostic and treatment modalities

discussed in this program. Tara Scott, MD, FACOG, FAAFM, ABOIM, CNMP
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Genomics Results- 2016

coMT Vall58Met AG  Intermediate COMT Activity Val158Met
CYP1A2 *1F/*1F Normal Metabolizer - Higher Inducibility *1C, *1D, *1E, *1F, *1J, *1K, *1L, *1V, *1w
CYP286 /%5 Unknown Phenotype *2, *3, 5, *6, *9, *18, *28

CYP2C19 *1/*1 Normal Metabolizer *2, *3, %4, *4B, *5, *6, *7, *8, *9, *10, *17
CrP209 12 Intermediate Metabolizer *2, *3, 5, *6, *8, *11, *27

CYP2D6 *af4 Poor Metabolizer *2, *3, %4, *aM, *6, *7, *8, *9, *10, *11, *12, *14A,

*14B, *17, *29, *35, *41, *56A, *56B, *S (gene deletion),
XN (qgene duplication)

CYP3A4 *1/*1 Normal Metabolizer *2, *3,*12, *17, *22
CYP3AS *3/%3 Poor Metabolizer *1D, *3, *3C, *6, *7
DRD2 -241A>G T[T Homozygous for rs1799978 T Allele -241A>G, rs2283265
DRD2 52283265 C/C Homozygous for rs2283265 C allele -241A>G, rs2283265
Factor 11 20210G>A GG Normal Thrombosis Risk 20210G>A

Factor V Leiden 1691G>A GG Normal Thrombosis Risk 1691G>A

MTHFR 1298A>C AA Normal MTHFR Activity 1298A>C

MTHFR 677C>TCT Reduced MTHFR Activity 677C>T
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CASE FOLLOW-UP

PT presented back to review serum labs- done mid luteal

Lab Results Normal Range
Estrone: 86 54-179
Estradiol: 122 43-211

DHEAS 312 H 57-297

Total Testosterone 20 8-48

Free Testosterone 2.6 0.0-4.2
Progesterone 11.0 1.8-23.9
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CASE FOLLOW-UP

Pt had previously been

Digestive Issues
seen for stool results &

Decided to change to
Poor Diversity Progesterone troche for
better aborption — 75mg

63

CASE Follow Up- DUTCH TESTING

Hormone Testing Summary

Key (how to read the results): Sex HOrmones Sece Pages 2 and 3 for a thorough breakdown of sex hormone metabolites
mm “ .@
3200
02.07 0320
Estradiol(E2) Progesterone Testosterone
(Semm Equivalent. ng/ml)
Progesterone Serum Equivalent is a caloulated
vahits D o Ot e s e FRANGEOL
Adrenal Hormones See pages 4 and 5 for a more complete breakdown of adrenal hormones.
Total DHEA Production
500 ;4 £, 3000
Daily Free Cortisol Pattern Yih  heees @
4060  750-2000

=60 500-1200 Total DHEA Production
o, (DHEAS + Etiocholinobne + Androsterone )

65 5 @
200 [h6s00
—

o e T 2dhr Free Cortisol  cortimal’ Metabokzed Cortisol (THF+THE)
— A al Cortis ucti
Wisking (i Wornig () Wismmaen (1 Night BI (A8+C+D) melabolism  (Total Cortisol Production)

Patient Valens

Free cortisol best reflects tissue levels. Metabolized cortsol best reflects total cortissl production.
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Androgens and Progesterone

DHEA ——P  DHEAS

l .

Androstenedions =———————Jp Testosterone -

7/15/2020

Ao o ~3
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° of two progesterone oo b 1000 2008 & 1650 = i
= ma tabo lite s (below) .
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L= Y {androgenic)
a y w
600 4 @ 200 (1860 Sa-Reductase Activity L
@
60-200 #2000 15-50 Fp740 metabolsim makes andeogens more potent, most o
tably Sa DT & the most potent testosterena metaboite | €
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Age-Dependent Ranges - g
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1o A g
8 I 235 356-1000 =
0-60 3-8 40-60 300-800 1
60 2363 >60  200-500 z
G
Important to assess the balance and ratio | o
-

between the different types of estrogen
Assess phase 1 and phase 2
Pay attention to quantity of 4 OH Estrone

Mt Rt IOtk
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sTRESS

Stress (or inflammation)

causes the bamin 1o release ACTH,
which stimulates the adrenal glinds
1o make hormones

Total DHEA Production

2% o800
40-60 00
=60 300-1200

Melatonin® (Waking) swm

Total DHEA Production
(DHEAS + EUBCholincions + ARGIOstanmne)

Metaboiized Cortisol (THF + THE)

Cortisol Metabolism (Total Cortis ol Production)
More contisone !' More cortsol
metaboles (THE) () metaboktes (THF)
wow msacesn
ey

Daily Free Cortisone Pattern

Daily Free Cortisol Pattern

24h0 Free Conisone
heBeCaD)

p \.,,M. !
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i —
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ag AT Werming W) ARarngom (T

's.
/K
o

m
wakeg (A Worning W1 Wamlon
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24hr Free Comtisol
ReBicDl

Organic Acids

Methylmalonate (MMA)

Xanthurenate
Kynurenate

lutamate

Homovanillate (HVA)

Vanilmandelate (VMA)

Melatonin* (Waking)

8-OHAG (Vaking)

ug/mg 0-2.2

ug/mg 0-1.4
ug/mg 0-73

u 32 - 60
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Treatment options

E i ¢

HOW WOULD YOU CHANGE HOW WOULD YOU WHAT WOULD YOU GIVE
PROGESTERONE DOSE? SUPPORT METHYLATION? FOR ADRENAL SUPPORT?

69

Conclusions

Estrogen metabolism Consider genetic testing
should be monitored for for patients with

any premenopausal symptoms of poor
patient with risk factors methylation

DUTCH testis a
Epigenetic modulation of comprehensive test to
estrogen metabolism is look at estrogen
effective! metabolism and
methylation
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...and that concludes our talk

Thank you for listening.

info@dutchtest.com

BEOME &

Like Us, Follow Us, or Leave a Review!
https://www.facebook.com/dutchtest
https://twitter.com/DutchTestLab
https://www.linkedin.com/company/10883377
https://www.instagram.com/dutchtest/
https://www.youtube.com/channel/UCauTDzKu4VS74PMiYgda-PQ
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