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The Role of Environmental Toxicants and
Estrogen Metabolism in the Development of
Cancer and Chronic Disease:

Novel Diagnostic and Therapeutic Approaches

David M. Brady, ND, DC, CCN, DACBN

Our polluted environment

We are continuously adding to the
environmental burden by
producing more new chemicals.
Currently over 100,000 and
increasing by about 3 new
chemicals per day.

Surgeon General of the United States. Healthy people: the Surgeon
General’s report on health promotion and disease prevention.
1979, Washington:DHEW Pub. #(PHS)79-55071
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Our polluted environment

In 1989, 5,705,670,380 pounds of chemicals were
released. Some went into our air, some our
rivers and streams, and some into our ground
water supply.

Toxics in the community: national and local perspectives. The 1989 toxics release
inventory national report. 1992, United States Environmental Protection
Agency, Office of Toxic Substances, Economics and Technology Division,
Washington, DC.

Our polluted environment

This is enough to fill a line of semi-trucks stretching from Los Angeles to Des
Moines, lowa with cancer-causing toxins!

e
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Our polluted environment

« What is the Toxics Release Inventory and what do the data show for
2004?

« The Toxics Release Inventory (TRI) is a database containing detailed
information on nearly 650 chemicals and chemical categories at over
23,000 industrial and federal facilities pertaining to disposal or other
releases, and waste management for recycling, energy recovery, or
treatment. This inventory was established under the Emergency
Planning and Community Right-to-Know Act of 1986 (EPCRA) and
expanded by the Pollution Prevention Act of 1990.

« For Reporting Year 2004, 23,675 facilities reported to EPA’s TRI
Program. These facilities reported 4.24 billion pounds of on-site and
off-site disposal or other releases of the almost 650 toxic
chemicals. Over 87 percent of the total was disposed of or otherwise
released on-site; almost 13 percent was sent off-site for disposal or
other releases.

Our polluted environment

Sperm counts declined by an average of 1.5% per
year in the U.S. and 3.1% per year in Europe
between 1938 and 1990, according to a report by
epidemiologists at the California Department of
Health Services.

Chemical Week: December 10, 1997
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Low doses, big effects: Scientists seek 'fundamental changes'
in testing, regulation of hormone-like chemicals

Small doses can have big health effects. That is a main finding of a

new report, three years in the making, published in March 2012 by a
team of 12 scientists who study hormone-altering chemicals. Dozens

of substances that can mimic or block hormones are found in the
environment, the food supply and consumer products, including

plastics, pesticides and cosmetics. One of the biggest controversies

is whether the tiny doses that most people are exposed to are harmful.
Researchers led by Tufts University’s Laura Vandenberg concluded

after examining hundreds of studies that health effects “are remarkably
common” when people or animals are exposed to low doses.
"Fundamental changes in chemical testing are needed to protect human
health," they wrote.

Hormones and Endocrine-Disrupting Chemicals:
Low-Dose Effects and Nonmonotonic Dose Responses

Our polluted environment

Hum Reprod. 2002 Nov;17(11):2839-41.

Determination of bisphenol A concentrations in human biological fluids reveals
significant early prenatal exposure.

lkezuki Y, Tsutsumi O, Takai Y, Kamei Y, Taketani Y.

Department of Obstetrics and Gynecology, Faculty of Medicine, University of
Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8655, Japan.

BACKGROUND: There is broad human exposure to bisphenol A (BPA), an
estrogenic endocrine-disrupting chemical widely used for the production of
plastic products. BPA is reported to affect preimplantation of embryos or fetuses
and alter their postnatal development at doses typically found in the
environment. We measured contamination of BPA in various kinds of human
biological fluids by a novel enzyme-linked immunosorbent assay.

CONCLUSION: These results suggest accumulation of BPA in early fetuses and
significant exposure during the prenatal period, which must be considered in
evaluating the potential for human exposure to endocrine-disrupting chemicals.
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0764 Bisphenol A Profile - Urine

Bisphenol A

Methodology: Gas Chromatography/Mass Spectrometry

Percentile
Compound Tested Results 50th 75th 90th 95th
(ug/g creatinine)
<DL 111 469
1. 4-Nonylphenol* 4.25 ¢ ]
195 3.45 6.09 10
2. Bisphenol A 10.44 L
12 50 233 443
3. Triclosan 64 ¢ ]

Creatinine = 200 mg/dL

David M. Brady, ND, DC, CCN, DACBN
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Bisphenol A

» Weak estrogenic activity
— MCF-7 human breast cancer cells

* Block epidermal cytosolic sulfotransferases and
increase estrogen levels

» Methyl and propyl forms are potent
mitochondrial toxins

— Possible role in male infertility

David M. Brady, ND, DC, CCN, DACBN

Byford SJ. Et al J Steroid Biochem 2002;80:49-60
Prusakeiwicz JJ, et al. Toxicol 2007;232)258-56
Tavares RS, et al. Reprod Toxicol 2009;27:1-7

Our polluted environment

More than 80 percent of infants tested in a new study had been
exposed to a potentially harmful group of chemicals known as
phthalates. Some animal studies have found these substances to be
harmful to development, and one study on human infants found an
association between exposure to a particular phthalate and male
reproductive problems. Baby lotion, baby shampoo and baby powder
were all linked to phthalate exposure in the study.

Phthalates are a group of widely used chemicals that make plastic
softer and help stabilize fragrance in personal care products. These
chemicals are found in children's toys, infant care products, cosmetics,
food packaging, vinyl flooring, blood storage containers and more,
according to the U.S. Centers for Disease Control and Prevention
(CDC). Phthalates are banned from use in personal care products and
in some toys in Europe.

"We believe that there is potential value in the study of metabolized
phthalates. But we take great exception to any effort to draw unfounded
conclusions that suggest human health risks are associated with the
mere presence of very low levels of metabolized phthalates in urine,"
Marian Stanley, manager of the Phthalates Esters Panel of the
American Chemistry Council, a plastics industry trade group, said in a
statement. Pediatrics. 2008 Feb;121(2):e260-8.
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-« 0740 Phthalates and Parabens - Urine
Methodology: Gas Chromatography/Mass Spectrometry
Percentile
Compound Tested Results 50th 75th 90th 95th
uglg creatinine
Phthalates - Metabolites of DEHP (Di-2-ethylhexyl phthalate)

19 41 99 179

1. MEHHP 95 ¢ [ ]
24 52 118 221

2. MEHP 21 4
11 22 53 107

3, MEOHP 42 ¢ I
115 312 835 1500

4. MEtP 178 [ 3 [ ]

Parabens

<DL 12 98 23.1

5. Butylparaben 236 E T
<DL 55 327 78.8

6. Ethylparaben 78.1 4 DI
61 228 535 817

7. Methylparaben 1000 e
8 50 138 235

8. Propylparaben 234 4 DI

Creatinine = 205 mg/dL

the OR was 4.13

Breast Cancer

» Highest levels of MEP (phthalates)
had an odds ratio (OR) of 2.2 for
developing breast cancer

 For premenopausal wome

Lopez-Carrillo L, et al. Environ Health Perspect 2010;118:539-44
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Slow Death by Rubber Duck

RICK SMiTH / BRUCE LOYRIE

SLOW DEATH

» 2 day avoidance, followed
by 2 day exposure

(normal modern living)
 MEP went from 64 to

1,410 ng/ml after 2 days

of normal modern living

* Mostly personal care
products

L )

HOw THE

Toxig EHE.\HSTHY

AFFECTS OUR HEA LTH

b

r

Sierewes 0760 Chlorinated Pesticides - Serum

idh

Methodology: Gas Chromatography/Mass Spectrometry

Compound Tested Results 95th Percentile** Lipid Adjusted Resuilts 95th Percentile*
pob ppb (ngig lipid) (ng/g lipid)
1. DDE Detected 12.1 Detected 1860
0.08 - 0.26" 144 -46.8"
2. DDT Not Detected 0.13 N/A 195
3. Dieldrin Detected 0.14 Detected 19.0
1.22 218
4. Heptachlor Epoxide Not Detected 0.13 N/A 18.9
5. Hexachlerobenzene (HCB) Not Detected 0.19 N/A 289
6. Mirex Not Detected 0.09 N/A 13.2
7. Oxychlordane Not Detected 0.27 N/A 37.7
8. trans-Nonachlor Not Detected 0.47 N/A 68.3
Cholesterol 180 <=200 mg/dL
Triglycerides 1688 35-160 mg/dL
Total Lipids (calc.)t 6 gL

Copyright 2012
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Dieldrin Health Effects

 Disruption of dopamine transport in the

brain

— Significantly associated with Parkinson’s Dz.
e Endocrine:

— Increases rates of hypothyroidism

— Reduces production of testosterone

(Leydig Cells) - infertility

» Cancers -lung, breast, pancreatic
 Increases superoxide production

and neutrophil inflammatory responses

Food Exposure to Dieldrin
Source: FDA - TDS

® Cheddar cheesse
Creaimy peanul butter
Cream cheese
Atlantic Salmon
B Pumpkin ple
Raw, peslad cucumbars
H Swaet cucumber plekles

=
Dill susumber plekles
I B Summer equash

0 0.002 0.004 0.008 0.008
pPmM
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HCE Exposure Sources

* Household dust

e Qutdoor dirt and . &
dust brought e
indoors

* Diet: — Swiss and
— Butter cheddar cheeses
— Cream cheese — Hubbard squash
— Atlantic Salmon — Breast milk

— Ground beef

HCE Adverse Health Effects

Initiator, promoter and progressor of breast cancer

Increased risk of non-Hodgkins Lymphoma
(OR 1.82to 3.41)

Neurotoxic to the dopaminergic system and may
lead to increased risk for Parkinsonism

Increased rates of atherosclerosis

Quintana PJ, et al. Environ Health Perspect 2004;112:854-61
Richardson JR, et al. Neurotoxicity 2008;29:855-863

Pines A, et al. Sci Total Environ 1986;54:135-55

Pierik FH, et al. Environ Res 2007:105:364-9

Cassidy RA, et al. Breast Cancer Res Treat 2005;90:55-64
Khanjani N, et al. Arch Environ Contam Toxicol 2006;50:452-61
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PCBs 0761 Polychlorinated Biphenyls (PCBs)

— \_//—' —
——e

Compound Tested Results
pob

Dioxin-like Polychlorinated Biphenyls

1. PCB 118 Not Detected
2. PCB 126 Not Detected
3. PCB 156 Not Detected
4. PCB 169 Not Detected

5. PCB74 Not Detected
6. PCB 138 Detected
0.29

7. PCB 153 Detected
0.83

8. PCB 180 Detected
0.08-0.26"

Cholesterol 185
Triglycerides 152
Total Lipids (calc.)t [

Non-Dioxin-like Polychlorinated Biphenyls

Methodology: Gas Chromatography/Mass Spectromeiry

95th Percentile™
pob

0.22

0.00048

0.10
0.00027

0.15
0.48

0.62

0.53

<=200
35- 160

Lipid Adjusted Results
(ngig lipid)

N/A
N/A
N/A
N/A

N/A
Detected
52.03
Detected
113
Detected
14.4 - 46.6"

mg/dL

mg/dL

gL

95th Percentile™
(nglg lipid)

31.3

0.069

15.3
0.041

22.3
75.3

97.1

81.5

PCB Exposure Sources

« The greatest exposure source for PCBs

currently is Atlantic (farmed) Ssalmon, followed by

butter

» Persons who fish in the Great Lakes and
consume their catch can also have very

elevated levels of PCBs in their blood

Anderson HA, et al. Environ Health Perspect 1998;106:279-289

David M. Brady, ND, DC, CCN, DACBN
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More on Exposure Sources

* PCBs also concentrate in breast milk giving
infants who are breast fed daily exposures

— Numerous studies from around the globe have
consistently documented PCBs in breast milk
samples

» PCB exposure has also been attributed to
inhalation of indoor air in buildings that have old
electrical fixtures present that still contain PCBs

Avoid Foods Containing PCBs

Butter, saltad 0

Tuna, canned In oIl 45

Chicken breast, roasted 32
Brown gravy, homemade 320
Sulmen steuk or fillst, buked* 24
Pancake, from mix 24
Meatioat 2] food . f
Beef steak, pan-cooked - Few oods are immune from
Pork chop, pan-coeked 21 contamination by PCBs, which
Eqg, ied e have spread worldwide despite
Pork roast, baked 18 : .
Popcom, popped In oll 17 bans in the United States and
Biscult, refrigerated dough, baked 19 most other countries. These

Venlcurlet, pan-cooked a foods have been tested by the

Chuck ronst, bakad 10 Food and Drug Administration.

English muffin, plain, toasted 10 Figures in parts per billion.
Ralsin ¢
Chicken, fried @  This graph shows the absolute amount of PCBs in various foods. It is taken from
Caramel candy 8 the most recent FDA market basket study, which samples food as prepared.
0 20 40 60 80

SEATTLE POST-INTELLIGENCER
All amounts in parts per billion (ppb). *Puget Sound salmon tested higher.
Source: FDA

Copyright 2012
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vome sowens 0762 Volatile Solvents - Whole Blood
Methodology: Gas Chromatography/Mass Spectrometry
Percentile
Compound Tested Results 50th 75th 90th 95th
(ng/mL)
<DL 0.06 017 0.26
1. Benzene 0.33 L
<DL 0.05 0.08 0n
2. Ethylbenzene 0.16 L
<DL 005 0.09 012
3. Styrene 0.56 I
<DL 043 068
4. Toluene <DL ¢ ]
013 02 028 0.34
5. m.p-Xylene 0.71 e
<DL 051 072 09
5. o-Xylene 022 * I
Percentile values are from the NHANES Fourth National Report on Human Exposure to Environmental Chemicals, CDC, 2009.
183 209 254 278
7. Hexane 296 g
52 63 75 88
8. 2-Methylpentane 82 ¢ s
100 116 142 164
9. 3-Methylpentane 74 L I
76 86 96 10.2
10. Iso-octane 5.7 ¢ ]

ocencenances 0763 Organophosphates Profile - Urine

Methodology: Gas Chromatography/Mass Spectrometry

Percentile
Compound Tested Resuits 50th 75th 90th 95th
(ugig creatinine)
<DL 386 9.54 146
1. Dimethylphosphate (DMP) 275 L) ]
18 52 15.7 304
2. Dimethyithiophosphate (DMTP) <DL ¢ ]
<DL 0.5 214 5.27
3. Dimethyldithiophosphate (DMDTP) <DL ’ ]
<DL 442 9.02 132
4. Diethylphosphate (DEP) 321 ’ ]
<DL 07 147 262
5. Diethylthiophosphate (DETP) 234 ¢ ]
<DL 041
6. Diethyldithiophosphate (DEDTP) 529 ]
<DL
7. Atrazine 0.057 e
<DL 0.072
8. Atrazine mercapturate 0.051 [ 3 I

Creatinine = 200 mg/dL

David M. Brady, ND, DC, CCN, DACBN Univ. of Bridgeport / Designs for Health Inc.



Role of Environmental Toxins and Copyright 2012
Estrogen Metabolism on Cancer
Development

Qf‘iﬁnﬁﬂ OBJET Setting the

e 3D Printers

Your source for the latest research news

News Articles

Health & Medicine Mind & Brain Plants & Animals Earth & Climate

Space & Time Matter

Science News & Share - Blog © Citel

Common Herbicide Disrupts Human Hormone Activity In Cell Studies

ScienceDaily (May 8, 2008) — A common
weedkiller in the U.S., already suspected of
causing sexual abnormalities in frogs and fish, has
now been found to alter hormonal signaling in
human cells, scientists from the University of \
California San Francisco (UCSF) report. s I

seeaizo: | The herbicide atrazine is the second most widely used

Health & M - . .

- muman | Weed Killer in the U.S., applied to corn and sorghum

- fresnad fields throughout the Midwest and also spread on | weedkier

earn & ci| - SUbUrban lawns and gardens. It was banned in Europe F*°"

* Environr

ssues | gfter studies linked the chemical to endocrine disruptions

. Séustarin( i ) L Advertise hereg
.
eoche in fish and amphibians.
Reference
e Herbicide In studies with human glacenfél cells  Learn How Arrowhead Water Can Help You Lose
o Gily fish in culture, the UCSF scientists found  and Maintain Weight!

that atrazine increased the activity of  www.ArrowheadBornBetter.com
a gene associated with abnormal

human birth weight when EDSP testing
. 4 Eod i D L = i L L i L

= Dead zone (ecology)
* Antifreeze protein

a

Our polluted environment

In an article in the April 16, 2002 issue of Proceedings of the National
Academy of Sciences, University of California, Berkeley, developmental
endocrinologist Tyrone B. Hayes, associate professor of integrative
biology, and his colleagues report that atrazine at levels often found in
the environment demasculinizes tadpoles and turns them into
hermaphrodites - creatures with both male and female sexual
characteristics. The herbicide also lowers levels of the male

hormone testosterone in sexually mature male frogs by a

factor of 10, to levels lower than those in normal female frogs.
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Our polluted environment

Popular Pesticide Faulted for
Frogs' Sexual Abnormalities

Scientists from the Environmental
Protection Agency say there

is "sufficient evidence" to
conclude that the country's

most widely used pesticide,
atrazine, causes sexual
abnormality in frogs.

JENNIFER LEE
(NY Times June 19, 2003)

ATRAZINE - herbicide

1997 estimated annual agricultural use

Average annual use of

ve ingredient
(pounds per square mile of agricultural
land in county) Total Percent
. Crops pounds applied national use
[J no estimated use com 62, 31, 038 84,00
1) 0.001 10 0.358 oo faow 2 5. 169 3
[ 0.359 to 2,151 sugarcane 2, 208, 421 297
D21521°9355 sweet corn 340, 452 0. 46
W osee o s S T
X . T hay \
| 2_82 :;132 7 seed crops 5 833 0.0
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(*BMI =30, or ~ 30 Ibs. overweight for 5" 4
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Data || <10% [ 10%-14% [ 15%-19% [ |20%-24% ast-2o% [P z30% | E

Behavicral Risk Factor Surveillance System, CDC.

Chronic Exposure to the Herbicide, Atrazine, Causes
Mitochondrial Dysfunction and Insulin Resistance

Soo Lim’, Sun Young Ahn™, In Chan Song?®, Myung Hee Chung”®, Hak Chul Jang®, Kyong Soo Park’, Ki-Up
Lee®, Kim Pa'k." Hao Lea®"

D N —

Abstrace

There & an apparent overlap between arsas in the USA whers the herbicide. atrazine [ATZL is heavily used and obesity-
prevalence maps of people with a BMI Ower 30. Given that hericides 2ot 6n photosystem Il of the thylakosd membrane of
chloroplasts, which have a functional structure similar to mitochondria, we investigated whether chronic exsosure to low
S T e Tl e T S e e s B T b i i e e B e S
(n =Aaa) were far 5 with I 130 or 300 pg ke | day ') of ATZ provided in drinking water.

Cne grous of animeals was fed o reguier dies for the entire perdod, 2nd anothe: group of animals was fed a high-fat diet La09
fatl for 2 months after 3 months of regular diel Various parameters of INSulin FESISTance wene Mmeasured. Monphology and
functional activities of mitocchondria were evaluated in tissues of ATZ exposed animals and in solated mitochondia.

Chronic admine of ATZ ed basal i< rate. and increased body weight, intra-abdominal fat and insulin
resistance without changing food intake or physical activity lewel. A high-fac diet further exacerbated insulin resistance and

iain uscle and liver of ATZwreated rats wers swollan with disragted crstas. A2 blocked the
activities of phospl com and I, resulting in decreased Oxygen CONSUMALION. 1T SIS0 SuSoressed

i)y her® eraeei T =i ) o icsaya ey IR ) o PN v Yo a1 et PP v s e s p el i TR s e o
contribute to the dewelopment of insulin resistance and chesily, parbcularhy whers 2 high-fat diet s prevabent.

Cimcian: Lis 5. ARn SY. Sang BT Chung

Ts o BN Croative Commans ATIEGTON Lios e, which ssmi
surce are crode

Mitochondria in skeletal muscle and Ilver of ATZ-treated rats [
ST were swollen with disrupted cristae. ATZ blocked the activities
muoaucuon | Of OXidative phosphorylation complexes | and Ill, resulting in
S decreased oxygen consumption. These results suggest that
long-term exposure to the herbicide ATZ might contribute to |/
the development of insulin resistance and obesity, particularly|
where a hlgh fat diet is prevalent '

e =

. PLes OME | e plosane. oeg » April 2005 | Wolume 4 | dssue 4 | eStEs
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Designed to Kill Plants-
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Our polluted environment

THE GLOBE AND MAIL

TUESDAY, MAY 30, 2006

Ottawa plans to snuff out flame retardants
Researchers link __ cypes o e wviions nd | [IE] oot e o e e

“d Elame retardants contain polybrominated diphenyl ethers (PBDEs). Regulators |-

o L. . . . . . . 0, ex
| are considering drastic action, including placing these chemicals on a banned ~ scor-

stay-

o] list in Canada, because of studies linking PBDES to behavior changes that iy

g

W1

mat-

|1 bear an uncanny resemblance to attention-deficit disorder common in children. [;%
E These flame-retardant chemicals are not staying put in consumer products, but ["*
=] have been migrating from mattresses and computers in ways that are not
completely understood, into the environment and into people.

Our polluted environment

PBDEs in milk products Parts per trillion
339 011 015 001 002 2081 1835 847 @ 05 @
ol B N I :

Whole 2% 1%  Skim Canned lce Cheddar ~ Cottage  Processed

milk milk milk milk milk ~ Cream cream Yogurt cheese cheese cheese Butter
PBDEs In human breast milk, by country

Levels of flame retardants in people vary
widely around the world. Women in Canada
have the second highest levels in their breast
milk, after the United States. These are
median levels, meaning half those tested
have values efther above or below those
indficated.

Farts per billion

21 Ak 6.6 29

mewm - —
Sweden Germary UK Belgium Canada  US
2001 2002 2002 2001 2002 2003
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Our polluted environment

PBDEs and Hypothyroidism

*Typo (should be hypothyroidism)

PBDEs suspected in hyperthyroldism TEkii
Thyroid problems are increasing in the population. Some researchers suspect that chemicals, such as PBDEs,
may be able to interfere with thyroid hormones. Number of cases of unspecified hypothyroidism in Ontario.

Thousands of cases
a0k e

15

10

5 5

0

1980 1985 1990 1995 2000

OURCES: HEALTH CANADA; NORTHWEST ENVIRONMENT WATCH; TOM MUIR, RETIRED ENVIRONMENT CANADA RESEARCHER; M5 HEALTH CANADA
RICHARD JOHNSON/THE GLOBE AND MAIL

Our polluted environment

QUEBEC EDITION

GLOBE

=

il PART TWO
| Cﬂml ng 'Cl aljpantll_ill;(_! \,ulé;}khztm aman.
to terms atb on the inside that counts.

‘with perils
‘ of non-stick
‘products

BY MARTIN MITTELSTAEDT
ENVIRONMENT REPORTER
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Toxicity and Diabetes

2002.

A strong dose-response relation between serum concentrations of persistent organic
pollutants and diabetes: results from the National Health and Examination Survey 1999-

Lee DH, Lee IK, Song K, Steffes M, Toscano W, Baker BA, Jacobs DR Jr.

OBJECTIVE: Low-level exposure to some persistent organic pollutants (POPs) has recently
become a focus because of their possible link with the risk of diabetes.

RESH
concg
in the|
hexa
octac
nona

RES\
after
circu
serun|
sum
37.7
young

Low-level exposure to some persistent organic
pollutants (POPs) has recently become a focus
because of their possible link with the risk of
diabetes.

CONCLUSIONS: There were striking dose-
response relations between serum concentrations
of six selected POPs and the prevalence of
diabetes.

CONCLUSIONS: There were striking dose-response relations between serum concentrations
of six selected POPs and the prevalence of diabetes. The strong graded association could
offer a compelling challenge to future epidemiologic and toxicological research.

Diabetes Care. 2006 Jul;29(7):1638-44.

Published on Tuesday, November 9, 2010 by Environment News Service
Chemicals in Fast Food Wrappers Show Up in
Human Blood

TORONTO, Ontario, Canada - Chemicals used to keep grease from leaking through fast
food wrappers and microwave popcemn bags are migrating inte feod, being ingested by
people and showing up as contaminants in bloed, according to new research at the
University of Toronto.

The contaminants are
perfluoroalkyls, stable, synthetic
chemicals that repel oil, grease, and
water. They are used in surface
protection products such as carpet
and clothing treatments and coating
for paper and cardboard packaging.

Earlier research by University of

Chemicals used to keep grease from leaking through fast

Taronto environmental chemists food wrappers and microwave popcorn bags are
Scott Mabury and Jessica D'eon, migrating into food, being ingested by people and
established in 2007 that the showing up as contaminants in blood, according to new

research at the University of Toronto. (photo by Flickr

Wrappers-afe 4 source of these user permanently scatterbrained / eric molina)

chemicals in human blood. Their new
study shows that perfluorinated chemicals can migrate from wrappers into food.

David M. Brady, ND, DC, CCN, DACBN
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PHYSICAL NUTRITIONAL
« Injury * Excess Food
_  Additives
. Inflam_matlon _ e Alcohol
» Excessive Exercise « Trans-fatty acids

% TOTAL TOXIC @
& EXPOSURE &

CHEMICAL
INFECTION CA
Endotoxins & Exotoxins * XenOb!OthS
 Bacterial » Organics

* Fungal
 Parasitic

Vegetable Toxins

= The average person consumes 5,000 to
@ ® 10,000 plant toxins per year

Py | " 20% of cancer deaths are due to natural
compounds contained in the diet

= Development of “bitterness” as a taste
promoted avoidance of plant based toxins,
which are mostly bitter

1. AMA Handbook of Poisonous and Injurious Plants (Chicago Review Press, 1985).
2. Toxicants Occurring Naturally in Food (National Academy of Sciences, 1973).
3. Soranzo N, et al. Positive selection on a high-sensitivity allele of human bitter-taste receptor

TAS2R16. Curr Biol 15(14):1257-1265, 2005.
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Vegetable Toxins: Worse in Organic?

A Few Examples:

* Nightshades (tomato, potato): solanine

* Celery: psoralen

» Cassava (tapioca): konzo (cyanide analog)
« Jimsonweed: scopalamine

» Fava Beans: vicine and convicine

« Cayenne: capsaicin

Muller JL. Love potions and the ointment of witches: historical aspects of the nighshade
alkaloids. J Toxicol Clin Toxicol 36(6):617-627, 1998.

Ljunggren B. Severe photoxic burn following celery ingestion. Arch Dermatol 126(10): 1334-
1336, 1990.

Ernesto M, et al. Persistent konzo and cyanogenic toxicity from cassava in northern
Mozambique. Acta Trop 82(3):357-362, 2002.

Berkov S, et al. Alkaloid patterns in some varieties of Datura stramonium (Jimsonweed).
Fitoterapia 77(3):179-182, 2006.

Golenser J, et al. Inhibitory effect of a fava bean component on the in vitro development of
Plasmodium falciparum (Malaria) in normal and G6PD defeicient erythrocytes. Blood
61(3):507-510, 1993.

6. Gazerani P, et al. The impact of ethnic differences in response to capsaicin-induced trigeminal
sensitization. Pain 117(1-2): 223-229, 2005.

'hydroxylation via

LIVER DETOXIFICATION

TOXINS (non-polar)——
Endotoxil?sf/-"’_‘—\\\a__ _
INTERMEDIATE

A
Xenobiotics
METABOLITES
/ﬂ ﬁ may be toxic
I?P!ASE I
fcytochrome P-450 enzymes

PHASE I

Glutathione Conjugation
Amino Acid Conjugation

redox reactions Glucuronidation

Critical Co-factors: Sulfation

NADH, NADPH, B6, Mg MEthylat_ion
Acetylation

/
Q> EXCRETION
(polar.molecules)
Kidneyuﬁ—h Urine
Bile —= Feces

conjugation reactions
4
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Detoxification pathways in the liver

OH ——
Phase I
———
Oxidation
Benzene Reduction Phenol
Hydrolysis

This modification sets the stage for Phase
[, ultimately allowing the elimination of
the toxin.

Timbrell JA. Principles of biochemical toxicology. London: Taylor & Francis, 1991:75-
124

Dlet&Genes

The New Science of Nutrition and Aging
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Lead Review Article

October TET: 33381

Reactive Oxygen Species and Antioxidants in Signal
Transduction and Gene Expression

Felen . Palmer, PR, and K. Eric Paulson, PR.D.
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“Recently, molecular and cellular research
approaches have demonstrated that ROS and
antioxidants can directly affect the cellular signaling
apparatus and, consequently, the control of gene

expression.”
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Vol. 55, No. 10, pp. 353

David M. Brady, ND, DC, CCN, DACBN

Univ. of Bridgeport / Designs for Health Inc.



Role of Environmental Toxins and Copyright 2012
Estrogen Metabolism on Cancer
Development

- J

Qg

Mitochondria °

Mitochondrial Uncoupling
In the Toxic Patient

Implications for Detoxification
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Mitochondria

more

Important nutrients:

Mitochondrial DNA is 20X more susceptible to
oxidative damage than nuclear DNA

Without adequate energy production, all functional
systems are impaired

Coenzyme Q,,, carnitine, lipoic acid, vitamins C & E, and

& o

MINIREVIEW

Oxidative Damage to Mi

hondrial DNA and its

Relationship to Ageing
CHRISTOPH RICHTER

rary of
cn S05% Ziich,

Blachenizry 1, Swis Federal Insinaie
Swi

of Technology (ETH), Universitaestr. 16,

Mitochondria mmmwmu..mmummmw species und are

DNA GmDNA) I subjee t0 semere axidative damage, and -am-m_dm DNA
(uDNA). Damage ls Indicated by the detectivn of variows buse modifications, particularty

Concetvably,
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ey

organism.
Bﬂ«hlﬂ.ympecsfn-mh young orgazism. Thes, with agimg teere is wm Increased

Keyworls: (rxygen radicals Mitackoodrial ]
Tar. J. Biochem. Celt Biol. (1995) 21, 647653

“Several hypotheses suggest that defective
mitochondria contribute to, or are responsible for
aging...with aging there is an increased production of
reactive oxygen species, a decrease in certain
antioxidants, a decreased transcription, translation,
and cytochromne oxidase content, and an increase in
the extent of DNA modifications.”

sodear DNA: $OHIG, Lnyamnw yguanatine;
PR popnc a1 L reactive oxygen

Recavd 73 e 1994 accprat 1 Merch 1995,

‘be of central impoctance in
logical ageis

normal and patho-
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Int J Biochem Cell Biol,
\ol. 27, No. 7, pp. 647-653, 1995
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Energy Production
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Energy Production (Cltric Acld Cycle) Severe
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Deficiency 8
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9 lsocitrate 151 H f” | * él’) * ig = 5718
10 a-Ketoglutarate 1222 W A‘, E eivate t t t + 31-127.0
380
11 Succinate 685 H 4 t + } } ’ Dla= ++ 0.7-99.0
12 Fumarate 130 H f f + ; S == 196
13 Malate 34 H t t t t 4 t =66
186
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7 Citrate 166 T1-1987
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13 Malate 2.0 =66
14 Hydroxymethylglutarate =72
Energy
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Organic Acids from
Carnitine Deficiency

Fatty acids

Fatty acyl Carnitine

®-Oxidation \’
3-Oxidation
/ CO, + H,0 +ATP
Adipate Mitochondrion
Suberate Ethylmalonate

L-Carnitine Markers

—
. . e nena
NUTRIENT MARKERS
—_— Results
Fatty Acid Metabolism ug/mg creatinine
(Carnttine & B2) a7z
1 Adipate 38 W t t t t -+ =00
2 Suberate 65 H t t t t ‘_I, +—1 =13.9
3 Ethylmalonate 168 H t t t t e =175
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Phase I

OH 0SO,H ——
Phase 11

————

Conjugation
Phenol Phenyl sulphate

During Phase I, the toxin is further modified by the addition of a
molecule making the substance polar and therefore water soluble.

Timbrell JA. Principles of biochemical toxicology. London: Taylor & Francis, 1991:75-124

Detoxification pathways

* Phase Il
¢+ Conjugation
 Sulfate
*Glycine
 Glutathione
» Glucuronide

Timbrell JA. Principles of biochemical toxicology. London: Taylor & Francis,
1991:75-124
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Detoxification Chemistry

OH 08Q,H
@ Phase 1 @ Phase 2
—— SR

Benzene Phenol Phenyl sulfate

Symptom Picture of
General Toxicity

» General Malaise
« fatigue, headache, joint & muscle pain
» Chronic Mucous Production
» Poor Exercise Tolerance
» Skin Rashes, Peri-orbital edema
e Immune Weakness
» Environmental and Chemical Sensitivity
» Mental Status Changes

« lack of concentration, depression, mood changes,
confusion, memory loss, sleep disturbance,
anxiety, PMS, etc.

David M. Brady, ND, DC, CCN, DACBN Univ. of Bridgeport / Designs for Health Inc.
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Neurological disorders

lliInesses such as Alzheimer’s and
Parkinson’s have been linked to
“xenobiotics” (toxic chemicals).

Steventon GB, et al. Xenobiotic metabolism in Alzheimer’s disease.
Neurology 1990;40: 1095-98.

Steventon GB, et al. Xenobiotic metabolism in Parkinson’s disease.
Neurology 1989;39: 883-87.

Pesticides and Parkinson’s Disease

In a study comparing 496 people with newly
diagnosed PD to 541 matched controls, “People who
recalled using in-home pesticides on at least 160 days
of their lives were 70% more likely to develop PD than
those who never used pesticides... Using garden
pesticides for same number of days conferred a 50%
increase in risk.” (No relationship was seen with
fungicides)

Lorene Nelson, PhD, Stanford University

American Academy of Neurology annual meeting, 2000
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Clinical Detoxification

Treatment goals:

e reduce toxin exposure
* increase antioxidant support

 support mitochondrial function

* supplement phase Il conjugating
substances

(e.g. glutathione, sulfates, glycine, taurine)

The role of nutritional support

Significant evidence exists to support the
contention that diet and nutritional
supplementation plays an important role
in helping maintain these detoxification
pathways.

Guengerich FP. Effects of nutritive factors on metabolic processes involving bioactivation and
detoxication of chemicals. Annu. Rev. Nutr. 1984; 4:207-31

Anderson KE, Kappas A. Dietary regulation of cytochrome P450. Annu. Rev. Nutr. 1991;
11:141-167

Parke DV and loannides C. The role of nutrition in toxicology. Annu. Rev. Nutr. 1981; 1:207-
34

David M. Brady, ND, DC, CCN, DACBN Univ. of Bridgeport / Designs for Health Inc.
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Macronutrients and detoxification

Total protein and energy requirements

— In animals, depression of detoxification
pathways occurs in as little as 36 hours
of fasting

Guengerich FP. Effects of nutritive factors on metabolic processes
involving bioactiva-tion and detoxication of chemicals. Annu. Rev. Nultr.
1984; 4:207-31

Macronutrients and detoxification

“Fasting may...inhibit the metabolism of
some xenobiotics. Fasting by
depleting glycogen can prevent
glucuronidation, leading to a
secondary enhancement of P450
activity.”

Zimmerman HJ. Hepatotoxicity: The Adverse Effects of Drugs and
Other Chemicals on the Liver, Second Edition, Lippincott Williams &
Wilkins, Philadelphia, 1999, p. 28.
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Micronutrients and detoxification

B vitamins, vitamin C and minerals

— Insufficient amounts in any of these
nutrients can slow detoxification
pathways.

Guengerich FP. Effects of nutritive factors on metabolic processes involving
bioactivation and detoxication of chemicals. Annu. Rev. Nutr. 1984; 4:207-31
Anderson KE, Kappas A. Dietary regulation of cytochrome P450. Annu. Rev.
Nutr. 1991; 11:141-167

Parke DV and loannides C. The role of nutrition in toxicology. Annu. Rev. Nutr.
1981; 1:207-34

Micronutrients and detoxification

Sulfhydryl amino acids

— Sulfation is an important component of
Phase Il detoxification pathways.

Guengerich FP. Effects of nutritive factors on metabolic processes involving
bioactivation and detoxication of chemicals. Annu. Rev. Nutr. 1984; 4:207-31
Parke DV and loannides C. The role of nutrition in toxicology. Annu. Rev.
Nutr. 1981; 1:207-34
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Micronutrients and detoxification

Glutathione

— One of the first known functions of
glutathione is as an important
detoxification factor.

Beutler E. Nutritional and metabolic aspects of glutathione. Annu. Rev.
Nutr. 1989; 9:287-302.

Micronutrients and detoxification

NAC (N-acetylcysteine)
— Exogenous NAC increases cellular glutathione

production, as well as provides sulfhydryl groups
to support Phase Il.

Lauterburg BH. Mechanism of action of N-acetylcysteine in the protection against
the hepatotoxicity of acetaminophen in rats in vivo. J Clin. Invest. 1983; 71:980-
91.

Copyright 2012

Univ. of Bridgeport / Designs for Health Inc.



Role of Environmental Toxins and Copyright 2012
Estrogen Metabolism on Cancer
Development

Patient assessment &
support strategies

Multiple Test Profile Use

» Find total toxic burden
— Organotoxins, toxic metals, endotoxins

» Pinpoint metabolic effects
— Detoxification pathways
 Glutathione status markers
— Oxidative stress
» Polyunsaturated fatty acids as pro-oxidants
» Antioxidant protection
— Markers of mitochondrial function

David M. Brady, ND, DC, CCN, DACBN Univ. of Bridgeport / Designs for Health Inc.
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Dietary protein (-SH, -S)

Detoxification Markers:
Inorganic Sulfate from Organic Sulfur

\ Methionine Enzymes
Cysteine Peptides
Matrix proteins
Glutathione W
- Hepatic conjugation
SO, A
“~___ Antioxidant and redox
Urinary Oxidation balancing
Sulfate

Other Detox Markers

« Citrate

e cis-Aconitate
¢ |socitrate

¢ Orotate

Ammonia toxicity markers
Need for arginine

Detox by-product of xylene
Need for glycine and B5

2-Methylhippurate
e Glucarate

—

¢ Alpha-Hydroxybutyrate ———

Glucaronidation marker
Need for glycine, glutathione, NAC

Indicates high cellular glutathione demand
Need for glutathione, NAC

e Pyroglutamate — 78 ——

Glutathione, glycine, methionine depletion

David M. Brady, ND, DC, CCN, DACBN
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Functional Liver Detoxification

Test Procedure:

— On Waking
— 200 mg caffeine
collect saliva sample 2 and 8 hours later
— At Bedtime
— 650 mg aspirin
— 650 mg acetaminophen
collect urine for the next 10 hours

David M. Brady, ND, DC, CCN, DACBN

Copyright 2012

Univ. of Bridgeport / Designs for Health Inc.



Role of Environmental Toxins and
Estrogen Metabolism on Cancer
Development

Copyright 2012

CHALLENGE COMPOUNDS

Caffeine

PHASE I-OXIDATION

Caffeine
Clearance

Demethylated
Products

Tissue

Damage Toxic Metabolite

(NAPQI)
PHASE II-CONJUGATION

lercapturate Sulfate:

Glutathione
conjugation

Mercapturate

Acetaminophen

Clutathione<€— Cysteine

Acetaminophen
sulfate

Acetylsalicylic Acid
(Aspirin)
Catechol
10%
Salicylic Free Radical

Acid

2,3-Dihydroxybenzoate
50%

Glucuronate Glycine

Glycine
conjugation

Glucuronidation

Acetaminophen

2-Hydroxyhippurate
glucuronide

(180 Detoxification Capacity Profile

Ratios
Phase I/Phase || - glycination
Phase |/Phase Il -

Phase |/Phase || -

sulfation

glucuronidation

Urine Lipid Peroxide 358 W
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*Tox

Endotoxins
*end products of metabolism
*bacterial endotoxins

Exotoxins
*drugs (prescription, OTCs,
recreational, etc.)

Liver Detoxification Pathways &
Supportive Nutrients

PHASE Il
further metabolism of

(

)

d"T;;:‘ju“wal glutathione conjugates
~food additives A
-housetiold
-poliutantsfcontaminants
“micrabial
PHASE | PHASE Il
[cytochromes P450 enzymes] [conjugatiop pathways] .
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. | Reactions | Enzymes, Cofactors & more polar .. sulfation polar ..
i (I' r}:{\;ﬁlahrle-- oxidation Other Nutrients Used ‘no{e water-solubl glucurenidation waleh‘oluble)
pic-solul e ribofiavin (Vit. B2) glutathione conjugation*
hydrolysis niacin (vit. B3) acetylation
hydratior pyridoxine (vit. B6) diive O amino acid conjugation
i folic acid eactive Oxygel glycine
geiscoenaton vitamin B12 Intermediates, taurine Serum
glutathione glutamine
branched-chain omnithine
amino acids arginine Kidneys
flavonoids methylation
lipid-soluble (nenpolar) i i Urine
texins stored In adipose Nutrients/Plant Derivatives N » cysteine,
(fat) tissue mmihmm carotenes (it A} are p Bile
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load with weight loss tocopherals (vit. E) 1
selenium
copper Feces/stools
N‘A W, zine
P manganese
> Free Radicals 2 coeniyme Q1o
da ) i thiols (found in garlic, onions

& cruciferous vegetables)
bioflavonoids

silymarin
pycnogenol

© 1995 HealthComm International, Inc.

Sample Detox Support

= Amounts per serving
- Serving size - 6 capsules
- Number of servings per container - 180
- Alpha-Ketoglutarate - 200 mg.
- L-Glutamine - 500 mg
- L-Glycine - 500 mg
- N-Acetly-Cysteine - 250 mg
- Glutathione - 200 mg
- L-Methionine - 200 mg
- Ornithine - 200 mg.
- Taurine - 250 mg
- Calcium-d-glucarate - 200 mg
- MSM - 400 mg
- Suggested Dose: Take 3-6 capsules daily, between meals, or as directed by your health care practitioner.

David M. Brady, ND, DC, CCN, DACBN
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«Sample Detox Powder et per
-Serving size 36 gm
(2 scps)
-Number of servings per container 21
~Calories, 145
“Total Carbohydrates 11.gm.
- Sugars ogm.
= Sugar alcohol 7gm.
~Dietary Fiber 2gm.
-Protein -15g
“Total Fat 3g
~Cholesterol 0 mg
«Vitamins
~Vitamin A (mixed carotenoids) 5000 1U
~Vitamin D3 (cholecalciferol) 501U
=Vitamin C (sodium ascorbate) =500 mg.
=Vitamin E (high gamma-delta) =201V
=Vitamin B1 (thiamin hydrochloride) 3 mg.
=Vitamin B2 (riboflavin 5'phosphate) =3mg
~Vitamin B3 (niacinamide) 8 mg.
-Pantothenic Acid 25 mg.
~Vitamin B6 (pyridoxal &'phosphate) 4mg
~Vitamin B12 (methylcobalamin) ~ameg
“giotin 140 mg
~Folate (Folic Acid) =100 mcg.

«Minerals =Specialty Nutrients
p— p— -L-Glycine 1500 mg
“L-Lysine 550 m
Molybdenum (glycinate) 50 mcg. Y 9
~Calcium (citrate and rice protein) =200 mg. “L-Threonine =550 mg.
-Magnesium (glycinate) 200 mg. “N-acetyl cysteine  (NAC) 100 mg
-L-Cysteine 250 mg
~Phosphorus (rice protein and +200 mg. “L-Glutathione - 25mg,
dipotassium phosphate)
“L-Taurine 200 mg
-lodine (potassium iodide 50 e
G ) 9 DL +100 mg
~zinc (glycinate “7m
@y ) 9 <Inositol +100 mg
~Copper (glycinate “1m
prer (glyeinate) h ~Choline 100 mg
~Manganese (glycinate; ~1mg.
o (aly 4 o =Sodium sulfate =100 mg.
=Chromium (nicotinate-glycinate; =50 mcg.
¢ awe 4 9 =MSM =100 mg.
~Vanadium (nicotinate-glycinate) =50 mcg.
~Calcium D-Glucarate 250 mg
~Selenium (selenomethionine) 50 meg.
~Silymarin (Milk thistle) 200 mg
-Dandelion Root (Taraxicum off.) 50 mg.
=Celandine (Chelidonium Majus) 50 mg
=Fringe Tree (Chionanthus virginicus) 50 mg.
=Quercitin 200mg.
~Catechins (green tea) s0mg
O Phase | é Phase 2
Benzene Phenol Phenyl sulfare
Rev. 6-16-06

EGCG from Green Tea and Detoxification

Fidation

-3
e Liver I

04 (395

1A

“ylochrome

“EGCG prevents ethanol-induced hepatotoxicity and
inhibits the development of fatty liver. The formation

-1 of a fatty liver was significantly reduced and the

-| Serum aspartate transaminase (AST) and alanine

:| Transaminase (ALT) levels were much lower.”

Yun JW, et al. Effect of Dietary Epigallocatachin-3-gallate on
Cytochrome P450 2E1-dependent alcholic liver damage:
Enhancement of fatty acid oxidation. Biosci. Biotechnol.
Biochem., 71, 70403-1-8, 2007

David M. Brady, ND, DC, CCN, DACBN
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Adjunctive Detox Therapies

Infrared Saunas

Additional Therapies:
Saunas and Detoxification
thermal stress

release of norepinephrine
and growth hormone

increased lipolysis

release of xenobiotics
from adipose tissue

Fix the biochemistry first 111!

Copyright 2012
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Exercise

How Does Exercise Support Detoxification?

Burst Training improves beta-oxidation, i.e. fat burning which
is where many toxins are stored

Exercise improves endogenous antioxidant production
Exercise raises beta-endorphins

Exercise helps the body handle stress (short intense exercise)
Exercise raises core body temperature and causes sweating
Exercise improves immune function (short intense exercise)

Exercise improves circulation and supports the lymphatic
system

Improves bowel regularity

Improves Sleep

Raises glutamine levels (short intense exercise)
Raises growth hormone (short intense exercise)

Heavy Metal Toxicity

Assessment and Treatment Options

Copyright 2012
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Exposure

* Dietary
* Dental Amalgams
e Environmental

Hair Analysis

20 Element Analysis - Hair Methodoiogy: Inductively Coupled Plasma/Moss Spectroscopy
b
Highly Toxic Heavy Metals High Limit
5.0
Arsenic g4 <m 5.0 S 1)
0.8
Cadmium 0.3 <= 1.8 * I—
4.0
Lead 2.5 <n 4.0 .  —
1.2
Mercury 42 H <= 1.2 T —
Potentially Toxic Elements High Limit
15
Auminum 5.0 == 15 - W T
10.0
Barium 4.8 <m 100 - ]
100
Boron a1 <= 1{H} - a1
1.00
Lithiurm 0.2 <o 1.0H) - '”_
Nickel 4.4 < 5.0 . —
Strontium 120 H <= 3.0 “—
Hair Dy Weight = 0.500 g

*Good for organic forms only (i.e., fish)!
*Not valid for inorganic form (i.e., amalgams)!

David M. Brady, ND, DC, CCN, DACBN Univ. of Bridgeport / Designs for Health Inc.
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RBC Membrane Analysis

0022 Element Analysis - Erythrocyte Methadology: Feductively Coupled Plasnia - Mass Spectroscopy
Toxic Elements
if
Aluminum i4 H [ | <= 3.0
iy
Arsenic n.o1 5 - S — <= 0.8
0.0
Cadmium 0.013 = . E— 2= (.040
Lead 1014 = . T c— <= 0.030
3010
Mercury 0,005 s . S — <= 0.010

Provoked Urinalysis

WIFR Nurrient & Toxic Elements - 24 Howr Urine Listhaodelagy: Inaustively Conpied Plasshdnss Spectraspeops
Percentile Ranking by Quintile
| 2nd | 3d | 4h | S| .
Results ' . 1 { v 4 - t 1 i 4o
Rafa
megiday 20%  40%  60%  80% i
Highly Texic Heavy Metals
BD
1 Arsenic 1 t *— t + t t == 80
1.50
2 Cadmium 085 { } + - - } == 1 50
an
3 Lead 95 H u y 4 = == 80
50
4 Mercury 54 H f t + + b =580
Patentially Toxic Elements
7z
& Aluminum 18 t . 4 — == 98
Q.80 700
& Boron 295 - i ¥ + + - 073-7.00

Non-Provoked Urine Mercury Studies

Urine good for inorganic forms only (i.e., amalgams)!
*Not valid for organic form (i.e., fish)!

*Provocation changes things (both forms can be detected)

David M. Brady, ND, DC, CCN, DACBN Univ. of Bridgeport / Designs for Health Inc.
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Why Evaluate Porphyrins?

A functional test for heavy metals without DMSA,
DMPS, and EDTA

Normal results reduces (or eliminates) concern about
current toxic mercury effects, even if mercury is
detected in urine, hair or blood

Monitor patients before and during chelation
therapy

Superior to hair or challenged urine

Biochemical damage caused by toxicant
exposure

MITOCHONDRION CYTOSOL

NUCLEUS

|||||

% Fel”
LEAD
o

ARSENIC )

Copyright 2012

Univ. of Bridgeport / Designs for Health Inc.



Role of Environmental Toxins and Copyright 2012
Estrogen Metabolism on Cancer

Development
Mhetametrix : i
0060 Porphyrin Profile - Urine Methodotogy: Liquid pliyMass Specirospeopy
Percentile Ranking by Quintile -
Results | 1st l 2nd [ 3rd ] 4th l sth | Reference
nmo”‘g cmalinine r T T T T T T T T T 1 Interval
20% 40% 80% B80%
Porphyrin Pathway Intermediates

18.1

Uroporphyrin | & 1l 4.7 I - . : ¢ <=28.2
50

Heptacarboxyporphyrin 3.4 4 4 t +— t J <=7.0
1.4

Hexacarboxyparphyrin <DL +— 4 + t + + <=14
34

Pentacarboxyporphyrin 1.9 t 4 + +—+ + + <=52
37

Precoproporphyrin® 28 + + - o - + <=5.8
37

Coproporphyrin | a1 4 4 - . + + <= 49
169

Coproporphyrin Il 228 H t t t t = <= 234

Calculated Values

222

Total Porphyrins 270 H t t t t t *—t =297
0.4

PracoprofUro | & 1 06 H 4 + + + o J <=1.0
0.4

Copra |/Copro 1l 0.1 — + + + + + <= 0.6

Crealimne =141 mg/dl

Interpreting a Urine Porphyrin Profile

Mercury Lead Arsenic Xenobiotics
Uroporphyrin | & 111 ‘ (ALA) A A
Heptacarboxyporphyrin
Hexacarboxyporphyrin ‘ ‘ \ A
Pentacarboxyporphyrin A
Precoproporphyrin ‘ L\ | ‘ 1
Coproporphyrin | * A A
Coproporphyrin il ‘ A ‘ N Low I/1ll ratio N
Pre / Uro A

David M. Brady, ND, DC, CCN, DACBN Univ. of Bridgeport / Designs for Health Inc.
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WHAT ABOUT ESTROGEN?

Primary Estrogen Risk Ratio

Results
Hydroxyestrogen Ratio

2-OHE1 & E2/ 16a-OHE1 28 L

Reference Limits

3.0 50.0
+4 t t 3.0-50.0

Percentile Ranking by Quintile
I 1st Iznd ‘srd ‘mh l5th ‘

T T T T T
20% 40% 60% 80%

David M. Brady, ND, DC, CCN, DACBN

Univ. of Bridgeport / Designs for Health Inc.
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Case Presentation 1

» Donna 50 year old obese Native American
female

» Personal history of total abdominal hysterectomy
at age 40 due to excessive bleeding and fibroids

» Family history of estrogen-related problems
including breast cancer and other female
relatives who had hysterectomies at an early
age due to excessive bleeding

0142 Estronex™ - 2/16 CH Estrogen Ratio in Urine Methaasicgy: Enzyme immunosssay, Coonmetn: Assay
Resulis Reference Limiis
200 6.00
2:15 Ratio 100 L — i I I 2.00 - 0.00
Results Normal Limits
Fre-IMenopauszal Post-Menopausal Fost-Menopausal
without with
hormone therapy honuene therapy
2-Hydroxyestrogens (20HE) 19.1 3-40 2-10 10-73 nging crea
16-Hydrozyestrone (160HEI) 17.7 3-30 2-8 5-13

Creanumne = 75 mg/dl

Note the level of total estrogens are above the normal limits for a woman who is
post menopausal (surgical menopause in this case) without hormone replacement

David M. Brady, ND, DC, CCN, DACBN Univ. of Bridgeport / Designs for Health Inc.
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Case Presentation 1 (continued)

Rx: DIM 100 mg BID

Patient requested this to be the only intervention
at this time to be able to evaluate response

Estrogen metabolites repeated in 4 months.
Weight was the same pre- and post-DIM

Cancer Resecarch &

telnend
MRt R

,": B | ©croke

HOMEE BRI FERDPACK SUGSCRIPTICMNSE  ARGCHNE SEARCH  TADLE OF LONTERTS

CAancer Reseanch Clintal Ganarr Bassinh
Claneer Fpiteraialaay Bicmaskors & Froveatinn FAclewszidar Camwsss [ hsrapsaables
wnlernlar Cannes [eseoneh Ll Grawh & DS onllation
[Cenroer Resedrch 66, 49524960, May 1, 2006]

S 2006 American Assaciation for Cancer Research
Enidemiology and Prevention

Geme Expression Profiling Revealed Survivin as a
Target of 3,3’ -Diindelylmethane-Induced Cell
Growth Inhibition and Apoptosis in Breast
Cancer Cells

KM Wahidur Raliman, Viwei Li, Zhivwei Wang, Sarah TL Sarkar and
Fazlul H. Sarkan- ’

- = = v

o o oW oW

Cancer Research 66(9), 4952-60: 2006

Copyright 2012
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Methodolagy: Enzyme Immunozassay, Colorimetric Assly, Competitive Immunsassay

0145 Estronex 2/16 with Bone Resorption

Reference Limits

Results
2.00 &.00
2:16 Ratio 286 + — t t 2.00-8.00
Besults Normal Limits
Pre-IMenopausal Post-Menopausal Fost-Menopausal
without with
harmene therapy hommenea tharapy
2-Hydroxvestrogens (20HE) 18.0 3-40 2-10 10- 75 ng/me crea
16-Hydroxyestrone (160HEL) 5.2 3-30 2-8 5-25

4 months post DIM introduction

Notice change in ratio of 2:16a

0142 Estronex™ - 2/16 OH Estrogen Ratio in Urine

Methodoiogy: Enzyme Immun 05553y, Colormernis Assay

Reference Limits

Results
2.00 £.00
2:16 Ratio 108 L —— t } 2.00-8.00
Results Nomnal Limits
Fre Menopansal Post-Manop zuzal Fost Manopauzal
without with
hormone therapy hormene therapy
2-Hydroxyestrogens (20HE) 191 3-40 2-10 10-73 ngmg crea
16-Hydroxyestrone (160HED) 177 3-30 2-3 5-13

Creatiming = 73 mg/dl

Copyright 2012

37.8 total estrogens

0145 Estronex 2/16 with Bone Resorption EMoTDiogy- ENZYME IMMUNGassay, COLMMENTC A3Say, COMPEUTVE IMMUNIassay
Reference Limits

Resulis
2.00 .00
2:16 Ratio 2.86 + + + + t 2.00-200
Resulis Nommal Limits
Pre-I, asal Post-Ienop 1 Pozt-M; al
without with
hormone therapy hormone therapy
2-Hydroxvestrogens (20HE) 28.00 3-40 2-10 100-73 NgmE crea
16-Hydroxyestrons (160HE 1) 0g 3-30 2-8 5-25

36.8 total estrogens-4 month F/U on DIM without wt loss

David M. Brady, ND, DC, CCN, DACBN Univ. of Bridgeport / Designs for Health Inc.
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Case Presentation 2

* Nancy, 60 year old obese white female, with

history of right breast cancer treated with
surgical mastectomy and chemotherapy.

» Discovered a lump in the left breast during
chemo (had previous negative mammogram of

left breast less than one year earlier).

» Left mastectomy performed with additional

chemotherapy and radiation

0142 Fstranex™ - 2/16 OH Fstrogen Ratin in [rine gy Enzme  Cotrmetrc Assay
Resulls Referenue Limils
2.00 .00
2:16 Ratio 114 L —— } } 200-800
Fesults Momal Limits
Pra-Menopausal Post-Menopausal Post-Menopawsal
without with
honnone therzpy hormene herapy
2-Hydroxyestrogens (20HE) 41 3-40 2-10 10-75 ng/mg crea
16-Hydroxyestrone (160HEL) 36 3-30 1-8 3-13

Creatining = 0.5 mg/dl

Nancy at baseline

Copyright 2012
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Metrocioiogy: EN1Zyme IMmLnosssay, Colorimetric Asssy

0142 Estronex™ - 2/16 OH Estrogen Ratio in Urine
Resuits Reference Limitz
2.00 8.00
2:16 Ratio 218 £ + t I 200-8.00
Rasults Normal Lamats
Pre-Menopausal Post-F ausal Post-Ienopansal
without with
Iomsone therapy hormone harapy
2-Hwdroxyestrogens (20HE) 18 3-40 2-10 10 - 75 IEmE crea
16-Hydroxyestrone (I60HE]) EX i-30 1-8 5-15
Creatinine = 50 mg/dl

Nancy after 5 months on DIM 100 mg BID

TENDONO). ENyE ITUnGatas), Caorent ASsey.

0142 Estronex™ - 2/16 OH Estrogen Ratic in Urine

Reference Limits

Results
2.00 E.0D
2:1€ Rafio 114 L L + 200-800
Remlt: Mol Limes
Prz-Menopausal Poat-Mamopausal Past-Menoprusal
without with
homone therapy hormens therapy
1-Hydrexyestrogens (20HE) 41 3-40 -1 10-73 ngmg craa
16-Hydroxyestrone (160HE]) i6 3-30 1-8 5-23

Creatinme = 6 mg/dl

Aethodoigy: ENZyme IMMUnosssa, Colrimetnt Assay

Results

0142 Estronax™ - 2/16 OH Estrogen Ratio in Uring

Rcforence Limita

2.00 2.00
2:16 Ratic 218 ¥ e t t 2.00 - 8.00
Renlts Neemal T imits
Pre-M Fost] Poz Menopamwal
wilsoul wili

hennone thezpy hormone therapy

3 Hydoxyestrogans (JOHE) 78 3-40 2-10 10-75 ng/mg eraa
16-Eydroxyestrone (160HEL) 36 - -8 5-23

Creatining = 50 mg/dl

David M. Brady, ND, DC, CCN, DACBN
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Case Presentation 3

e Sharon, 52 year old white female with c/o post
menopausal symptoms

 History of recent mammogram showing a breast
mass left breast diagnosed as benign

» Estrogen Metabolites done along with bone
turnover markers due to concern regarding risk
for osteoporosis

Mefhogalogy. Enzeme MMmunoassay, Colonmedic Assay, Compedive immuncassay

0145 Estronex 2/16 with Bone Resorption

Results Reference Limits
2.00 5.00
2:16 Ratio 084 L £ t t | 2,00 - 8.00
Results HMormal Limits
Fre-Menapausal Post-B A=zl Post-Menopausal
without with

honmone therzpy hormene therapy

9.9 3-40 2-10 10 - 73 ng'mg crea
10.5 3-30 I-8 5-13

The ideal walue for the 2/16 ratio is above 2.0. The following have been shown to raise the ratio:

» Cruciferous vegetahles (e.g., broccoli, brussel sprouts, cabbage, caulifliower).

+ Supplementation of indole-3-carbinol (1-3-C) or diindolyimethane (DIM)

* Soy isoflavones

» Flax seeds (not oil)

+ Omega-3-fatty acids (DHA & EPA) found in fish (e.g. mackeral, lake frout, herring, sardines,
salmon) and marine algae. Assure antioxidant adequacy when adding polyunsaturated oils.

Bone Resorption

Bone Collagen Peptids (DPD) 140 H ¥ L I * <=T4

t
1M DPDVmM ereat (Hanomoles decxypyridinoling (DFD) per milimols cresfinine)

Interpretive Detail:

Sharon - Baseline Testing

David M. Brady, ND, DC, CCN, DACBN Univ. of Bridgeport / Designs for Health Inc.
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Bone Metabolism

+} <=74

Bone Collagen Peptide (DPD) 134 H ¢ } t

nM DPD/mM creat (Nanomoles deoxypyridinoline (DPD) per milimole creatinine)

Interpretive Detail:

A DPD value above the Reference Limit indicates that resorption of bone is occurring faster than normal.

A DPD value equal to or below the Reference Limit is considered a normal result. In general, the lower the
result the better to avoid development and/or progression of osteoporosis.

Case Presentation 3 (continued)

* Rx: DIM 100 mg BID
» Also started on a bone formula 2 caps BID

* Repeated testing after 6 months

David M. Brady, ND, DC, CCN, DACBN Univ. of Bridgeport / Designs for Health Inc.
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Total Bone Support Forula

Supplement Facts

Senving Size & capsules

Servings Per Container 30

Amount Per Servi Yo Daily Value  Amount PerSen'hﬂ % I)alz Value
Vitamin C (a5 Calcium Ascorbate) 100mg  167% Jf Manganese Img 100%
Vitamin D (as Cholecalciferol) 200010 500% (TRAACS* Manganese Glycinate Chelate)

Vitamin K 1W050meg  1313% § Patassiom 50mg 1%

(as Vitamin K1 Phytonadione 1000 mog;
Vitamin K2 Menagquinone-7 50 mag)

Calcum (as Di-Caldum Malate)  800mg  80%

Magnesium 300mg  T5%
(as Di-Magnesium Malate)

Tinc Smg 3%
(TRAACS® Finc Glycinate Chelate)

Copper Tmg  50%

(as Potassium Glycinate Complex)

Tissue Regeneration Factort 50mg *
{Cyplexino™ containing
Bone Morphogenetic Proteins)

Milk Basic Protein (MEP®) 40mg *
Baron (as Bororganic Glycne) 4y *
|

*Daily Value not established.

(TRAACS® Copper Glycnate Chelate)

Aggressive Total Bone Support Formula

Supplement Facts

Sarving Size & capsules

Servings PerContainer 30
Amount Per Servi %o Daily Value  Amount PerSenth g I)alzhlue
Vitamin C (as Calcium Ascorbate) 100mg  167% B Copper Tmg  50%
Vitamin D (as Cholecalciferol) 200010 500% (TRAACS® Copper Glycinate Chelate)
Vitamin K 1W050meg  1313% § Manganess amg  100%
{as Vitamin K1 Phytonadione 1000 mcg; (TRAACS® Manganese Glycinate Chelate)
Vitamin K2 Menaguinane-7 50 maq) Potassium 50mqg 1%
Calcium (as Di-Caldum Malate) 800 mg 80% {as Potassium Glicinme Enmﬁlex]
Magnesium I0mg  T5% m— . -
e
Tnc 519 T | —

(TRAACS® DincGlycinate Chelate)

*Daily Value nat established.

David M. Brady, ND, DC, CCN, DACBN
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0145 Estronex 2/16 with Bone Resorption JETne ; Calon ST R mncassy
Results Reference Limits
2.00 8.00
2:16 Ratio 155 L f + t t 2.00-8.00
Results Norma] Li mm
Fra-Menopausal Postl Posi-Menopausal
without with
hormone therzpy hormeone therapy
2-Hydroxyestrogens (20HE) 10.0 3-40 2-10 10-75 nz/me crea
1 6-Hydroxyestrone (160HEL) 6.5 3-30 2-8 5-23

« Cruciferous vegetables (e.g., broccoli,

= Soy isoflavones
+ Flax seeds (not oil)

salmon) and marine algae. Assure antioxidant

The ideal value for the 2/16 ratio is above 2.0. The following have been shown to raise the ratic

= Supplementation of indole-3-carbinol (I-3-C) or diindolylmethane (DIM)

« Omega-3-fatty acids (DHA & EPA) found in fish (e.g. mackeral, lake trout, herring, sardines,

brussel sprouts, cabbage, cauliflower).

adequacy when adding polyunsaturated oils.

Bone Resorption

Bone Collagen Peptide (DPD) 38 H

==T4

Interprative Detail:

M DPD/oaM cras (Nanomeiss decxypyridinoline (DPD] par miimals crasining)

’

Sharon, 6 months on DIM and bone formula

F/U mammogram excellent

when adding pobprnsatrabed cils

0146 Estronex 2110 with Bone Reserption Ry Woe P, e srie; RS P
ety Fstessnce Limts
208 nee
218 Rt sl —— 200. 800
Fre Memapawil T el
will
Lorms gy
npmg o
1 0.0 aCkOra A8 WL, THETID, K2r s,

Intirpentive Drtal

Haone Kesorpiion
Fans Crinosn Samda M0 WA H 4 . =74
R DM s e sy (53 o i g

0145 Estronex 216 with Bone Resorption

ety
ERLT MY 155 L =
Bacelt
Fre Mewepesal
2 My e TOHE)] 10 330 1.1 g
14 Hydrewyeomans (OHEL) as ]

T Tobowing Frv biwn shown 10 raise he (20
0, BFUSSE SOM0us, Cabliage, Caulower).

on ¢ ol 3 carbindt -3.C) ¢ Bindon inghang (DI}
- S0y ohaveres

HA & EPA}found in fish (9. mackesal, lake Tout, beering, sardnes,
i dequACy whn assng pofunsaniased ois.

s H 0 + e—
Db covat (bancmcien el (040 par rime umes)

Interprtive Dotak

David M. Brady, ND, DC, CCN, DACBN
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Case Presentation 4

* Debra, 54 year old postmenopausal female,
with complaints of breast tenderness

» Family history of breast cancer
» Estrogen Metabolite testing done

0142 Estronex™ - 2/16 OH Estrogen Ratio in Urine T T N =g bR Axcy
Results Reference Limits
2.00 8.00
2:18 Ratio 118 L = + t } 200-8.00
Fasultz Normal Limits
Pra Menopauzal Bost Mencpauzal Post-Henopausal
wwithout with
homnone therapy hormene therapy
2Hydroxyestrozens (20HE) 58 3440 2.10 1075 nE/me crea
16-Hydrowyestrone (160HE L) 713 3-30 1-8 5-13

Creatinine = 71 mg/dl

Debra: 54 yr, History of breast tenderness

Copyright 2012
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Case Presentation 4 (continued)

* Rx: DIM 100 mg BID

» Estrogen metabolites testing repeated in 6
months at which time she stated she no
longer experienced any breast tenderness

Reference Limits

2.00-8.00

ng/mg crea

0145 FEstronex 2/16 with Bone RE.‘SG}'.DI]‘O]’I MEMocolngy” ENZyme IMMUN0assay, COMMENTC ASSay, COMPENtve MMUNoassay
Results
200 5.00
2:16 Ratio 2.66 e }
Fesults Mormal Limmits
Pra-henopanzal Fost-Mamopansal Tost-Menopamal
without with
hormnone therapy hormene therapy
2-Hydroxyestrogens (20HE) 132 3-40 2-10 10-75
16-Hydroxvestrone (160HEL) 1% 3-30 1-8 5-25
The ideal value for the 2/16 rafio is above 2.0. The following hawve been shown fo raise ihe ratio:

Debra: 6 months on DIM and feeling great

David M. Brady, ND, DC, CCN, DACBN
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0142 Estronex™ - 2/16 OH Estrogen Ratio in Urine e R P RNy [EOKF ARSI Assry
Results Reference Limits
2.00 5.00
2:16 Ratio 119 L == t t I 2.00-8.00
Rasults Mormal Limies
PraMlenopanzal Post b lancpanzal Fost-Menopanal
without with
hormone therzpy lhornzome therapy
2-Hydromyestregens (20HE) 8.8 i-40 2-10 10-73 ng/me crea
16-Hydrawyestrome (160HEL) 73 3-30 1-% 5-23
Creatining = 71 mg/dl

NEmodolagy: Enzyme Immuncass3y, COnmmetTs ASEay, COMpettve Mmunoassay

0145 Estronex 2/16 with Bone Resorption

Results Reference Limits
200 B.00
2:16 Ratio 266 + t + } 2.00-8.00
Fasults Normal Lizits
PreMenopansal Tost 1T I Tost-Menopausal
without with

hormone therapy hormeone therapy

3 Hydroxyestrogens (20HE) 132 3-40 110 10-75 nglmg craa

16-Hydroxyestrane (160HEL) 49 i-30 2-8 5-25
The ideal value for the 2/16 ratio is above 2.0. The following hawve been shown to raise the ratio:

Case Presentation 5

» Karen, 55 year old postmenopausal female,
with suspicious breast lesion

* No history of breast cancer
« Mammography and thermography

* Biopsy/lumpectomy recommended and
denied by patient

» Estrogen Metabolite testing done
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Case Presentation 5 (continued)

and antioxidants
and 9 months

methylation markers

* Rx: DIM, Myomin, Sulphorophane-SGS,
B12, folate, TMG, misc. immune support

« Estrogen metabolites testing repeated in 3

* Major improvement in 2/16 ratio and

David M. Brady, ND, DC, CCN, DACBN

Univ. of Bridgeport / Designs for Health Inc.



Role of Environmental Toxins and
Estrogen Metabolism on Cancer
Development

Copyright 2012

Sulforaphane-Glucosinolate

i s mades i

"Dl "Vl o L

Supplement Facts

S S | capaal
i Fan tarvng B [ iy PakE
ol oLy L

ciralarii e o ol |0 palle aphers ghoamlie

N g

] .
N Sulloraphane-glutathione conjugale |

5, B, Wang, M. and Nel, LE. Nif2 acivation by sulforaphane rest
rch 2008,

ation

o wbulin polymerization. ] Nut: 2004 Sep

structur

e inhibits extracellular, intracellular and antibioticresistant strains

cobacer pyloriand prevris

™ - p ion - Ui Methodology: UPLC/MS/MS,
0145 Estronex™ Estrogen Metabolites with Bone Resorption - Urine Colorimetric Assay
Results Quintile Ranking Reference Limits
! st 2nd | 3rd | 4h | s | (Al Females)
2/16 Hydroxyestrogen Ratio
70
t
(2-OHE1 + 2.0HE2) / 16a-OHE1 280 } } } — 03.813
4-Hydroxyestrone and Methylation Ratio
20
4-Hydroxyestrone (4-OHE1) 33 H —F 1} t + 1 <= 6.4
56
2-OHE1/ 2-OMeE1 uc* + t t t + =92
Results 95% Reference Limits
ng/mg Pre-Menopausal Post-Menopausal Post-Menopausal Males
creatinine Females Females Females
(no hormone therapy) (on hormone therapy)
Hydroxyestrogens
2-Hydroxyestrone (2-OHE1) <0.6 06-281 06-165 06-589 06-168
2-Hydroxyestradiol (2-OHE2) 5.6 09-275 09-339 09-263 09-189
2-OHE1 + 2-0OHE2 5.6 06-47.0 03-434 09-847 02-243
4-Hydroxyestrone (4-OHE1) 33 <67 <26 <78 <41
16a-Hydroxyestrone (16a-OHE1) <0.2 0.2-148 02-34 0.2-43.0 0.2-49
Methoxyestrogens
2-Methoxyestrone (2-OMeE1) <0.4 04-103 04-44 04-133 04-110
4-Methoxyestrone (4-OMeE1) <0.7 07-26 07-20 07-26 07-42
Creatinine = 45 mg/dL
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Estrogen Metabolite Testing

1. Is the 2/16 ratio low? If so, then...
- There may be an increased risk for cancer in estrogen-sensitive tissue.
- The ratio may be increased by adding brassica vegetables or supplementing with I13C or DIM. Soy
isoflavones, omega-3 fatty acids or flax seed (not oil) may also have favorable effects.
2. Isthe 4-hydroxyestrone level abnormally high? If so, then...
- This is another result that may be associated with increased cancer risk.

- Methylation factors may be evaluated (vitamin B12, folate, COMT SNPs, methyl donor supply).
3. Isthe 2-OHE1/2-OMeE1 ratio high? If so, then...

- Catecholestrogen methylation status is poor.
- Methylation ratios may be improved (lowered) by adding cofactors (vitamin B12 or folate) and methyl
donors (such as betaine or DMG). Testing functicnal need for vitamin B12 or folate is recommended.

The 2/16 Ratio Range

Numerous studies have established that the relative risk of cancer in estrogen-sensitive tissues is increased for
individuals with 2/16 ratios less than 2.0 when hydroxyestrogens are assayed by an immunoassay method (1). The
UPLC/MS-MS analytical method now used at Metametrix gives superior analytical results and allows additional
metabolites to be determined (2). The 2/16 ratio cutoff value of 7.0 shown on this report is the point at which the
percentage of low results is equivalent to that for the immunoassay method.

-

Sepkovic DW, Bradlow HL. Estrogen hydroxylation--the good and the bad. Ann N Y Acad Sci. Feb 2009;1155:57-67.
2. Falk RT, Xu X, Keefer L, Veenstra TD, Ziegler RG. A liquid chromatography-mass spectrometry method for the simultaneous measurement

of 15 urinary estrogens and estrogen metabolites: assay reproducibility and interindividual variability. Cancer Epidemiol Biomarkers Prev.
Dec 2008;17(12):3411-3418

Methylmalonate
A Vitamin B12 Deficiency Marker

‘ Urinary Excretion |

METHYLMALONATE ‘

Isoleucine,
Valine,

Odd-numbered
fatty acids

Succinate
—
CO, + H,0 + ATP
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Functional Folic Acid Marker

L-Histidine
\ / Marker of functional folic acid |
Formiminoglutamic acid “FIGLU”
Glutamate Formiminotransferase
Glutamic acid
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Human Nutrition Institute
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Fully accredited Masters degree in interventional human nutrition
Available in convenient interactive on-line or weekend-only on-
campus formats
Generous advanced standing transfer credits offered for
physicians

(i.e., MD, ND, DO, DC, DDS, etc.)
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