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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

W ti l ddi t thWe 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 SurgeonSurgeon 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, g y, , gy ,
Washington, DC.

Our polluted environment

This is enough to fill a line of semi-trucks stretching from Los Angeles to Des 
Moines, Iowa with cancer-causing toxins!
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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 Europeyear 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 Dozensteam 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 g g p
health," they wrote. 

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.

Ikezuki 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 
bi l i l fl id b l li k d i b tbiological 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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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 toxinsmitochondrial toxins
– Possible role in male infertility

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 Europein 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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Breast Cancer

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

• For premenopausal women 
the OR was 4.13

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

• 2 day avoidance followed2 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

M tl l• Mostly personal care 
products
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Dieldrin Health Effects

• Disruption of dopamine transport in the 
b ibrain 
– Significantly associated with Parkinson’s Dz.

• 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
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HCE Exposure Sources

• Household dust
• Outdoor dirt and 

dust brought 
indoors

• Diet: – Swiss and 
– Butter
– Cream cheese
– Atlantic Salmon
– Ground beef

cheddar cheeses
– Hubbard squash
– Breast milk

HCE Adverse Health Effects

• Initiator, promoter and progressor of breast cancer

• Increased risk of non-Hodgkins Lymphoma 
(OR  1.82 to 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



Role of Environmental Toxins and 
Estrogen Metabolism on Cancer 
Development

Copyright 2012

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

PCB Exposure Sources

• The greatest exposure source for PCBs 
currently is Atlantic (farmed) salmon, followed by 
butter

• Persons who fish in the Great Lakes and 
consume their catch can also have very y
elevated levels of PCBs in their blood

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



Role of Environmental Toxins and 
Estrogen Metabolism on Cancer 
Development

Copyright 2012

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

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

Few foods are immune from 
contamination by PCBs, which 
have spread worldwide despite 
bans in the United States and 
most other countries. These 
foods have been tested by the 

Few foods are immune from 
contamination by PCBs, which 
have spread worldwide despite 
bans in the United States and 
most other countries. These 
foods have been tested by the 

Few foods are immune from 
contamination by PCBs, which 
have spread worldwide despite 
bans in the United States and 
most other countries. These 
foods have been tested by the 

SEATTLE POST-INTELLIGENCER

y
Food and Drug Administration. 
Figures in parts per billion.

y
Food and Drug Administration. 
Figures in parts per billion.

y
Food and Drug Administration. 
Figures in parts per billion.

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

This graph shows the absolute amount of PCBs in various foods. It is taken from 
the most recent FDA market basket study, which samples food as prepared.
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The herbicide atrazine is the second most widely used 
weed killer in the U.S., applied to corn and sorghum 

fi ld th h t th Mid t d l dfields throughout the Midwest and also spread on 
suburban lawns and gardens. It was banned in Europe 

after studies linked the chemical to endocrine disruptions 
in fish and amphibians.

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 integrativeendocrinologist 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 AbnormalitiesFrogs  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)
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Mitochondria in skeletal muscle and liver of ATZMitochondria in skeletal muscle and liver of ATZ‐‐treated rats treated rats 
were swollen with disrupted cristae. ATZ blocked the activities were swollen with disrupted cristae. ATZ blocked the activities 
of oxidative phosphorylation complexes I and III, resulting in of oxidative phosphorylation complexes I and III, resulting in p p y p gp p y p g
decreased oxygen consumption. These results suggest that decreased oxygen consumption. These results suggest that 
longlong‐‐term exposure to the herbicide ATZ might contribute to term exposure to the herbicide ATZ might contribute to 
the development of insulin resistance and obesity, particularly the development of insulin resistance and obesity, particularly 

where a highwhere a high‐‐fat diet is prevalent. fat diet is prevalent. 
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Designed to Kill Plants-
Kills Mitochondria
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Our polluted environment

••

Flame retardants contain polybrominated diphenyl ethers (PBDEs). Regulators
are considering drastic action, including placing these chemicals on a banned
list in Canada, because of studies linking PBDEs to behavior changes that
bear an uncanny resemblance to attention-deficit disorder common in children.
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
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Our polluted environment

PBDEs and Hypothyroidismyp y
*Typo (should be hypothyroidism)

Our polluted environment
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A strong dose-response relation between serum concentrations of persistent organic 
pollutants and diabetes: results from the National Health and Examination Survey 1999-
2002.
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. 

Toxicity and Diabetes

p

RESEARCH DESIGN AND METHODS: Cross-sectional associations of the serum 
concentrations of POPs with diabetes prevalence were investigated in 2,016 adult participants 
in the National Health and Nutrition Examination Survey 1999-2002. Six POPs (2,2',4,4',5,5'-
hexachlorobiphenyl, 1,2,3,4,6,7,8-heptachlorodibenzo-p-dioxin, 1,2,3,4,6,7,8,9-
octachlorodibenzo-p-dioxin, oxychlordane, p,p'-dichlorodiphenyltrichloroethane, and trans-
nonachlor) were selected, because they were detectable in >or=80% of participants. 

RESULTS: Compared with subjects with serum concentrations below the limit of detection, 
after adjustment for age, sex, race and ethnicity, poverty income ratio, BMI, and waist 
circumference diabetes prevalence was strongly positively associated with lipid-adjusted

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-circumference, diabetes prevalence was strongly positively associated with lipid adjusted 
serum concentrations of all six POPs. When the participants were classified according to the 
sum of category numbers of the six POPs, adjusted odds ratios were 1.0, 14.0, 14.7, 38.3, and 
37.7 (P for trend < 0.001). The association was consistent in stratified analyses and stronger in 
younger participants, Mexican Americans, and obese individuals. 

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.

g
response relations between serum concentrations 
of six selected POPs and the prevalence of 
diabetes.
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PHYSICAL
• Injury
• Inflammation
• Excessive Exercise

PHYSICAL
• Injury
• Inflammation
• Excessive Exercise

NUTRITIONAL
• Excess Food
• Additives
• Alcohol
• Trans-fatty acids

NUTRITIONAL
• Excess Food
• Additives
• Alcohol
• Trans-fatty acids

INFECTIONINFECTION CHEMICALCHEMICAL

TOTAL TOXIC
EXPOSURE

TOTAL TOXIC
EXPOSURE

INFECTION
Endotoxins & Exotoxins
• Bacterial
• Fungal
• Parasitic

INFECTION
Endotoxins & Exotoxins
• Bacterial
• Fungal
• Parasitic

CHEMICAL
• Xenobiotics
• Organics

CHEMICAL
• Xenobiotics
• Organics

Vegetable Toxins

 The average person consumes 5,000 to 
10,000 plant toxins per year

 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 bitterwhich 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• Celery: psoralen
• Cassava (tapioca): konzo (cyanide analog)
• Jimsonweed: scopalamine
• Fava Beans: vicine and convicine
• Cayenne: capsaicin

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

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

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

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

5. 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.  
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Detoxification pathways in the liver

OH

Ph I

This modification sets the stage for Phase

Benzene Phenol

Phase I

Oxidation
Reduction
Hydrolysis

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

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

Nutr Reviews, October 
1997

Vol. 55, No. 10, pp. 353

expression.”
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Mitochondria

Mitochondrial Uncoupling
in the Toxic Patient

Implications for DetoxificationImplications for Detoxification
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Mitochondria

Mitochondrial DNA is 20X more susceptible to 
id ti d th l DNAoxidative damage than nuclear DNA

Without adequate energy production, all functional 
systems are impaired

Important nutrients: 

Coenzyme Q carnitine lipoic acid vitamins C & E andCoenzyme Q10, carnitine, lipoic acid, vitamins C & E, and 
more

“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 

Int J Biochem Cell Biol, 
Vol. 27, No. 7, pp. 647-653, 1995

antioxidants, a decreased transcription, translation, 
and cytochromne oxidase content, and an increase in 
the extent of DNA modifications.”
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Energy Production

SevereSevere
CoQ10CoQ10

DeficiencyDeficiency

All Elevated?

yy

Energy

Energy

Energy

Energy
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Fatty acids

Organic Acids from 
Carnitine Deficiency

-Oxidation

ß-Oxidation

CarnitineCarnitine

Fatty acyl CarnitineCarnitine

CO2 + H2O + ATP

Adipate

Suberate Ethylmalonate

Mitochondrion

L-Carnitine Markers



Role of Environmental Toxins and 
Estrogen Metabolism on Cancer 
Development

Copyright 2012

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

Toxic
ElementsElements 
that may
interfere

As,Hg,Sb
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Phase II

OH OSO3H

Phase II

During Phase II, the toxin is further modified by the addition of a 

Phenol Phenyl sulphate
Conjugation

molecule making the substance polar and therefore water soluble.

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

Detoxification pathways 

• Phase II

ConjugationConjugation

• Sulfate

• Glycine

• Glutathione

• Glucuronide
Timbrell JA.  Principles of biochemical toxicology. London: Taylor & Francis, 

1991:75-124
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Detoxification Chemistry

Symptom Picture of 
General Toxicity

• General Malaise

• fatigue, headache, joint & muscle pain

• Chronic Mucous Production

• Poor Exercise Tolerance

• Skin Rashes, Peri-orbital edema

• Immune Weakness

• Environmental and Chemical Sensitivity

• Mental Status Changes• Mental Status Changes

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

Illnesses 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.

In a study comparing 496 people with newly 
diagnosed PD to 541 matched controls “People who

Pesticides and Parkinson’s Disease

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)fungicides)

Lorene Nelson, PhD, Stanford University                              

American Academy of Neurology annual meeting, 2000
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Clinical Detoxification

Treatment goals:

• reduce toxin exposure

• increase antioxidant support

• support mitochondrial function

• supplement phase II conjugating 
substances

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

The role of nutritional support

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

G i h FP Eff t f t iti f t t b li i l i bi ti ti d• 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 Ioannides C.  The role of nutrition in toxicology.  Annu. Rev. Nutr. 1981; 1:207-
34
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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. Nutr.
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
I ffi i t t i f th– 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 Ioannides C.  The role of nutrition in toxicology.  Annu. Rev. Nutr. 
1981 1 207 341981; 1:207-34

Micronutrients and detoxification

Sulfhydryl amino acids
Sulfation is an important component of– Sulfation is an important component of 
Phase II 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 Ioannides C.  The role of nutrition in toxicology.  Annu. Rev. 
Nutr. 1981; 1:207-34



Role of Environmental Toxins and 
Estrogen Metabolism on Cancer 
Development

Copyright 2012

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

Micronutrients and detoxification

Glutathione
One of the first known functions of– 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 glutathioneExogenous NAC increases cellular glutathione 

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

• 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.
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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– Oxidative stress

• Polyunsaturated fatty acids as pro-oxidants
• Antioxidant protection

– Markers of mitochondrial function
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Detoxification Markers:
Inorganic Sulfate from Organic Sulfur

Dietary protein (-SH, -S)

Methionine 
Cysteine

Enzymes

Peptides

Matrix proteins 

Glutathione

SO4
= Hepatic conjugation

Antioxidant and redox 
balancingOxidationUrinary

Sulfate

Other Detox Markers

• Citrate

• cis-Aconitate

• Isocitrate

• Orotate

• 2-Methylhippurate

• Glucarate

Ammonia toxicity markers
Need for arginine

Detox by-product of xylene
Need for glycine and B5

Glucaronidation marker
Need for glycine, glutathione, NAC

• Alpha-Hydroxybutyrate

• Pyroglutamate

Indicates high cellular glutathione demand
Need for glutathione, NAC

Glutathione, glycine, methionine depletion
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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
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Detoxification Testing



Role of Environmental Toxins and 
Estrogen Metabolism on Cancer 
Development

Copyright 2012

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

Sample Detox Support

• 6 capsules• Serving size

• Amounts per serving

• 200 mg.• Ornithine

• 200 mg• L-Methionine

• 200 mg• Glutathione

• 250 mg• N-Acetly-Cysteine

• 500 mg• L-Glycine

• 500 mg• L-Glutamine 

• 200 mg.• Alpha-Ketoglutarate

• 180• Number of servings per container

• Suggested Dose: Take 3-6 capsules daily, between meals, or as directed by your health care practitioner.

• 400 mg• MSM

• 200 mg• Calcium-d-glucarate

• 250 mg• Taurine
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• 7 gm.• Sugar alcohol

• 0 gm.• Sugars

•11 gm.•Total Carbohydrates

•145•Calories 

•21•Number of servings per container

•36 gm 
(2 scps)

•Serving size

•Amounts per 
serving•Sample Detox Powder

•200 mg.•Phosphorus (rice protein and 
dipotassium phosphate)

•200 mg.•Magnesium (glycinate)

•200 mg.•Calcium (citrate and rice protein)

• 235 mg•Sodium

•Minerals

200 L T i

• 25 mg.•L-Glutathione

•250 mg.•L-Cysteine

•100 mg.•N-acetyl cysteine (NAC)

•550 mg.•L-Threonine

•550 mg.•L-Lysine

1500 mg•L-Glycine

•Specialty Nutrients

Molybdenum (glycinate) 50 mcg.

•20 IU•Vitamin E (high gamma-delta)

•500 mg.•Vitamin C (sodium ascorbate)

•50 IU•Vitamin D3 (cholecalciferol)

•5000 IU•Vitamin A (mixed carotenoids)

•Vitamins

•0 mg•Cholesterol

• 3 g.•Total Fat

•15 g.•Protein

• 2 gm.•Dietary Fiber

•50 mcg.•Selenium (selenomethionine)

•50 mcg.•Vanadium (nicotinate-glycinate)

•50 mcg.•Chromium (nicotinate-glycinate)

•1 mg.•Manganese (glycinate)

•1 mg.•Copper (glycinate)

•7 mg.•Zinc (glycinate)

•50 mcg.•Iodine (potassium iodide)

•Fringe Tree (Chionanthus virginicus)                    50 mg.        

•Celandine (Chelidonium Majus)                             50 mg       

•Dandelion Root (Taraxicum off.)            50 mg.

•200 mg.•Silymarin (Milk thistle)

•250 mg.•Calcium D-Glucarate

•100 mg.•MSM (methylsulfonymethane)

•100 mg.•Sodium sulfate

•100 mg•Choline

•100 mg•Inositol

•100 mg•DL-Methionine

•200 mg.•L-Taurine

•100 mcg.•Folate (Folic Acid)

•140 mg.•Biotin

•4 mcg.•Vitamin B12 (methylcobalamin)

•4 mg.•Vitamin B6 (pyridoxal 5’phosphate)

•25 mg.•Pantothenic Acid 

•8 mg.•Vitamin B3 (niacinamide)

•3mg•Vitamin B2 (riboflavin 5’phosphate)

•3 mg.•Vitamin B1 (thiamin hydrochloride)

•Catechins (green tea)                                              50 mg.

•Quercitin                                                                  200mg.

Rev. 6-16-06

EGCG from Green Tea and Detoxification

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

• How Does Exercise Support Detoxification?

B t T i i i b t id ti i f t b i hi h– 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)

E i i i l ti d t th l h ti– 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
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Exposure

• Dietary

• Dental Amalgams• Dental Amalgams

• Environmental

Hair Analysis

•Good for organic forms only (i.e., fish)!
•Not valid for inorganic form (i.e., amalgams)!
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RBC Membrane Analysis

Provoked Urinalysis

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)
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Why Evaluate Porphyrins?

• A functional test for heavy metals without DMSA• 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 chelationg
therapy

• Superior to hair or challenged urine
• Biochemical damage caused by toxicant 

exposure
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Interpreting a Urine Porphyrin Profile

Mercury Lead Arsenic Xenobiotics

Uroporphyrin I & III (ALA)  

Heptacarboxyporphyrin

Hexacarboxyporphyrin 

Pentacarboxyporphyrin 

Precoproporphyrin Precoproporphyrin 

Coproporphyrin I   

Coproporphyrin III   Low I/III ratio 

Pre / Uro 
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WHAT ABOUT ESTROGEN?

Primary Estrogen Risk Ratio
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Case Presentation 1

D 50 ld b N ti A i• 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 
fincluding breast cancer and other female 

relatives who had hysterectomies at an early 
age due to excessive bleeding

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
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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 monthsEstrogen metabolites repeated in 4 months.

• Weight was the same pre- and post-DIM

Cancer Research 66(9), 4952-60: 2006
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4 months post DIM introduction

.        Notice change in ratio of 2:16a 

37.8 total estrogens

36.8 total estrogens-4 month F/U on DIM without wt loss
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Case Presentation 2

N 60 ld b hit f l ith• 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 breast less than one year earlier).

• Left mastectomy performed with additional 
chemotherapy and radiation

Nancy at baseline



Role of Environmental Toxins and 
Estrogen Metabolism on Cancer 
Development

Copyright 2012

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

Nancy after 5 months on DIM 100 mg BID
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Case Presentation 3

• 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

Sharon - Baseline Testing
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Bone Metabolism

Case Presentation 3 (continued)

• Rx: DIM 100 mg BID 

• Also started on a bone formula 2 caps BID

• Repeated testing after 6 months
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Total Bone Support Forula

Aggressive Total Bone Support Formula



Role of Environmental Toxins and 
Estrogen Metabolism on Cancer 
Development

Copyright 2012

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

Sharon, 6 months on DIM and bone formula 

F/U mammogram excellent
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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 doneg g

Debra: 54 yr, History of breast tenderness
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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 tendernessg y

Debra: 6 months on DIM and feeling great
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Case Presentation 5

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

• No history of breast cancer

• Mammography and thermographyg p y g p y

• Biopsy/lumpectomy recommended and 
denied by patient

• Estrogen Metabolite testing done
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Case Presentation 5 (continued)

• Rx: DIM, Myomin, Sulphorophane-SGS, 
B12, folate, TMG, misc. immune support 
and antioxidants

• Estrogen metabolites testing repeated in 3 g g
and 9 months

• Major improvement in 2/16 ratio  and 
methylation markers
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Sulforaphane-Glucosinolate
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Estrogen Metabolite Testing

Methylmalonate
A Vitamin B12 Deficiency Marker

Urinary Excretion

MethylmalonateMETHYLMALONATE

Succinate

Isoleucine,
Valine,
Odd-numbered

fatty acids

Urinary Excretion

B12

fatty acids

CO2 + H2O + ATP
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Functional Folic Acid Marker

“FIGLU”
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 College of Naturopathic Medicine

Visit: Bridgeport.edu

Univ. of Bridgeport-Division of Health Sciences

 College of Naturopathic Medicine

 College of Chiropractic

 Human Nutrition Institute

 Acupuncture Institute

 Physician Assistant Institute

 FONES School of Dental HygieneFONES School of Dental Hygiene

Visit: Bridgeport.edu/nutrition

UB Human Nutrition Institute

 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.) 


