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• ―…the Martians –dead! – slain by the putrefactive and 
disease bacteria against which their systems were 
unprepared; slain as the red weed was being slain; 
slain, after all man‘s devices had failed, by the 
humblest things that God, in his wisdom, has put 
upon this earth.‖

• ―These germs of disease have taken toll of humanity 
since the beginning of things—taken toll of our 
prehuman ancestors since life began here.  But by 
virtue of this natural selection of our kind we have 
developed resisting power; to no germs do we 
succumb without a struggle, and to many—those that 
cause putrefaction in dead matter, for instance—our 
frames are altogether immune.‖



5

• ―That they did not bury any of their 

dead, and the reckless slaughter they 

perpetrated, point also to an entire 

ignorance of the putrefactive process.‖

• ―For so it had come about, as indeed I 

and many men might have forseen had 

not terror and disaster blinded our 

minds.‖
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Obligatory, fear based 

introduction to mercury 





10

Mattson MP & Calabrese EJ eds., Hormesis: A 

revolution in biology, toxicology and medicine, 

Springer, New York, 2010
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• ―The term hormesis is defined as ‗a 

process in which exposure to a low 

dose of a chemical agent or 

environmental factor that is damaging at 

higher doses induces an adaptive effect 

on the cell or organism.‖
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Detoxification Basics
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Boelsterli UA.  Mechanistic Toxicology, Taylor & 

Francis, New York, 2003.
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• ―After a xenobiotic has entered the 

body, higher organisms have the 

capacity to get rid of the compound 

(unless it is used for the organism‘s 

intermediate metabolism), thus avoiding 

accumulation.‖

• ―If the xenobiotic is hydrophilic, it can 

readily be excreted in the urine.  

However, the more hydrophilic a 

xenobiotic is, the more difficult it 

becomes to excrete it via the kidneys.‖
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• ―The body has basically two ways of 
handling such lipophilic compounds.  
The first option is to store it in the 
body‘s lipophilic compartments.‖

• ―This happens with many extremely 
lipophilic compounds, e.g., 
polychlorinated xenobiotics, which are 
difficult to metabolize.‖

• ―Normally, such a sequestered 
compound poses no harm and can 
remain in these lipophilic compartments 
for many months or years.‖
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“It is only upon rapid release of the 

body’s fat stores that the compound 

may suddenly reach high systemic 

concentrations.”
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“The second option is to enzymatically 

convert the lipophilic compound to a 

more hydrophilic species.”
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“Lee and an international team of colleagues studied 1,099 

participants in the United States and concentrations of 

seven such compounds in their blood…”

“Once released into the bloodstream, these pollutants are 

able to reach vital organs.”

“Those who lost most weight over 10 years had the highest 

concentrations of the compounds, called persistent organic 

pollutants (POPs), compared to those who gained or 

maintained a steady weight.”
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Zimmerman HJ, Drug-induced hepatic disease, in Hayes AW et 

al. eds., Toxicology of the Liver, Second Edition, Taylor & Franis, 

Washington, DC, pp. 3-60, 1998. 
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Liska D et al.  Detoxification and biotransformation 

imbalances, in Jones DS ed.,Textbook of Functional Medicine, 

Institute of Functional Medicine, Gig Harbor, WA.,  pp. 275-

298, 2005. 
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Why the breast?
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Genetics or environment?
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Ripperger T et al.  Breast cancer susceptibility: current knowledge 

and implications for genetic counseling, Eur J Human Genetics, Vol. 

17, pp. 722-731, 2009
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• ―With an average lifetime risk of 8-10%, 
breast cancer is the most common 
malignancy in women in the Western 
world.‖

• ―Up to 15% of healthy women have a 
least one first degree relative with 
breast cancer and empirical data show 
that breast cancer risk doubles in these 
women.‖

• ―It is assumed that monogenic traits 
account for 5% of breast cancer 
overall.‖



29

• ―Germline BRCA1 or BRCA2 mutations, 

which acccount for 20-40% of breast 

cancer that clusters in families and less 

than 5% of breast cancer overall, are 

associated with a high lifetime risk of up 

to 60-85% for breast cancer as well as 

an increased risk for ovarian cancer.‖
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Basics of 

estrogen metabolism
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Three primary forms of estrogen

• Estradiol – E2

• Estriol – E3

• Estrone – E1
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Rice S & Whitehead SA.  Phytoestrogens and breast 

cancer – promoters or protectors? Endocrine-Related 

Cancer, Vol. 13, pp. 995-1015, 2006.
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Detoxification basics of estrogen

• ―The clearance of estrogen from the 
circulation begins in the liver.‖

• ―Estrogen is excreted from the body by 
hepatic conjugation to glucuronides and 
sulfates.‖

• ―Nearly 80% of these products are then 
excreted in the urine, and the remaining 20% 
in the bile.‖

• “Any process that interferes with the 
clearance of estrogen could result in 
elevated levels of circulating estrogen.”
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Kendall A et al.  Influences on circulating 

oestrogens in postmenopausal women: 

relationship with breast cancer, J Steroid 

Biochem Mol Biol, Vol. 103, No. 2, pp. 99-109, 

February 2007
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Singh S et al.  Relative imbalances in the 

expression of estrogen-metabolizing enzymes in 

the breast tissue of women with breast 

carcinoma, Oncology Reports, Vol. 14, No. 4, pp. 

1091-6, October 2005.

“The control breast tissues showed lower expression of the 

activating enzymes, CYP19 and CYP1B1, and higher 

expression of the deactivating enzymes, COMT and NQ01, 

compared to the cases.  In the cases, the reverse pattern 

was observed: greater expression of activating enzymes 

and lower expression of deactivating enzymes.”
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Estrogen metabolism

and 

breast cancer
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Williams JA & Phillips DH.  Mammary expression of xenobiotic 

metabolizing enzymes and their potential role in breast cancer, 

Cancer Res, Vol. 60, pp. 4667-4677, September 1, 2000.

“Genotoxic compounds implicated in human breast carcinogenesis 

include endogenous compounds, estrogens, and dietary or 

environmental xenobiotics-heterocyclic amines, aromatic amines, 

polycyclic aromatic hydrocarbons, and nitropolycyclic aromatic 

hydrocarbons.”
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• ―Here we review evidence for a role of 

mammary-expressed enzymes that 

metabolically activate and/or detoxify 

potential genotoxic breast carcinogens: 

cytochrome P450s, catechol-O-

methyltransferase, epoxide hydrolase, 

peroxidases, glutathione S-

transferases, N-acetyltransferases, and 

other enzymes catalyzing conjugation 

reactions.‖
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Sasaki Y et al.  Immunolocalization of estrogen-producing and 

metabolizing enzymes in benign breast disease: Comparison 

with normal breast and breast carcinoma, Cancer Sci, Vol. 101, 

No. 10, pp. 2286-2292, October 2010

“These results suggest that tissue concentration of estradiol is increased in 

benign breast disease at a level similar to ductal carcinoma in situ…Increased 

local estradiol concentration in benign breast disease due to aberrant 

expression of estrogen-producing/metabolizing enzymes may play important 

roles in the accumulation of estradiol-mediated growth and/or subsequent 

development of breast carcinoma.”
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Cavalieri EL & Rogan EG.  A unifying mechanism in the initiation of 

cancer and other diseases by catechol quinones, Ann NY Acad 

Sci, Vol. 1028, pp. 247-257, 2004.
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• ―Compelling evidence on estrogen 

metabolism, formation of DNA adducts, 

carcinogenicity, mutagenicity, and cell 

transformation has led to the hypothesis that 

specific estrogen metabolites, predominately 

catechol estrogen-3-4-quinones, react with 

DNA to produce the critical mutations 

initiating breast, prostate, and other cancers.‖

• ―Estrone (E1) or estradiol (E2) can be 

metabolically transformed to 4-hydroxyE1(E2) 

[4-OHE1(E2)] by cytochrome P450 (CYP) 

1B1.‖
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“Oxidation of these catechol estrogens 

lead to the corresponding 3,4-

quinones [E1(E2)-3-4-Q], which can 

react with DNA to form 

predominately depurinating 

adducts.”
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• ―The estrogen metabolism involves a 
balance between activating and 
deactivating (protective) pathways.‖

• ―This equilibrium is called estrogen 
homeostasis and tends to abrogate or 
limit the reaction of the endogenous 
carcinogens E1(E2)-Q with DNA.‖

• ―Four major enzymes are involved with 
estrogen metabolism.‖

• ―The first is CYP19, aromatase, which 
regulates the amount of androgen 
converted to estrogen.‖
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• ―The second activating enzyme is 

CYP1B1, which catalyzes almost 

exclusively conversion of estrogens to 

their corresponding 4-catechol 

estrogens in extrahepatic tissues.‖

• ―Important protective pathways are 

represented by COMT, which 

methylates catechol estrogens, and 

quinone reductase, which converts 

quinones back to catechols.‖
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• ―A third protective pathway is the 

effective reaction of catechol quinones 

with glutathione (GSH) such that these 

quinones do not react with DNA.‖

• ―Thus, imbalance of estrogen 

homeostasis is generated by 

overexpression of activating enzymes 

and/or inadequate levels of protective 

enzymes.‖



49

Cavalieri E & Rogan E.  Catechol quinones of estrogens in the initiation of 

breast, prostate, and other human cancers, Ann NY Acad Sci, Vol. 1089, 

pp. 286-301, 2006.
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Cruciferous vegetables

Sulfur

Folate, 

B12
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Cavalieri E et al.  Catechol estrogen quinones as initiators of breast and 

other human cancers: Implications for biomarkers of susceptibility and 

cancer prevention, Biochimica et Biophysica Acta, Vol. 1766, pp. 63-78, 

2006

“Another critical factor unbalancing estrogen homeostasis may be higher 

levels of 4-OHE1(E2) due to overexpression of CYP1B1, which converts 

E2 predominantly to 4-OHE2.”
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• ―In the in vitro transformation of human 
breast epithelial cells (HBEC) by E2 or 
4-OHE2, a 5-bp deletion in TP53 exon 4 
of chromosome 17 (marker TP53-Dint 
located in exon 4 of TP53) was also 
reported…‖

• ―In addition, BRCA1/2-related inherited 
breast cancers also show similarly 
increased frequencies of A.T to G.C 
mutations and hotspots at several 
codons of the p53 gene, including 
codon.‖
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Yager JD.  Chapter 3: Endogenous estrogens as carcinogens through 

metabolic activation, J Nat Canc Instit Monographs, No. 27, pp. 67-73, 

2000.
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Parl FF et al.  Estrogen metabolism and breast cancer: A risk model, 

Ann NY Acad Sci, Vol. 1155, pp. 68-75, 2009.
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Methylation



59

Zhu BT.  Catechol-O-Methyltransferase (COMT)-

mediated methylation metabolism of endogenous 

bioactive catechols and modulation by 

endobiotics and xenobiotics: Importance to 

pathophysiology and pathogenesis, Curr Drug 

Metab, Vol. 3, pp. 321-349, 2002



60

• ―The physiological substrates of COMT 
include a wide variety of organic chemicals, 
such as catecholamines (dopamine, 
norepinephrine, and epinephrine), catechol 
estrogens, dihyroxyindolic intermediates of 
melanin, and many others.‖

• ―In addition, many medicinal products, such 
as triphenols and substituted catechols, 
dobutamine, isoprenaline, rimiterol, levodopa, 
benserazide, dihydroxyphenyl serine, and 
dihydroxy derivatives of 
tetrahydroxyisoquinoloines are also 
substrates of COMT.‖
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Linus Pauling Institute 

website
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63

Zhu BT.  Medical hypothesis: 

hyperhomocysteinemia is a risk factor for 

estrogen-induced hormonal cancer, Int J 

Oncol, Vol. 22, No. 3, pp. 499-508, March 

2003



64

Shu-Leong TX & Ramsden D.  

Characterization and implications of 

estrogenic down-regulation of human 

catechol-O-Methyltransferase gene 

transcription, Mol Pharm, Vol. 56, pp. 31-

38, 1999. 

“Our findings provide the first evidence and molecular 

mechanism for estrogen to inhibit COMT gene 

transcription, which may shed new insight into the role of 

estrogen in the pathophysiology of different human 

disorders.”
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Li Y et al.  Equine catechol estrogen 4-

hydroxyequilenin is a more potent inhibitor of the 

variant form of catechol-O-methyltransferase, 

Chem Res Toxicol, Vol. 17, No. 4, pp. 512-20, April 

2004
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• ―Known risk factors for women 

developing breast cancer are 

associated with estrogen exposure 

including long-term estrogen-

replacement therapy.‖

• ―4-OHEN is the major phase I catechol 

metabolite of the equine estrogens 

equilenin and equilin, which can 

constitute about 50% of the most widely 

prescribed estrogen replacement 

formulation, Premarin.‖
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• “Taken together, the variant form of 

COMT might be more susceptible to 

4-OHEN-mediated inhibition resulting 

in reduced endogenous and 

exogenous catechol estrogen 

clearance in cells, thus prolonging 

their ability to cause toxicity.”
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Ho PWL et al.  Estrogenic phenol and catechol metabolites of 

PCBs modulate catechol-O-methyltransferase expression via the 

estrogen receptor: Potential contribution to cancer risk, Curr 

Drug Metab, Vol. 9, pp. 304-309, 2008
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Mukherjee S et al.  Environmental contaminants in the pathogenesis 

of breast cancer, Indian J Experimental Biol, Vol. 44, pp. 597-617, 

August 2006
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“It has been thought that some pesticides and related chemicals may 

act as carcinogens.  These xenobiotic compounds have been shown to 

enhance oxidative stress and lipid peroxidation in various tissues, and 

adversely affect the lymphocyte function.”



73



74

Diagnosing specific estrogen 

metabolism imbalances
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2-hydroxyestrone:

16 hydroxyestrone
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2-hydroxyestrone:16 hydroxyestrone ratio - Estronex
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Parl FF.  Estrogens, Estrogen Receptor and 

Breast Cancer, IOS Press, Amsterdam, 

2000.
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• ―Reliance on the 2-OHE1/16-OHE1 ratio may be an 
oversimplification of the significance of 16-estrogen 
metabolites in the etiology of breast cancer.  By 
meta-analysis of estrogen metabolism, Lemon et al 
found that catechol estrogen metabolism rather than 
C-16-hydroxylation was highly correlated with 
breast cancer.‖

• ―Moreover, the C-4 hydroxylation pathway has often 
been overlooked for technical reasons associated 
with the difficulty in accurate quantitation of individual 
catechol estrogens.  Since 4-OHE2 and 4-OHE1 have 
been shown to be carcinogenic, determination of the 
2-OHE1/16-OHE1 ratio or measurement of total 
catechol estrogens without distinction between C-2 
and C-4 hydroxylated metabolites may be 
misleading.‖



79

24 hour urinary hormone 

analysis from Meridian Valley 

Labs



80

Wright JV et al.  Comparative measurements of 

serum estriol, estradiol, and estrone in non-

pregnant, premenopausal women: A preliminary 

investigation, Alt Med Rev, Vol. 4, No. 4, pp. 266-

270, August 1999.
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• ―The Estrogen Quotient (EQ), a calculated value 
illustrating the proportionately large quantity of estriol 
compared to the sum of estrone and estradiol, was 
determined by taking the ratio of the total estriol 
concentration to the sum of the total estrone and 
estradiol concentrations…‖

• ―Participant selection criteria for the study was as 
follows: female, premenopausal, between the ages of 
18 and 40, not on birth control or any other steroid 
hormone medication, and healthy.‖

• ―The result of these experiments show that serum 
estriol was always significantly higher than the sum of 
estrone and estradiol and less fluctuating.  We 
conclude that estriol is probably a significant estrogen 
component.‖
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Estriol

Estrone + Estradiol
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Treatment options
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Optimizing 

estrogen 

metabolism
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Indole-3-carbinol (I3C)

vs.

Diindolylmethane (DIM)



86

Rebbeck TR et al.  Pairwise combinations of 

estrogen metabolism genotypes in 

postmenopausal breast cancer etiology, 

Cancer Epidem Biomarkers Prev, Vol. 16, No. 

3, pp. 444-50, March 2007
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88

Auborn KJ et al.  Indole-3-carbinol is a negative 

regulator of estrogen, J Nutr, Vol. 133, pp. 

2470S-2475S, 2003
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• ―A number of mechanisms exist (that are not 
mutually exclusive) whereby I3C (or DIM) can 
diminish the effects of estrogen on tumor growth.  
First, I3C and DIM induce enzymes such as CYP1A1, 
which converts estrone to 2-hydroxyestrone and 
ultimately results in metabolites that are 
antiproliferative and proapoptotic.‖

• ―Second, in the case of genes driven by the estrogen 
receptor (ER)-, I3C acts as a negative regulator.‖

• ―Finally, in the absence of estrogen, I3C and DIM 
induce many genes that have potential to induce 
growth arrest and apoptosis and therefore might 
counteract the effects of estradiol.‖
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Zeligs MA.  The cruciferous choice: DIM or 

I3C? Phytonutrient supplements for cancer 

prevention and health promotion, Townsend 

Letter for Doctors and Patients, #217/218, 

pp. 47-54, August/September 2001.
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Lignans

and 

phytoestrogens



93

Haggans CJ et al.  The effect of flaxseed and 

wheat bran consumption on urinary estrogen 

metabolites in premenopausal women, Cancer 

Epidemiol Biomarkers Prev, Vol. 9, pp. 719-

23, July 2000.

“Flaxseed supplementation significantly 

increased the urinary 2:16-OHE1 ratio , but 

wheat bran had no effect.  These results suggest 

that flaxseed may be chemopreventive in 

premenopausal women.”
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Rice S & Whitehead SA.  Phytoestrogens and 

breast cancer – promoters or protectors?  

Endocrine-Related Cancer, Vol. 13, pp. 995-

1015, 2006

“…there is experimental evidence for both a 

promotional and a protective effect of phytoestrogens 

on breast cancer, but at the present time it is impossible 

to reconcile dietary/supplement exposure with 

epidemiological and experimental studies.”



95

Exercise 

and

healthy diet
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Westerlind KC & Williams NI.  Effect of energy 

deficiency on estrogen metabolism in 

premenopausal women, Med Sci Sports Exer, Vol. 

39, No. 7, pp. 1090-7, July 2007

“The data suggest that women at higher risk for 

developing breast cancer because of low 2/16 may 

reduce their risk by participating in lifestyle interventions 

such as exercise/calorie restriction.”
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Obesity

and 

breast cancer
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Phipps AI et al.  Body size, physical 

activity, and risk of triple-negative and 

estrogen-receptor positive breast 

cancer, Cancer Epidemiol Biomarkers 

Prev, Vol. 20, No. 3, pp. 454-63, 2011

“Despite biological and clinical 

differences, triple-negative and ER+ 

breast cancers are similarly associated 

with BMI and recreational physical 

activity in postmenopausal women.”
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Yen SSC.  Polycystic ovary syndrome 

(Hyperandrogenic chronic anovulation), in Yen S et 

al eds., Reproductive Endocrinology, 4th Edition, 

W.B. Saunders Co., Philadelphia, 1999, pp. 436-

478.

“…adipose tissue constitutes a dynamic endocrine 

metabolic compartment and is influenced by and 

contributes to the biologic expression of estrogens, 

androgens, DHEA, glucocorticoids, insulin, and GH-IGFs 

as well as the production of the hormone leptin.”
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Ailhaud G.  Adipose tissue as an endocrine 

organ, Int J Obesity, Vol. 24, Suppl 2, pp. S1-3, 

June 2000.

“…adipose tissue is both a producer (and target?) of 

estrogens and a target of androgens…”
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Siiteri PK.  Adipose tissue as a source of 

hormones, Am J Clin Nutr, Vol. 45, pp. 277-82, 

1987.

“Obesity is known to increase the risk for cancer of the 

reproductive tract in women.  The mechanism 

underlying this association can be explained by 

increased estrogenic stimulus to estrogen-target 

tissues…”
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Detoxification 

and 

Inflammation
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106

Cole SW.  Chronic inflammation and breast cancer recurrence, J Clin 

Oncol, Vol. 27, No. 21, pp. 3418-9, July 20, 2009.

“Regardless of the specific remedial approach, the present 

findings…underscore the need to address the broader environment of a 

patient’s global health and behavior as influences on localized neoplastic 

disease and the resurgence of clinically latent breast cancer.”
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• ―For a number of years, scientists have 

known that inflammation plays a role in the 

progression of coronary heart disease.‖

• ―Now medical researchers are closer to 

understanding why inflammation—triggered 

by an excessive intake of calories—appears 

to have a hand in the development of breast 

cancer.‖

• ―While heredity accounts for 5 percent to 10 

percent of cases, most cases of breast 

cancer are related to environmental factors, 

including obesity.‖
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• ―That is one of the reasons why breast 

cancer is more prevalent in affluent, 

Western societies, according to Dr. 

Clifford Hudis of Memorial Sloan-

Kettering Cancer Center in New York.‖

• ―He is studying the effects of obesity 

and other factors on the development of 

breast cancer even after menopause, 

when natural levels of estrogen 

decrease in the body.  Estrogen can be 

a fuel for the growth of breast cancer.‖
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• ―Hudis and his co-investigator, Dr. Andrew 

Dannenberg of Cornell University, are 

manipulating the diets of laboratory mice, 

among other steps, to try to understand the 

development of estrogen-receptive breast 

cancer in humans.‖

• ―Part of the investigation is now focused on 

crown-shaped structures that exist within 

normal fat cells.‖

• ―These structures are ‗very, very 

inflammatory‘ and exist in excess in people 

who are obese, he said.‖
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Cheng PY & Morgan ET.  Hepatic cytochrome P450 

regulation in disease states, Curr Drug Metab, Vol. 2, pp. 

165-183, 2001
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Renton KW.  Cytochrome P450 regulation and drug 

biotransformation during inflammation and infection, Curr 

Drug Metab, Vol. 5, No. 3, pp. 235-43, June 2004
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Causes of chronic inflammation

• Nutrient deficiency, 
excess or imbalance

• Food allergy or 
intolerance

• Infection

• Lack of sleep

• Toxins

• Stress responses and 
effects

• Trauma

• Excess body fat

• Balanced and 
coordinated movement 
against gravity

• Bad thoughts

• Lack of optimal 
sunshine

• Suboptimal use of 
supplements

• Suboptimal 
relationships

• Oxidation



117

Some parting thoughts
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