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OBJECTIVES

• DEFINE ENDOCRINE DISRUPTION
• DISCUSS 4 MAIN AREAS

• ENDOCRINE DISRUPTORS AND FERTILITY
• INSULIN RESISTANCE AND ENDOCRINE DISRUPTION
• THYROID DISORDERS AND ENDOCORINE DISRUPTORS
• CANCER/ESTROGEN METABOLISM AND ENDOCRINE 

DISRUPTION
• REVIEW MY TREATMENT PROTOCOL FOR ENDORCRINE 

DISRUPTION
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WHAT ARE ENDOCRINE 
DISRUPTORS?

• Endocrine disruptor is an exogenous substance or mixture that
alters function(s) of the endocrine system and consequently
causes adverse health effects in an intact organism, or its progeny, 
or (sub) populations.

• A potential endocrine disruptor is an exogenous substance or
mixture that possesses properties that might be expected to lead 
to endocrine disruption in an intact organism, or its progeny, or
(sub) populations.

• In February 2013, UNEP and WHO released the report State of the
Science of Endocrine Disrupting Chemicals - 2012 which identifies
concerns, including evidence in humans, laboratory animals, and
wildlife that exposure to endocrine-disrupting chemicals can result
in adverse effects and highlighted that an important focus should
be on reducing exposure.

https://www.unenvironment.org/pt-br/node/1190
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WHAT ARE ENDOCRINE 
DISRUPTORS (EDCS)?

• U.S. Environmental Protection Agency (EPA) defines 
EDCs as:

• “An exogenous agent that interferes with 
synthesis, secretion, transport, metabolism, 
binding action, or elimination of natural blood-
borne hormones that are present in the body 
and are responsible for homeostasis, 
reproduction, and developmental processes”.

6



HOW DO EDCS 
CAUSE DAMAGE?

“EDCs act via nuclear receptors, nonnuclear steroid hormone receptors 
(e.g., membrane ERs), nonsteroid receptors (e.g., neurotransmitter 

receptors such as the serotonin receptor, dopamine receptor, 
norepinephrine receptor), orphan receptors [e.g., aryl hydrocarbon 
receptor (AhR)], enzymatic pathways involved in steroid biosynthesis 
and/or metabolism, and numerous other mechanisms that converge 

upon endocrine and reproductive systems (1).” 
“These chemicals or factors can cause changes in DNA methylation 

which not only result in changes in estrogen receptor reactivity but also 
produce a higher ratio of the 4 and 16 hydroxylated estrogen 

derivatives which are more genotoxic (2,3).”  
1. Evanthia Diamanti-Kandarakis, et al. Endocrine-Disrupting Chemicals: An Endocrine Society Scientific Statement. Endocr Rev. 2009 Jun; 30(4): 293–342

2. Latini et al., Mini-Reviews in Medicinal Chemistry, 2010, 10, 846-855
3. Soto, A. M. & Sonnenschein, C. Nat. Rev. Endocrinol. 6, 363–370 (2010).
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https://epthinktank.eu/2013/03/11/eu-policy-on-endocrine-disruptors/
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https://www.niehs.nih.gov/health/topics/agents/endocrine/index.cfm
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https://www.healthandenvironment.org/environmental-health/environmental-risks/chemical-
environment-overview/edcshttps://www.healthandenvironment.org/environmental-

health/environmental-risks/chemical-environment-overview/edcs
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ENDOCRINE DISRUPTORS, 
FERTILITY AND CANCER
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"The effects on reproduction correlate with altered DNA methylation 
patterns in the germ line. The ability of an environmental factor (for 
example, endocrine disruptor) to reprogram the germ line and to 

promote a transgenerational disease state has significant 
implications for evolutionary biology and disease etiology.”
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" both vinclozolin and methoxychlor induced transgenerational 
defects in spermatogenic capacity and sperm viability.”
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"The results of the reviewed original papers suggest that
environmental exposure to non-persistent endocrine-disrupting

chemicals may affect reproductive hormones levels."
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“….no associations between urinary concentrations of 
MP, PP or BP and conventional semen quality 

parameters, but urinary BP concentration was positively 
associated with sperm DNA damage.”21



“ This review summarizes the main pathophysiological basis of
the relationship between metabolic syndrome, endocrine

disruptor exposure and prostate cancer that is the most
common cancer among men in industrialized countries.”
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“We hypothesise that effects of exposure to these
compounds may be modulated in FLG mutation carriers by
either different levels of co-exposures or by route of uptake, 

with a higher fraction of the uptake by dermal uptake.”
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BISPHENOL A (BPA)



THE EDC BPA HAS
TRANSGENERATIONAL EFFECTS IN MICE  

low-dose BPA (1.2 or 2.4 g/kg body weight)at environmentally 
relevant levels has been shown to induce transgenerational 
effects in rats, that is, male offspring prenatally exposed to 
BPA had reduced sperm counts and sperm motilities, and 
these phenotypes persisted through to the F3 population

Bernal and Jirtle, 201014



“Bisphenols are widespread endocrine
disruptors that could cause severe fertility

disorders of men and women.”
17



BPA induced changes in gene expression could be 
transferred across generations

Foster, W.G., Hughes, C.L., 2011. Gene expression in oogenesis and implications for 
transgenerational effects of environmental toxicants. Biol. Reprod. 84, 2–4.
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BPA exposure can affect future generations by 
altering epigenetic mechanisms.

Soriano, S., Alonso-Magdalena, P., Garcia-Arevalo, M., Novials, A., Muhammed, S.J.,
Salehi, A., Gustafsson, J.A., Quesada, I., Nadal, A., 2012. Rapid insulinotropic action

of low doses of bisphenol-A on mouse and human islets of langerhans: role of
estrogen receptor beta. PLoS One 7, e31109.
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“Therefore, a strong argument may be
made to regulate BPS in exactly the

same manner as BPA.”
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“The results of this study reveal the suitability of hair for 
biomonitoring endocrine disrupting compounds of high

concern (PFCs, parabens and BPA) to which population is
internally or/and externally but continuously exposed.” 
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GLYPHOSAPTE



“Our findings suggest that Roundup affects survival due to 
cell cycle deregulation and metabolism changes that may

alter mitochondrial oxygen consumption, increase ROS 
levels, induce hypoxia, damage DNA repair, cause mutation
accumulation and ultimately cell death. To our knowledge, 
this is the first study to analyze the effects of Roundup and

AMPA on gene expression in triple negative BC cells.”
25



“Animals receiving soy milk supplemented with 100 
mg/kg glyphosate showed decrease in round 
spermatids and increase in abnormal sperm

morphology, compared to control.”26



“Our data demonstrate that glyphosate and
GBHs could cause endocrine-disrupting

effects on male reproduction at low doses.”
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“The present pilot study demonstrate that GBHs exposure, from prenatal
period to adulthood, induced endocrine effects and altered reproductive
developmental parameters in male and female SD rats. In particular, it was

associated with androgen-like effects, including a statistically significant
increase of AGDs in both males and females, delay of FE and increased

testosterone in female. Hormonal status imbalances were more  pronounced 
in Roundup-treated rats after prolonged exposure.”28



"Thus, it sirens that the combined effect of various EDCs
impacting human health would remain as an ever burning

‘health burden’ to all the nations, as if an immersed
Himalayan iceberg in the ocean, unless and until we melt it

down completely with conscious effort and coordinated
determination."
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ENDOCRINE DISRUPTORS 
AND

INSULIN RESISTANCE



“This paradox of progress now mandates a reassessment of how our 
consumption habits negatively impact our metabolic health in order 

to devise effective strategies to limit the significant individual and 
societal toll of diabetes.”
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…the overall 
evidence is 

sufficient for a 
positive 

association of 
some ...POPs with 
type 2 diabetes.
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"POPs and hypoxia independently contribute to the 
development of adipose tissue-specific and systemic 

inflammation often associated with obesity".
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WHAT ABOUT TOXINS?
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Our results demonstrate a causative 
association between PCB exposure and 
obesity-induced insulin resistance and 
hyperinsulinemia independent of body weight 
changes.

Our results demonstrate a causative 
association between PCB exposure and 
obesity-induced insulin resistance and 
hyperinsulinemia independent of body weight 
changes.
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HEAVY METALS 
AND 

INSULIN RESISTANCE
Low-level arsenic exposure reported to be 

associated with insulin resistance.

NAVAS-ACIEN A, SILBERGELD EK, PASTOR-BARRIUSO R, ET AL. ARSENIC EXPOSURE AND PREVALENCE OF TYPE 2 
DIABETES IS US ADULTS. JAMA 2008; 300: 814-22
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On exposure to EDCs, the gut microbiota undergoes a series 
of changes including microbial dysbiosis and the induction 
of xenobiotic pathways and associated genes, enzymes, 
and metabolites that cause biotransformation of EDCs.
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“The microbial products and byproducts of 
metabolism of EDCs are taken up by the host 
and affect glucose homeostasis, primarily by 

influencing hepatic gluconeogenesis.”



“Remediation of EDC-induced microbial 
changes may be a potent therapeutic option 
for the control and prevention of diabetes.”
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“This finding suggests a mechanism by which dioxin-like PCBs
such as PCB126 could lead to disruption in energy

homeostasis, potentially leading to obesity and diabetes.”
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“These results suggest that orientin may have beneficial 
effects on the prevention of TCDD-induced wasting

syndrome and type II diabetes mellitus accompanied by
insulin resistance.”
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“PCBs and PBB-153 measured in young adulthood were positively
associated with prospective alterations in most blood lipid

components, with evidence of effect modification by BMI. Further
longitudinal studies with multiple measures of POPs overtime are 

needed.”
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“Three large-scale cross-sectional studies and two cohort studies
reported an association between blood levels of some isomers or

TEQ-based concentrations of PCDDs/PCDFs/DL-PCBs and
metabolic syndrome. In addition, three cross-sectional studies

reported significant positive associations with
gout/hyperuricemia.”
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“This suggests that TCDD plays a role in the development of
metabolic impairment and vascular changes.”
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THYROID AND 
ENDOCRINE DISRUPTION



“Today, mounting evidence is pointing to the role of
environmental factors, specificaally EDCs, in the current
distressing upsurge in the incidence of thyroid disease.”



“our observation supports thyroid disrupting potential of
several POPs among newborn infants, at the levels

occurring in the general population. Considering the
importance of thyroid hormones during gestation and early
life stages, health implication of thyroid hormone effects by

low level POPs exposure deserves further follow up
investigations.”



“These results revealed that POP exposures were
associated with TH levels in placenta, which may
be a possible mechanism for the impacts of POP 

exposures on children's growth and development. 
This study provides new insight into the complexity

of thyroid-disrupting properties of POPs”
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“Taken together, these findings suggest that POP 
exposure can disrupt thyroid hormone homeostasis

and increase the risk of thyroid disease.”



“The present results suggest that background 
exposures to POPs can alter maternal thyroid
homeostasis. This research contributes to the

understanding of multipollutant exposures using
multivariate statistical approaches and highlights

the complexity of investigating environmental
concentrations and mixtures in regard to maternal 

and infant thyroid function.”
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“Our results suggest that maternal PCDD/F and BDE-153 body 
burdens influence maternal TH status in early pregnancy, 

which is a critical period when maternal TH status influences
fetal development.”
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“Multipollutant analysis using principal component
analysis and hierarchical clustering revealed inverse
associations of PBDEs (BDE-28, -47, -99, -100, -154, -

183, and -197) with TT4 and TrT3. These results
indicate that POPs at low levels might be related to 

reduced THs. This study shows that human breast
milk might be an appropriate specimen to evaluate

the thyroid disruption of POPs.”
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“IAA exposure decreased T3 levels but increased 
the weights of hypothalamus and the levels of 

thyrotropin releasing hormone and thyrotropin. In 
addition, IAA induced the formation of smaller 

and more depleted follicles or even vacuolization 
in the thyroid. These results suggested that IAA 

potentially disrupts the thyroid endocrine system 
both in vitro and in vivo.”
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“Our findings demonstrated that chronic PFOS exposure
altered thyroid hormone level, thyroid folicular cell structure
and thyroid hormone related gene expression, suggesting
the validity of zebrafish as na alternative model for PFOS 

chronic toxicity screening.”





ENDOCRINE DISRUPTORS, ESTROGEN 
METABOLISM & CANCER 



“Exposure to genotoxic environmental 
chemicals is a risk factor for breast 

cancer."
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...this data supports the role of estradiol 
metabolism as one of the components in 
the development of experimental breast 

cancer.

67



“There is published evidence to establish a 
causal relationship between estrogens in the 

environment and breast cancer.” 



These results provide strong evidence that exposure to 4-
OHE1(E2) leads to the formation of DNA adducts. This process is a 

putative tumor initiating event. 

The estrogen metabolites, conjugates and adducts can be used 
as biomarkers for detecting susceptibility to estrogen-induced 

cancer.69



"The depurinating adducts that migrate from cells and can be found in 
body fluids can also serve as biomarkers of cancer risk.

In fact, a higher level of estrogen-DNA adducts has been found in the 
urine of men with prostate cancer and in women with breast cancer 

compared to healthy controls. 

This unifying mechanism of the origin of cancer and other diseases 
suggests preventive strategies based on the level of depurinating DNA 
adducts that generate the first critical step in the initiation of diseases”.
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“In summary, this evidence strongly indicates that estrogens 
can become endogenous tumor initiators when CE-3,4-Q 
react with DNA to form specific depurinating adducts”. 

“Initiated cells may be promoted by a number of 
processes…. including hormone receptor stimulated 

proliferation. These results lay the groundwork for assessing 
risk and preventing disease.”
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Xenoestrogens (XEs) are chemicals derived from a variety of 
natural and anthropogenic sources that can interfere with 

endogenous estrogens by either mimicking or blocking their 
responses via non-genomic and/or genomic signaling 

mechanisms. 
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Xenoestrogens can alter endogenous estrogens' 
signaling and thereby disrupt normal signaling 

pathways, leading to malfunctions in many tissue 
types.73



Xenoestrogens are both imperfect potent estrogens
and endocrine disruptors; the more efficacious a XE, the 

more it disrupts actions of physiologic estrogens.



Xenoestrogens can rapidly and potently elicit 
signaling through nongenomic pathways culminating 

in functional endpoints.



Many xenoestrogens originally deemed
"weak" appear to be potent via some nongenomic
signaling pathways, and could contribute to these 
compounds’ ability to disrupt endocrine functions.
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“Finally, folliculogenesis was severely impaired in BPA and 
DEHP exposed ovaries after transplantation into the kidney 

capsules of immunodeficient mice. 

In conclusion, BPA and DEHP exposures impair mouse 
primordial follicle assembly in vitro.”77



“BPA displays weak estrogenic properties and could be a weak carcinogen by a 
mechanism similar to that of estrone (E(1)), estradiol (E(2)) and the synthetic 

estrogen diethylstilbestrol, a human carcinogen…..
The catechol of BPA may alter expression of estrogen-activating and deactivating 

enzymes, and/or compete with methoxylation of 4-OHE(1)(E(2)) by catechol-O-
methyltransferase, thereby unbalancing the metabolism of estrogens to increase 
formation of E(1)(E(2))-3,4-Q and the depurinating estrogen-DNA adducts leading 

to cancer initiation. 
Thus, exposure to BPA could increase the risk of developing cancer by direct 

and/or indirect mechanisms".78



Both BPA and TCC have the potential to elevate 
levels of aromatase and thereby, levels of 

endogenous estrogens in the developing brain. 79



“These data demonstrate that ERα intracellular 
concentration is an important target through which EDs 

hamper the hormonal milieu of E2 target cells driving 
cells to different outcomes or mimicking E2 even in the 

absence of the hormone".



“If ER alpha is over stimulated by an excess of E2 or the action 
of an environmental estrogen such as BPA, it will produce an 

excessive insulin signaling.”

81



"The most common pathway of conjugation of 4-OHE1(E2) in extrahepatic tissues 
occurs by O-methylation, which is catalyzed by the ubiquitous catechol-O-

methyltransferase (COMT).

This inactivating pathway is in competition with the activation of CE to 
semiquinones and quinones…..The quinones can be inactivated by formation of 
glutathione (GSH) conjugates and/or by reduction to CE by quinone reductase. 

If, however, these two processes are insufficient, the CE-3,4-quinones can react 
with DNA to form depurinating adducts (4-OHE1(E2)-1-N3Ade and 4-OHE1(E2)-1-

N7Gua).”82
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ESTROGEN METABOLISM
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THE METABOLISM 
OF ESTROGEN

• Unused Estrogen is primarily metabolized in the liver via 
Phase I and/or Phase II detoxification:

Phase I
• Major Pathway
• Hydroxylation

• Phase II
• Glucuronidation
• Sulfation
• Methylation
• Acetylation



TWO MAJOR PATHWAYS 
OF DETOXIFICATION

Hydroxylation Reactions
Cytochrome P450 enzymes

Fat Soluble
Toxin

Water‐
Soluble 

Compound

Phase II

Conjugation Reactions

Activated
Intermediate

Phase I



16α-OHE1

3,4 Quinones
(carcinogenic)

4-OHE1
(pro-carcinogenic)

Estrone (E1)

2-OHE1
(CYP1B1)

(CYP3A4)

(CYP1A1)

Phase 1 Detoxification



SINGLE NUCLEOTIDE 
POLYMORPHISM (SNP)



3,4 Quinones
(carcinogenic)

4-OHE1
(pro-carcinogenic)

Estrone (E1)

2-OHE1 2-MeOE1
(protective)

(CYP1A1)



2-HYDROXYESTRONE 
(2-OHE1)

“2-OHE1metabolite has very little estrogen receptor binding 
affinity, and has been shown to decrease cell proliferation by 

20 to 30% in cultured breast cancer cell lines.”

Taioli et al. Comparison of estrogens and estrogen metabolites in human breast tissue and urine. Reproductive Biology and Endocrinology. 2010, 8:93.



16α-OHE1

3,4 Quinones
(carcinogenic)

4-OHE1
(pro-carcinogenic)

Estrone (E1)

2-OHE1
(CYP1B1)

(CYP3A4)

(CYP1A1)

(carcinogenic?)



16Α-HYDROXYESTRONE
(16Α-OHE1)

• Strong estrogenic activity

• Turns on estrogen receptor

• Greater likelihood of estrogen-dependent conditions



16α-OHE1

3,4 Quinones
(carcinogenic)

4-OHE1
(pro-carcinogenic)

Estrone (E1)

2-OHE1
(CYP1B1)

(CYP3A4)

(CYP1A1)



CYTOCHROME P450 1B1
(CYP1B1)

• Polymorphism is associated with FASTER enzyme activity

• Increased production of 4-OH-estrogens and other potentially 
carcinogenic compounds

• Tendency for lower 2:16αOH-estrone

• Increased risk of breast cancer, especially if xenobiotic 
exposure (e.g., PAHs), high BMI, equine estrogens, coexisting 
CYP1A1 SNP

(Han W 2004, Saintot M 2004, Kocabas NA 2002, Rylander-Rudqvist 2003)



CYTOCHROME P450 1B1 
(CYP1B1)

“CYP1B1, which has specific estrogen-4-hydroxylase activity, 
is present in tissues such as uterus, breast, ovary, and 

prostate, which often give rise to hormone-responsive 
cancers”

J Steroid Biochem Mol Biol 2003;86:477–86
Short Review of Pathophysiology of Catechol Estrogen. Pak J Physiol 2010;6(2)



4-HYDROXYESTRONE 
(4-OHE1)

• Very potent
• If not inactivated by COMT, 4-OHE1 can be oxidized to 

quinones compounds  DNA adduct formation in 
tissues such as breast

• Increased 4-hydroxylation of estrogen in uterine 
fibroids (Reddy VV 1981)

• Link between CYP1B1 SNP (increased 4-OH-estrogen 
production) and prostate CA (Tang YM 2000)



3,4Quinones

(carcinogenic)

4-OHE1

(pro-carcinogenic)

Estrone (E1)

��������

Conjugated Equine 
Estrogens

CEEs are preferentially            
4-hydroxylated.

(Chang M 1998) 



• Environmental xenobiotics act as “endocrine disruptors” that modify 
intercellular communication and function

• Chemicals commonly detected in people include DDT, Polychlorinated 
biphenyls (PCB's), Bisphenol A, Polybrominated diphenyl ethers (PBDE's)

• May play role in cancer, obesity
• Changes in DNA methylation (epigenetic modification)   which can 

ultimately change ER activity
• Produce a higher ratio of the 4 and 16 hydroxylated estrogen derivatives 

that are potentially more genotoxic by modifying members of the CYP450 
enzyme family

ENDOCRINE DISRUPTORS

1. Latini et al., Mini-Reviews in Medicinal Chemistry, 2010, 10, 846-855
2. Soto, A. M. & Sonnenschein, C. Nat. Rev. Endocrinol. 6, 363–370 (2010); published online 25 May 2010; doi:10.1038/nrendo.2010.87
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TWO MAJOR PATHWAYS OF 
DETOXIFICATION

Hydroxylation Reactions
Cytochrome P450 enzymes

Fat Soluble
Toxin

Water‐
Soluble 

Compound

Phase II

Conjugation Reactions

Activated
Intermediate

Phase I



(COMT)

Estriol (E3)16α-OHE1

(carcinogenic?)

4-MeOE1
(neutralized)

3,4 Quinones

(carcinogenic)

(Neutralized 
mercapturate)

4-OHE1
(pro-carcinogenic)

Estrone (E1)

2-OHE1

Estradiol (E2)

2-MeOE1

(protective)

(CYP1A1)

(CYP   
3A4)

(CYP1B1)

(COMT)

(GST)



PHASE II SUBSTRATE CLASSES

 Sulfation & Glucuronidation

 Acetylation & Methylation 

Amino Acid Conjugation

 Glutathione Conjugation 

many drugs and xenobiotics (esp. phenolic compounds)
many steroid hormones and the fat-soluble vitamins
 bile acids, bilirubin, some neurotransmitters

many drugs and some xenobiotics (esp. metals/ minerals)
many neurotransmitters

 some drugs and xenobiotics (esp. aliphatic compounds)
 fatty acids and bile acids 

 few drugs but many xenobiotics (esp. toxic metals)
 small carbon molecules, prostaglandins, and lipid peroxides100



ROLE OF 
METHYLATION

• 2-OHE1 is only protective against cancer when methylated by 
catechol-O-methyltransferase (COMT)

• 2-methoxy-estrogens are being researched for therapeutic use 
in breast cancer and CV disease

• 4-OHE1 is less likely to oxidize to carcinogenic compounds if 
neutralized by COMT

• 2-MeOE1:2-OHE1 and 4-MeOE1:4-OE1 ratios in urine provide a 
gauge of methylation capacity in a given patient 



4-MeOE1
(neutralized)

3,4 Quinones
(carcinogenic)

(Neutralized 
mercapturate)

4-OHE1
(pro-carcinogenic)

(COMT)

(GST)

(COMT)

Estrone (E1)

2-OHE1 2-MeOE1
(protective)(CYP1B1)

192



Compared to E+P users, women using E alone have more 
extensive  metabolism via the 2-versus the competing the 
16-pathway…and may provide a clue to breast cancer 

reduction in the CEE alone users in the WHI.



"These preliminary data suggest that postmenopausal women who 
were prenatally DES exposed may have relatively less 2 than 16 

pathway estrogen metabolism compared with unexposed women. 
Impact: Lower 2 pathway metabolism has been associated with 

increased postmenopausal breast cancer risk and could potentially 
offer a partial explanation for the modest increased risk observed for 

prenatally DES-exposed women.”



Higher levels of 2-OH estrone is associated with 
reduced risk of ER+ breast cancer. Perform estrogen 

metabolites in breast cancer prevention.



“An imbalance of circulating oestrogens and androgens may be responsible 
for changes to the development and progression of prostate cancer. In 
addition to endogenous oestrogen availability, exposure to exogenous 
oestrogens in the form of phytoestrogens may also have a profound effect.”





LABORATORY EVALUATION



ESTROGEN METABOLITES



PHASE I



Phase II



Pick the profile you want or do an entire array:
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• Adiponectin
• Proinsulin
• HgbA1c
• Fasting Insulin, and 30 min insulin after 75g glucose load, 1 hour 

and 2hr insulin level
• Fasting glucose, 1 hour and 2 hr glucose after 75g load
• NMR Lipoprotein Profile
• Comprehensive Metabolic Panel
• GGTP
• Uric Acid
• Methane breath test
• Comprehensive stool test

SUGGESTED INITIAL 
LABORATORY WORK-UP
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• 25-OH Vitamin D
• Homocysteine
• Lipoprotein (a)
• CRP-HS
• Apolipoprotein B and Apoliproprotein A1
• Gliadin Antibody
• Celiac Panel
• Celiac Genetic panel (HLA-DQ2 and DQ8)
• Nutrient Analysis
• LpPLA2
• PAI-1
• Inflammatory Cytokines: IL-6, IL-8, TNF-alpha 
• Resistin?

ADDITIONAL LABS

Luo Z, Zhang Y, Li F, He J, Ding H, Yan L, Cheng H. Resistin induces insulin resistance by both AMPK-dependent and AMPK-
independent mechanisms in HepG2 cells. Endocrine. 2009 May 8.



• Diversity
• Microbiology

• Pathogenic bacteria
• Fungi
• Parasites
• Good bacteria

• Lactobacillus
• Bifidobacterium

• SCFA’s
• Proprionate
• Butyrate
• Acetate

• Pancreatic Function

COMPREHENSIVE 
STOOL ANALYSIS
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HOW DO WE DECREASE OUR RISK?

• Proper Risk Assessment
• Connect the dots

• Decrease exposure
• Promote detoxification
• Enhance Elimination
• Awareness



REMOVE DetoxFoods

Therapeutic Intervention
•Nutraceuticals & Botanicals
•Medical Food Detox
•Medical Food/Vegetable Fast
•Chelation Therapy
•Hydrotherapy
•Homeopathic Drainage
•Stress Reduction

1 2 3Reduce Toxin 
Exposure

Introduce 
Dietary Changes

Reduce  or Remove
•Alcohol & Caffeine
•Artificial  Sweeteners
•Fats & Sugar
•High Allergen Foods
•Environmental Toxicants
•Toxic Habits
•Stressors

May Include
•Vegetables
•Citrus
•Protein
•Good Oils
•Fiber
•Water
•Herbs

4 Maintenance Therapeutic Interventions 
& Monitoring Therapy

Therapeutic Intervention Maintenance

May Include
•MVM/EFAs
•Bowel Support
•Kidney Support
•Liver Support
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My Approach
• Nutritional Support with wholesome food (fresh, whole, unprocessed, organic, colorful 

(12 servings vegetables/fruit), high fiber (35g soluble), with nuts, seeds, fermented.
• Digestion
• Elimination Diet and 5R Program

• personalize
• Decrease Insulin Stimulation
• Address the underlying cause/causes: Detoxification
• Lifestyle Modification
• Exercise/Movement
• Sleep
• Stress
• Modify/address gut microbiota
• Targeted Supplementation

• Food is the foundation
• Mind-body-spirit connection
• Support



A meta-analysis of 10 prospective studies 
showing a significant inverse association 

between dietary fiber and risk of BC, with no 
differences by geographical region or 

menopausal status.



“…findings of the present meta-analysis indicate that 
increased consumption of total dairy food, but not 

milk, may be associated with a reduced risk of breast 
cancer.”123



“Diets rich in dietary fiber and, 
particularly, fiber from vegetables may be 
associated with a small reduction in risk of 

BC, independently of menopausal 
status.”124



...higher fish consumption was 
inversely associated with risk. 

125



Consumption of EVOO in moderate 
quantities and throughout the lifetime 

appears to be a healthy choice and may 
favourably influence breast cancer risk.



“The HOO diet was associated with a slower phase I 
metabolism accompanied by a faster phase II 

detoxification, thus reducing the output of the active 
compounds to the target tissues".

127



"Postmenopausal breast cancer risk associated with 
hormone therapy may be modified by genetically 

determined variations in phase I and II enzymes 
involved in steroid hormone metabolism".128



ENCOURAGE 
HEALTHY INTESTINAL

EXCRETION

• Lipotropic factors choline, B6, FA, B12 to 
promote bile synthesis and efficiently 
bundle toxins and estrogen metabolites 
for removal from the body via the gut

• Phytoestrogens Lignans (flax) –
increase SHBG to bind circulating 
estrogens

• Probiotics L. acidophilus (NCFM),                          
Bifidobacteria lactis BI-07 – beta 
glucuronidase deactivation

• Fiber 55% insoluble fiber, 45% soluble 
fiber, Lignins (fiber) – transit time

Improve Gut Ecology  
Supply factors shown to assist in estrogen and fat soluble metabolic waste and 
toxin excretion



• Select nutrients and herbs to assist with 
healthy bile flow and gallbladder function 
as well as fat metabolism:

• Vitamin C, B6, folic acid, B12, Mg, choline, 
inositol, taurine, methionine, betaine HCl

• Artichoke leaf extract 
• Chen Pi (Citrus reticulata) containing 

chlorogenic acid, hyperoside, caffeic acid 
and rutin

Nutrients for
Healthy Bile Flow



Sweating and Hydrotherapy131



• Function is improved 
if skin is clean of 
dead skin cells
– Dry skin brushing—brush 

toward the heart
– Loofah sponge when 

bathing
– Soap tends to block pores

• Sweat therapy
- Replenish the 1 pint of fluid 

per hour lost to protect 
kidneys from dehydration

• Acts as a second kidney and eliminates 
water, salts and urea



“The present account discusses the potential 
role of gastrointestinal microbiome in breast 

cancer development by mediating 
metabolism of steroid hormones and synthesis 

of biologically active estrogen mimics.”
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“The pharmacodynamics of PEITC in breast cancer 
include cancer cell apoptosis by up-regulation of 

apoptotic genes, cell cycle arrest at G2/M phase by 
generation of reactive oxygen species and depletion of 

intracellular glutathione, down-regulation of the estrogen 
receptor, decrease in sensitivity to estrogen, and inhibition 

of tumor metastasis”.134



"Here we found that the mammary nuclear factor erythroid 2-related 
factor 2 (NRF2) - UGT1A8 signaling was down-regulated in breast 

cancer rats, whereas treatment with resveratrol could upregulate the 
expression of NRF2 and UGT1A8, accelerate metabolic elimination of 

catechol estrogens, inhibit estrogen-induced DNA damage and 
suppress the pathological development of breast cancer."
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"We found that fingolimod (FTY720) could modulate the estrogenic 
micromilieu and interrupt its cross talk with sphingolipid metabolism."
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"Results suggest a dietary pattern based on estrogen metabolism is 
positively associated with postmenopausal breast cancer risk, 

possibly through an estrogenic influence."



• Tailor to individual patient
• Swimming to help circulation 
• Gentle movement
• Support lymph circulation 
• Bathing in magnesium rich sea salt 

EXERCISE

Int J Dermatol. 2005 Feb;44(2):151-7
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NUTRACEUTICALS

• Micronutrient Support
• Medical Foods
• Botanicals
• Support all conjugation reactions of phase 2



METHYLATION SUPPORT

COMT uses SAMe as its methyl donor; therefore, 
maintaining SAMe availability will encourage COMT 
activity

• Methionine-esp important if low homocysteine
• Magnesium
• B2, B6, B12
• Folic acid (also as folinic acid, 5-formyl THF, or 5-methyl 

THF)
• TMG (betaine)



• Reduced glutathione 1-3 g/day
• N-acetyl cysteine 600-3,000 mg/day
• Lipoic acid 200-1,000 mg/day
• Whey protein concentrates  2-3 servings/day
• Magnesium 400 + mg
• Vitamin C: 500+mg     
• Vitamin E: 400 IU
• Silymarin 400-1,200 mg/day
• Pantothenic acid 500-1,000 mg/day
• SAMe 400-800 mg/day

DIETARY SUPPLEMENTS TO 
OPTIMIZE REDUCED GLUTATHIONE LEVELS



DIETARY SUPPLEMENTS TO OPTIMIZE 
REDUCED GLUTATHIONE LEVELS 

CONTINUED…
• Glycine, 
• Glutamine
• B vitamins (B2, B6, B12, 5MTHF)
• Turmeric extract, bilberry, melatonin, theanine, 

strawberry/black raspberry extracts
• Anti-oxidants (to discourage formation of quinone

compounds)



MY APPROACH TO INSULIN 
RESISTANCE TREATMENT
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DIETARY MANAGEMENT 
FOR THE PATIENT WITH INSULIN

RESISTANCE
 Decrease insulin stimulation.
◦ Dietary modifications which decrease insulin release:
 Fiber
 ‘Good’ (vs. ‘bad’) fat
 ‘Good’ (vs. ‘bad’) carbohydrates; Low glycemic load, remove NAS
 Protein at every meal
 Elimination of most inflammatory food:
 Wheat, dairy, soy, corn, nightshades….

 Modify Gut Microbiota
 Food first
 Fermented Foods
 Probiotics/prebiotics

 Increase cellular responsiveness to insulin. 
◦ Agents that modify insulin responsiveness at the cellular level:
 Spices
 Herbs
 Chromium
 Vitamin D
 Magnesium
 Omega-3 



INSULIN RESISTANCE 
AND 

GUT MICROBIOTA
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Three main variants or 
“enterotypes” in adults 
represented by:   
1.   Bacteroides
2.   Prevotella
3.   Ruminococcus

The authors performed a controlled-feeding trial based on a 
small subject cohort (10 subjects), which was randomized, 

subjected to high-fat/low-fiber or low-fat/high-fiber diets and 
sampled over 10 days. The results showed that microbiome

profiles clearly changed within 24 h of the diet, while the 
“enterotype” identity remained stable, indicating that long-

term diet is strongly related with specific “enterotypes.”



The microbiota can be manipulated by prebiotics, 
probiotics, and antibiotics. Probiotics affect the 

microbiota directly by modulating its bacterial content, 
and indirectly through bacteriocins produced by the 

probiotic bacteria.147



Surprisingly, we 
discovered that oral  

L. reuteri therapy 
alone was sufficient 
to change the pro-

inflammatory 
immune cell profile 

and prevent 
abdominal fat 

pathology and age-
associated weight 

gain in mice 
regardless of their 

baseline diet



Theofilos Poutahidis et al. Microbial Reprogramming Inhibits Western Diet-Associated Obesity. PLoS ONE 
8(7): e68596. doi:10.1371/journal.pone.0068596.





The primary 
findings of the 

present study are 
that L. Casei

ingestion markedly 
prevents rats from 

the onset and 
development of 
glycemia in both 

fasting and 
postprandial 2 h 
blood glucose 

levels, as well as 
OGTT levels.
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Addition of omega-3 
fatty acid with VSL#3 

had more 
pronounced effect 

on HDL, insulin 
sensitivity and hsCRP.

Addition of omega-3 
fatty acid with VSL#3 

had more 
pronounced effect 

on HDL, insulin 
sensitivity and hsCRP.



Fermented milk with L. Plantarum showed more 
favorable results in women with Met Syn.



Prebiotics act to 
enhance the 

growth and/or 
activity of bacteria 
that are resident in 

the colon, acting as 
growth substrates to 

selectively boost 
numbers and/or 

activities of 
particular bacteria.
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NUTRIENTS KNOWN TO MODIFY 
INSULIN RESPONSIVENESS AT 

THE CELLULAR LEVEL• Chromium
• Alpha-lipoic acid
• CoQ10
• Vitamin D
• Magnesium
• Vitamin C, vitamin E and other antioxidants
• Omega 3 fatty acids 
• Curcumin
• Vanadium
• Serum kinase receptor modulators (SKRM’s)



• 600 to 1800 mg/day of alpha lipoic acid (ALA) can 
improve insulin sensitivity in patients with type 2 diabetes.

• 600-1200 mg/day of ALA may improve microcirculation 
and diabetic polyneuropathy.

Jacob S, et al. Oral administration of RAC-alpha-lipoic acid modulates insulin sensitivity 
in patients with type-2 diabetes mellitus: a placebo- controlled pilot trial. Free Radic Biol

Med, 1999. 27(3-4): p. 309-14.

Haak E, et al. Effects of alpha-lipoic acid on microcirculation in patients with peripheral 
diabetic neuropathy. Exp Clin Endocrinol Diabetes, 2000. 108(3): p. 168-74.



• 120 mg/day of Coenzyme Q10 improves glycemic control 
and blood pressure in NIDDM

• 200mg of CoQ10 daily improved HgA1C and blood 
pressure in NIDDM patients. 

Singh RB, et al. Effect of hydrosoluble coenzyme Q10 on blood pressures and 
insulin resistance in hypertensive patients with coronary artery disease. J 

Hum Hypertens, 1999. 13(3): p. 203-8.

Hodgson JM, et al. Coenzyme Q(10) improves blood pressure and 
glycaemic control: a controlled trial in subjects with type 2 diabetes. Eur J 

Clin Nutr, 2002. 56(11): p. 1137-42.



"Cholecalciferol helps improve blood
glucose control and cholesterol

profile in vitamin D3-deficient type 2 
diabetic patients".

"Cholecalciferol helps improve blood
glucose control and cholesterol

profile in vitamin D3-deficient type 2 
diabetic patients".
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• Epidemiological studies show that high daily Mg intake is 
predictive of a lower incidence of NIDDM. 

• Poor intracellular Mg concentration are found in NIDDM and in 
hypertensive patients.

• Daily Mg administration in NIDDM patients and in insulin 
resistant patients restores intracellular Mg concentration and 
contributes to improves insulin sensitivity and glucose uptake. 

1. Barbagallo M, et al. Role of magnesium in insulin action, diabetes and cardio-
metabolic syndrome X. Mol Aspects Med, 2003. 24(1-3): p. 39-52

2.  Guerrero-Romero F, et al: Oral magnesium supplementation improves    insulin 
sensitivity in non-diabetic subjects with insulin resistance. A double-blind placebo-

controlled randomized trial. Diabetes Metab 2004;30:253–258



“The results of this study indicate that higher dietary magnesium 
intake is strongly associated with the attenuation of insulin 

resistance and is more beneficial for overweight and obese 
individuals in the general population and pre-menopausal 
women. Moreover, the inverse correlation between insulin 
resistance and dietary magnesium intake is stronger when 

adjusting for %BF than BMI.”
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