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Objectives

• To understand the role of toxicants in 
disease

• To identify patients who demonstrate 
symptoms related to toxicity

• To understand various safe clinical detox 
approaches that leverage food, dietary 
supplements, and lifestyle

• To personalize a detoxification regimen to 
a patient’s individual needs in an 
integrated, holistic manner 
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Toxic Burden

Sources of Toxins

Chronic Disease

Assessments

Detoxification Framework
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TOXIC BURDEN

700+ 

chemicals
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TOXIC BURDEN

Onstot J, Ayling R, Stanley J. Characterization of 

HRGC/MSUnidentified Peaks from the Analysis of Human Adipose 

Tissue. Volume 1: Technical Approach. Washington, DC: U.S. 

Environmental Protection Agency Office of Toxic Substances; 1987.

200+ 

chemicals 

at birth
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TOXIC BURDEN

http://www.ewg.org/news/news-

releases/2009/12/02/toxic-chemicals-

found-minority-cord-blood
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Everyone has a toxin load.
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TOXIC BURDEN

80,000 different chemicals

2,300 new ones annually

Many unknown
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TOXIC BURDEN

http://ntp.niehs.nih.gov/about/index.html
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Types of toxins

• Chemical 

• Biological

• Physical

• Metabolic

• Psychological

• Hypersensitivity

J Environ Public Health. 2012;2012:605137. 

1. Chemical: heavy metals, 

mycotoxins, etc.

2. Biological: viral agents, fungal 

exposures, etc.

3. Physical: radiation, trauma, etc.

4. Metabolic: hyperinsulinemia, 

elevated uric acid, increased 

cytokines

5. Psychological: chronic stress, 

abuse, emotional trauma

6. Hypersensitivity: peanut allergy, 

seasonal or environmental 

allergy 

TOXIC BURDEN

Public Health Reports, 2002, Vol 117: 315-323

“The general population’s body burden indicates that even very 

small releases of persistent, bioaccumulative substances can 

build to significant levels over time.”

The 
Cocktail 

Effect
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TOXIC BURDEN

Patient’s Potential Disease Risk Due to Toxins                       

=

Toxin Potency

x

Duration

x

Dose

x                                   

Genetic Susceptibility

x

Environmental Factors

x

Overall Constitution and Health Status

The Toxic Equation: It all adds up!
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TOXIC BURDEN

A toxin is a barrier – any obstacle to health

TOXIC BURDEN
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Types of 
everyday 

toxins
• Air pollution

• Contaminated water 

• Plastic

• Smoking

• Alcohol and poor food 
choices

• Stress

• Electromagnetic fields

• Medications

• Personal care products

• Dental amalgams

• Pesticides, 
insecticides, herbicides

• Food packaging
13

SOURCES OF TOXINS

Which toxins do I think you need to 
know about for clinical practice?

• Heavy metals

• Bisphenol A

• Triclosan

• Chlorinated pesticides

• Phthalates and parabens

• Volatile solvents

SOURCES OF TOXINS

Heavy Metals

15

Heavy metals

SOURCES OF TOXINS

Source: Doctor’s Data, personal lab report 

• Drinking water, foods, dust, fish, 
dental amalgams, consumer 
products, and old pesticides, 
emissions, mining

• Probable or established 
carcinogens

• Accumulate in brain, kidney, liver, 
and bone

• Interfere with essential minerals

• Endocrine disruption by Pb and 
immune system impairment by Hg

Heavy metals

SOURCES OF TOXINS

Sears ME. Chelation: harnessing and enhancing heavy metal detoxification--a review. ScientificWorldJournal. 2013 Apr 18;2013:219840. 

doi: 10.1155/2013/219840. Print 2013; http://emedicine.medscape.com/article/814960-overview; Sears ME, Genuis SJ. Environmental 

determinants of chronic disease and medical approaches: recognition, avoidance, supportive therapy, and detoxification. J Environ Public 
Health. 2012;2012:356798. doi: 10.1155/2012/356798. Epub 2012 Jan 19.

Mechanisms of Heavy Metal 

Pathology

“…heavy metals bind to oxygen, nitrogen, and 

sulfhydryl groups in proteins, resulting in 

alterations of enzymatic activity.”

Soghoian S, et al. “Toxicity, Heavy Metals”  2009; http://www.emedicine.com/EMERG/topic237.htm

18

SOURCES OF TOXINS

http://emedicine.medscape.com/article/814960-overview
http://www.emedicine.com/EMERG/topic237.htm
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“Methylmercury is easily absorbed into the GI 
tract (≥95 %) and into the respiratory tract 
(≈80 %). About 90 % of methylmercury is 
excreted to the feces via bile, and less than 10% 
to the urine. 

As both metallic and organic mercury easily 
cross the blood–brain barrier and placenta, they 
can be excreted in breast milk and transmitted to 
the fetus.”

19

SOURCES OF TOXINS

Mercury and the Gut

Ye BJ, et al. Evaluation of mercury exposure level, clinical diagnosis and treatment for mercury intoxication. Ann Occup

Environ Med. 2016 Jan 22;28:5. doi: 10.1186/s40557-015-0086-8. eCollection 2016.

Mercury and Autism

Maedica (Buchar).2012 Jan;7(1):38-48. 20

By comparing hair concentration of autistic vs nonautistic children, elevated 

hair concentrations were noted for aluminum, arsenic, cadmium, mercury, 

antimony, nickel, lead, and vanadium. 

Hair levels of calcium, iron, iodine, magnesium, manganese, molybdenum, 

zinc, and selenium were considered deficient. 

There was a significant positive correlation between lead & verbal 

communication (p = 0.020) and general impression (p = 0.008). In addition, 

there was a significant negative correlation between zinc & fear and 

nervousness (p = 0.022).

SOURCES OF TOXINS

The relationship between 
mercury and autism

• “This review found 91 studies that examine the 
potential relationship between mercury and 
ASD from 1999 to February 2016. 

• Of these studies, the vast majority (74%) 
suggest that mercury is a risk factor for 
ASD, revealing both direct and indirect effects. 
The preponderance of the evidence indicates 
that mercury exposure is causal and/or 
contributory in ASD.” 

21

SOURCES OF TOXINS

J Trace Elem Med Biol. 2016 Sep;37:8-24. 

The possible harmful effects of mercury on 

metabolic syndrome may be attenuated by high 

levels of selenium.

Interactions between metals 
and minerals

• Toenail mercury is positively associated with 
dyslipidemia.

• Toenail selenium is a significant effect-modifier for 
this association.

22

SOURCES OF TOXINS

J Trace Elem Med Biol. 2017 Jan;39:43-49. 

Nutrients. 2016 Jul 12;8(7). 

Burning incense 
during worship 

activities leads to 
increased ambient 

mercury.

23

SOURCES OF TOXINS

Chemosphere. 2016 Oct 17;167:530-540. 

Mercury as an environmental 
stimulus in the development 
of autoimmunity

“…a limited number of studies have reported individuals 
with autoimmune disease have higher concentrations of 
blood Hg compared to healthy controls. In summary, it 
appears that iHg perpetuates markers of autoimmunity to 
a greater extent than oHg, albeit the impact on clinical 
outcomes in humans is yet to be elucidated.”

24

SOURCES OF TOXINS

Autoimmun Rev. 2016 Sep 23. 
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Effects of methyl mercury 
exposure on pancreatic beta 
cell development and function
• “Quite recently, methyl mercury has been shown 

to have adverse effects on pancreatic beta (β) 
cell development and function, resulting in 
insulin resistance and hyperglycemia and may 
even lead to the development of diabetes.” 

• “…methyl mercury's adverse effects on the 
body's natural sources of antioxidants suggest 
that one possible therapeutic strategy could 
involve supplementation with antioxidants.” 

25

SOURCES OF TOXINS

J Appl Toxicol. 2017 Jan;37(1):4-12. 

Children's white blood cell counts 
in relation to developmental 
exposures to methylmercury and 
persistent organic pollutants.

• “Prenatal mercury exposure was associated 
with depleted total WBC, especially for 
lymphocytes, where a one standard deviation 
(SD) increase in the exposure was associated 
with a decrease by 23% SD (95% CI: -43, -4) 
in the cell count.” 

26

SOURCES OF TOXINS

Reprod Toxicol. 2016 Aug 4. 

“Exposure of patients 
with amalgam 
restorations to 
radiofrequency 
radiation emitted from 
conventional Wi-Fi 
devices can increase 
mercury release from 
amalgam restorations.”

27

SOURCES OF TOXINS

J Environ Health Sci Eng. 2016 Jul 13;14:12.

Mercury diminishes the 
cardiovascular protective effect of 
omega-3 polyunsaturated fatty 
acids

“In the Inuit diet, the beneficial effect on MI 
of EPA and DHA is diminished by the 
adverse effect of MeHg.”

28

SOURCES OF TOXINS

Environ Res. 2017 Jan;152:470-477. 

“We identified 38 relevant studies, of which the 32 on the 

ingestion route showed a significant association between 

arsenic exposure and DM (RR = 1.57; 95% CI 1.27-1.93).

Focusing on the 24 studies in which the diagnosis of DM was 

confirmed using laboratory tests or medical records, we found 

that the summary RR was 1.71 ”  

Biomed Res Int. 2015;2015:368087. 
29

SOURCES OF TOXINS

Association between Arsenic 

Exposure and Diabetes: 

A Meta-Analysis

30

“Riceabetes”
Postgrad Med. 2015;127(8):781-2. 

SOURCES OF TOXINS
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“Riceabetes”
• “A high intake of rice is associated with a high 

incidence and prevalence of diabetes. 

• While this may be partially due to the high 
glycemic index carbohydrate content, it may 
also be due to a high arsenic level found in 
rice. 

• Arsenic increases insulin resistance and 
decreases beta-cell function through oxidative 
stress, high cytokine levels, activation of NF-
kappa B and increased amyloid formation in 
the pancreatic beta cells.” 

31

SOURCES OF TOXINS

Postgrad Med. 2015;127(8):781-2. 

Folic Acid to Lower Blood Arsenic: 
A Randomized Controlled Trial.

• We conducted a clinical trial in which 622 
participants were randomized to receive 400 μg
FA, 800 μg FA, 3 g creatine, 3 g creatine+400 μg
FA, or placebo daily. 

• In this mixed folate-deficient/replete study 
population, 12- and 24-week treatment with 800 
μg (but not 400 μg) FA lowered bAs to a greater 
extent than placebo; this was sustained 12 
weeks after FA cessation

32

SOURCES OF TOXINS

Environ Health Perspect. 2015 Dec;123(12):1294-301. 

Heavy Metals and Pre-
Cancerous Gallstones

“Presence of significantly higher amount of 
mercury, lead, cobalt, and cadmium in gallstones 
may play a pivotal role as risk factors in the 
development of gallbladder malignancy or pre-
malignancy. 

'Dense deposits' of these metals in the gallstones 
which is the first observation, may act as crucial 
doses of carcinogens.”

33J Gastrointest Cancer. 2016 Nov 26. 

SOURCES OF TOXINS

Metals and Breast Milk
• A total of 75 studies published since 2000 reporting the 

levels of these metals in breast milk were reviewed. 

• Lead was the metal most investigated in breast milk (43 
studies), and for which the highest levels were reported (up 
to 1515µg/L). 

• Arsenic was the least investigated (18 studies), with higher 
levels reported for breast milk (up to 149µg/L) collected in 
regions with high arsenic concentrations in water (>10µg/L). 

• Data from 34 studies on mercury showed that levels in breast 
milk were generally higher in populations with high fish 
consumption, where it may be present mainly as MeHg. 

• Cadmium levels in breast milk were the lowest, with means 
<2µg/L in most of the 29 studies reviewed. 

34

SOURCES OF TOXINS

Environ Res. 2016 Nov;151:671-688. 

Bisphenols

35

Bisphenols

• Common in everyday products: Food and beverage 
containers, thermal sales receipts, plastic water bottles, 
baby bottles, as an epoxy resin inside food cans

• Metabolized through glucuronidation and sulfonation

• Constant daily exposure

• Potent mitochondrial toxin

• Associated with:

• Breast tumor development in animals

• Obesity and behavior issues

SOURCES OF TOXINS

Xenobiotica. 2016 Mar 21:1-10. Toxicol Appl Pharmacol. 2016 Feb 1;292:75-84. Int J Environ Res Public Health. 2016 Oct 6;13(10)

Environ Res. 2016 Nov;151:251-264..

BPA, BPS, BPAF
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Which food format is highest 
in bisphenol A?

A. Canned foods

B. Canned liquids

C. Canned soft drinks

37

Bisphenol A in Soft Drinks 
and Canned Foods 

• 41.7% of the canned solid phase samples, 25.0% of the 
canned liquid phase samples and 43.8% of the soft 
drinks were positive. 

• Mean BPA concentrations (and range) were 33.4 ± 4.4 
ng/g in canned solid phase, 2.70 ± 0.08 ng/ml in canned 
liquid phase and 2.30 ± 0.18 ng/ml in soft drinks. 

• “…higher concentrations of BPA were detected in the 
solid fraction of canned food compared to their liquid 
fraction.”

38

SOURCES OF TOXINS

Food Addit Contam Part B Surveill. 2016 Nov 29. [Epub ahead of print]

Bisphenol A on Type 2 
Diabetes Mellitus
Clinical studies on humans and preclinical studies on in 
vivo, ex vivo, and in vitro models indicate that BPA, 
mostly at low doses, may have a role in:

• increasing type 2 diabetes mellitus developmental risk;

• directly acting on pancreatic cells, in which BPA 
induces the impairment of insulin and glucagon 
secretion; 

• triggering inhibition of cell growth and apoptosis; 

• acting on muscle, hepatic, and adipose cell function, 
triggering an insulin-resistant state

39

Int J Environ Res Public Health. 2016 Oct 6;13(10). 

SOURCES OF TOXINS

Higher dermal 
exposure of cashiers to 

BPA and its 
association with DNA 

oxidative damage

• The results showed that after 
handling the thermal receipts, the 
urinary BPA concentrations of 
volunteers increased 3 times of 
those before the experimental 
period. 

• BPA exposure through dermal 
contact route contributed 51.9% 
to 84% to urinary BPA levels 

40

SOURCES OF TOXINS

Environ Int. 2017 Jan;98:69-74. 

Triclosan

41

Triclosan

• Found in deodorants, toothpastes, shaving cream, mouth 

wash, cleaning supplies, antimicrobial products/sterilizers

• Endocrine disruptor; bioaccumulates in fatty tissues

• Has been detected in blood, breast milk, urine, nails

• Pro-oxidant, cytotoxic, carcinogen

• Responsible for certain allergies and reproductive 

defects

• Present in chlorinated water

SOURCES OF TOXINS

Springerplus. 2016 Sep 21;5(1):1639. 
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Antimicrobial Chemicals Are 
Associated with Elevated 
Antibiotic Resistance Genes in the 
Indoor Dust Microbiome

We observed six significant positive associations 
between the concentration of an antimicrobial 
chemical and the relative abundance of an 
antibiotic resistance gene, including one 
between the ubiquitous antimicrobial triclosan
and erm(X), a 23S rRNA methyltransferase 
implicated in resistance to several antibiotics.

43

SOURCES OF TOXINS

Environ Sci Technol. 2016 Sep 20;50(18):9807-15. 

Chlorinated pesticides

44

Chlorinated pesticides

• Contain chlorine, carbon, and hydrogen

• Noted in research as “POPs” or persistent organic pollutants

• Long used as insecticides; Slow degradation

• Most banned for use, but persist in environment

• Fat-soluble, accumulate in animal fats, human adipose

• Linked to reproductive, developmental, behavioral, neurologic, endocrine, and 
immune effects 

• Accumulate in adipose tissue 

• Carcinogenic 

• Those with conjugated ring structures act as endocrine disruptors 

• May bind with the aryl hydrocarbon receptor to elicit toxic responses 

• Linked to diabetes, obesity, metabolic syndrome, and endometriosis

SOURCES OF TOXINS

J Environ Public Health. 2012;2012:356798. doi: 10.1155/2012/356798. Epub 2012 Jan 19. Endocr Relat Cancer. 2015 

Apr;22(2):R69-86. J Epidemiol Community Health. 2015 Mar;69(3):294-300.

DDE, DDT, Dieldrin, Heptachlor Eopoxide, Hexachlorobenzene, Mirex, Oxychlordane, 

Trans-Nonachlor, Endosulfan Sulfate

Persistent Organic Pollutants 
(POPs)

• Diverse group of chemicals

• Dioxins and furans (herbicide contaminants, 
incineration products, environmental product of 
antimicrobial “triclosan”)

• Polychlorinated biphenyls and polybrominated
diphenyl ethers (old and newer flame retardants)

• Polyfluorinated stain replellents

• Anti-wrinkle and nonstick compounds (e.g., Teflon)

• Organochlorine chemicals (e.g., hexachlorbenzene, 
DDT, DDT metabolite, DDE)

46

SOURCES OF TOXINS

J Environ Public Health. 2012;2012:356798. doi: 10.1155/2012/356798. Epub 2012 Jan 19.

POPs in the US Population

• More than one tenth of the US population may 
have ≥10 POPs each at concentrations in the 
top decile. 

• Such pattern is nine times more frequent in 
Non-Hispanic blacks and four times less 
frequent in Mexican Americans than in non-
Hispanic whites. 

47

PLoS One. 2016 Aug 10;11(8):e0160432. 

SOURCES OF TOXINS

Persistent Organic Pollutants and 
Common Gastrointestinal 
Symptoms

Abdominal discomfort had an inverse relationship 
with several polychlorinated biphenyls

48

SOURCES OF TOXINS

Korean J Fam Med. 2016 Sep;37(5):267-72. 
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Human Elimination of Organochlorine 
Pesticides: Blood, Urine, and Sweat Study

49

• DDT and/or its metabolite(s) were found in nearly every 

participant regardless of age suggesting that exposure is very 

common.

• Nearly all organochlorine pesticide (OCP) parent compounds 

and several metabolites were detected in perspiration 

suggesting that sweating may be efficacious in diminishing the 

body burden of many of these toxicants.

• There were some parent OCPs, such as endosulfan I and 

hexachlorobenzene, and some metabolites, such as endrin

ketone and heptachlor, that were not readily excreted into 

perspiration.

• Lipophilicity appeared to be a major factor influencing the 

efficacy of transdermal OCP elimination but not the exclusive 

determinant.

SOURCES OF TOXINS

Biomed Res Int. 2016;2016:1624643. 

Persistent Organic Pollutants 
are associated with increased 
markers of inflammation.

J Prev Med Public Health. 2012 Mar;45(2):62-9. 50

Organochlorine (OC) pesticides showed positive 

associations with CRP concentrations.

SOURCES OF TOXINS

Organochlorines and Hormone 
Disruption

51
1. Kristin M. Bircsak, et al. J Biochem Mol Toxicol. 2013 February;27(2):157-164.

2. Muñoz-de-Toro et al. Breast Cancer Research 2006, 8:R47 (doi:10.1186/bcr1534)

• Resemble hormone structure (1)

• Organochlorine residues found in breast adipose tissue 
adjacent to a malignant lesion (2)

• Higher levels of organochlorine residues in breast 
associated with increased breast carcinoma proliferation 
(2)

SOURCES OF TOXINS

Autoimmune Disease and Toxic 
POP Exposures

“Compared to never use, personal use of insecticides 
was associated with increased RA/SLE risk, with 
significant trends for greater frequency and duration.” 
Parks CG, et al. Insecticide use and risk of rheumatoid arthritis and systemic lupus erythematosus in the women's health 

initiative observational study. Arthritis Care Res (Hoboken). 2010 Aug 25. [Epub ahead of print]

52

“Our results suggest that specific agricultural pesticides, solvents, and 

chemical fertilizers may increase the risk of RA in women, while 

exposures involving animal contact may be protective.”

Parks CG, Hoppin JA, De Roos AJ, Costenbader KH, Alavanja MC, Sandler DP. 2016. Rheumatoid arthritis in Agricultural 

Health Study spouses: associations with pesticides and other farm exposures. Environ Health Perspect 124:1728-1734;

http://dx.doi.org/10.1289/EHP129.

SOURCES OF TOXINS

• Women with RA were somewhat more likely to 
have reported lifetime use of any specific 
pesticide versus no pesticides

• Of the 15 pesticides examined, 
maneb/mancozeb and glyphosate were 
associated with incident RA compared with no 
pesticide use.  

53

SOURCES OF TOXINS

Rheumatoid Arthritis and 
Pesticide Exposures

Environ Health Perspect. 2016 Nov;124(11):1728-1734. 

“…serum GGT within its reference range was 

linearly associated with important environmental 

pollutants, including lead, cadmium, dioxin and 

organochlorine pesticides.”

Free Radic Res. 2009 Jun;43(6):533-7. 

54

SOURCES OF TOXINS

Is serum gamma-glutamyltransferase a marker 

of exposure to various environmental 

pollutants?
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POPs in obese people

• Total POP body burden was 2 to 3 times higher in 
obese than in lean individuals. 

• Drastic weight loss led to increased serum POPs 
and, within 6-12 months, to a significant 15% 
decrease in total polychlorinated biphenyl body 
burden. 

SOURCES OF TOXINS

Environ Health Perspect. 2011 Mar;119(3):377-83. 

Phthalates and parabens

56

Phthalates & parabens

• Added to plastic to make it more flexible (“plasticizers”)

• With longer plastic life, greater release of phthalates

• Found in plastics, cosmetics, perfumes, 

medications/supplements, medical bags, often denoted 

as “fragrance” on label

• Parabens are used widely in PCPs; may disrupt hormone 

function.

SOURCES OF TOXINS

Environ Res. 2016 Nov;151:251-264. J Expo Sci Environ Epidemiol. 2016 May 11.

MEtP, MEHP, MEHHP, MEOHP, Butylparaben, Ethylparaben, Methylparaben, 

Propylparaben

Cosmetics use

A review of the ingredients in the best-selling and 
top-rated products of the top beauty brands in the 
world, as well as a review of highlighted chemicals 
by nonprofit environmental organizations, reveals 
11 chemicals and chemical families of concern: 

butylated hydroxyanisole/butylated hydroxytoluene,                                                               
coal tar dyes, diethanolamine, formaldehyde-
releasing preservatives, parabens, phthalates, 1,4-
dioxane, polycyclic aromatic hydrocarbons, 
siloxanes, talc/asbestos, and triclosan.

58

SOURCES OF TOXINS

Fertil Steril. 2016 Sep 15;106(4):978-90. 

Sunscreen and Mouthwash
• Associations between exposure biomarkers and 

sunscreen use were stronger in women 
compared with men, and associations with 
mouthwash use were generally stronger in men 
compared with women. 

• These results suggest that sunscreen and 
mouthwash may be important exposure sources 
for EDCs.

59

SOURCES OF TOXINS

J Expo Sci Environ Epidemiol. 2016 May 11. 

Exposure to phthalates in house 
dust and associated allergies in 
children
• Exposure to di-2-ethylhexyl phthalate (DEHP) in floor 

dust was associated with parental-reported rhino-
conjunctivitis (in boys).

• Furthermore, urinary mono-isobutyl phthalate was 
inversely associated with parental-reported wheeze in 
boys. These correlations were stronger with floor than 
with multi-surface dust. 

• Our results suggest that, among Japanese children, 
house dust from low surfaces, such as living room floors, 
might play a meaningful role in the indoor environmental 
exposure pathway for BBzP and DEHP.

60

SOURCES OF TOXINS

Environ Int. 2016 Nov;96:16-23. 
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Phthalate metabolite levels 
and menopausal hot flashes 
A higher total sum of phthalate metabolites 
commonly found in personal care products was 
associated with an increased risk of ever 
experiencing hot flashes (odds ratio (OR)=1.45; 
95% confidence interval (CI)=1.07-1.96), hot flashes 
in the past 30 days (OR=1.43; 95%CI=1.04-1.96), 
and more frequent hot flashes (OR=1.47; 
95%CI=1.06-2.05). 

61

SOURCES OF TOXINS

Reprod Toxicol. 2016 Apr;60:76-81. 

Volatile Solvents

62

Volatile solvents 

• Sources include anything with an odor: gasoline, 

cigarette smoke, indoor air fresheners, glues, paints, 

detergents, fabric softeners, auto exhaust, varnish, 

cleaners, adhesives, nail polish removers

• Commonly used in the home

• Carcinogenic, respiratory irritation, neurologic symptoms, 

nausea; liver, kidney, and CNS damage

SOURCES OF TOXINS

Postgrad Med J. 1989 Apr; 65(762): 224–232. https://osha.gov/SLTC/solvents/standards.html

Benzene, Ethylbenzene, Xylene, Styrene, Toluene, N-Hexane, 2-methyl-pentane, 3-

methyl-pentane

Internal Toxins

64

Types of Internal 
Toxic Exposure

• Emotional baggage

• Negative thoughts

• Inflammation

• Oxidative stress

• STRESS!

• Limiting beliefs

65

SOURCES OF TOXINS

Chronic Disease

66
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Every disease would seem to have a 

direct or indirect toxic connection. 67

CHRONIC DISEASE

Diseases with a 

toxic connection
• Cardiovascular disease (1, 2)

• Diabetes (1)

• Cardiometabolic disorders (1)

• Autoimmune disease (3)

• Cancer (4)

• Neurological diseases (5)

• Reproductive diseases –
infertility (6)

• ADD/ADHD/Autism (7,8,9)

• Depression and anxiety (10)

68

CHRONIC DISEASE

1. Environ Health. 2015 May 31;14:46. 2. Environ Int. 2016 Dec 7. 3. Environ Health Perspect. 2016 

Nov;124(11):1728-1734. 4. Oncotarget. 2016 Aug 19. 5. Environ Int. 2016 Nov;96:75-81.  6. Fertil

Steril. 2016 Sep 15;106(4):827-56. 7. Environ Health Perspect. 2015 Mar;123(3):271-6. 8. Environ 

Health Perspect. 2010 Dec;118(12):1654-67. 9. Neurochem Int. 2016 Oct 27. 10. Psychiatr Clin

North Am. 2013 Jun;36(2):201-8. 

69

• Living a life full of 

pills, 

pharmaceuticals, 

and prescriptions

• Lacking quality of 

life

• Poor mobility and 

flexibility

The end 

result?

CHRONIC DISEASE

Patient populations at risk

• Couples wanting to conceive (1)

• Individuals with multiple exposures (jobs and hobbies) (2, 3)

• Individuals with a compromised immune system (4)

• Individuals with a compromised nutrient status (5) 

• Those who are losing weight (6) or who have undergone bariatric 

surgery (7)

• Older individuals due to lifelong toxin accumulation and vulnerabilities 

(8, 9)

CHRONIC DISEASE

1. Reprod Sci. 2016 Dec;23(12):1626-1629. 2. Ann Med. 2016 Nov 18:1-11. 3. Sci Total Environ. 1994 Jan 25;141(1-

3):11-5. 4. Environ Health Perspect. 2016 Nov;124(11):1728-1734. 5. Sci Total Environ. 2014 Sep 1;491-492:11-6. 6. Int

J Obes (Lond). 2011 May;35(5):744-7. 7. Obesity Surgery 2006;16:1145-1154 8. J Gerontol A Biol Sci Med Sci. 2016 

Jul;71(7):916-22. 9. Ecotoxicol Environ Saf. 2011 Sep;74(6):1747-55. 

Some 
variables to 
account for 
the effects 
of toxins

1. Toxin dose and 
degree of exposure

2. Elimination 

3. Deficiency or 
insufficiency of 
nutrients

4. Differences in 
genes for detox

5. Bacterial 
overgrowth in gut

71

CHRONIC DISEASE

Clinical Relevance of Toxins 
for Health

• Age at exposure

• Latency from exposure

• Importance of mixtures

• Non-traditional dose-response dynamics

• Transgenerational, epigenetic effects

CHRONIC DISEASE

Diamanti-Kandarakis E, Bourguignon JP, Giudice LC, Hauser R, Prins GS, Soto AM, Zoeller RT, Gore AC. Endocrine-disrupting 

chemicals: an Endocrine Society scientific statement. Endocr Rev. 2009 Jun;30(4):293-342. doi: 10.1210/er.2009-0002.
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Mechanisms of Toxins

• Oxidative stress and mitochondrial ‘poisoning’

• Endocrine disruption

• Genotoxicity

• Enzyme inhibition

• Dysbiosis

CHRONIC DISEASE

Sears ME, Genuis SJ. Environmental determinants of chronic disease and medical approaches: recognition, avoidance, supportive 

therapy, and detoxification. J Environ Public Health. 2012;2012:356798. doi: 10.1155/2012/356798. Epub 2012 Jan 19.

Toxic Effects

• Typically starts with an immune 
dysfunction

– Refractory asthma

• Extends into neurological (cholinesterase 
inhibitors), endocrine, and gastrointestinal 
systems 

• Pleiotropic effects of a single toxin and the 
toxin’s metabolites

74

CHRONIC DISEASE

J Environ Public Health. 2012;2012:356798. doi: 10.1155/2012/356798. Epub 2012 Jan 19.

Endocrine Disruption

• Environmental xenobiotics as “endocrine disruptors” that 

modify intercellular communication and function

• 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

• Changes in DNA methylation (epigenetic modification) 

which can ultimately change ER activity

• May play role in cancer, obesity (“obesogens”)

Gore, Hormones 2010; 9(1):16-27 75

CHRONIC DISEASE

Endocrine Disruptors

“disrupt”metabolic pathways

Chen et al. Biochim Biophys Acta. 2009 July ; 1793(7): 1128–1143. 

doi:10.1016/j.bbamcr.2009.03.009.

“OBESOGENS”

76

• Multiple points in metabolic 

pathways are regulated by 

estrogen

o TCA cycle

o Glycolysis

• Estrogen-mimicking 

disruptors are changing 

metabolism 

CHRONIC DISEASE

Assessment

77

Just look at 

symptoms

– Generalized joint and 
muscle aches and pains

– Difficulty concentrating

– Food, environmental or 
chemical sensitivities

– Irritability, headache 

– Lethargy, fatigue, 
weakness 

– Abdominal pain

78

ASSESSMENT
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How do you recognize toxicity in 
patients? 

• Patients who are not responsive to therapies that are known to be 
effective

➢ The patient who has been to “every” doctor and tried everything.

• Allergies, infections, autoimmunity

➢ The patient who begins to develop autoimmune symptoms in their 40s.

➢ The patient who complains of not being able to eat certain foods 
anymore.

➢ The patient who notices environmental allergies later in life.

• Occupational, hobby-related or residential exposures prior to illness

➢ “Florida is making me sick. I always feel better when I leave.”

➢ The patient who makes stained glass windows begins to develop 
metabolic syndrome and obesity.

79

ASSESSMENT

Reproduced with permission from the Institute for Functional Medicine

ATMs involved in 

toxicity:
A Functional Medicine View

Source: Institute for Functional Medicine, used with permission

Antecedents

• SNPs

• Transgenerational epigenetics

• Maternal body burden

• Gestational exposures

• Childhood exposures

Triggers

• Environmental exposures

• Medical/dental

• Weight loss (extreme)

• Dietary influences

Mediators

• Dehydration

• Constipation

• Excessive alcohol intake

• Smoking

• Sick building syndrome

ASSESSMENT

PLMs involved in toxicity:

A Functional Medicine View

Source: Institute for Functional Medicine, used with permission

Sleep & Relaxation

• Lack of quality sleep

• Poor air quality

• “Dirty” bedroom

• Poor sleep hygiene

• No down time

Exercise & Movement

• Lack of

• Too much

• Oxidative stress

• Dehydration

• Energy drinks/caffeine

Nutrition

• Processed foods

• Nutrition-poor foods

• Artificial sweeteners

• Synthetic agents

• High mercury fish

Stress

• High cortisol

• Chronic stress

• Financial stress

• Caregiving stress

• Health stress

Relationships

• Loneliness

• Abusive 

relationships

• Mental illness

• Caregiving

ASSESSMENT

Reproduced with permission from the Institute for Functional Medicine

Measurements of Toxicity via 
Laboratory Tests

• Direct assessments of exogenous or endogenous toxic 
agents in a biological medium (blood, urine, hair, nails, 
stool, sweat, adipose tissue)

• Indirect assessments of metabolites from endogenous or 
exogenous agents 

➢ Oxidative stress
➢ Inflammatory cytokine upregulation
➢ Low nutrient levels

85

ASSESSMENT



5/24/2018

15

Other 
Labs to 
Consider

▪ Adrenal Stress Profile

▪ Anti-Candida Antibody

▪ Complete Sex Hormones

▪ Thyroid Hormones

▪ IgE Mold

▪ SNPs – Detoxigenomic

▪ Nutrient status

▪ Oxidative stress

▪ Blood glucose and insulin

▪ Blood lipids

▪ Blood pressure

▪ Homocysteine

▪ Oxidative stress/TBARS/8-OH-dG

▪ SNPs for detox enzymes: COMT and MTHFR

▪ Gut flora panel

▪ Pesticide levels

▪ RBC Micronutrients (e.g., selenium, copper, zinc)

▪ LFTs, particularly GGT
86

ASSESSMENT

Subjective Assessments:
Questionnaires, Intakes, Timelines, Journals, Matrix

• Intake Form

• Environmental Exposure History Form

• QEESI (1)

• Toxic Exposure Timeline

• Functional Medicine Matrix (2)

• Medical Detoxification Questionnaire

• Food & Lifestyle Journal

87

1. http://drclaudiamiller.com/qeesitest/ 2. https://www.functionalmedicine.org/

ASSESSMENT

Items to cover on a toxin exposure 
questionnaire

• Outside exposures: automobile exhaust, farm/industrial, 
power plant or lines, radio tower, landfill/dump, hydrotower

• Inside exposures: House, office
o Heating source, carpets, dampness, water damage, mold, pipes, 

cracking paint, air quality, smoking, water quality

• Hobby and work activities: varnish, glue, welding, 
soldering, metals, paints, photo developing, airplane travel, 
cleaning chemicals

• Personal: Diet, stress, illness, immunizations, dental work, 
prescription drugs, side effects

88

ASSESSMENT

Metabolic Detoxification Questionnaire

A subjective review of organ systems to be used in 
conjunction with your physical exam and health history to 
help you determine severity of patient symptoms and 
duration of detoxification.

Tracking tool that allows practitioner and patient to 
establish a baseline and evaluate symptom improvement.

89

ASSESSMENT

Clinical Protocol:
MDQ Assessment

Individualize your treatment not only based upon the 
diagnosis but the severity of symptoms and the 
fragility of the patient. 

Start low, go slow.

MDQ ≥ 100 – Severe symptomatology (suspect fragility)                           

MDQ ≥ 70 – Significant symptomatology

MDQ ≥ 50 – Indicates need for detoxification

MDQ ≥ 30 – Indicates need for continued intervention
90

ASSESSMENT

91

Assess diet and lifestyle 

Use a diet and lifestyle journal to evaluate over multiple 

days:

✓Food & drink intake, times

✓Stress-reducing practices

✓Sleep quantity and quality

✓Exercise/movement

✓Relationships

✓Mental/emotional/spiritual health

ASSESSMENT
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Review of Environment

• Water analysis

• Home mold 

• Air quality

92

ASSESSMENT

Water Analysis

93

ASSESSMENT

Source: National Testing Laboratories

94

ASSESSMENT

Source: National Testing Laboratories

Assessing moisture in walls

95

ASSESSMENT

Source: NOW Environmental Services, Inc.

96

ASSESSMENT

Air Analysis for Spores

97

ASSESSMENT

Source: NOW Environmental Services, Inc.
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Good websites

• www.survivingmold.com – VCS Test

• Contrastsensitivity.net - Free

98

ASSESSMENT

Therapeutic Interventions for 

Holistic Detoxification

Deanna Minich, PhD

Fellow and Board Member, American College of Nutrition

Certified Nutrition Specialist

Certified Functional Medicine Practitioner

University of Western States, Professor

Institute for Functional Medicine, Faculty

www.drdeannaminich.com

deanna@deannaminich.com 99

Safe clinical approaches using 

food + lifestyle

100

IS “DETOX” A TOXIC WORD?

DETOX

Detox practices 

have withstood 

the test of time.

102

DETOX

Detox as the interface between 

medicine and spirituality.

103

DETOX

http://www.survivingmold.com/
http://contrastsensitivity.net/
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104

DETOX

105

DETOX

Detox as balancing the elements 

within and outside us.
106

DETOX

Exposure, Detoxification, and Elimination 

DETOX

Biochemical Routes of Elimination

DETOX

3 REASONS WHY 

MOST DETOXES FALL 

SHORT

109

DETOX
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WHY DO MOST 

DETOXES FALL 

SHORT?

Reason #1. 

They deal with part of 

your body, not your 

whole body.

110

DETOX

WHY DO MOST 

DETOXES FALL 

SHORT?

Reason #2. 

They tell you what to 

take out, but they 

don’t focus on what to 

put in.

111

DETOX

WHY DO MOST 

DETOXES FALL 

SHORT?

Reason #3. 

They deal only with your 

physical body, not with 

your whole self.

112

DETOX

Developing Whole Detox:

A comprehensive detox
• Nutrition

– Nutrient dense foods

– Removal of food triggers

• Dietary supplements
– Supportive nutrients

– Targeted to pathways

• Lifestyle factors
– Sweat

– Sleep

– Stress

– Relationships

113

DETOX

Clinical Steps

1. Identify and remove the source 

of contamination

2. Protect against toxicant damage

3. Support proper elimination 

routes (gut, kidneys, skin, lungs)

4. Enhance liver detox pathways

5. Re-evaluate symptoms and labs

IDENTIFY

PROTECT

ELIMINATE

SUPPORT

RE-EVALUATE

Sears ME, Genuis SJ. Environmental determinants of chronic disease and medical approaches: recognition, avoidance, supportive therapy, and detoxification. J Environ Public 
Health. 2012;2012:356798. doi: 10.1155/2012/356798. Epub 2012 Jan 19.

DETOX

Clinical Steps

1. Identify and remove the source of 

contamination
- Do a thorough intake and use proper assessments

- Order necessary labs to get direction

- Have patient read all food and PCP labels

x

DETOX
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Removing Bisphenols

• Avoid all plastic containers

• Reduce use of cans

• Select glass or stainless steel containers, 

especially for hot food or liquids

• Avoid handling store receipts

• Use BP-free baby bottles, preferably glass ones

BPA, BPS, BPAF

DETOX

Removing Chlorinated Pesticides

• Minimize potentially-contaminated foods

✓ Non-organic butter (high in DDE, HCB)

✓ Farmed Atlantic salmon and some lake-caught fish (DDE, dieldrin, HCB, mirex)

✓ Non-organic greens, e.g., spinach, collards (DDE)

✓ Non-organic cheeses, e.g., cream cheese, cheddar, American (DDE, dieldrin, HCB)

✓ Non-organic fatty meats, e.g., lamb, ground beef (DDE, HCB)

• Enhance clearance via nutritional detoxification 

strategies

• Include chlorophyll and chlorophyll-containing foods

DDE, DDT, Dieldrin, Heptachlor Eopoxide, Hexachlorobenzene, Mirex, Oxychlordane, 

Trans-Nonachlor, Endosulfan Sulfate

DETOX

Removing Volatile Solvents

• Ventilation

• Avoid use of indoor air fresheners of all types

• Avoid breathing in fumes from household cleaning 

products

• Refrain from drinking out of Styrofoam containers

• Ensure a healthy gut to prevent resorption

Benzene, Ethylbenzene, Xylene, Styrene, Toluene, N-Hexane, 2-methyl-pentane, 3-

methyl-pentane

DETOX

• Indoor PM(10), compared with outdoor PM(10), 

was six times higher and, on an equal weight 

basis, induced more inflammatory and allergenic 

reactions, and accelerated blood coagulation. 

• Outdoor PM(10) had significantly lower effects, 

but induced detoxifying enzymes.

Airborne indoor particles more 

toxic than outdoor?

Am J Respir Cell Mol Biol. 2012 Nov;47(5):575-82.

DETOX

Clinical Steps

1. Identify and remove the source of contamination

2. Protect against toxicant damage
– Oxidative stress

– Inflammation

– Mitochondrial poisoning

– Provide support through diet and supplemental means: vitamin C, 

vitamin E, alpha lipoic acid, B-complex, magnesium, milk thistle, 

curcumin, herbal anti-inflammatories

DETOX

Clinical Steps

1. Identify and remove the source of contamination

2. Protect against toxicant damage

3. Support proper elimination routes (gut/bile, 

kidneys, skin, lungs)

– Engage in exercise for sufficient sweating, breathing, and urinating

– Utilize sauna therapy as indicated

– Ensure good intestinal function and bacterial balance with fibers, 

phytochelators, chlorophyll, and probiotics

DETOX
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Clinical Steps

1. Identify and remove the source of contamination

2. Protect against toxicant damage

3. Support proper elimination routes (gut, kidneys, skin, 

lungs)

4. Enhance liver detox pathways

– Eat a nutrient-dense diet rich in phytonutrients and protein

– Provide specific compounds used for conjugation reactions 

such as taurine, glycine, glutamine, N-acetyl cysteine, lipoic 

acid, milk thistle

DETOX

Clinical Steps: Going Further

1. Retest every two months

2. Assess symptomatic control

3. Incorporate other labs as needed, such as amino 

acid analysis, nutrient status, SNPs, gut panel

DETOX

What are your three takeaways?

Nutrition

• Nutrient dense foods

• Removal of food triggers

125

All phases of detoxification require 

adequate nutrients. 

NUTRITION

126

Detoxification requires nutrients

127

NUTRITION
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The CYP450 Families
CYP Detox Functions

1A&B Polycyclic Hydrocarbons, Nitrosamines

2A-H Drugs, Alcohol, Steroids

3A4 Drugs, Antibiotics, Flavonoids

4 Fatty Acid Oxidation

5 Thromboxane Synthesis

7A 7alpha-hydroxylase, Bile Acids

8A&B Prostacyclin Synthase, Bile Acids

11A&B Cholesterol Side-Chain Cleavage, Aldosterone Synthesis

51 Cholesterol Biosynthesis, 14-Demethylase

40 Vitamin D3 – 1-alpha-hydroxylase

27 Bile Acid Synthesis

26 Retinoic Acid Hydroxylase

24 Vitamin D Degradation

21 Progesterone 21-Hydroxylase

19 Estrogen Biosynthesis, Aromatase

17 Steroid 17-alpha Hydroxylase

Mol Aspects Med. 1999 Feb-Apr;20(1-2):12-24, 25-137.

NUTRITION

Extreme fasting practices and 

juice-only detoxes can lead to poor 

results.

NUTRITION

129

Klein and Kiat. J Hum Nutr Diet. 2015 Dec;28(6):675-86. 

Case Study: Penny
Isn’t detox a “healing crisis”?

• 68-year old Caucasian female complaining of severe headaches, 

significant edema in lower legs, and fatigue

• Dx: T2DM (12 yrs), obese (BMI: 32), fibromyalgia, generalized join 

pain

• Tried online detox to lose weight

• Detox involved stringent fasting together with juices at periodic 

intervals

• Within 2 days, she felt worse than she did at the beginning, but 

thought that was normal for a detox

• Even though she tried to push through, she couldn’t sustain the 

detox and stopped after day 4

NUTRITION

130

Extremism and detox

“The main health risks of detox diets relate to 

severe energy restriction and nutritional 

inadequacy. Extreme fasting can lead to 

protein and vitamin deficiencies, electrolyte 

imbalance, lactic acidosis and even death.
Klein and Kiat. J Hum Nutr Diet. 2015 Dec;28(6):675-86. 

NUTRITION
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Can fasting make you more toxic?

“Loss of body fat through caloric restriction mobilizes 

stored lipophilic xenobiotics and results in 

distribution to other tissues.”

Genuis SJ. Elimination of persistent toxicants from the human body. Hum Exp Toxicol. 2011 Jan;30(1):3-18. doi: 

10.1177/0960327110368417. Epub 2010 Apr 16. Review. PMID: 20400489. 

NUTRITION
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The dangers of yo-yo dieting 

without proper nutrition
- Mouse study

- Two rounds each of weight gain, weight loss

- Distribution of [14C]hexachlorobenzene assessed after gavage

- Results showed: 

• “Continued weight loss resulted in a threefold increase of 14C amount and 

concentration in the brain. 

• After weight regain, 14C in the brain decreased but then increased again after a second 

weight loss. 

• Weight loss resulted in an increase in the concentration of 14C in adipose tissue 

without changing the total amount in that tissue. 

• Weight loss and regain resulted in an increase of 14C in the liver, which reflected an 

increase of fat in the liver.”

Jandacek et al. Effects of yo-yo diet, caloric restriction, and olestra on tissue distribution of hexachlorobenzene. Am J Physiol

Gastrointest Liver Physiol 2005; 288:G292-299. 

NUTRITION
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https://www.ncbi.nlm.nih.gov/pubmed/?term=hasler+and+1999+and+cytochrome+P450
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Higher POPs with greater weight loss

Serum concentrations of most POPs were higher in those with 

long-term weight loss, whereas they were lower in those with long-

term weight gain. 

Int J Obes (Lond).2011 May;35(5):744-7. 134

NUTRITION

Gastric Bypass-Increased Plasma 

Concentrations of EDCs 

• Plasma organochlorine concentration 

increased with weight loss and was related to 

magnitude of weight loss

• After surgery, 388.2% increase after 1 year

Hue et al.  Obesity Surgery 2006;16:1145-1154
135

NUTRITION

When you are nourished, you are 

protected.

• Sub-optimal or unhealthy nutrition 

modulates the toxicity of environmental 

contaminants

• Healthful nutrition decreases the toxicity of 

pro-inflammatory pollutants

• Healthful nutrition can decrease body 

burden of environmental contaminants

NUTRITION
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Protected through plants

NUTRITION

138

Plants are the ultimate eating unifier

Omnivore

Vegan

Vegetarian

Flexitarian

Fruitarian

PLANTS

©Deanna Minich

NUTRITION

139
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And, colorful foods are the best medicine!

Food is medicine.

Color is medicine.

140

NUTRITION

No, this is not what I mean…

141

NUTRITION

You can’t argue with the science.

Consumption of plant foods is 

associated with reduced risk of:

• CVD

• Cancer

• Diabetes

• Alzheimer’s disease

• Cataracts

• Age-related functional decline

Liu et al. Journal of Food Science  Vol. 78, S1, 2013

NUTRITION

142

And you’ll save 

money…
A recent study found that older 

adults who spent their money on 

fruits and vegetables had 

significantly fewer hospital days 

(30%) and total medical costs 

(19%), whereas those who spent 

their money on animal-derived 

foods had a higher number of 

hospital days (28%) and costs 

(83%) as well as total medical 

costs (38%). 

Lo et al. Br J Nutr. 2016 Mar 14;115(5):823-33. 

NUTRITION
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“But I know I 

should be 

eating more 

fruits and 

vegetables!”

NUTRITION

145
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Then why aren’t you? 

Cover your phytonutrient gap

• 69% fall short in green

• 78% fall short in red

• 86% fall short in white

• 88% fall short in purple/blue

• 79% fall short in yellow/orange

America’s Phytonutrient Report, Nutrilite Health Institute, 2009; 

NUTRITION
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Apple peels are higher in 

phytonutrients than the flesh of 

the apple. 

J Agric Food Chem. 2003 Jan 29; 51(3): 609-14; Eating on the Wild Side by Jo Robinson, 2014.

NUTRITION

An unpeeled apple can give up to 50 

percent more phytonutrients than a 

peeled apple. Just wash it really well and 

buy organic apples since they are one of 

the most pesticide-laden fruits. Store 

them in the refrigerator and not on the 

counter top.

Extracts from peeled apples inhibited the 

growth of human cancer cells by 14%. 

Extracts from UNPEELED apples 

inhibited the growth by 45%.

148

Protection against gamma-radiation with lingonberry

149

• Mouse study

• 14 days oral administration of anthocyanins from 

lingonberry before gamma-radiation dose

• Pretreatment resulted in enhanced thymus and 

spleen indices and spleen cell survival compared to 

the irradiation control group.

Fan ZL, Wang ZY, Zuo LL, Tian SQ. Protective effect of anthocyanins from lingonberry on radiation-induced damages. Int J Environ Res 

Public Health. 2012 Dec 18;9(12):4732-43. doi: 10.3390/ijerph9124732.

NUTRITION
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Curcumin as a heavy metal binder

• Rat study, brain section 
analyzed for metals

• 30 mg/kg curcumin  

• “These results imply that 
curcumin could be used 
therapeutically to chelate 
these toxic metals, thus 
potentially reducing their 
neurotoxicity and tissue 
damage.”

Daniel S, Limson JL, Dairam A, Watkins GM, Daya S. Through metal binding, curcumin protects against lead- and 

cadmium-induced lipid peroxidation in rat brain homogenates and against lead-induced tissue damage in rat brain. J 

Inorg Biochem. 2004 Feb;98(2):266-75.

NUTRITION
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Spices reduce HCA formation in 

cooked beef
• Heterocyclic amines (HCAs) are mutagenic compounds 

formed when foods are cooked at high temperatures. 

• Galangal (Alpinia galangal), rosemary (Rosmarinus
officinalis), fingerroot (Boesenbergia pandurata), turmeric 
(Curcuma longa), cumin (Cuminum cyminum), and coriander 
seeds (Coriandrum sativum)

• All spices were mixed into patties at 0.2% before cooking, and 
HCAs levels were measured in the final product

• Turmeric, fingerroot, rosemary effective

• Efficacy correlated with the phenolic content and                       
scavenging activity

Puangsombat K, Jirapakkul W, Smith JS. Inhibitory activity of Asian spices on heterocyclic 

amines formation in cooked beef patties. J Food Sci. 2011 Oct;76(8):T174-80. doi: 

10.1111/j.1750-3841.2011.02338.x. Epub 2011 Sep 13.

NUTRITION
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Toxins in spices and herbs
“A total of 300 samples representing six 

condiments (black pepper, basil, oregano, 

nutmeg, paprika, and thyme) were 

analysed for 11 mycotoxins, 134 

pesticides, and 4 heavy metals. 

Mycotoxins were detected in 4%, 10%, 

and 30% of all nutmeg, basil, and thyme 

samples, respectively. 

The residues of 24 pesticides were 

detected in 59% of the analysed

condiments. The maximum residue levels 

of pesticides were exceeded in 10% of 

oregano and 46% of thyme samples.” 

Reinholds I, Pugajeva I, Bavrins K, Kuckovska G, Bartkevics V.

Mycotoxins, pesticides and toxic metals in commercial spices and herbs. Food Addit Contam Part B Surveill. 2016 Jul 9. [Epub ahead of print]

NUTRITION
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Food Lutein Zeaxanthin
Vegetables 

Basil 70.5 in 
Parsley 64.0–106.5 in 
Spinach 59.3–79.0 in 
Kale 48.0–114.7 -
Leek 36.8 in 
Pea 19.1 in 
Lettuce 10.0–47.8 -
Green pepper 8.8 -
Broccoli 7.1–33.0 in 
Carrot 2.5–5.1 in 
Red pepper 2.5–85.1 5.9–13.5 
Eggs 

Egg yolk 3.84–13.2 -
Nuts 

Pistachio 7.7–49.0 -
Baked foods 

Corn tortilla 72.5 105.3 
Corn chips 61.1 92.5 
Grains 

Corn 21.9 10.3 
Einkorn wheat 7.4 0.9 
Khorasan wheat 5.5 0.7 
Durum wheat 5.4 0.5 

Selected commonly 

consumed foods as 

high sources of 

lutein and 

zeaxanthin
(μg/g fresh weight except for 

corn tortilla and chips μg/g dry 

matter) 

Nutrients 2013, 5, 1169-1185; 

doi:10.3390/nu5041169 
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Lutein for skin health

• Women ingested an oral 

antioxidant complex containing 6 

mg of lutein and 0.18 mg of 

zeaxanthin daily for an 8-week 

period. 

• Lipid peroxidation in skin 

decreased within 2-weeks and 

continued to decrease. 

• “Moisture in the skin was 

increased as early as  2 weeks 

and continued to increase 

throughout  the study.”

Roberts RL. Lutein and zeaxanthin in eye and skin health. Clinics in 

Dermatology (2009) 27, 195-201;  Morganti P, Bruno C, Guarneri F, 

Cardillo A, Del Ciotto P, Valenzano F. Role of topical and nutritional 
supplements to modify the oxidative stress. Int J Cosmet Sci

2002;24:331-9.

NUTRITION
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Broccoli sprout-derived beverage providing daily doses of 600 umol

glucoraphanin and 40 umol sulforaphane give to 291 participants in 

China for 12 weeks.

NUTRITION

159Cancer Prev Res (Phila). 2014 Aug;7(8):813-23.

Rapid and sustainable detoxification of 

airborne pollutants by broccoli sprout 

beverage

“Rapid and sustained, statistically significant (P ≤ 0.01) increases in the levels of 

excretion of the glutathione-derived conjugates of benzene (61%), acrolein 

(23%), but not crotonaldehyde, were found in those receiving broccoli sprout 

beverage compared with placebo. Excretion of the benzene-derived mercapturic 

acid was higher in participants who were GSTT1-positive than in the null 

genotype, irrespective of study arm assignment. Measures of sulforaphane

metabolites in urine indicated that bioavailability did not decline over the 12-week 

daily dosing period.” 

Avocado + Burger

N=11 healthy subjects, two acute eating occasions

Li Z, Wong A, Henning SM, Zhang Y, Jones A, Zerlin A, Thames G, Bowerman S, Tseng CH, Heber D. Hass avocado 

modulates postprandial vascular reactivity and postprandial inflammatory responses to a hamburger meal in healthy 

volunteers. Food Funct. 2013 Feb 26;4(3):384-91. doi: 10.1039/c2fo30226h.

Increased vasoconstriction 2 h after 

hamburger ingestion, but no 

difference when avocado was 

added;

IL-6 increased significantly at 4 

hours in postprandial serum after 

consumption of the hamburger, but 

no change was observed when 

avocado was added. 

Postprandial serum triglyceride 

concentration increased, but did not 

further increase when avocado was 

ingested with the burger compared 

to burger alone despite the added fat 

and calories from the avocado. 

Half Avocado (68 grams):

Fiber 4.6 g

Potassium 345 mg

Folate 60 mg

MUFAs 6.7 g

114 kcal

NUTRITION
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Pick purple.

162

“Purple carrots contained 

2.2 and 2.3 times more 

alpha- and beta-carotenes 

(trace in yellow; not 

detected in white) than 

orange carrots, 

respectively.”

Alasalvar C, Grigor JM, Zhang D, Quantick PC, Shahidi F. 

Comparison of volatiles, phenolics, sugars, antioxidant vitamins, 

and sensory quality of different colored carrot varieties. J Agric

Food Chem. 2001 Mar;49(3):1410-6.

NUTRITION

Berry Phytochemicals Protect DNA

“Anticarcinogenic mechanisms include modulation of 

carcinogen activation and detoxification, decreased DNA 

binding of the carcinogen, inhibition of oxidative DNA 

damage, alteration in cell signalling and malignant 

transformation and inhibition of cell invasiveness and 

metastasis.” 

Duthie SJ. Berry phytochemicals, genomic stability and cancer: evidence for chemoprotection at several stages in the 

carcinogenic process. Mol Nutr Food Res. 2007 Jun;51(6):665-74.

NUTRITION
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Plant foods 

supply more than 

antioxidants.

Functional specificity for 

specific pigments
Mirmiran et al. Eur J Clin Nutr. 2015 Apr 8

NUTRITION
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Quiz 

In which body part(s) can you 

find beta-carotene?

A. Skin

B. Adipose tissue

C. Ovary

D. Toenail

167

Quiz 

Which colorful carotenoids 

are part of the macula?

A. Alpha-carotene

B. Beta-carotene

C. Lutein

D. Zeaxanthin

168

Quiz 

Which plant compounds are 

localized in the brain and play 

a role in learning and 

memory?

A. Alkaloids from coffee

B. Anthocyanins from 

blueberries

C. Lycopene from tomatoes

D. Gingerols from ginger

169
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Colors of food are associated with 

certain effects in the body.

• Associations of colors of fruits and vegetable 

subgroups and cardiometabolic risk factors

• Higher intake of red/purple FV may be 

related to lower weight and abdominal fat 

gain

• Yellow, green and white FV may be related to 

lipid parameters. 

Mirmiran P, Bahadoran Z, Moslehi N, Bastan S, Azizi F. Colors of fruits 

and vegetables and 3-year changes of cardiometabolic risk factors in 

adults: Tehran lipid and glucose study. Eur J Clin Nutr. 2015 Apr 8. doi: 

10.1038/ejcn.2015.49. [Epub ahead of print]
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Well-being and 
happiness 

increase with in 
consumption of 

fruit and 
vegetables

Mujcic R, J Oswald A. Evolution of Well-Being and Happiness After Increases in Consumption of Fruit and Vegetables. Am J Public 

Health. 2016 Aug;106(8):1504-10. doi: 10.2105/AJPH.2016.303260.
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Eating fruit and vegetables is associated 

with greater “flourishing” in daily life

• N=405 adults

• Food diary for 13 consecutive days

• Fruit and vegetable consumption predicted 
greater eudaemonic well-being, curiosity, and 
creativity.

• On days when young adults ate more FV, they 
reported greater eudaemonic well-being, 
curiosity, and creativity compared with days 
when they ate less FV. 

Br J Health Psychol. 2015 May;20(2):413-27. doi: 10.1111/bjhp.12113. Epub 2014 Jul 30.
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Jäger AK, Saaby L. Flavonoids and the CNS. Molecules. 2011 Feb 

10;16(2):1471-85. doi: 10.3390/molecules16021471.

“In the CNS several flavones bind to the 

benzodiazepine site on the GABA(A)-

receptor resulting in sedation, anxiolytic 

or anti-convulsive effects. 

Flavanols, flavanones and anthocyanidins

have protective effects preventing 

inflammatory processes leading to nerve 

injury. Flavonoids seem capable of 

influencing health and mood.”

Flavonoids – Brain Superstars

Do flavonoids impact mood?

NUTRITION
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Food mg flavonoids/100 grams

Cacao beans 8606

Juice concentrate, elderberry 520

Elderberries, raw 518
Juice concentrate, blackberry 355

Raspberries, black, raw 324

Bilberries, raw 289

Cocoa, dry, unsweetened 261

Carob flour 236

Parsley, fresh 233

Radicchio, raw 204

Blackberries, raw 138

Blueberries, wild, raw 133

Tea, green, brewed 120

Tea, black, brewed 119

Cranberries, raw 99

Kale, raw 93

Currants, red, raw 79

Kumquats, raw 79

Juice, blackcurrant 78

Tea, white, brewed 75

Grapes, Concord, raw 73

Arugula, raw 69

Mustard greens, raw 63

Acai berries, frozen 62

Source: USDA Nutrient Database, 2013

Foods highest 

in flavonoids

174

Plant foods are essential for a healthy detox.

NUTRITION
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Top plant foods 

for detox and 

their bioactives

Hodges RE, Minich DM. Modulation of Metabolic 

Detoxification Pathways Using Foods and Food-Derived 

Components: A Scientific Review with Clinical Application. 

J Nutr Metab. 2015;2015:760689. doi: 

10.1155/2015/760689. Epub 2015 Jun 16.

NUTRITION

176

Food or beverage

- Allium vegetables

- Apiaceous vegetables

- Black raspberry

- Black tea

- Blueberry

- Chamomile tea

- Chicory root

- Citrus

- Coffee

- Cruciferous vegetables

- Dandelion tea

- Garlic

- Ghee

- Ginger

- Grapefruit

- Green tea

- Honeybush tea

- Peppermint tea

- Pomegranate

- Purple sweet potato

- Rooibos tea

- Rosemary

- Soybean/black soybean

- Turmeric

Nutrient Bioactives

- Astaxanthin

- Caffeic acid

- Catechins

- Chrysin

- Curcumin

- Daidzein

- Ellagic acid

- Ferulic acid

- Fish oil

- Genistein

- Luteolin

- Lycopene

- MCTs

- Myricetin

- N-Acetylcysteine

- Naringenin

- Resveratrol

- Retinoic acid

Small is big.
“These findings indicate that 

botanical diversity plays a role 

in determining the bioactivity 

of high-VF diets and that 

smaller amounts of many 

phytochemicals may have 

greater beneficial effects than 

larger amounts of fewer 

phytochemicals.”

J Nutr.2006 Aug;136(8):2207-12. Dietary botanical diversity affects the reduction of 

oxidative biomarkers in women due to high vegetable and fruit intake. Thompson HJ, 

Heimendinger J, Diker A, O'Neill C, Haegele A, Meineck B, Wolfe P, Sedlacek S, Zhu Z, 

Jiang W.

NUTRITION

Reduce net dietary acid load.
Balance your pH through food. 

• Increased potassium and other electrolytes in fruits and vegetables

• High dietary intake of vegetables and fruits result in a reduced dietary 

net acid load (and improved alkalinization) and indirectly improves 

detoxification processes.

• Consuming a high animal protein diet leads to higher kidney net acid 

excretion and more acidic urinary pH than those on a plant-based diet

Proudfoot et al. J Tox Clin Tox 2004Remer and Manz, J Am Diet Assoc. 1995; 95:791-797.

Adeva MM, Souto G. Diet-induced metabolic acidosis. Clin Nutr. 2011 Aug;30(4):416-21. 
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When it comes to detox, know 

which foods to avoid.

NUTRITION
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Elimination Diet + Nutrients

“A statistically significant (47%) reduction in the 

Metabolic Screening Questionnaire scores resulted 

[after 7 days of an elimination diet and a detox 

protein powder]…” in 25 healthy women.

MacIntosh A, Ball K. The effects of a short program of detoxification in 

disease-free individuals. Altern Ther Health Med. 2000 Jul;6(4):70-6.
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Glyphosate as Toxicant

181

NUTRITION

Entropy 2013, 15(4), 1416-1463; doi:10.3390/e15041416

“There are studies showing inhibition of aromatase, a CYP 

enzyme that converts testosterone to estrogen, and studies 

showing enhancement of retinoic acid, which could be 

achieved by suppressing the CYP enzyme involved in its 

catabolism. Finally, there are studies that directly show 

inhibition of detoxifying CYP enzymes in both plants and 

animals.”

“Glyphosate is likely to be pervasive in our food supply, 

and, contrary to being essentially nontoxic, it may in 

fact be the most biologically disruptive chemical in our 

environment.”

http://dx.doi.org/10.3390/e15041416
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Arsenic in rice 

and beans
Rice and beans, the 

main Brazilian staple 

food, contribute 

between 67 and 

90% of the total As 

intake from food (46-

79% from rice and 

11-23% from beans). 

Chemosphere. 2016 Nov 8. 

Organic meat isn’t free of POPs.

• 76 samples of meat (beef, chicken, lamb)

• Organic and conventional

• 33 carcinogenic POPs assessed

• “As expected, no sample was completely free of 

carcinogenic contaminants, and the differences 

between organically and conventionally produced 

meats were minimal.”

184

Environ Sci Pollut Res Int. 2015 Apr 19. 
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Know how to 

prepare foods 

to optimize their 

detox potential.

NUTRITION
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Quiz 

Which method of food 

preparation is best?

A. Go raw, only raw

B. Dry heat from the oven

C. Slight steaming

D. High-temp moist heat

Food preparation guidelines

• You can make a food toxic through cooking.

• Use proper cookware. 

• Slow, low, and moist methods of cooking 

preferred to dry heat methods

• Combination of raw and lightly steamed

• Use water instead of oil

• Fermentation

NUTRITION
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Food Chem Toxicol. 2013 Oct;60:10-37.

Curr Pharm Des. 2016 Oct 6. [Epub ahead of print]

https://www.ncbi.nlm.nih.gov/pubmed/25893622
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Watch for 

scuffed pans

188

NUTRITION
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Avoid plastic in all forms

Moreira MA, André LC, Cardeal Zde L. Analysis of plasticiser migration to meat roasted in plastic bags by SPME-GC/MS. Food 

Chem. 2015 Jul 1;178:195-200. doi: 10.1016/j.foodchem.2015.01.078. Epub 2015 Jan 21.

“Diisobutyl phthalate and dibutyl phthalate 

were found in the samples of spices and 

roasted chicken meat. The highest 

concentrations of plasticisers were found in 

the spices used to cook the chicken meat.” 
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190

Going plastic-free leads to quick 

drops in body plasticizers.

An organic, fresh (no cans or plastic) food diet 

dropped BPA levels by 66% and phthalate (DEHP) 

metabolites by 53-56% within 3 days. 

Rudel RA, Gray JM, Engel CL, Rawsthorne TW, Dodson RE, Ackerman JM, Rizzo J, Nudelman JL, Brody JG. Food packaging and bisphenol 

A and bis(2-ethyhexyl) phthalate exposure: findings from a dietary intervention. Environ Health Perspect. 2011 Jul;119(7):914-20. doi: 

10.1289/ehp.1003170. Epub 2011 Mar 30.
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Reducing pesticides of fruits

Liang Y1, Liu Y, Ding Y, Liu XJ. Meta-analysis of food processing on pesticide residues in fruits. Food Addit Contam Part A Chem Anal Control 

Expo Risk Assess. 2014;31(9):1568-73. doi: 10.1080/19440049.2014.942708. Epub 2014 Jul 29.

• Washing with tap water, boiling, and sun 

drying reduced pesticides.

• Peeling and juicing reduced pesticide 

residues only slightly.

• Oven drying led to an increase in pesticides. 
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Organic honey reverses pesticide-

induced genotoxicity.

Alleva R, Manzella N, Gaetani S, Ciarapica V, Bracci M, Caboni MF, Pasini F, 

Monaco F, Amati M, Borghi B, Tomasetti M.  (2016) Organic honey supplementation 

reverses pesticide-induced genotoxicity by modulating dna damage response. Mol
Nutr Food Res. 2016 Apr 30. doi: 10.1002/mnfr.201600005. [Epub ahead of print]

“In the present study, we evaluated the extracts 

from four organic honey varieties (acacia, 

chestnut, orange tree, woodland) for their 

polyphenol composition, antioxidant effects and 

effect on toxicity induced by pesticides. Even 

though the four honey extracts had different 

antioxidant activity, reflecting the different 

polyphenol content and profile, they showed 

comparable effect on cell genotoxicity induced 

by pesticide exposure.”

NUTRITION
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http://www.ncbi.nlm.nih.gov/pubmed/?term=Rudel RA[Author]&cauthor=true&cauthor_uid=21450549
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gray JM[Author]&cauthor=true&cauthor_uid=21450549
http://www.ncbi.nlm.nih.gov/pubmed/?term=Engel CL[Author]&cauthor=true&cauthor_uid=21450549
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rawsthorne TW[Author]&cauthor=true&cauthor_uid=21450549
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dodson RE[Author]&cauthor=true&cauthor_uid=21450549
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ackerman JM[Author]&cauthor=true&cauthor_uid=21450549
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rizzo J[Author]&cauthor=true&cauthor_uid=21450549
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nudelman JL[Author]&cauthor=true&cauthor_uid=21450549
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brody JG[Author]&cauthor=true&cauthor_uid=21450549
http://www.ncbi.nlm.nih.gov/pubmed/21450549
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Lu C, Toepel K, Irish R, Fenske RA, Barr DB, Bravo R. Organic diets significantly lower children's dietary exposure to organophosphorus 

pesticides. Environ Health Perspect. 2006 Feb;114(2):260-3.

Eat organic:
Organic diets lower dietary exposure to 

organophosphorus pesticide in children

NUTRITION
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• N= 23 elementary school-age children

• Dietary organophosphorus pesticide exposure 

• “We substituted most of children's conventional diets with organic 

food items for 5 consecutive days and collected two spot daily urine 

samples, first-morning and before-bedtime voids, throughout the 15-

day study period.” 

• “We found that the median urinary concentrations of the specific 

metabolites for malathion and chlorpyrifos decreased to the 

nondetect levels immediately after the introduction of organic diets 

and remained nondetectable until the conventional diets were 

reintroduced.” 

Why fermented foods are detox foods:

Lactobacillus and PAD

“Phenolic acid decarboxylase 

(PAD) is pivotal to the 

generation of these Nrf2 co-

factors. PAD is expressed by 

a subset of lactobacillus 

species found ubiquitously in 

nature.”

Senger DR, Li D, Jaminet SC, Cao S. (2016) Activation of the Nrf2 

Cell Defense Pathway by Ancient Foods: Disease Prevention by 

Important Molecules and Microbes Lost from the Modern Western 

Diet. PLoS One. 2016 Feb 17;11(2):e0148042. doi: 

10.1371/journal.pone.0148042. eCollection 2016.
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Quick tips on how to cook broccoli

• Frozen broccoli products do not retain 

sulforaphane (myrosinase destroyed during 

blanching)

• Adding powdered mustard seeds (hardier 

myrosinase) to boiling water can result in 

increased sulforaphane formation

• Glucosinolates decrease with cooking and lutein, 

beta-carotene, and tocopherols increase with 

cooking of broccoli. 

J Food Sci. 2013 Sep;78(9):H1459-63. doi: 10.1111/1750-3841.12221. Epub 2013 Aug 5.

Food Chem. 2013 Jun 1;138(2-3):1734-41. doi: 10.1016/j.foodchem.2012.10.119. Epub 2012 Nov 12.

Int J Food Sci Nutr. 2013 Feb;64(1):103-11. doi: 10.3109/09637486.2012.704904. Epub 2012 Jul 10.
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Treat plants like you.

Liu JD, Goodspeed D, Sheng Z, Li B, Yang Y, Kliebenstein DJ, Braam J. Keeping the rhythm: 

light/dark cycles during postharvest storage preserve the tissue integrity and nutritional content 

of leafy plants. BMC Plant Biol. 2015 Mar 27;15(1):92.

• Tissue integrity, green coloration, and 

chlorophyll content were generally 

enhanced by cycling of light and 

darkness compared to constant light 

or darkness during storage. 

• Glucosinolates in kale and cabbage 

remained at higher levels over time 

when the leaf tissue was stored 

under light/dark cycles.

NUTRITION
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Making physical contact with plants 

can benefit its survival

Lehcen Benikhlef, Floriane L’Haridon, Eliane Abou-Mansour, Mario Serrano, Matteo Binda, Alex Costa, Silke Lehmann and Jean-

Pierre Métraux. Perception of soft mechanical stress in Arabidopsis leaves activates disease resistance. BMC Plant 

Biology, 2013 [link]

“Gently rubbing the leaves of thale cress plants 

(Arabidsopsis thaliana) between thumb and forefinger 

activates an innate defense mechanism, Floriane

L'Haridon and colleagues report. 

Within minutes, biochemical changes occur, causing the 

plant to become more resistant to Botrytis cinerea, the 

fungus that causes grey mould.”

NUTRITION
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Leaves are more nutritious than seeds.

Edelman M, Colt M. Nutrient Value of Leaf vs. Seed. Front Chem. 2016 Jul 21;4:32. doi: 10.3389/fchem.2016.000 32. 

eCollection 2016. 

Leaves are higher in:
• Essential amino acids

• Vitamins like A, C, K1

• Minerals like Ca, Fe, Mg, K, Zn

NUTRITION
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http://www.biomedcentral.com/bmcplantbiol/
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Don’t drink out of cans.

• N= 60 

• 3 study site visits:

– 2 glass bottles

– 2 cans

– 1 glass bottle, 1 can

• Urinary BPA concentration, blood pressure, and HRV was measured 

2 hours after the consumption of each beverage. 

• The urinary BPA concentration increased after consuming canned 

beverages by >1600% compared with that after consuming glass 

bottled beverages. 

• SBP increased by ≈4.5 mm Hg after consuming 2 canned beverages 

compared with that after consuming 2 glass bottled beverages, and 

the difference was statistically significant. 

200Hypertension. 2015 Feb;65(2):313-9. 
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It’s not just BPA…

201

NUTRITION

BPA

BPF

BPS

BPS:                         
Another toxic bisphenol

Relatively high levels of BPS have been 

measured in thermal paper receipts, tickets, 

boarding passes, and luggage tags.

202

Environ Health Perspect. Mar 2013; 121(3): a76. 

BPS, once considered a safe substitute for BPA, 
disrupts membrane-initiated E2-induced cell 
signaling, leading to altered cell proliferation, cell 
death, and prolactin release.
Environ Health Perspect. Mar 2013; 121(3): 352–358. 

NUTRITION

Bisphenol AF

Bisphenol AF is a strong ligand for both ERα and 

ERβ receptors, although it shows a 3 times greater 

preference for ERβ over ERα. 

Bisphenol AF is a full agonist for ERα but an 

antagonist for ERβ. 

203

Environ Health Perspect. Sep 2010; 118(9): 1267–1272. 
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Summary Clinical Detox Pearls:

Reducing Food Toxins

• Limit animal-based products or eat with 

greens and prepare with spices

• Avoid high-heat cooking and cooking with 

oils

• Limit sugar and avoid artificial sweeteners

• Avoid farmed fish (due to PCB 

contamination) and choose wild fish

• Avoid gluten and any GMOs

204

Detox Eating 

According to the 

Body Rhythms

• Smoothie

• Raw lunch

• Cooked dinner

NUTRITION
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http://www.ncbi.nlm.nih.gov/pubmed/25489056
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Tea

NUTRITION
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Green 
Smoothie

NUTRITION
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Or a red 
smoothie!

NUTRITION
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Or a multi-
colored one!

NUTRITION
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Drink water throughout the day

(Half body weight in ounces)

NUTRITION
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A fresh, 

raw lunch 

with protein

NUTRITION
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Together with a nourishing soup

NUTRITION

212

Use 
spices

NUTRITION
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Prepare for 
a hearty, 
warm 
dinner

NUTRITION
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Or, aim for an

Organic Superfruits & Greens 

Powder Drink Mix when you are 

short on phytos!

215

NUTRITION

What are your three takeaways?

Supplementation

• Supportive nutrients

• Targeted to pathways

217
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SNP tests to target 

nutrients effectively

SUPPLEMENTATION

218

7 things I believe you need to 

know about SNPs before diving in 

clinically

1. Strong research and clinical data are lacking.

2. SNPs go together with functional biomarkers for a complete 

biochemical picture.

3. SNPs are a qualitative rather than a quantitative marker.

4. They cannot be judged in isolation.

5. Epigenetics is often not taken into account when discussing 

genetic variants.

6. SNPs are typically not “on” or “off”.

7. Clinical symptoms should be main driver to treat rather than 

SNPs, although SNPs may provide insight on what to address.

SUPPLEMENTATION
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What if you have patients with SNPs in 

the cytochrome P450s (CYPs)?

Fortify using basic nutritional cofactors

- Nutrient-dense foods

- Daily full-spectrum MVM

SUPPLEMENTATION
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“Thus, 5-fold reducing of vitamin content in rat diet lead to significant changes in 

activity and inducibility of cytochrome P450 of CYP1A and 3A family, which play a 

key role in the detoxification and metabolism of drugs.”

Vopr Pitan. 2014;83(3):4-11.

The study has demonstrated that profound multi-vitamin 

deficiency is associated with a decrease in the 

expression of CYP1A2 and CYP3A1 mRNAs to 62 % 

and 79 %, respectively. These data indicated that a 

short-term but profound multi-vitamin deficiency in rats 

leads to a decrease in the activities and expression of 

the some XME that play an important role in 

detoxification of xenobiotics and metabolism of drugs 

and antioxidant protection. 

Int J Vitam Nutr Res. 2013;83(1):5-13. 

Antioxidant support for those who are 

going through toxic stresses.

Broad-spectrum antioxidants:

• Vitamin C and bioflavonoids

• Vitamin E and tocotrienols

• Mixed carotenoids

SUPPLEMENTATION

For patients who:

- Have SNPs in 

Phase II enzymes

- Have toxic jobs and 

hobbies

- Are under undue 

stress

222

Focus on amino acids/protein:

- Arginine

- Glutamine

- Glycine

- Methionine

- Ornithine

- Taurine

What if you have patients with multiple SNPs 

in the Phase II enzymes?

Hodges and Minich, J Nutr Metab. 2015;2015:760689. 

Be sure that patients are 

properly digesting their 

protein with betaine HCl and 

proteases

SUPPLEMENTATION
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Dietary protein support:

What if you have patients with multiple SNPs 

in the Phase II enzymes?

Hodges and Minich, J Nutr Metab. 2015;2015:760689. 

SUPPLEMENTATION
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Amino Acid Food Sources

Glycine Turkey, pork, chicken, soybean, seaweed, eggs, amaranth, beef, mollusks, peanuts, 

pumpkin seeds, almonds, duck, goose, mung beans, sunflower seeds, lentils, lamb, 

bison, lobster, and fish

Taurine Many cooked meats and fish supply taurine. Taurine is also synthesized in the body 

from cysteine (requires niacin and vitamin B6) and homocysteine (requiring 

additionally betaine and serine)

Glutamine Plant and animal proteins such as beef, pork, chicken, dairy products, spinach, 

parsley, and cabbage

Ornithine Ornithine is synthesized endogenously via the urea cycle, requiring arginine and 

magnesium

Arginine Turkey and pork are especially rich sources; also chicken, pumpkin seeds, soybean, 

butternuts, egg, peanuts, walnuts, split peas, mollusks, almonds, sesame seeds, 

lentils, fava beans, mung beans, pine nuts, beef, sunflower seeds, and white beans
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When to be thinking about it:

- 40-70% of all medications subject to 

glucuronidation

- UGTs metabolize phytochemicals

- Flavonoids may have altered 

activity

- Lack of proper bile flow

- Dysbiosis

What if you have patients who need 

support for glucuronidation (UGTs)?

Hodges and Minich, J Nutr Metab. 2015;2015:760689. 

Patients taking 

medications, lack of 

proper bile flow, 

dysbiosis, hormone 

imbalance

SUPPLEMENTATION
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Nutrient inducers:
- Cruciferous vegetables, 5-10 servings/day

- Resveratrol (only in those with low activity)

- Citrus fruits (1/2 serving or more/day for a 

specific SNP 1A1*28)

- Dandelion tea

- Rooibos tea

- Honeybush tea

- Rosemary extract

- Soy extract

- Ellagic acid

- Ferulic acid

- Curcumin

- Astaxanthin

- D-glucaric acid

What if you have patients who need 

support for glucuronidation (UGTs)?

Hodges and Minich, J Nutr Metab. 2015;2015:760689. 

Patients taking 

medications, lack of 

proper bile flow, 

dysbiosis

SUPPLEMENTATION
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Animal 

studies

Dietary support:

Hodges and Minich, J Nutr Metab. 2015;2015:760689. 

SUPPLEMENTATION

What if you have patients who need 

support for glucuronidation (UGTs)?

227

Legumes:

Mung bean seeds, adzuki bean sprouts

F/V:

Oranges, spinach, apples, carrots, alfalfa sprouts, cabbage, Brussels sprouts, 

cauliflower, broccoli, grapefruit, grapes, peaches, plums, lemons, apricots, sweet 

cherries, corn, cucumber, lettuce, celery, green pepper, tomato, and potatoes

- Function is to add a 

glutathione group to a 

biotransformed metabolite

- Can be induced through ARE 

and XRE

- GST SNPs

- Check GGT activity

What if you have patients who need support 

for glutathione conjugation (GSTs)?

Hodges and Minich, J Nutr Metab. 2015;2015:760689. 

Patients with liver 

damage, alcohol 

abuse, oxidative 

stress

SUPPLEMENTATION
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Nutrient inducers:
- Cruciferous vegetables, 5-10 servings/day

- Allium vegetables (chives, leeks, garlic, 

onion)

- Resveratrol

- Citrus

- Garlic oil

- Fish oil

- Anthocyanin extract from purple sweet potato

- Curcumin

- Green tea (4 cups/day)

- Rooibos tea

- Honeybush tea

- Ellagic acid

- Carnosic acid

- Ghee

- Genistein

What if you have patients who need support 

for glutathione conjugation (GSTs)?

Hodges and Minich, J Nutr Metab. 2015;2015:760689. 

SUPPLEMENTATION

Patients with liver 

damage, alcohol 

abuse, oxidative 

stress

229

Animal 

studies

Vitamin B6

Magnesium

Selenium

Methionine

Cysteine

Glycine

Folate

Alpha-lipoic acid

Nutrients to assist with glutathione 

support

Hodges and Minich, J Nutr Metab. 2015;2015:760689. 

SUPPLEMENTATION
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Antioxidant functionDetoxifying function

GSSG

G R

Neutralized 
counterparts

G P 
x

Free radicals, 
H2O2 organic 

peroxides 

NADP+ NADPH

GSH

X

G S 
T

Niacinamid
e

Selenium

N-acetyl-L-
cysteine

Broccoli 
Extract

Further 
breakdown

and excretion

Vitamin C

GSH= glutathione;                     = glutathione disulfide;           = xenobiotics

GST = glutathione S-transferase; GPx = glutathione peroxidase; GR = glutathione reductase

GSSG X

X

NUTRIENT SUPPORT FOR GLUTATHIONE

GSH

GSH

SUPPLEMENTATION

Nutrient inhibitors:
- Apiaceous vegetables (dill, celery, 

parsley, parsnips, carrots)

- Quercetin 

- Genistein

What if you have patients who need support 

for glutathione conjugation (GSTs)?

Hodges and Minich, J Nutr Metab. 2015;2015:760689. 

SUPPLEMENTATION

Patients with liver 

damage, alcohol 

abuse, oxidative 

stress

232

Dietary support:

What if you have patients who need support 

for glutathione conjugation (GSTs)?

Hodges and Minich, J Nutr Metab. 2015;2015:760689. 
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Vitamin B6: Turkey, pork, chicken, beef, amaranth, lentils, pistachios, sunflower 

seeds, garlic, prunes

Magnesium: Nuts, seeds, whole grains

Selenium: Brazil nuts, pork, turkey, lamb, chicken, egg

Methionine: Turkey, pork, chicken, beef, egg, Brazil nuts, soybean, sesame seeds, 

spirulina

Cystine: Pork, turkey, chicken, egg, soybean, spirulina, sesame seeds, oats

Glycine: Turkey, pork, chicken, amaranth, soybean, peanuts, pumpkin seeds, beef

Folate: Legumes, liver, sunflower seeds, quinoa, spinach, asparagus, avocadoes, 

mustard greens, artichokes

Alpha-lipoic acid: Spinach, broccoli, tomato, peas, Brussels sprouts, visceral meats

Functional foods: Turmeric, milk thistle, cruciferous vegetables, artichoke

- COMT

- MTHFR (C677T, A1298G)

- Use functional biomarkers to 

support whether there is a 

need

- Evaluate symptoms

- Note that there are many 

methylation-related SNPs

What if you have patients who need support 

for methylation?

Hodges and Minich, J Nutr Metab. 2015;2015:760689. 

• Genetic variants of MTHFR

• Genetic variants of COMT

• High intake of heavy metals

• Hormone imbalance
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• Elevated homocysteine

• Low methionine

• Low serum folate

• Low serum vitamin B12

• Methylmalonic acid

• SAMe:SAH

Functional Biomarkers Related to 

Methylation

235

SUPPLEMENTATION

Clin Epigenetics. 2015 Feb 27;7(1):14. doi: 10.1186/s13148-015-0046-8. eCollection 2015.

AJCN. Dec 2004;80(6):1611-1617.

J Biol Chem. Sep 22 2000;275(38):29318-29323. 236Source: www.geneticgenie.org
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Clinical Pearls: 
What to do about methylation

• High intake of folate-rich green vegetables (1)

• Mediterranean diet may help to lower Hcy (2)

• Ensure adequate intake of vitamins B2, B6, B12, and 5-MTHF, but not 

supraphysiological levels (3)

• Betaine can help regenerate methionine from Hcy (3)

• Avoid smoking (4)

• Avoid excessive coffee intake (5)

• Avoid high alcohol intake (6)

• Minimize use of medications that interfere with folate (e.g., 

sulfasalazine, cimetidine, aminopterin, methotrexate, pyrimethamine, 

trimethoprim, and triamterene) (7)
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1. Exp Mol Med. 2004 Apr 30;36(2):116-21. 2. Am J Clin Nutr. 2004 Oct;80(4):849-54. 3. Arterioscler Thromb Vasc

Biol. 1998 Mar;18(3):356-61. 4. Stroke. 2003 Jul;34(7):1628-33. Epub 2003 May 29. 5. Int J Mol Med. 2004 

Jun;13(6):811-5. 6. Cancer Epidemiol Biomarkers Prev. 2003 Oct;12(10):970-9. 7. Natural Products Database

Other supplementation regimens
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Vitamin C for POP decreases

• 15 healthy women

• 2 months of vitamin C supplementation (1000 mg/day)

• Statistically significant decreases in 6 PCBs and 2 OCPs

“…vitamin C intervention may have important public health implications in 

protecting health by reducing body burdens of POPs.”

Guo W, et al. Food Chem Toxicol. 2016 Apr 15. pii: S0278-6915(16)30112-0. 

SUPPLEMENTATION

239

Vitamin E and C supplementation for daily 

job toxin-exposure

• Antioxidants (vitamin E 400 IU + vitamin C 1 g/day) 

supplemented for 1 year to 15 workers exposed to Pb

compared with non-Pb exposed workers.

• Pb intoxication = high oxidative damage

• Antioxidant supplementation decreased the oxidative 

damage.

Environ Toxicol Pharmacol. 2014 Jan;37(1):45-54. doi: 10.1016/j.etap.2013.10.016. Epub 2013 Nov 13.
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The benefits of beta-carotene 

supplementation in lead-exposed workers

• N=33 healthy male workers exposed to Pb

• N=49 control group

• Supplemented with beta-carotene at 10 mg/day/12 weeks 

• MDA significantly decreased in supplemented group, 

compared to baseline, by 16%, and to the reference group. 

• When compared to the reference group, Hcy level was also 

significantly decreased. 

• The level of thiol groups was significantly higher after 

supplementation with beta-carotene compared to the 

reference group. 

241Environ Toxicol Pharmacol. 2014 Jan;37(1):45-54. doi: 10.1016/j.etap.2013.10.016. Epub 2013 Nov 13.
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Powdered detox supplement together 

with an elimination diet reduces 

symptoms of fibromyalgia

Lamb JJ, Konda VR, Quig DW, Desai A, Minich DM, Bouillon L, Chang JL, Hsi A, Lerman RH, Kornberg J, Bland JS, Tripp ML. A 

program consisting of a phytonutrient-rich medical food and an elimination diet ameliorated fibromyalgia symptoms and promoted 

toxic-element detoxification in a pilot trial. Altern Ther Health Med. 2011 Mar-Apr;17(2):36-44.

Women with fibromyalgia on a 4-week program 

consisting of an elimination diet + phytonutrient-

containing medical powder had reduced symptoms

SUPPLEMENTATION

242

http://www.ncbi.nlm.nih.gov/pubmed/24560336
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Toxins in natural health products and 

pharmaceutical preparations

“Toxic element contamination was found in many 

supplements and pharmaceuticals…Some NHPs 

demonstrated contamination levels above preferred 

daily endpoints for mercury, cadmium, lead, arsenic 

or aluminum. NHPs manufactured in China 

generally had higher levels of mercury and 

aluminum.”

PLoS One. 2012;7(11):e49676. 

Other supplementation regimens:
Natural sources of dietary chelators
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Natural dietary chelators

• Fibers, notably insoluble fibers rather than soluble fibers (flaxseed 

meal has been shown to increase Cd absorption)

• Modified citrus pectin

• Chlorella

• Sulfur-containing foods like garlic

• Cilantro (mixed results)

• Coriander

• Green tea EGCG

• Quercetin

• Turmeric/curcumin

• Matcha

• Green vegetables/chlorophyll

Sears ME. Chelation: harnessing and enhancing heavy metal detoxification--a review. ScientificWorldJournal. 2013 Apr 18;2013:219840. 

Chung RT. Detoxification effects of phytonutrients against environmental toxicants and sharing of clinical experience on practical 

applications. Environ Sci Pollut Res Int. 2015 Aug 28. Morita et al. Fukuoka Igaku Zasshi. 1997 May;88(5):162-8. Morita et al. Fukuoka 
Igaku Zasshi. 1999 May;90(5):171-83.
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Cilantro for mercury toxicity

• 54 yo female dentist with elevated Hg in hair and chronic 

fatigue

• Reports minimal fish consumption; 

• Contamination through occupational exposure

• Patient recommended to consume coriander soup, 50 g of 

washed and fresh coriander in boiling water for 15 min for at 

least 3 times per week.

• She ate cilantro raw as salad.

• After 6 months, retest for Hg, and no improvement. 

• Began consuming cooked in form of soup.

• Retest at 12 months showed an 86% reduction in Hg

Chung RT. Detoxification effects of phytonutrients against environmental toxicants and sharing of clinical experience on practical 

applications. Environ Sci Pollut Res Int. 2015 Aug 28.
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Cilantro for male infertility

• 38 yo male Italian chef and restaurant owner

• Ate seafood daily

• Desired children, but infertile

• Semen test showed poor sperm quantity and quality

• Hair mineral test indicated excessive Hg

• Patient advised to stop seafood consumption and to 

eat coriander-onion soup daily

• Retest performed 6 months later: normalized Hg level 

and improved semen quality

• Wife conceived and they had a child.

Chung RT. Detoxification effects of phytonutrients against environmental toxicants and sharing of clinical experience on practical 

applications. Environ Sci Pollut Res Int. 2015 Aug 28.
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Fiber binds metals:
Aim for variety 

• Mainly in vitro studies: alginic acid (   Pb), pectin, 

agar, and carrageenan (   Cd) bound Pb and Cd;

• Wheat bran binds Hg, Cd, Pb

• Encourage variety to prevent intolerance

• Aim for 35 grams in daily diet

• Use supplement if needed

• Ensure water intake

Rose HE, Quarterman J. Dietary fibers and heavy metal retention in the rat. Environ Res. 1987 

Feb;42(1):166-75. Ou S, Gao K, Li Y. An in vitro study of wheat bran binding capacity for Hg, Cd, and Pb. J 

Agric Food Chem. 1999 Nov;47(11):4714-7.
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Prevent resorption of estrogen with 

fiber

“Serum oestrone sulphate fell with wheat bran (mean 

intake 19.8 g day-') and with senna;”

“In conclusion, speeding up intestinal transit can lower 

serum oestrogen concentrations.”

Lewis SJ, Heaton KW, Oakey RE, McGarrigle HH Lower serum oestrogen

concentrations associated with faster intestinal transit. Br J Cancer. 

1997;76(3):395-400.

Water intake essential.

Vitamin C and Mg can also reduce constipation.
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Chlorella detoxes HCAs

- Chlorella supplement for 2 weeks to 6 women

- Reduced levels of certain heterocyclic amine 

metabolites

Lee I, Tran M, Evans-Nguyen T, Stickle D, Kim S, Han J, Park JY, 

Yang M. Detoxification of chlorella supplement on heterocyclic 

amines in Korean young adults. Environ Toxicol Pharmacol. 2015 

Jan;39(1):441-6. doi: 10.1016/j.etap.2014.11.015. Epub 2014 Dec 3.
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Chlorella decreases dioxin in 

breast milk: ensure a safe detox

• Dioxin high in breast milk

• Measured dioxin levels in breast milk and maternal 

blood from 35 pregnant women in Japan

• 18 of the 35 took chlorella supplements during 

pregnancy

• “Toxic equivalents were significantly lower in the 

breast milk of women taking chlorella tablets than in 

the control group.”

• May increase IgA levels in breast milk
Nakano S, Takekoshi H, Nakano M. Chlorella (Chlorella pyrenoidosa) supplementation decreases dioxin and increases 

immunoglobulin a concentrations in breast milk. J Med Food. 2007 Mar;10(1):134-42.
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Chlorophyllin reduces DNA damage

• “Chlorophyllin has been shown to significantly reduce 

genotoxic AFB biomarkers in humans.” (1)

• 16 healthy volunteers in a 4-week controlled feeding 

study where 8 subjects assigned to dietary regimens 

containing the high-temp meat diet alone, or in 

combination with cruciferous vegetables, yogurt, and 

chlorophyllin tablets. (2)

• “Inhibitor diet decreased nearly two-fold the DNA 

damage in target colorectal cells” (2)

(1)Gross-Steinmeyer K, Eaton DL. Dietary modulation of the biotransformation and genotoxicity of aflatoxin B(1). Toxicology. 2012 Sep 

28;299(2-3):69-79. doi: 10.1016/j.tox.2012.05.016. Epub 2012 May 26. (2) Shaughnessy DT, Gangarosa LM, Schliebe B, Umbach DM, 

Xu Z, MacIntosh B, Knize MG, Matthews PP, Swank AE, Sandler RS, DeMarini DM, Taylor JA. Inhibition of fried meat-induced colorectal 
DNA damage and altered systemic genotoxicity in humans by crucifera, chlorophyllin, and yogurt. PLoS One. 2011 Apr 25;6(4):e18707. 

doi: 10.1371/journal.pone.0018707.
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Spirulina for detox

Spirulina has beneficially counteracted toxic effects 

from exposure to arsenic, cadmium, carbon 

tetrachloride, deltamethrin, fluoride, 

hexachlorocyclohexane, iron, lead, lindane, and 

mercury. 

Martínez-Galero E, Pérez-Pastén R, Perez-Juarez A, Fabila-Castillo L, Gutiérrez-Salmeán G, 

Chamorro G. Preclinical antitoxic properties of Spirulina (Arthrospira). Pharm Biol. 2016 

Aug;54(8):1345-53. doi: 10.3109/13880209.2015.1077464. Epub 2015 Oct 6.

SUPPLEMENTATION

“Spirulina could be a useful coadjuvant agent within clinical 

practice for treatment of these or other pollutants 

poisonings.”

253

Diets rich in sulfur help to reduce 

damage from toxic metals

“Given that toxic metals have great affinity for sulphur-
containing peptides, diets rich in sulphur-containing 
foods such as alliums (e.g. garlic) and brassicas (e.g., 
broccoli) have been suggested for effects on 
glutathione, with hopes for symptomatic improvement 
and enhanced excretion.

Garlic prevented cadmium-induced kidney damage

and decreased the oxidative damage due to lead in 

rats.”

Sears ME. Chelation: harnessing and enhancing heavy metal detoxification--a review. ScientificWorldJournal. 2013 

Apr 18;2013:219840. doi: 10.1155/2013/219840. Print 2013. Review.
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• Metallothionein as a cysteine-rich protein that 
sequesters metals and minerals.

• In absence of heavy metals, primary role is to transport 
Zn and Cu

• Known to efficiently bind several toxic metals 
(particularly Cd and Hg) and act as transporter of toxic 
metals to the liver or kidneys for conjugation and 
excretion

• Prevents reaction of toxic metals with other 
biomolecules, thus attenuating their toxicity

• Inducible

Andrews GK. Regulation of metallothionein gene expression by oxidative stress and metal ions. Biochem Pharmacol. 2000 Jan 

1;59(1):95-104. Lichtlen and Schaffner. Bioessays. 2001 Nov;23(11):1010-7

Upregulation of heavy metal excretion 

through minerals
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Zinc supplementation for increasing 

metallothionein

• 15 mg of Zn per day to human subjects

• “…increased MT mRNA abundance by up to 2-

fold in RNA from leukocyte subsets”

Aydemir TB, Blanchard RK, Cousins RJ. Zinc supplementation of young men alters metallothionein, zinc transporter, and cytokine gene 

expression in leukocyte populations. Proc Natl Acad Sci U S A. 2006 Feb 7;103(6):1699-704. Epub 2006 Jan 24.
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Clinical Pearl Summary:

Heavy Metals

• Recommend a complex antioxidant 
supplement

• Ensure adequate methylation support

• Examine heavy metal toxicity at the same 
time you look at mineral 
depletion/insufficiency 

• Give multi-mineral support

• Induce sweating as a therapeutic modality

257

Other supplementation regimens:
Activating ARE for gene upregulation of 

antioxidant support
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Examples of 

phytonutrient 

INDUCERS of 

ARE enzymes 

Hodges and Minich, J Nutr Metab. 2015;2015:760689.

Hodges RE, Minich DM. Modulation of Metabolic Detoxification 

Pathways Using Foods and Food-Derived Components: A 

Scientific Review with Clinical Application. J Nutr Metab. 
2015;2015:760689. doi: 10.1155/2015/760689. Epub 2015 

Jun 16.

Fish oil

Lycopene

Curcumin

Cruciferous 

vegetables

Garlic

Catechins

Resveratrol

Ginger

Purple sweet potato

Isoflavones

Coffee

Rosemary

Blueberry 

Pomegranate

Naringenin

Ellagic acid

Astaxanthin

Gamma-tocopherol
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Xanthohumol

1. Liu M, Hansen PE, Wang G, et al. Pharmacological profile of xanthohumol, a prenylated flavonoid from hops (Humulus lupulus). Molecules.2015;20:754-79. 
2. Plazar J, Zegura B, Lah TT, Filipic M. Protective effects of xanthohumol against the genotoxicity of benzo(a)pyrene (BaP), 2-amino-3-methylimidazo[4,5-f]quinoline (IQ) and tert-butyl hydroperoxide 

(t-BOOH) in HepG2 human hepatoma cells. Mutat Res. 2007;632:1-8. 
3. Plazar J, Filipic M, Groothuis GM. Antigenotoxic effect of Xanthohumol in rat liver slices. Toxicol In Vitro. 2008;22:318-27.
4. Dorn C, Heilmann J, Hellerbrand C. Protective effect of xanthohumol on toxin-induced liver inflammation and fibrosis. Int J Clin Exp Pathol. 2012;5:29-36.
5. Pinto C, Duque AL, Rodriguez-Galdon B, Cestero JJ, Macias P. Xanthohumol prevents carbon tetrachloride-induced acute liver injury in rats. Food Chem Toxicol. 2012;50:3405-12.
6. Rodriguez RJ, Miranda CL, Stevens JF, Deinzer ML, Buhler DR. Influence of prenylated and non-prenylated flavonoids on liver microsomal lipid peroxidation and oxidative injury in rat hepatocytes. 

Food Chem Toxicol. 2001;39:437-45 
7. Lee YM, Hsieh KH, Lu WJ, et al. Xanthohumol, a Prenylated Flavonoid from Hops (Humulus lupulus), Prevents Platelet Activation in Human Platelets. Evid Based Complement Alternat Med.

2012;2012:852362. 
8. Harikumar KB, Kunnumakkara AB, Ahn KS, et al. Modification of the cysteine residues in IkappaBalpha kinase and NF-kappaB (p65) by xanthohumol leads to

suppression of NF-kappaB-regulated gene products and potentiation of apoptosis in leukemia cells. Blood. 2009;113:2003-13 
9. Albini A, Dell'Eva R, Vene R, et al. Mechanisms of the antiangiogenic activity by the hop flavonoid xanthohumol: NF-kappaB and Akt as targets.

Faseb J. 2006;20:527-9. 

• The phytochemical xanthohumol is the 
most abundant prenylated flavonoid found 

in the female flowers of hops.  
– Beer is the major dietary source of 

xanthohumol, but the amount is very low;
at less than 0.2 mg/L.1

• Xanthohumol exhibits a broad spectrum of 
anti-inflammatory activity in vitro 2-6

• Xanthohumol has been shown to inhibit signaling pathways 
(including PI3K/MAPK/NF-κB) in in vitro and in vivo models of 
inflammation4, 7-9
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Xanthohumol

IκB/NF-κB
pathway

TNFα, COX-2, iNOS, 

MCP-1, ILs, etc

Inflammation

Keap1/Nrf2
pathway

HO-1, NQO1, GST, etc

Antioxidant
protection

Cardiovascular disease, metabolic disorders, 

digestive disorders, neurological disorders, etc.

THIAA

RIAA

Bioavailable xanthohumol induces expression of Nrf-2 

dependent enzymes responsible for anti-oxidant protection 

while RIAA and THIAA do not
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GST activity

Keap1/Nrf2
pathway

HO-1, NQO1, GST, etc

Antioxidant
protection

Xanthohumol

V.Konda, unpublished results
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What about supplements in the 

absence of dietary change?

SUPPLEMENTATION
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When it’s patient-appropriate:

• Patients who are not dietary compliant

• Need demonstrated relief of symptoms

SUPPLEMENTATION
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What to be looking for in a detox 

powder supplement

266

SUPPLEMENTATION

• Palatability, but low sugar

• Hypoallergenic, quality protein source

• Sufficient protein per serving (12-15 g)

• Quality fat source, MCTs

• Raw actives to balance phase I and phase II

• Bifunctional modulators like broccoli-derived 

products

• Antioxidant support

• Fiber
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Specialize broccoli standardized to 

glucoraphanin and active myrosinase

for sulforaphane delivery

267

SUPPLEMENTATION

Oxid Med Cell Longev. 2016;2016:7857186.

N-Acetyl-Cysteine

268

SUPPLEMENTATION

Ellagic Acid
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SUPPLEMENTATION

• May directly act against metal toxicity through chelation 

and promoting excretion (1)

• Modulates phase I and phase II through the expression 

of glutathione-synthesizing enzymes like GST and other 

phase II enzymes (2-5)

• Demonstrates direct binding to toxins (5)

1. Hum Exp Toxicol 1999; 18:691-698. 2. Food Chem Toxicol. 1999; 37:351-355. 3. Carcinogenesis 2003; 24:1651-1656. 

4. Carcinogenesis 2000; 21: 1827-1834; 5. Carcinogenesis 1995; 16:665-8. 

Case Study #1
Dietary Supplement Powder Intervention 

• 68 yo Caucasian male, urban dweller

• HTN, arrhythmia, amalgams

• No dietary change

• 54% reduction in MDQ after 1 week introduction of 

dietary supplement powder

• Reported some sinus congestion, frequent urination

• 4.4# weight loss at Day 14

• BP steady, no change

• Two amalgams loosened while taking product
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Case Study #2
Dietary Supplement Powder Intervention 

• 64 yo Caucasian female, urban dweller

• Migraine headache sufferer, had amalgams removed 5 

yrs ago

• No dietary change

• 75% reduction in MDQ after 7 d introduction of dietary 

supplement powder; Another 50% reduction at day 14

• Some stress, poor sleep, slight headache on day 13

• Eyes achy, teeth achy

• No weight loss

• BP steady, no change
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Case Study #3
Dietary Supplement Powder Intervention 

• 60 yo Caucasian female, suburbs

• RA dx, but asymptomatic with healthy lifestyle

• No dietary change

• 68% reduction in MDQ after 7 d introduction of 

dietary supplement powder; 

• States that she is “sleeping better and deeper”

• Long-time rash in back of neck went away after the 

first week

• No weight loss

• Has increased energy

SUPPLEMENTATION
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What are your three takeaways?

Lifestyle Factors

• Sweat

• Sleep

• Stress

• Relationships

274

Why adequate sleep is essential for 

detox

• Rejuvenation and repair processes for immune 

system and organs

• Sleep deficiency

• Food (CHO) cravings with little sleep

J Nurs Scholarsh. 2009;41(2):115-23. doi: 10.1111/j.1547-5069.2009.01262.x.
J Psychiatr Res. 2013 May 28. pii: S0022-3956(13)00144-1. doi: 10.1016/j.jpsychires.2013.05.004. [Epub ahead of print]
Eur Respir J. 2009 Jul;34(1):243-60. doi: 10.1183/09031936.00166808.
National Sleep Foundation (www.sleepfoundation.org)
J Hepatol. 2013 Apr 8. pii: S0168-8278(13)00218-3. doi: 10.1016/j.jhep.2013.03.035. [Epub ahead of print]

LIFESTYLE FACTORS
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Toxins and Sleep Disturbance
• 5563 Americans aged 18-85

• “Higher levels of urinary arsenic, phthalates, and polyfluoroalkyl
compounds were associated with wake-up at night. 

• Higher levels of urinary 4-tert-octylphenol and polyfluoroalkyl
compounds were associated with being unrested during the day. 

• Higher levels of urinary arsenic, polyaromatic hydrocarbons, and 
polyfluoroalkyl compounds were associated with leg jerks while 
sleeping. 

• Higher levels of urinary pesticides, heavy metals, phthalates, and 
polyaromatic hydrocarbons were associated with leg cramps while 
sleeping. 

• However, there were no significant associations with other 
environmental chemicals such as parabens, bisphenol A, 
benzophenone-3, triclosan, perchlorate, nitrate, or thiocyanate. 

• Eliminating arsenic, heavy metals, phthalate, pesticides, polyaromatic 
hydrocarbons, and polyfluoroalkyl compounds to improve sleep 
health might be considered...”

276Environ Sci Pollut Res Int. 2016 Nov 17. [Epub ahead of print]
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Sleeping removes neurotoxic waste.

Xie L, Kang H, Xu Q, Chen MJ, Liao Y, Thiyagarajan M, O'Donnell J, Christensen DJ, Nicholson C, Iliff JJ, Takano T, Deane R, Nedergaard M. Sleep drives metabolite 
clearance from the adult brain. Science. 2013 Oct 18;342(6156):373-7. doi: 10.1126/science.1241224.
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“…in live mice, we show that natural sleep or anesthesia 

are associated with a 60% increase in the interstitial 

space, resulting in a striking increase in convective 

exchange of cerebrospinal fluid with interstitial fluid. 

In turn, convective fluxes of interstitial fluid increased the 

rate of β-amyloid clearance during sleep. 

Thus, the restorative function of sleep may be a 

consequence of the enhanced removal of potentially 

neurotoxic waste products that accumulate in the awake 

central nervous system.” 

Sleep promotes glymphatic function and 

clearance: important for APOE4 carriers

Mendelsohn AR, Larrick JW. Sleep facilitates clearance of metabolites from the brain: glymphatic function in aging and 
neurodegenerative diseases. Rejuvenation Res. 2013 Dec;16(6):518-23. doi: 10.1089/rej.2013.1530.

• “Clearance during sleep is as much as two-fold 

faster than during waking hours.” 

• Glymphatic dysfunction may play a role in 

neurodegenerative diseases and cognition.

• Quality sleep may significantly reduce the risk of 

AD for apolipoprotein E (ApoE) ɛ4 carriers. 

LIFESTYLE FACTORS
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The daily rhythm of detox

“Also, drug metabolism, including phases I–III and 

the drug-responsive nuclear receptors, is controlled 

by the clock. Disturbances in circadian rhythm in 

humans can lead to pathologies, which is 

exemplified by increased cancer risk in long-term 

shift workers.” 

Behav Brain Res. 1995 Jul-Aug;69(1-2):91-6.
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Sleeping in a clean room may be 

helpful 

• Children with autism who slept in a clean room for 2 

weeks

• “Younger children who slept in the cleanroom 

altered elemental levels, decreased immune 

dysregulation, and improved behavioral rating 

scales, suggesting that their detoxification 

metabolism was briefly enhanced.”

BMC Complement Altern Med. 2015 Mar 19;15:71. doi: 10.1186/s12906-015-0564-0.
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Relaxation is 

important for detox

"Relaxation response (RR) practice enhanced expression of 

genes associated with energy metabolism, mitochondrial 

function, insulin secretion and telomere maintenance, and 

reduced expression of genes linked to inflammatory 

response and stress-related pathways." 

PLoS One. 2013 May 1;8(5):e62817. doi: 
10.1371/journal.pone.0062817. Print 2013.
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Move, circulate, and allow the body 

to sweat for detox

• Improved circulation of toxins, nutrients, oxygen

• Sweat to facilitate toxin release

• Enhance mood

• Leads to improved function in various body 

systems (cognitive, immune, gastrointestinal, 

etc.)

Neuropsychobiology. 2013 Jun 15;68(1):1-14. [Epub ahead of print]
Am J Prev Med. 2013 Jan;44(1):76-84. doi: 10.1016/j.amepre.2012.09.043.
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• Blood, urine, and sweat were collected from 20 
individuals (10 healthy participants and 10 participants 
with various health problems) and analyzed for 
approximately 120 various compounds, including toxic 
elements.

• Many toxic elements appeared to be preferentially 
excreted through sweat. 

• Induced sweating appears to be a potential method for 
elimination of many toxic elements from the human 
body. 

Arch Environ Contam Toxicol. 2011 Aug;61(2):344-57. doi: 10.1007/s00244-010-9611-5. Epub 2010 Nov 6.

LIFESTYLE FACTORS

Sweating is another detox method

284

http://www.ncbi.nlm.nih.gov/pubmed/21057782
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Sweating leads 

to excretion of 

metals.

LIFESTYLE FACTORS
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Metals which were 

released more 

extensively in 

sweat compared 

with urine:

Cd

Ni

Pb

Bi

Mn

Al

Co

Cr

U

Hg

Zn

Cu 286

Arch Environ Contam Toxicol. 2011 Aug;61(2):344-57. 

LIFESTYLE FACTORS

Sweating in a sauna

287

“…IR sauna appears to work better for 

bismuth, cadmium, chromium, mercury, and 

uranium, whereas steam sauna seems to be 

more efficient for the other elements tested.”

Emotional toxins & stress

288

LIFESTYLE FACTORS

Different 

personalities may 

have different 

toxins

J Immunotoxicol. 2008 Apr;5(2):221-5. doi: 10.1080/15476910802131444.

Risk of developing certain diseases 

correlates with human personality. 

TYPE B

TYPE A

TYPE C

TYPE D

LIFESTYLE FACTORS
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KUBZANSKY L D Cleveland Clinic Journal of Medicine 2011;78:S65-S68

LIFESTYLE FACTORS
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Self-regulation of emotions

High self-regulation of emotions leads to 

better survival probability compared with low 

or medium self-regulation.
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Track Emotions throughout Detox

LIFESTYLE FACTORS
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“…Patients who were moved to tears had a more 

easily controlled RA compared with those who were 

emotionally affected but not moved to tears.”
Clin Exp Rheumatol. 2003 Sep-Oct;21(5):611-6.

Release inflammatory cytokines 

through tears.

LIFESTYLE FACTORS

292

Stress is a pervasive toxin.
There are many types of stress:

• Physiological stressors

• Environmental stressors

• Metabolic stressors

• Financial stressors

• Relationship stressors

LIFESTYLE FACTORS
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Stress and Pessimism are 

Associated with Inflammation

• People who have negative expectations for the future 

also have greater risk for the diseases associated with 

aging and early death as supported by elevated levels 

of inflammatory compounds in their bodies compared 

with people who are optimistic. 

• Stress and pessimism have been shown to shorten 

telomeres and decrease telomerase.

Matthews KA, Räikkönen K, Sutton-Tyrrell K, Kuller LH Optimistic attitudes protect against progression of carotid atherosclerosis in healthy middle-

aged women. Psychosom Med. 2004 Sep-Oct;66(5):640-4; O'Donovan A, Lin J, Dhabhar FS, et al. Pessimism correlates with leukocyte telomere 

shortness and elevated interleukin-6 in post-menopausal women. Brain Behav Immun. 2009 May;23(4):446-9.
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Detox toxic relationships:

The power of sociogenomics

• Role of toxicity in one’s personal lives through 

relationships

• Social isolation, lack of social integration, and 

interpersonal conflict are associated with higher 

IL-6 and CRP.

• Relationships with people have the potential to 

change our physiology/psychology.

LIFESTYLE FACTORS

Neurosci Biobehav Rev. 2010 September ; 35(1): 33–38. doi:10.1016/j.neubiorev.2009.09.003.

295

Loneliness and dementia 

• N=2173 non-demented community-living older 

persons

• Followed for 3 years

• “Older persons with feelings of loneliness were 

more likely to develop dementia than people 

without such feelings.”

J Neurol Neurosurg Psychiatry. 2014 Feb;85(2):135-42. 

LIFESTYLE FACTORS
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Guided imagery practice as part of a 

detox for helping the mind

• Enhanced energy

• Reduced stress

• Lower cortisol

• Lower pain level

• Better, healthier relationships

J Music Ther. 2015 Fall;52(3):323-52. Health Psychol. 1997 Jul;16(4):390-400.

Holist Nurs Pract. 2015 Jan-Feb;29(1):13-21. BMC Complement Altern Med. 

2014 Jan 17;14:28. 
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An element of spirituality in a detox?

• Can be helpful through crisis

• Individuals with a religious or spiritual practice 

tend to have better well-being and physiological 

parameters

• Prayer, forgiveness

• Meditation, stillness

J Behav Med. 2011 Dec;34(6):477-88. doi: 10.1007/s10865-011-9343-7. Epub 2011 Apr 13.

Int J Psychiatry Med. 2012;43(1):85-98.

J Relig Health. 2012 Jun;51(2):468-78. doi: 10.1007/s10943-011-9511-7.

Ann Epidemiol. 2013 May;23(5):239-45. doi: 10.1016/j.annepidem.2013.03.002.
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Personalizing a detox approach

299

My observations of what a detox can 

do for patients
• Remove the cloud of brain fog

• Get rid of pain

• Heal the gut

• Help them figure out which foods they should be eating

• Stop making them sick all the time

• Give them energy

• Clear up their skin

• Help them reduce their medications

• Help them regulate their emotions

• Reduce stress

• Help them reduce inflammation

• Help them recover from illnesses

PERSONALIZATION

But it takes work:

What has to be done in return

• Clean up your food

• Clean up your home

• Clean up your mind

• Clean up your relationships

All with diligence, requires hard work.

PERSONALIZATION

How is Whole Detox different?

PERSONALIZATION
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Whole Detox is a program of long-term 

lifestyle change and personal 

transformation.

PERSONALIZATION Seeing & Thinking the Whole Picture

304

SEVEN SYSTEMS OF HEALTH

+ + +

COLOR BODY LIFESTYLE NUTRITION

PERSONALIZATION

THE SEVEN SYSTEMS OF HEALTH

PERSONALIZATION

©Food & Spirit, 2017

The 7 Deadly Tox-sins 

TOXIN #1: CHEMICALS IN FOOD
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TOXIN #2: 

EMOTIONAL 

BAGGAGE

TOXIN #3: 

NEGATIVE 

THINKING

TOXIN #4: 

NOT MOVING TOXIN #5: 

NOT SPEAKING TRUTH

TOXIN #6: POOR SLEEP

TOXIN #7: 

LACK OF PURPOSE
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PERSONALIZE YOUR DETOX 

WITH THE SPECTRUM QUIZ

PERSONALIZATION

315

Pick and Choose:
7 Detox Modalities for 7 Systems

• Nutrition

• Emotion log

• Thought pattern activity

• Physical movement

• Affirmations

• Visualizations

• Meditations

316

PERSONALIZATION

317

Red: Nutrition

What to take out

What to put in

Orange: Emotion

Know what you are feeling

Yellow: Thoughts

Track your thoughts

Journal
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Green: Movement

Different movements for different bodies

Aquamarine: Words

Speak positive words to yourself and others

Indigo: Sleep

Focus on sleep, dreams, and symbols
White: Silence

Meditation, prayer, stillness, reflection

Whole Detox:
7 Ways to Detox for 7 Colors of Health

• Nutrition

• Emotion log

• Thought pattern activity

• Physical movement

• Affirmations

• Visualizations

• Meditations

325

A Day of Whole Detox

Morning:
• Begin the day with your Affirmation.  That way you can repeat it to yourself 

throughout the day.

• Visualization:  If you can, take a few minutes before breakfast to complete this quick 

exercise.  This imagery, together with your affirmation, will set the tone for your day.  

• Breakfast 

Midday:
• Lunch

• On your lunch break, take few minutes to identify and journal about a Limiting 

Thought.  For the rest of the day, notice how that thought appears and imagine how 

you might break through it. 

Afternoon:
• Snack

Evening:
• Dinner

• Movement: Before you eat, complete the movement portion of your day.

• Meditation: As the day winds down, take time to meditate.

• Emotion log:  As you prepare for bed, note the day’s emotions
326
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One simple change is 

full of great, big, huge 

potential.  

– Deanna Minich

327

Results from large online Whole 

Detox program

• N=2,902, 90.3% women and 9.7% men

• N=682 total pre- and post-survey 

responses

PERSONALIZATION

328

Whole Detox:

Summary of Percent Change MSQ

PERSONALIZATION

329
Source: Data analysis report for Whole Detox

Whole Detox:
MSQ Changes

PERSONALIZATION

330
Source: Data analysis report for Whole Detox

“Last year I did the detox with Deanna and we were 
blessed with the conception of this little gift [a baby 
boy]. I have a 9 year old girl and always wanted her 
to have a brother but when I reached 40 I accepted 
that she was going to be an only child. At 44 after the 
detox I got this surprise. We had a natural birth no 
drugs and he is very happy and healthy.”

WHOLE DETOX SUCCESSES

Whole Detox Success Story:

Pregnancy
Whole Detox Success Story:

Letting go of emotional trauma

I would like to thank you because this Detox, Deanna 

Minich is bringing me to a level of healing of my heart 

that I did not expect. I did not realize how much pain I 

was holding on to since my daughter’s death.  -L.C.

WHOLE DETOX SUCCESSES
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Whole Detox Success Story:

Embracing self-care

I now see myself as a literal WHOLE SELF and not as a 

function of my outputs into society. My husband has even 

applauded me for finally, after 10 years, putting myself on my 

own client list and putting time into my own self care. – J.W.K.

WHOLE DETOX SUCCESSES

…for the past 3 nights, I have slept all night 

long without my usual 3 hour waking period 

between 1:00 and 4:00. I suspect this detox 

thing is the main helper. I can hardly wait for 

bed now. It's kind of a miracle for me since I 

have not slept all night in, well, I don't know 

how long. –T.P.

WHOLE DETOX SUCCESSES

Whole Detox Success Story:

Better sleep

What Whole Detox Can Do:

Whole Self Transformation

• Better thinking

• Increase energy levels

• Improved gut function

• Reduce pain

• Reduce joint stiffness and improve mobility

• Transformed relationship with eating and one’s body

• Reduce the need for medications

• Help with body weight and enable clothes to fit better

• Enhance self-esteem

• Encourage positive thinking

WHOLE DETOX SUCCESSES
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Getting Detox Going in Practice

343

Why is the patient-practitioner partnership 

important for favorable outcomes in a detox?

• Intention. Attention. No Tension. 
(Attwood and Attwood, The Passion Test)

• Physical-emotional-mental

• Space for inner work and 

emotional opening

• Planning and structure through 

questionnaires, guidelines, etc.

• Effective communication for 

tailored tracking

“YOU are 

the secret 

ingredient!” 

– Mimi Guarnieri, M.D.

THE DETOX PROTOCOL

344
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Determine patient readiness to begin 

and prepare accordingly

• Where is their motivation 

level on the spectrum of 1-

10?

• How important is their 

health to them? 

• Can they prepare 

physically, emotionally, 

and mentally for the 

detox?

DETOX CHECKLIST:

✓ Start with the home

✓ Clean up kitchen and foods

✓ Examine personal care products

✓ Get rid of clutter

✓ Shop for supplies

✓ Prepare mentally and emotionally

✓ Inform social network and support 

systems

✓ Get ready to track progress and 

follow program with structure in 

place

THE DETOX PROTOCOL
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General indicators of how to identify patients 

who may benefit from a detox program

• Generalized joint and muscle aches and pains

• Difficulty concentrating

• Food, environmental or chemical sensitivities

• Irritability, headache 

• Lethargy, fatigue, weakness 

• Abdominal pain

THE DETOX PROTOCOL
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What is the difference 

between detox and an 

elimination diet?

• Start with food first 

• Remove the offending 

toxic agents through an 

elimination diet

• Add in nourishing foods to 

assist the detox pathways

THE DETOX PROTOCOL

347Source: Clear Change Materials

Eliminating Foods
• Food is a large part of 

any detox.

• Eliminate:
• Sugar, gluten, caffeine, alcohol, 

food additives, unhealthy 

processed food, trans fats, 

corn, soy, shellfish, dairy, eggs, 

peanuts

• Personalize to the 

patient

THE DETOX PROTOCOL

348
Source: Clear Change Materials

Focus on the nourishing, colorful foods, 

while eliminating antigenic foods

• Make the target colorful foods

• Make it fun and enjoyable

• Bring in focus on mindful eating

THE DETOX PROTOCOL
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Basic Functional Medicine Detox Approach
Bare Bones, Limited Income – Phase I

• Assess symptoms with subjective questionnaire (e.g., 

MSQ, MDQ) and environmental exposure questionnaire

• Begin with Elimination Diet

• Focus on lifestyle changes

• Reintroduction of foods

• Long-term approach with detox supportive foods

• Promotion of healthy lifestyle habits and behavior

350

THE DETOX PROTOCOL
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Bring in a Mind-Body Connection to Detox

• Changing the body results in an 

emotional-mental shift

• Create awareness of emotions 

in an Emotion Log

• Have them keep a journal for 

thoughts, feelings, and 

reflections

• Engage in visualizations, 

mindfulness and meditative 

stillness throughout detox

Science shows us 

that there is truly 

no separation 

between mind and 

body. 

They are one.

THE DETOX PROTOCOL
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THE DETOX PROTOCOL
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Basic Functional Medicine Detox Approach
Limited Income – Phase II

• Assess symptoms with subjective questionnaire (e.g., MSQ, 
MDQ) and environmental exposure questionnaire

• Begin with Elimination Diet

• Focus on lifestyle changes

• Incorporate a liver/gut detox-focused powder to take on a 
daily basis

• Probiotic supplement

• Fiber supplement

• Reintroduction of foods

• Long-term approach with detox supportive foods

• Include a daily MVM, probiotic 

• Promotion of healthy lifestyle habits and behavior

353

THE DETOX PROTOCOL

MSQ score <50

Accelerated Program: 10 Day Program

• A unique program targeted for those patients with 

a low level of symptomology 

• Lack of a serious chronic disease or symptoms

• Medical Detox Questionnaire (MDQ) score under 50

• Self-assessed stress level mild-moderate

THE DETOX PROTOCOL
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Patients Follow 3-Step Program

Step 1 – Initial Clearing Days 1 - 4

Patients will begin an eliminate food plan while gradually 

increasing  detox powder  & phytonutrient supplement for 

balanced detoxification

Step 2 – Metabolic Detoxification Days 5 - 7

Patients will eliminate additional food choices and increase 

servings of detox powder & phytonutrient supplement for 

balanced detoxification

Step 3 – Reintroduction Days 8-9

Patients will begin to reintroduce foods while decreasing the 

servings of detox powder & phytonutrient supplement for 

balanced detoxification

THE DETOX PROTOCOL
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Considerations/Recommendations

Mild headaches and muscle aches

• These are common complaints on day two and three of the 

program as a result from the elimination of coffee, consider 

recommending additional magnesium

Constipation 

• Constipation should be resolved before beginning on the 

program, consider magnesium citrate

Patients should not be hungry on the program

• Encourage eating as much of the allowed foods as they want

Patients should have a daily bowel movement on program

• Recommend a fiber supplement for those that need extra 

support

THE DETOX PROTOCOL

356



5/24/2018

60

Therapeutic Program: 28 Day Program

• Uniquely suited to the individual with significant 

symptomatology

• Gold standard for determining food allergies 

• Presence of symptoms of ongoing fatigue condition 

including pain

• Medical Detox Questionnaire (MSQ) score over 50

• Self-assessed stress level - high

*Based on clinical research at the Functional Medicine Research Center: Lamb J.

Altern Ther Health Med. 2011 Mar-Apr;17(2):36-44.

Detoxification Questionnaire score >50

THE DETOX PROTOCOL
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Patients Follow 3-Step Program

Step 1 – Initial Clearing Days 1 - 6

Patients will begin an eliminate food plan while gradually 

increasing detox powder & phytonutrient supplement for 

balanced detoxification

Step 2 – Metabolic Detoxification Days 7 - 13

Patients will eliminate additional food choices and increase 

servings of detox powder & phytonutrient supplement for 

balanced detoxification

Step 3 – Reintroduction Days 14-28

Patients will begin to reintroduce foods while decreasing the 

servings of detox powder & phytonutrient supplement for 

balanced detoxification

THE DETOX PROTOCOL
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Basic Functional Medicine Detox Approach
Sky is the limit – Phase III

• Assess symptoms with subjective questionnaire (e.g., MSQ, 
MDQ) and environmental exposure questionnaire

• Do an in-depth toxin lab assessment

• SNP analysis of phase I and phase II enzymes

• Stool microflora/digestive analysis

• Begin with Elimination Diet

• Incorporate a liver/gut detox-focused powder to take on a daily 
basis

• Tailor supplemental nutrients for gut and specific to enzymes

• Reintroduction of foods

• May need additional chelation therapy

• Long-term approach with detox supportive foods

• Retest for toxins every 3-6 months

359
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Whole Detox Personal Transformation
Online

• Spectrum Quiz to assess imbalances in the 7 systems of 

health

• Each person follows the program in the book

• Whole foods/lifestyle is the focus

• Phytonutrient whole food supplement if desired

• Food reintroductions

• Spectrum Quiz

360

THE DETOX PROTOCOL

Protocols and Case Study

361

Healthy Patient Detox

Signs and symptoms:
✓ Minor symptoms

✓ No chronic conditions

✓ Actively seeks out “internal reset”

✓ MDQ scores <30

Protocol:
– GENERAL GUIDELINES:

✓ Address any imbalance in lifestyle issues

✓ Identify dietary insufficiencies

– ACTIVE NUTRITIONAL DETOX

✓ 10-day metabolic detoxification program

✓ Revisit quarterly, with seasonal changes

PROTOCOL

362
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Ongoing, Everyday Detox

Signs and symptoms:
✓ Minor to moderate symptoms

✓ May have chronic conditions

✓ May have continual, daily exposure to stressors of various types

✓ MDQ scores 30-50

Protocol:
– GENERAL GUIDELINES:

✓ Address any imbalance in lifestyle issues

✓ Identify dietary insufficiencies

✓ Encourage sweating/movement

– ACTIVE NUTRITIONAL DETOX

✓ 1 daily phytonutrient-based MVM

✓ 1 daily botanical support for detox

PROTOCOL

363

Pre-Weight Loss Detox

Signs and symptoms:
✓ Morbid obesity

Protocol:
– GENERAL GUIDELINES:

✓ Address any imbalance in lifestyle issues
✓ Identify dietary insufficiencies
✓ Go slow
✓ Encourage sweating/movement

– ACTIVE NUTRITIONAL DETOX
✓ Phase I – 1 week

• Detox powder ½ scoop qd
• Probiotics, 1 qd
• Fish oil, 1 gram qd

✓ Phase II – 1 week
• Detox powder ½ scoop bid
• Botanical detox support, 1 qd
• Probiotics, 1 qd
• Fish oil, 1 gram qd

✓ Phase III – 1 week
• Detox powder, 1 scoop bid
• Botanical detox support, 1 bid
• Probiotics 1 qd
• Fish oil 1 gram qd

✓ Phase IV - 4 weeks
• Detox powder, 2 scoops bid
• Botanical detox support, 1 bid
• Probiotics, 1 qd
• Fish oil, 1 gram qd

PROTOCOL

364

Pre-Weight Loss Detox

Signs and symptoms:
✓ Overweight/obese

Protocol:
– GENERAL GUIDELINES:

✓ Address any imbalance in lifestyle issues
✓ Identify dietary insufficiencies
✓ Go slow
✓ Encourage sweating/movement

– ACTIVE NUTRITIONAL DETOX
✓ Phase I – 1 week

• Detox powder ½ scoop qd
• Botanical detox support, 1 qd
• Probiotics, 1 qd
• Fish oil, 1 gram qd

✓ Phase II – 1 week
• Detox powder 1 scoop bid
• Botanical detox support, 1 bid
• Probiotics, 1 qd
• Fish oil, 1 gram qd

✓ Phase III – 1 week
• Detox powder, 2 scoop bid
• Botanical detox support, 2 bid
• Probiotics 1 qd
• Fish oil 1 gram qd

PROTOCOL
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Patient with general fatigue

Signs and symptoms:
✓ Sluggishness

✓ Bouts of hyperactivity

✓ Use of stimulants

✓ Sleep disturbances

✓ Brain fog/can’t concentrate

✓ May feel achy and have pain

Protocol:
– PRE-DETOX:

✓ Address lifestyle issues by removing stimulants

✓ Discuss work-life balance issues

✓ Treat with adrenal support products if chronic fatigue is suspected

✓ Bolster energy production with B vitamins and mitochondrial support

– ACTIVE DETOX

✓ Proceed with 10 or 28 day metabolic detoxification program

PROTOCOL

366

Patient with constipation
Signs and symptoms:

✓ Fatigue and low energy

✓ Few hard stools, if any

✓ Incomplete defecation

✓ Swollen abdomen

✓ General discomfort

Protocol:
PRE-DETOX:

✓ Add in high-fiber plant foods

✓ Ensure adequate hydration

✓ Discuss stress management and exercise

✓ Treat with supplemental fibers

✓ Add in magnesium citrate and Vitamin C if needed

ACTIVE DETOX

✓ Proceed with 10 or 28 day metabolic detoxification program once healthy elimination 

has been established

PROTOCOL

367

Patient with metabolic syndrome

Signs and symptoms:
✓ Hyperglycemia
✓ Elevated triglycerides and low HDL
✓ Increased waist circumference
✓ Increased blood pressure
✓ Increased uric acid

Protocol:
ACTIVE DETOX
✓ Proceed with 28 day metabolic 

detoxification program

POST-DETOX:
✓ Avoid reactive foods determined from re-

introduction
✓ Add in high-fiber, low-glycemic plant foods
✓ Discuss stress management and exercise
✓ Treat with supplemental fibers
✓ Nutrient support for blood sugar balance

MONITOR MULTIPLE CATEGORIES ON

MDQ:

- Weight/Food

- Energy

- Cognitive

- Heart

PROTOCOL

368
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Patient with perimenopausal symptoms

Signs and symptoms:
✓ Perimenopausal symptoms of various 

types

Protocol:
ACTIVE NUTRITIONAL DETOX – 3 

weeks

✓ Detox powder, 2 scoops bid

✓ Botanical detox support, 2 bid

✓ Botanical support for estrogen, 1 bid

✓ Siberian rhubarb extract, 1 qd

✓ Probiotics, 1 qd

✓ Fish oil, 1 gram qd

MONITOR MULTIPLE CATEGORIES ON

MDQ DEPENDING ON SYMPTOMS

PROTOCOL

369

Patient with gut symptomatology

Signs and symptoms:
✓ Gut symptoms that are persistent or 

recurring without relief
✓ Skin symptoms
✓ Immune dysregulation

Protocol:
ACTIVE NUTRITIONAL DETOX – 4 weeks
✓ Detox powder, 2 scoops qd (working up 

to this amount, starting slow with titrated 
doses)

✓ Botanical detox support, 1 bid
✓ Probiotics, 1 qd
✓ Full-spectrum digestive enzyme, 1 with 

meals
✓ Aloe and glutamine support, 1 tsp.
✓ Fish oil, 1 gram qd

MONITOR MULTIPLE CATEGORIES ON

MDQ DEPENDING ON SYMPTOMS

PROTOCOL

370

Polly:
A personalized approach to RA

• 65-year old obese (BMI: 32.3) woman with RA who was 

successful with the Elimination Diet for 21 days.

• She was also put on a powdered detox/anti-inflammatory 

food supplement, one serving twice daily

• Food reintroductions revealed reactive symptoms to cow-

milk cheese, gluten, coffee, tomatoes, potatoes, corn, soy, 

and shellfish (shrimp). 

• Symptoms were reduced 75%.

• Joint pain improved, but now concerned about losing weight.

• Weight loss over the diet period was 3 pounds.

CASE STUDY

Polly:
A personalized approach to RA

• She had her genes sequenced, and found that she had 

MTHFR and VDR SNPs.

• She began to include supportive nutrients for methylation 

through diet and supplementation, along with high-dose 

vitamin D.

• Over the next 3 months, she felt more energized and was 

able to be more physically active. She lost 9.9 pounds in two 

months.

• She continued to focus on toxin removal and bought a sauna 

and exercised daily. Weight continued to come down, but 

slowly. She was sleeping better and more deeply.

CASE STUDY

Polly
A personalized approach to RA

• She felt that she was still having reactions to food, so 

decided to do another round of the Elimination Diet with a 

more stringent food list.

• She was sensitive/reactive to flaxseed meal and almonds.

• She found that she was sensitive to coconut products, which 

she was doing much of since she couldn’t do dairy products.

• Even now, she has continued with her personalized way of 

eating, yet revisits the elimination diet once per year to see 

how her body is responding to specific foods.

• Supplements she continues to take: probiotics, vitamin D, 

protein powder, phytonutrient supplement, fish oil, curcumin

CASE STUDY

What are your three takeaways?
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WHOLE DETOX

▪ WHOLE person

▪ WHOLE body

▪ WHOLE food

▪ WHOLE system of 

ancient tradition and 

modern medicine

WHOLE DETOX 
www.deannaminich.com

www.whole-detox.com


