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q THE LIVER DETOX PATHWAYS AND ESSENTIAL NUTRIENTS
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Your genes
are not your
destiny

Although genes are critical for
determining function, nutrition
modifies the extent to which different
genes are expressed and thereby
modulates whether individuals attain
the potential established by their
genetic background.
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Personalized Nutrition
(Healthcare)

Targeted dietary prescriptions
for the individual based on
genetics and lifestyle
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Levels of personalized, functional medicine-based health

Genetics

Typing SNPs

A 4

Epigenetics

Methylation Phosphorylation

A 4

Biochemical

Standard Labs Functional Biomarkers
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Nutrigenomics: The Overview

Prospective science
The effect of diet on gene expression

NUTRIGENOMICS (Gene Expression)

FOOD

Interaction of Diet-Genome

/NUTRIENTS

NUTRIGENETICS (Gene Variation)

Retrospective science
Nhe effects of individual's genetic variations to diet

Prev Nutr Food Sci. 2015 Mar; 20(1): 1—7.




Nutrigenomics

» The influence of food on genetic expression

 How what you eat turns on or off your genes

» Refers to the interaction between genes and nutrients
* Modification can occur directly or indirectly

« Chronic disease onset, incidence, progression, and/or severity
influenced by diet-regulated genes and their common variants

GENOVA

Nutrition in Clinical Practice 20:75-87, February 2005




Nutrigenomics

- Examples:

— Sulforaphane in broccoli can turn off
oncogenes (cancer-initiating or —
causing genes)

— Resveratrol in grape skin can lead to
changes in gene expression that cause
a shift in energy production and
metabolism
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Nutrition in Clinical Practice 20:75-87, February 2005




Foodomics

Foodomics is the comprehensive, high-
throughput approach for the exploitation
of food science in the light of an
improvement of human nutrition

Foodomics is a new approach to food and
nutrition that studies the food domain as a
whole with the nutrition domain to reach
the main objective, the optimization of
human health and well-being

h C N
""" Genes Nutr. 2013 Jan;8(1):1-4. doi: 10.1007/s12263-012-0310-x. Epub 2012 Aug 30.




Phytoprofiling

The role of phytochemical
modulation of cellular physiology
and propose phytochemical
profiling, or phytoprofiling, to assist
in the facilitation of determining
phytonutrient requirements with
more effective interventions with
plant-derived compounds

DIAGNOSTICS J Proteome Res. 2013 Mar 4. [Epub ahead of print]

Toward Personalized Nutrition: Comprehensive Phytoprofiling and Metabotyping. Xie G, Li X, Li H, JiaW



Nutrition & SNPs: Specific Profiles



Is Nutrition Important for Detox?

GENOVA
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5 Potential Reasons Why
Toxic Exposure Could Be
a Health Issue for Some

Toxin dose and degree of exposure
Elimination
Deficiency or insufficiency of nutrients

Differences in genes for detox

- A -

Bacterial overgrowth in gut

GENOVA



- 0000
All Phases of Detoxification Require Adequate Nutrients

A Textbook for Functional Medicine
cs J Nutr Metab. 2015;2015:760689. doi: 10.1155/2015/760689. Epub 2015 Jun 16. Review.
Hum Exp Toxicol. 2011 Jan;30(1):3-18.



Nutrition Protects Against Toxicity

e 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

“We propose that positive
lifestyle changes such as healthful
nutrition and consumption of
diets rich in fruits and vegetables
or bioactive nutrients with
antioxidant and/or anti-

inflammatory properties will
reduce the body’s vulnerability to
environmental stressors and thus
reduce toxicant-mediated
disease pathologies.”

Petriello, MC, et al. Modulation of persistent organic pollutant toxicity through

nutritional intervention: Emerging opportunities in biomedicine and environmental remediation. Sci Total Environ (2014).



EGGS SHELLFISH MILK FISH CORN
WHEAT PEANUTS NUTS SESAME
LUPINES CELERY MUSTARD SUGAR MEAT

‘
SULFITES ARTIFICIAL ARTIFICIAL TRANS PRESERVATIVES
SWEETENERS COLOR FATS

Reducing Toxin Load
First and Foremost



It's What We Put in and Take out:
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.

EN JVA Macintosh A, Ball K. The effects of a short program of detoxification in disease-free individuals.
DTAGRNO S ess Altern Ther Health Med. 2000 Jul;6(4):70-6.
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Powdered Detox Supplement Together with an
Elimination Diet Reduces Symptoms of Fibromyalgia

Women with fibromyalgia on a 4-week program consisting
of an elimination diet + phytonutrient-containing medical

powder had reduced symptoms

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

O A of a phytonutrient-rich medical food and an elimination diet ameliorated fibromyalgia symptoms and promoted toxic-element detoxification in
i a pilot trial. Altern Ther Health Med. 2011 Mar-Apr;17(2):36-44.



What about Fasting/Juice Cleanses?

GENOVA
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The Downside of Detox Diets

“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.
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Caloric Restriction and Toxicity

“Loss of body fat through caloric
restriction mobilizes stored
lipophilic xenobiotics and results in
distribution to other tissues.”

E A Genuis SJ. Elimination of persistent toxicants from the human body. Hum Exp Toxicol. 2011 Jan;30(1):3-18. doi:
X RICHY 10.1177/0960327110368417. Epub 2010 Apr 16. Review. PMID: 204004 89.
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Is There a Place for Fasting within Detox Protocols?

* Intermittent feeding
* Time-restricted feeding
* Periodic fasting

* Animal studies indicating improvements for diabetes,
cardiovascular disease, cancers and neurological disorders such
as Alzheimer's disease Parkinson's disease and stroke

AGNOSTICS Ageing Res Rev. 2016 Oct 31. pii: $1568-1637(16)30251-3.

00000



Doing Fasting Correctly

* Ensure hydration

e Eat nutrient-dense foods
* Monitor for dizziness, fatigue, energy loss

JBI Database System Rev Implement Rep. 2015 Oct;13(10):60-8.

GENOVA

DIAGNOSTICS
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What Do You Do First?

GENOVA

sNOSTICS
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Assess Diet and Lifestyle

Use a diet and lifestyle journal to evaluate over multiple days:

C
00000

Food & drink intake, times
Stress-reducing practices

Sleep quantity and quality
Exercise/movement

Relationships
Mental/emotional/spiritual health




Where Is Your Patient's Diet on the Spectrum?

TOXICITY

GMOs
Glyphosate
Advanced Glycation

Endproducts (AGEs)
Heterocyclic amines

Artificial sweeteners
Hormones and antibiotics
Preservatives

Endocrine disruptors/plastics
High heavy metals

High-fiber plant foods
Phytonutrient-dense foods
Vitamin and mineral cofactors

Antioxidants for phase |
protection

High-quality proteins for phase
Il conjugation

Plant-based methylating agents
Hydrating foods and liquids
Alkalizing plant foods

X013d



What is Toxic?
The Checklist

v’ Are they eating heavily processed foods with a number of
synthetic ingredients?

v" Are they eating refined oils?

v’ Are they eating high amounts of refined sugar?

v' Do they eat artificial sweeteners?

v’ Are they eating large, regular amounts of high-mercury fish?
v" Are they eating more conventional than organic foods?

v" Are they drinking contaminated water?

v' Are they eating the same things over and over again?

v" Are they eating food in plastic or cans?

v" Are they overcooking or browning foods?
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What is Detoxifying?
The Checklist

v' They are eating organically grown fruits and vegetables
v" They are eating varied colors of whole foods

v’ They are eating clean protein and fat sources

v' They are drinking filtered water

v" They are drinking from glass or stainless steel containers

v’ They are eating good quality protein sources throughout
the day
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Eat Organic:

Organic diets lower dietary exposure to organophosphorus pesticide in children

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.”



Plants Are Essential to Human Health

Kim H, Hwang JY, Ha EH, Park H, Ha M, Lee SH, Hong YC, Chang N. Fruit and vegetable intake influences the association between
E O exposure to polycyclic aromatic hydrocarbons and a marker of oxidative stress in pregnant women. Eur Clin Nut.2011
S Oct;65(10):1118-25. doi: 10.1038/ejcn.2011.77. Epub 2011 May 18.



What Do You Do with Food/Nutrients If
Your Patient Has SNPs for CYPs?

GENOVA
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Two Major Pathways of Detoxification

Water-
[FatTSol‘ubIOJ — —p-|  Soluble
oxin Compound

Genomic Variations
Toxins
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Oxidative Stress
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Patient: - Order Number:
DOB: Ny
Sex: F
MRN:
Security Code
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PHASE I Detoxification: The First Line of Defense

In Phase | detoxification, enzymes, known collectively as the cytochrome P-450 system, use oxygen to
modify toxic compounds, drugs, or steroid hormones. Many toxins must undergo Phase Il
detoxification after a reactive site has been formed. Because there are many different toxic
compounds the body might encounter, there are many variants of Phase | enzymes

Cytochrome P-450

Gene
CYPIAL
CYPIBI *
CYP2A6
CYP2C9 *
CYP2C19 *
CYP2D6
CYP3A4 "

\\\O\.xg

Your Results: Polymorphisms (SNPs) in
the genes coding for a particular enzyme
can i or, more ly.
decrease the activity of that enzyme. Both
Increased and decreased activity may be
fi Phase | ck
without increased clearance in Phase Il
can lead to the formation of toxic
intermediates that may be more toxic than
the original toxin. Decreased Phase |
clearance will cause toxic accumulation
in the body. Adverse reactions to drugs
are often due to a decreased capacity for
g them from the system

Key v Optimal genomic potential - no polymorphism detected
. Polymorphism detected in this enzyme, increasing your

susceptibility to toxins, if exposed

®  Multiple SNP locations were evaluated for these genes G E VA

NR See commentary if applicable

DIAGNOSTICS




SNPs in Thai Population 100 subjects (Detoxigenomic)

Phase 1

Detoxffies poly- cyciic aromatic hydrocar- bons (PAHs) produced from
CYP1A1 * the combustion of organic materiaks (exhaust fumes, charbroied
meats, etc.).

CYP1B1 * is involved in the 4-hydroxylation of estrogen
CYP2A6 detoxfies nitrosamines and nicotine

CYP2C9 * detoxifies coumadin® and sufonylureas.
detoxifies proton-pump inhbitors (e.g., priosec®) and many
CYP2C19 * anticonvukants (e.g., vaium®).
CYP2D6 detoxifies ~20% of al prescription drugs including tricycics, MAOIs,
SSRIs, opiates, antiarrhythmics, beta- blockers, Cmetidine, etc
detoxifies over 50% of all prescription medications and most steroid
hormones

CYP3A4

4/19/z2017



SNPs in Thai Population 100 subjects (Detoxigenomic)

Phase 2
Gene Affects
Methylation|
Polymorphsms may lead to impared metabolsm of the
- catecholamine neurotransmitters (dopamine, epinephrine, and
(+)
coMT Liver/Gut 39% norepnephrine) and may predspose individuals to anxiety , ADHD,
akoholsm, and rapid cycing in bipolar individuaks.
NAT1 Al cels 0%
NAT1 Liver/Gut 0%
NAT2 ver/Gut | 26% _ _ o
NAT detoxifies many environmental toxins, including tobacco smoke
NAT2 tver/Gut | 55% [and exhaust fumes. Polymorphisms may result in slow or rapid
acetylation, both associated with increased risk of lung, colon, bladder
NAT2 Liver/Gut 30% |, or head & neck cancer .
NAT2 wver/Gut | 0%
= & =
NAT2 wver/Gut | 22%




Conjugation (Glutathione s-transferase)

Liver/Kidney| 7490 |GsT detoxifies many water-soluble environmental toxins, including
: : 36% solvents, herbicides, fungicides, and heavy metak (eg, mercury ,
GSTP1 Brain/Skin cadmium, and kead). Defects in GST activity can contrbute to fatigue
GSTP1 Brain/Skin 4% syndromes and many cancers
Oxidative Protection
0%
2oD1 Syso Mutations affecting these antioxidant enzymes can kead to increased
SOD1 Cytosol 0% |free radical activity and cell damage, and may increase the risk of
developing neurodegenerative disorders

SOD2 Mitochondria




Tailoring Foods to Detox Pathways

e Phase | Cytochrome Systems

* Phase Il Conjugation Enzymes

* Antioxidant Response Element/Nrf2
* Metallothionein Response Element

J Nutr Metab. 2015;2015:760689. doi: 10.1155/2015/760689. Epub 2015 Jun 16. Review.
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7 Things to Know about SNPs When It Comes to Detox

e Strong research and clinical data are lacking

* SNPs go together with functional biomarkers for a complete biochemical picture
* SNPs are a qualitative rather than a quantitative marker

* They cannot be judged in isolation

* Epigenetics is often not taken into account when discussing genetic variants

* SNPs are typically not “on” or “off”

* Clinical symptoms should be main driver to treat rather than SNPs, although SNPs
may provide insight on what to address

.....



What If You Have Patients with SNPs in the
Cytochrome P450s (CYPs)?

* Nutrient-dense foods
* Daily full-spectrum MVM

Fortify Using Basic Nutritional Cofactors

“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.
IntJ Vitam Nutr Res. 2013;83(1):5-13.

GENOVA
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Provide Antioxidant Support to Those
Patients Going through Toxic Stresses

Broad-spectrum antioxidants:
e Vitamin C and bioflavonoids

e Vitamin E and tocotrienols For patients who:
* Have SNPs in Phase

* Mixed carotenoids
Il enzymes

Have toxic jobs and
hobbies

* Are under undue
stress
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