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OPTIMIZING HEALTH

,év/zeﬂ is a long-term approach that systematically seeks continuous improvement
by means of small, incremental changes, improving efficiency and quality.

Educating, Equipping, and Empowering Clinicians a
their Patients to Mitigate Chronic Disease and Optimiz
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How would you describe your own physical health at this time?
Would you say your physical health is -- excellent, good, only fair
or poor?
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Downloaded March 29, 2021, from -
https://news.gallup.com/poll/1648/personal-health-issues.aspx
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Yet Over 70% of Americans have at
least 1 chronic health condition.
Chronic diseases cause 7 out of 10
premature deaths—many of which
are completely preventable and
account for 86% of our nation’s
healthcare costs.

And 40% have 2 or more.

Without A Doubt!
> When to introduce Life-time Aging Gracefully Protocols?
Without A Doubt!

The aim of this Seminar is how to identify, assess and treat
Chronic Degenerative Diseases, Correcting Biochemical,
Functional and Metabolic Health Issues -

~ Without A Doubt! ~
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Seminar Objectives:

Have fun!

Take home this today’s information and put it to use
Monday morning!

Gain the understanding and confidence with
Methylation Principles and effectively treat patients
suffering from chronic degenerative diseases.

A clear and relevant understanding of undertaking a
simple, concise, and systematic approach to methylation
and managing chronic degenerative diseases.

Aging with Grace and Dying with Dignity:!
~ Without A Doubt~

Disclaimer

The information presented is presented solely for
educational purposes, and it is up to the clinician to
determine appropriate intervention and/or
appropriate referral to other health care practitioners.

Procedures and products recommended should not be
construed as a claim or representation that such
procedure or product will constitute a cure.

Treatment and Nutritional recommendations
presented may be considered “off-label” per FDA
definitions.
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Seminar Overview - Notices

Clinicians must use their own personal judgment, training,
knowledge and experience to formulate and direct
‘Individualized patient treatment’ ((Bioindividuality).

Some of the procedures or information presented may be
beyond your scope of practice, depending upon your
licensure, training, state, etc.. Please consult your state board
for clarification performing new procedures.

Warning - portions of this presentation may contain
imperceptibly dry humor, no humor at all or may not even be
perceived to be funny at all.

Sometimes thoughts just pop into my head and exit my mouth!
- Don’t say you weren’t warned

Our goal is to recognize and identify patterns of
internal chemistry, toxicity and nutritional
deficiencies, as early as possible, which if corrected
now will lead to Optimum Health and an improved
quality of life.

If left uncorrected, they may become full-blown
diseases later. Perhaps, requiring dangerous drugs
and/or surgery in an attempt to prolong life, and
most likely diminishing quality of life to a mere

survival mode.
HEALTH /

Kaizen
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2 Case study examples describing underlying
core foundational issues set the stage for
unraveling the chronic disease Conundrum

> Infection causing thyroid malfunction

> Genetic “Parkinson-like” disorder

Deb (DOB - 10/13/62) - originally seen in our office 4/2014 - presenting
complaints: insomnia, anxiety/depression, fatigue, tinnitus

10/2017 - she had some labs (no CBC)- all WNL, later in the the month she
presented to her local clinic with laryngitis (CBC Mono 10%)

12/21/17 - labs TSH .06
1/8/18 US - Dx- Enlarged heterogeneous and hyperemic thyroid gland without
discrete nodularity

2/5/18 - TSH 113.1, TPO antibodies >900
2/26/18 - TSH 0.1

3/14/18 - TSH 35.2

4/30/18 TSH 0.04

6/1/18 - TSH 0.3

8/1/18 - TSH - 0.5

9/12/18 - TSH - 3.9 (mono 9%)

11/6/18 - TSH - 4.4 (mono 9%)
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Gary - DOB 9/10/52 - 64 yoa First presented to our office 2/16/17 co:
unsteadiness, poor balance, poor visual focus, Extreme fatigue, constipation
and dry mouth. Had been diagnosed 1 year before by Ul as MSA. Was on
carbidopa-levodopa tid.

Treated Microbiome originally - rapid, significant improvement.
7/18/17 - Monocytes 11% (<10%), lymph 12% (20-40%)

11/8/17 - Monocytes 13%, lymph 10%

1/31/18 - Monocytes 13%, lymph 16%

5/8/18 - Monocytes 15%, lymph 18%

10/11/18 - Monocytes 12%, (Abs mono - 1.0 lab < .9) lymph 16%
11/7/18 - Feeling GREAT! Eyes are focused most of the time, balance getting
more steady.

Common Presenting Complaints:

» Anxiety/Depression

Our Goal:

Achieve maximum or optimal human potential by:
**Restoring BALANCE:
» Removing the interferences
» Correcting the deficiencies
Identifying and Correcting the biochemical, functional
and metabolic disturbances robbing our patients of
their full potential for optimal health.

» Pain
» Sleep disturbances
» Weight gain/loss



4/23/2021

We are on a mission to improve the
health of individuals and the families
we have the privilege of serving.

To help those with chronic illness
regain, maintain and enhance the
quality of life for this, as well as
future generations -

Safely, Effectively and Naturally.

13

» Acid/Alkaline Balance
» Blood Sugar Regulation
» Stress

14
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Applying a Systematic, Simple, and Effectivex
Approach to Chronic Diseases:
Unraveling the Gordian Knot* of Chronic Diseases

*The Gordian Knot is the legend of Phrygian Gordium associated with Alexander the
Great. It is often used as a metaphor for disentangling an "impossible" knot solved
easily by thinking outside the box ("cutting through the Gordian knot").

Seminar Objective: To present practitioners a systematic approach for developing

effective methods to evaluate, assess, and treat chronic health conditions; utilizing
innovative nutritional therapeutic options to support improved health outcomes.

By thinking outside of the box, the practitioner will be able to “unravel” the mystery
of the Gordian Knot in the management of chronic diseases. \

The Kaizen Way ~ Without A Doubt!!!

HEALTH /
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Supporting and Managing Chronic Degenerative
Diseases and Creating Safe, Effective
Nutritional Protocols

Examination
Symptom

Surveys

In-Office Tests

Laboratory
Testing

HEALTH ,
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OPTIMIZING HEALTH
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“Everyone has a physician
inside him or her; we just
have to help in its work.
The natural healing force
within each one of us is
the greatest force in
getting well.”

Hippocrates

_ _

Diseases linked to unhealthful diet and lifestyle choices, such as
diabetes and cancer, are the leading causes of death in the
United States, according to data published in JAMA. Researchers
compared mortality for hundreds of causes and risk factors and
found that heart disease, lung cancer, high BMI, and high blood
pressure and blood sugar were all among the top risk factors for
mortality. Dietary risk factors surpassed tobacco use as the
leading cause of death. The authors note differences in risk
factors at the state level and recommend targeted approaches to
address these issues for disease prevention.

JAMA April 10, 2018

JAMA. 2018;319(14):1444-1472.doi:10.1001/jama.2018.0158
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Ehe New Aork Eimes

Can Eating Organic Food Lower
Your Cancer Risk?

In a study, those who ale more organic produce, dairy, meat and other products had 25
percent fewer cancer diagnoses over all, especially lymphoma and breast cancer.

a By Roni Caryn Rabin

Oct. 23, 2018

People who buy organic food are usually convinced it’s better for their health, and they’re willing
to pay dearly for it. But until now, evidence of the benefits of eating organic has been lacking.

Now a new French study that followed 70,000 adults, most of them women, for five years has
reparted that the most frequent consumers of organic food had 25 percent fewer cancers over all
than those wha never ate organic. Those who ate the most organic fruits, vegetables, dairy
products, meat and other foods had a particularly steep drop in the incidence of lymphomas, and
a significant reduction in postmenopausal breast cancers.

‘The magnitude of protection surprised the study authors. “We did expect to find a reduction, but
the extent of the reduction is quite important,” said Julia Baudry, the study’s lead author and a
researcher with the Center of in Epi i and istics Sorbonne Paris Cité of the
French National Institute of Health and Medical Research. She noted the study does not prove an
organic diet causes a reduction in cancers, but strongly suggests “that an organic-based diet
could contribute to reducing cancer risk.”"

The study, published Monday in JAMA Internal Medicine, was paid for entirely by public and
government funds,

Nutrition experts from Harvard who wrote a Y panying the study exp

caution, however, criticizing the researchers’ failure to rest pesticide residue levels in participants
in order to validate exposure levels. They called for more long-term government-funded studies
to confirm the results.

“From a practical point of view, the results are still preliminary, and not sufficient to change
dietary recommendations about cancer prevention,” said Dr. Frank B. Hu, one of the authors of
the commentary and the chairman of the department of nutrition at Harvard's TH. Chan School
of Public Health.
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F1GURE 1: Lifestyle-induced chronic disease.

Hindawi Publishing Corporation, The Scientific World Journal; Volume 2013, Article ID 129841,
14 pages. http://dx.doi.org/10.1155/2013/129841
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Methylation

» VITAL Metabolic Process!
» Occurs in every cell of the body - Billions of times per second.
» Can affect EVERY organ.
» Turn genes on and off, important in the development of cancer.
» Process chemicals and toxins - Bio transformation.

» Process and metabolize hormones - estrogen.

» Make neurotransmitters - dopamine, serotonin, and epinephrine.
» Produce energy - ATP, CoQ10, and carnitine.

» Important for myelination.

» Synthesis of DNA and RNA.

» Necessary for healthy immune system - NK and T cells.

EPIGENETIC MECHANISMS
are affected by these factors and processes:
. [ (in utero, childhood)

HEALTH ENDPOINTS

HISTONE TAIL

factors to histone “tails™
alters the extent to which DNA is wrapped around
andnul\nhblltydmhmbm

to be

11
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EPIGENETICS

>

Epigenetics is the study of how these chemical reactions
occur and the factors that influence them.

\
Coined by C. H. Waddin@ in 1942 as a portmanteau of s
the words epigenesis and genetics

Recent findings in epigenetics shed new light on the
regulation oi(Jixpression: The most frequently

studied epigenetic mechanisms are:

» DNA methylation
» Histone modifications and
» MicroRNA

EPIGENETICS

Epigenetics is considered an importanthechanism in the
unknown etiology of many diseases. Over the past
decades, epigenetic studies mainly have been focused on
embryonic developmenming, and cancer.

More recently, epigene‘tics has been thhIighted in many
other processes, such as inflammation, immune diseases,
obesity, insuli istance, type 2 diabetes mellitus,
cardiovascular diseases, and neurodegenerative diseases.

This is due to rations in epigenetic modifications by
external or internal environmental factors and their
ability to change gene expression.

12
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Theory thagf( features of an organism arise
from an interaction between genetic and

envi ental influences.
&w’ Nature vs. Nurture
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epimutagen

m .
epi- + mutagen

Noun - epimutagen (plural epimutagens)

Any material/process that causes epimutagenesis, in other
words, anything that will alter “Genetic Expression!!”

bl
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Overview

What is the exposome?

‘exposome”.
defined i lifetime R
individuat

diet,lfestyle, otc. o unig
physiolozy, P jated.

methods. felds of study . lipidomics 4,
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certain merits.
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“omics” technologies have the potential to further cur
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Exposome Epigenetic Modifications- Epigenome

h Exercise Medicine

Nutrition Nutrition
Activity
n-y-s;u:unmu
moin i P
Alcohol - :
Pathogens Histone modifications
Drugs . o HOAC
Toxins y HAT
— Modified Phenotype
Sleep Hygiene ol Platelet Health and Function
- Platelet
Phenome
Platelet Function: Genome Transcriptome
H is and Th b \or
g
DS 'y
Metabol
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The ‘Balance’ between Health/Disease:

' INFLAMMATION <=) REACTIVE OXYGEN SPECIES \

MITOCHONDRIAL (DYS)FUNCTION ‘ HEALTH/DISEASE

EPIMUTAGENS
Mitochondrial Health
Digestion
pH - Acid/Alkaline Balance
Sugar Regulation
Microbiome
< Pathogens - Stealth Infections
v' Viral loads
v' Bacterial loads
v" Fungal infections
v' Parasites
Gut - Brain Connection
Stress
Hydration
Eliminating and Mitigating the negative factors:
< Diet/ Lifestyle
< Heavy metals
< Toxins
Electrical/Energetic
Exercise
Structural
Hormonal Balance
Neurotransmitters
Vitamin/Mineral Balance & Phytochemicals
Essential Fatty Acids
Emotional/Psychological
Sleep

Y VVVYY

YV VY

HEALTH /
alzen

Spiritual Congruence OPTIMIZING HEALTH

(C) Health Kaizen - 2021

VVYVVYVYYVYY
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s* > NIH Public Access
2 & Author Manuscript
Forgenst

Published in final edited form as:
Epigenomics. 2012 October : 4(5): 503-509. doi:10.2217/epi.12.41.

T

-HIN

... ‘evidence suggests that epigenetic changes (i.e. set of
reversible, heritable changes in gene function or other cell
phenotype that occurs without a change in DNA sequence), may
affect the aging process and may be one of the central
mechanisms by which aging predisposes to many age-related
diseases. The total number of altered methylation sites increases
with increasing age....

Epigenomics. 2012 October; 4(5): 503-509. doi:10.2217/epi.12.41.

‘with increasing age, such that they could serve as marker for chronological age. This article
systematically highlights the advances made in the field of epigenomics and their contribution to

jduosn

the understanding of the complex physiology of aging, lifespan and age-associated diseases.

Keywords

33
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oren Human leukocyte telomere length is
associated with DNA methylation levels

SUBJECT AREAS:

...... epigenetic ‘signature’ of chronological age is
related to telomere length shortening. It is well-
known that there is wide inter-individual variation
for the risk of age-related disease in people of the
same chronological age. Loci at methylation levels
are associated with both chronological age and
telomere length may thus be of particular relevance
to the investigation of factors that influence
successful aging....”

4:4954 | DOL 10.1038/wep04954

34
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Sign in to NCBI

Pllbm.d,gov [ PubMed n
National Instutes o Heath Advanced
Abstract « Send to: »
Full text links
Nat Cell Biol. 2006 Apr;8(4):416-24. Epub 2006 Mar 26. ,ﬁm
DNA hyl ases control tel length and tel bination in i
colls.

# Author information

Abstract

Save items

W Addto Favorites ~ ~

Here, we describe a role for DNA (DNMTs) in telomere length control. Mouse y
stem (ES) cells genetically deficient for DNMT1, or both DNMT3a and DNMT3b have

Related in PubMed &

compared with wild-type controls. Mammalian telomere repeats (TTAGGG) lack the canonical CpG melhylahon site.
However, we that mouse ic regions are heavily and that this i is

Telomere length regulates the epigenetic

in DNMT-deficient cells, We show that other heterochromatic marks, such as histone 3 Lys 9 (H3K9) and histone 4 Lys 20
(H4K20) trimethylation, remaln al bolh sublelomerlc and lelomeric regions in these cells. Lack al DNMTs also resulted in
mvolvlng and by the
ia (PML) bodies (APBs). This

of i ing of

increased telomeric recombination may lead to telomere-length changes, although our results do not exclude a potential
involvement of telomerase and telomere-binding proteins in the aberrant telomere elongation observed in DNMT-deficient
cells. Together these results demonstrate a previously una

reciated role for DNA methylation in maintaining telomere

PMID: 16565708 [PubMed - indexed for MEDLINE]
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HHS Public Access

Author manuscript
Expert Rev Clin Inmunol. Author manuscript: available in PMC 2015 November 06.
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= Published in final edited form as.

3 Expert Rev Clin Immunol. 2015 January : 11(1); 45-58. doi:10.1586/1744666X.2015.994507
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@ Aut d in the era: how has epigenetics
2
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hanged our
the field to evolve?

and how can we expect

9

The contribution of DNA methylation, histone modification, and

noncoding RNA for each of these disorders is discussed, including
examples both of candidate studies and larger epigenomics surveys,
and in various tissue types important for the pathogenesis of each.
The future of the field is speculated briefly, as is the possibility of

therapeutic interventions targeting the epigenome.

Expert Rev Clin Immunol. 2015 January ;
doi:10.1586/1744666X.2015.994507.

11(1): 45-58.

o Sjogren’s syndrome (SS). The of DNA methy Iustone and
noncoding RNA for each of these disorders is discussed. including examples both of candidate
studies and larger epigenomics surveys. and in various tissue types important for the pathogenesis
of each. The future of the field is speculated briefly. as is the possibility of therapeutic
interventions targeting the epigenome.

>

'§.' Koywords

2 ification: microRN. i disease: systemic lupus

§ emhemarosns rheumatoid arthrifis: systemic sclerosis: SJBEWII s syndrome

36

status of t [Nat Genet. 2007]

F of DNA
for CpG islands in r [Genome Res. 2004]

Hypomethylation of subtelomeric regions
in ICF syndrome [Hum Mol Genet. 2008]

[ Alternative lengthening of
telomeres in mammali [Oncogene. 2002)

Telomeres, interstitial telomeric
repeat sequences, anc [Mutat Res. 2006]

See reviews..

See all
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NUTRIGENOMICS

Nutrigenomics is a branch of nutritional genomics
and is the study of the effects of foods and food
constituents (vitamins, minerals, enzymes,
phytochemicals) have on gene expression.

This means that Nutrigenomics is research focusing
on identifying and understanding molecular-level

interaction between nutrients and other dietary
bioactives with the genome.

37

NUTRIGENOMICS

> Diet can definitely alter the epigenetic state of the genome leading
to dramatic deprogramming or reprogramming of large numbers of
genes in metabolic pathways and physiological systems.

» This may affect the incidence of long-latency, late-stage, diseases
such as CVD, IDDM ,neurodegenerative diseases, cancer, etc.

»Foods contain many inhibitors and stimulators of chromatin
remodeling systems (DNA methylases and histone acetylases and
deacetylases), making Nutritional intervention a plausible way to
“Reprogram” the epigenome to promote health and prevent disease
processes.

19
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ABSTRACT: Epigenetics can be defined as inheritable and reversible
phenomena that affect gene expression without altering the underlying
base pair sequence. Epigenomics is the study of genome-wide epigenetic
modifications. Because gene expression changes are critical in both normal
development and disease progression, epigenetics is widely applicable to
many aspects of biological research. The influences of nutrients and
bioactive food components on epigenetic phenomena such as DNA
methylation and various types of histone modifications have been
extensively investigated. Because an individual’s epigenetic patterns are
established during early gestation and are changed and personalized by
environmental factors during our lifetime, epigenetic mechanisms are quite
important in the development of transgenerational and adult obesity as
well as in the development of diabetes mellitus. Aging and cancer
demonstrate profound genome-wide DNA methylation changes, suggesting
that nutrition may affect the aging process and cancer development
through epigenetic mechanisms.

Adv. Nutr. 4: 530-532, 2013

Epigenetics and Bacterial Infections

Hélene Bierne'>, Mélanie Hamon'**, and Pascale Cossart'

he

Summary - “...Thus, pathogenic bacteria can be
considered as potential epimutagens able to reshape the
epigenome. Their effects might generate specific, long-
lasting imprints on the host cells, leading to a memory of
infection that influences immunity and might be at the
origin of unexplained diseases.”

Cold Spring Harb Perspect Med 2012:2:a010272

first obvious targets to reprogram the genome  epigenetic modulators, which regulate DNA ac-
and bacteria use diverse tricks toalter theirfunc-  cessibility olling the chromatin struc-
tion. For instance, bacteri rs can hi- . Epigenetic modifications of

jack cellular signaling pathways that activate
or sequester transcription factors (¢.., NF-xB,
IRF/STATS, or AP-1) in the cytosol of targeted

20
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Trends Microbiol. 2010 Oct; 18(10): 439-447. doi: 10.1016/j.tim.2010.07.003

Epigenetic reprogramming of host genes in viral and

microbial pathogenesis
Kaonstantinas Paschas and Martin | _Allday

Summary - “...This article reviews examples of
viruses and bacteria known or thought to induce
epigenetic changes in host cells, and how this
might contribute to disease.”

Trends Microbiol. 2010 Oct; 18(10): 439-447.
doi: 10.1016/j.tim.2010.07.003

called ‘hit-and-run’ phenomena in infectious disease pathogenes1s
PMCID: PMC3089700

41

Contents liss available at ScienceD

Fongal Genetics nd Biokogy 1 253
lenceDirect
Fungal Genetics and Biology
journal homepage: www.elsevier comiocateryfgbi

Review

Epigenetic mechanisms of drug resistance in fungi £ )

Zanetta Chang’, Vikas Yadav”, Soo Chan Lee”, Joseph Heitman' = . . .

T e A T P Epigenetic changes such as DNA
or chromatin modifications alter

gene expression levels in response
== T to certain stimuli, including
e ) interaction with the host in the case
n.s....,.uam“ma...tm...,.ma,....u «:.!‘Jill:u\-xaz!wﬂsullm intrinsically minm:u Of fungal pathogens.”

Fungal Genetics and Biology 132 (2019)
103253

fungi can develop antifungal resistance.

2. Epigenctic mechanisms in fungi

21
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Experimental Parasite Infection Causes Genome-Wide Changes
in DNA Methylation

Kostas Sagonas (,*" Britta 5. Meyer,'? Joshka Kaufmann,** Tobias L Lenz® Robert Hasler,* and

Christophe Eizaguirre’

‘School of Biological and Chemical SGences Queen Mary University of London, London, UK

*Euolutionary Ecology of Marine Fishes, GEOMAR Helmholcz Cente for Ocean Rescarch, Kiel Genmany

*School of Biological Earth & Envirormental Sciences, Uriversicy Colege Cork, Cork. Republc of Iretand

“Department for Evolutionary Ecology, Max Plandk Institute for Evolutionary Biology. Plén, Germany.

Research Group for Evolutionary Immunogenomics, Max Planck Institute for Evolutionary Biokogy, Plon, Germany

nsttute of Cinical Molecular Bology, Kiel Universiy, Kiel Germany.

Presenc acies: i P Reseach Group behavioul Genemmis, Mas Planck s or Evoluinary Bokgy P, Cermany
Email:

Assaciate editor: Brandon Caut

Fastq raw reads of methylation equencing are deposited at the NIH genedic sequence database (Genfiank) with the accesson 1D

PRINAGOSE37.

“We showed that the
levels of DNA methylation
are higher in infected fish.”

Abstract
Parasites are arguably among the strongest drivers of natural selection, constraining hosts to evolve restance and
tolerance mmﬂﬂn@.mmkhﬁdaﬂwmmpm infection has been widely studied, little is
parasite daptation. Here, we investigated
mmkdhn-nm\mmhb«Mﬁammrq,meapmﬂmmmamwmmqmm
we used the three-spined stickleback fish, 2. model species for host-parasite studies, and their nematode parasite
Camallanus lacustris. We showed that the levels of DNA methylation are higher in infected fish. Results furthermore
between DNA shifts in key fitness and immune traits between infected and control

fish, including respiratory burst and

methylated in infected fish, suggesting parasite-mediated

as the of motile sperm. We
tal, and regukatory processes (cell death and apoptosis) were

parasite

DNA methylation modifications. Our study brings novel

insights into the evolution of vertebrate immunity and suggests that epigenetic mechanisms are complementary to
election.

genetic responses against parasite-mediated s

Key words: DNA methylation, epigenetics, host-parasite interactions, reduced representation bisulfite sequencing.

three-spined stickleback.

Introduction

Evolutionary theory predicts that the adaptive potential of
a population primarily relies on its genomic variation
(Frankham et al.2002). I the case of rapid environmencal
changes, individuals are unlikely to be preadapted to sur-
vive under the new conditions and as such, phenotypic
plasticity may play a central role in population rescue
(Merila and Hendry 2014). Phenotypic plasticity refers to
the capacity of a genotype to produce different phena-
types under different environmental conditions and is
mostly modulated by the regulation of gene expression
(West-Eberhard 2003). Resolving the molecular basis of
phenoypic plasticity could hence be the missing piece

potential of populations o species (Eizaguirre and
Baltazar-Soares 2014 Rey et al 2020)

Epigenetic mechanisms are important  environment-
modulated mechanisms possbly acceleraiing  adaptive
responses to selection (Gugger et . 2016 Anemov et al
2017; Metzger and Schulce 2017). Although several epigenetic
pathways can facilitate phenotypic plasicity (eg. histone
modifcations, chromatin remodeling, and small intrfering
RNAs) methyl group.
is probably the best characterized to date (Scvortsova et al
2018) Although there exists DNA methylation reetting mech-
anisms in the erly ambiyo (Potok et al 2013; Seisenberger
et al 2013) recent evidence suggests thar reprograming may
be incompiete and acquired DNA methylation states may be

Mol. Biol. Evol. 37(8):2287-2299
doi:10.1093/molbev/msaa084
Advance Access publication March
30, 2020

of the puszle for a beter understanding of the adaptve ;e fram parents 1o offpring (Metzger 3nd Schuke

©The Auhat) 2031 b by Okl U —— o
b od P i, ey e Open Access
‘Mol Biol. Evol. 37(8)2287-2299  dot10.1093/molbevimsaalB4  Advance Acces publication March 30, 2020 2287
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NIH Public Access

Author Manuscript

el
Publiked ia £xal odited form
§ Ciar Opin Pediatr. 2008 -1;.:1 21(1): M3-290

and envi

Summary - “For several exposures, it has bee
proved that chemicals can alter epigenetic
marks and that the same or similar epigenetic
alterations can be found in patients with the
disease of concern or in diseased tissues....”

Curr Opin Pediatr: 2009 pril; 21(2): 243-251

Introduction

E Identifying the effacts of savirommantal axposeres on hunum health is a major objective of
3 i o e e et b, gttt

ee— Landmmark for :
H mmm[l]wmmnh.mmmmh
2 capabiliry 1o s the DNA seqesnca. Suck informarion hat bean Senfamannl 1o datarmina
g mlnnia.p. bl i rw.r.m
=

hmmuv\mmp 4] Epiganatics is the stady e changas in
ges sxgrssion that oo without chamges in DNA sequance.[¥] Epigsnetic meckanim:
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in early life and epigenetic variation: a

potential link to disease susceptibility?

Aexander Vaisenman

Abstract

4/23/2021

A growing by o evicence sugoets that the sk of deselopment and ogression of s vatery of human choric

iggered by environr ‘cues during early ife sensiive sages
Exposures (o environmental fctors such as advesse nutrtional, psychological and social conditions, as wel as polutants
and substance abuse in eary Ifle, have been shown to be important determinants of epigenetc programming of
chronic pathological conditions in human poputations. Over the past years, & has become increasingly dear due to the
epigenome-wide lon studies EWASs) that early Iife adverse environmental events may tigger widespread and
persistent afterations i riptional profiing. Several candidate genes have been identfied underying these
associations. n this context, DNA methylation is the most intensively tudied epigenetic phenomenon. In this review,
the cliical and epidemiological evidence for the fole of epigenetic ctors in mediating the link between early ife
experiences and long-term health autcomes are summarized

Keywords: Developmental programming, Chronic disease, Epigenetic modification, DNA methylation,

Environmental xenobiotic, Nuteition, Stress

Introduction
During the past decades, the burden of chronic diseases s
rapidly increasing worldwide. Adult lfestyle factors are
the main risk contributors. It is, however, increasingly
dlear that unfavorble events during early development
may also play a crucial role in the pathogenesis of chronic
pathological conditions. The Developmental Origins of
Health and Disease concept suggests that adverse ex-
posures early in life may reprogram an individual for
immediate adaptation to prematal and/or neonatal envir-
onmental perturbations but enhance the risk of subse-
quent pathologies including cancer, type 2 diabetes (TD),
(CVD), and

“The mecharismns implicated in developmenta! program-
‘ming of chronic disorders are poorly understood, but epi-
genetic mechanisms are likely involved. In mammal, the
epigenome undergoes major  epigenetic modifications

Cammponderce oy

throughout the gametogenesis and early embryogenesss
12, 3). In the early embryo, a dramatic reduction In me-
thylation takes place; the methylation levels reach their
minimum at the early blastocyst stage (32-64 cells). This
process of epigenetic. reprogramming throughout early
embeyogenesis erases gamete-specific methylation pat-
tems inherited from the parents and s crucil to
establishing pluripotency. After implantation, a wave of
de novo methylation occurs. Another demethylation—

don cycle of epigenetic fakes
plsce In the primordial germ cells which are the embry-
onic progenitors of oocytes and sperm. However, these
processes differ in primordial germ cells and in embryos.
In primoedial germ cells, demethylation s close to abso-
lute (with the exception of a few resistant retroelements),
whereas in carly embryos, methylation of imprinted gene
regions is preserved, enabling parent-of-origin-specific
fene expression in later tissues [2]. Early embryonic main-
tenance is especially critical in the context of develop-
mental programming because this proces s sensitive to

woreogy, Wihgorodiays
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ORIGINAL ARTICLE
Epigenomic profiling of men exposed to early-life stress reveals
DNA methylation differences in association with current
mental state

N e 1 il el 2 a 24567 "

“Our results support the concept that DNA
methylatlon differences may be important in
the pathogenesis of psychiatric disease.”

Transl Psychiatry (2014) 4, e448; doi:10.1038/tp2014.94
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Adv Protein Chem Struct Biol, 2017;106:139-1889. doi: 10.1016/bs.apcsb.2016.09.003. Epub 2016 Oct 18.

Epigenetic Changes in Chronic Inflammatory Diseases.
@gﬂ“ Richard-Miceli C2, Tost J3

Author information

Abstract

The number of people diagnosed with chronic inflammatery diseases has increased noteworthy in
the last 40 years. Spondyloarthritis (SpA), i y bowel di (IBD), and p are the
most frequent chronic inflammatory diseases, resulting from a combination of genetic predisposition
and environmental factors. Epigenetic medifications include DNA methylation, histone medifications,
and small and long noncoding RNAs. They are influenced by environmental exposure, life-style, and
aging and have recently been shown to be altered in many complex di including infl y
diseases. While epigenetic modifications have been well characterized in other diseases such as
cancer and autoimmune diseases, knowledge on changes in inflammatory diseases is lagging
behind with some disease-specific differences. While the DNA methylation profile of different cell
types in patients with IBD has been relatively well described, less is known on changes implicated in
psoriasis, and no systematic genome-wide studies have so far been performed in SpA. In this
chapter, we review in detail the reported changes in patterns of DNA methylation and
posttranslational histone medifications in chronic inflammatory diseases highlighting potential «
connections between disea: iated ysi | changes such as the dysbiosis of the
microbicme or genetic variations associated with disease susceptibility and the epigenome. We also
discuss important parameters of meaningful epigenetic studies such as the use of well defined,

di ant cell 1s, and elude on the potential future of engineering of the epigenome

in inflammatory diseases.

© 2017 Elsevier Inc. All rights reserved

KEYWORDS: Behcet's disease; Crohn's disease; DNA methylation; EWAS; Epigenetics; Histone modifications;
Inflammatory bowel disease; Psoriasis; Spondyloarthritis; Ulcerative colitis

PMID: 28057210 DOI: 10.1016/bs apesh 2016.09.003
[Indexed for MEDLINE]
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CRITICAL REVIEWS IN ORAL BIOLOGY & MEDICINE

©: Fapaizalio Epigenetic Mechanisms in
St inn e Inflammation
e e e

J Dont Res 90{1]:9-17, 2011

ABSTRACT

Epigenctic modifications occur in response 10

INTRODUCTION

“Major epigenetic events include methylation
and acetylation of histones and regulatory
factors, DNA methylation, and small non-coding
RNAs. Diet, pollution, infections, and other

4/23/2021

“...in chronic inflammatory diseases
highlighting potential connections between
disease-associated pathophysiological changes
such as the dysbiosis of the microbiome or
genetic variations associated with disease
susceptibility and the epigenome.”

Adv Protein Chem Struct Biol. 2017;106:139-189.
doi: 10.1016/bs.apcsb.2016.09.003. Epub 2016 Oct 18.

pigenctics is defined as the study of mitotically and meiotically herita-
ble changes in genc function that arc not dependent on DNA sequence
(Feinberg, 2007). The molecular basis of epigenetic processes is complex and

cavironmental changes and play @ fundamental
role in gene expression following environmental

environmental factors have profound effects on

stimuli. Major epigenetic events include methyla-
e ; Wl Govolves modifications of histoncs, methylation of DNA., positioning of his-
o0l ictylation O hiskoned “sed Jeguluniy mm\ulam» and genc regulation by nan-coding RNAs. Epigenctic modifiea-

epigenetic modifications and trigger

susceptibility to diseases. Despite a growing body

fictors, DNA methylation. and small non-coding 3

RNAs. Diet, pollution, infections, and other envi- i l“""‘““v '<\=;“hle and, nwvl::on- " xm@: of
ronmental factors have profound effects on epi- O ”

genetic modifications and trigger susceptibility to 2 = :

diseases. Despite a growing body of literature
addressing the role of the cavironment on gene
expression, very little i known about the cpigen-
ctic pathways involved in the modulation of
inflammatory and anti-inflammatory genes. This
review summarizes the current knowledge sbout
epigenctic control mechanisms during the inflam-
matory response.

fors (nutrients, foxins, infections, hypoxia) can have profound cffects on

the cpigenctic signature (Fig. 1) and tngger susceptibility to discase (Barros
1 mpl

discases (Thompson and E
showed that periodontal infection can lead to placental-fetal exposure md
when coupled with a fetal inflammatory response, leads to preterm delivery.

KEY WORDS:

tions, DNA methyla

. histone modifica-
nflammation.

INFLAMMATION

Inflammation is a complex physiological response of an organism to harmfl
stimuli, such as pathogens, damaged cells, or irritants. In acute inflammation,
the initial response of the body 10 a stimulus is achieved by increasing the
migration of leuk I When
inflarmation has a slow onset and perists for a long:period of tine, i

nptoms in chronic Dot as severe as
in scute mnannuum o the condition s persisent. Chronlé inflasecation
underlies many diseases, ineluding periodontal disease and dishetes mellitus
(Dunaing, 2009).

The complexity of the ¥ response requires the development of
gulatory network o carry oul funcions at signak specific
levels (Medzhitov
speciific genes for
and remodeling (M
cal roles in diverse chronic discases, inchud
alysis of recent data indica
portant in the scquis

). Macrophages play criti-
‘cancer and allergic responscs,
iromatin modifications are mecha:
hcmvn'\ (Khansasi

AT

DO 10.11770022014510375683

e u
covalen hivtone moffications, v been shown o b criica i
tion of inflamen es (Medzhitow and Hoeng. 2009). In scdition, several
of these regulatory factoes are controlled by epigenctic mechunisms in T-cells
and monocytes (Lal ef af., 2009; Wells, 2009 Wicrda er al., 2010).

Received Mirch 11, 2009; Last revision June 23, 2010;
Accepted June 23, 2010
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of literature addressing the role of the
environment on gene expression, very little is
known about the epigenetic pathways involved in
the modulation of inflammatory and anti-
inflammatory genes.”

J Dent Res 90(1):9-17, 2011
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EPIGENETIC MECHANISMS HEALTH ENDPOINTS
* Cancer

* Autoimmune disease

* Mental disorders

+ Diabetes

EPIGENETIC

.mmn

HISTONE TAIL

HISTONE TAIL

The binding of epigenetic factors to histone “tails”
alters the extent to which DNA is wrapped around -
hi and the availability of genes in the DNA

to be
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Methylation - The Good

» Detoxification: without, it would lead to an accumulation of
environmental toxins, such as heavy metals and environmental
chemicals, causing inflammation

> Glutathione and taurine production: a decreased level of this
molecule leads to increased free radical damage; inflammation

» Hormonal metabolism: may lead to an increase in certain hormonal

metabolites

» Neurotransmitter - synthesis and metabolism (serotonin & dopamme)
» DNA and Histone synthesis (Thymine)
> Energy production - CoQ10, carnitine, creatine, ATP

» Myelin production

> Build and maintain cell membranes(Phosphatidylcholine)

51

Methylation

The NEW ENGLAND
]OURNAL of MEDICINE

AUGUSTS, 2020 vor s wo.o

A Randomized Trial of Hydroxychloroquine as Postexposure
Prophylaxis for Covid-19
O..Souvae, M. Pulln S Bangivala K. s, . ofgen, C Okt . Sigper A N

ML Nicol M. Abase, N Engen, M P.Cheng, . 3841, 5 A Loinr, ) Mackerae, G. Drooot, . Marien,
R. Zarychanski, LE. Kelly, LS. Schwartz, E.G. McDonald, R. Rajasingham, T.C. Lee, and K.H. Hullsiek

ABSTRACT

(Covide19) Oceurs after exposure to severe acute respirie

We tonducted a randomized, daublelind, placsbo-controled trial scros
United States and parts of Canada testing hydroychloroquine as postexposure pro-
plylais. We enrolled adults who had houselol ldmmpg[ml exposure to some-

ﬂmlyﬁx4:dd.vnma] days). The primary outcome
ratory-confirmed Covid-19 or illness compai

etexpostrepropa i witin 4 days afe xposure. (Fundd by Davd Baseuck
and Jan Ellison Baszucki and others; ClinicalTrials.gov number, NGT04306666.)

L) uED 3835 NEMO%G augusTe, 020 517

“Tue New Englond Jowual of Mediciae
e 16,2021 o ot
Al g reserved
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“...we randomly assigned participants to receive either placebo or
hydroxychloroquine (800 mg once, followed by 600 mgin 6 to 8
hours, then 600 mg daily for 4 additional days).”

“The incidence of new illness compatible with Covid-19 did not
differ significantly between participants receiving
hydroxychloroquine (49 of 414 [11.8%)]) and those receiving
placebo (58 of 407 [14.3%]); the absolute difference was -2.4
percentage points (95% confidence interval, -7.0 to 2.2; P = 0.35).
Side effects were more common with hydroxychloroquine than
with placebo (40.1% vs. 16.8%), but no serious adverse reactions
were reported.”

“We randomly assigned participants in a 1:1 ratio to receive
either hydroxychloroquine or placebo.”

N EnglJ Med 2020;383:517-25. DOI: 10.1056/NEJM0a2016638
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termine the participant’s liness and vital stamus.  cases (the presence of one or more compatible

W o o tion e wer st supn, vl o pcude ez A “The dosing regimen for hydroxychloroquine was 800 mg (4
’ : : tablets) once, then 600 mg (3 tablets) 6 to 8 hours later,
then 600 mg (3 tablets) daily for 4 more days for a total
course of 5 days (19 tablets total).”

ist sequentially assigned partici-
yents. The ssgnments wee conceld fom

e i nfdlxmnunuan:nmnf ‘the n'.xyln;nmﬁn{wfwmg;
b e e ——
:Ccts:lnmrrandnmr.zznmsu;um at days 5 and 14 according to a visua! analogue . .. .
e or Paccbo vas s (scoesranged from 0o sympioms] o 10 “Placebo folate tablets, which were similar in appearance to

/ernight o participants ~ [severe sy mptoms]). Data on adverse events were
by commercial couricr. The dosing regimen for mo:ldl:claﬂmmimdqummmghﬂ;t th h d hl . t bl t b d
e s e hydroxychloroquine tablets, were prescribed as an
ol e o> G 19 s ) € st e, o Coto it e identical regimen for the control group.”

ide the iy dos nto b0 tree - e

mgkme_n mhme basis of pharmacokinetic simu- duct are provided in the protocol and statistical
e e o e s P e N N EnglJ Med 2020;383:517-25. DOI:10.1056/NEJM0a2016638
. Placebo folate tab- sam

ol group. Ris- expmdmcw 4197 Usi
ing Pharmaceuticals plov St s i of hy- with 2 50% relatve

was purchased. and 9(F% power, we estimated that 621 persons

‘wou!d need to be enrolled in each group. With a

ourcoues ‘pragmatic, Internet-based, s&referral recrujtment

The primary outcome was prspeified s symp- sty we planed fr 2 ncdence ot

firmed by on by i 50 partici

was wnarliae, Covd1s- pnl! per group. We specified a prmn that par-
ass calth care  ticipants who were already symptomatic on day 1
tasbo

ek hrughut ch il pred, Cond 1. eaed wauId mited b separtey enroled i the <o
symptoms were based on U.S. Councl for State ~panion symptomatic treatment trial.

NGL) UED 3435 NEMLORG AUGUSTS, 2010 s19
“The New England Joumsl of Maticie.
ozt
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DNA Methylation: The Original Anti-Virus Program
POSTED JANUARY 8, 2014

Security and anti-virus software is a must-have accessory for the internet age, but it
turns out that DNA methylation has been protecting us all from retroviral infections
for quite a bit longer than any computer program. A talented research team lead by
Richard Meehan from the University of Edinburgh (Scotland) applied HELP-seq
analysis and DNA methylation mutants as a model to investigate how retrotransposon
activation is selective and context dependent.

The team scoured the methylome data, and made a number of precise novel
observations with respect to the specificity of activation; which classes of repeats \
are activated in mutants and which are not, and the effect of repeat activation in
relation to neighboring genes.

Quote from - Richard Meehan from the University of Edinburgh

54
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Methylation plays a rol

ADD/ADHD Inflammation

Addictions Intolerance for environmental toxins
Agnosia Irritable bowel syndrome
Allergies Learning disabilities

ALS Low HDL

Alzheimer’s Mitochondrial disease
Asthma Mood instability

Autism Multiple sclerosis
Autoimmune disorders Myocardial infarction
Bipolar Parkinson’s disease

Brain fog Placenta abrupta

Cancer (several types) Pre-eclampsia

Cervical dysplasia Psychosis

Chronic fatigue Rashes

Decreased telomere length Spina bifida

Dementia Stroke

Depression Thyroid dysfunction
Endometriosis Tics

Epilepsy Type | diabetes
Fibromyalgia Vertigo
Hyperhomocysteinuria Zollinger - Ellison Syndrome
Inability to tolerate some medications mmnn

January 4, 2016 — 4 Weeks later...

“Our daughter has severe and extensive eczema. She had it as a
baby, and it has gotten progressively worse to the point where
she couldn’t even open her eyes, had many open sores all over,
and woke up with bloody sheets every morning, at the age of 7.
School was so difficult, as was sleeping, and finding friends.
With the help of Dr. Peterson and his vast knowledge in
allopathic medicine, our daughter’s eczema has cleared up
tremendously, from roughly 90% covered on her body to very
little on her face, and maybe 20% covering her body. She gladly
goes to school, feels good about her friendships, and is sleeping
better during the night. This treatment really worked well for
us, and it is so wonderful to see our daughter’s beautiful blue
eyes and fantastic smile once again.”

28
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There are Two Types of aberrant Methylators:

»Hypomethylation
»Hypermethylation

OPEN B ACCESS Freely available online

GPLOS o+

Alu and LINE-7 Hypomethylation Is Associated with HER2 @ “Th h . DNA h [ . .
o e changes in methylation status in

Enriched Subtype of Breast Cancer

So Yeon Park'?>, An N Seo’”, Hae Yoen Jung’, Jae Moon Gwak', Namhee Jung®, Nam-Yun Cho’,
Gyeong Hoon Kang'>

2 Doputmant of Puthclogy, Seout Natias Univssity Coege of Medicine, Jaogno-gu. Secd, Keres, 2 Ovpartmant of Pathakogy, Seou
Hosgial Bundang gu. Seongnam Greonggl Kowa, 3Laboatory of Epgenercs, Cancer Reseaich I, el Notions! Unversy, J6ngrogu. Seaul. Kores

4/23/2021

It s wcay

cancer cells are characterized by

Abstract
ind
DpSECRS MRS A\ s \og \usspened niceodde dement.\ N1 dre porcodog gencmic
{Epstiies sy s sty of thes ey e 3 surrogate marker for genomewide methylation
6 Duly v dwignel © svakisn n nanq.soum-ndmuhywrnmw during breast cancer

hip
of IBC. We analyzed hmﬁm status of Al snd LNE-1 in

in sity (nosx-mnc,w-mmanlm

cases of 1BC by pyroseque

iencing. Al methylation no changes. mudtistep progression of
SARI shivgh K e b dcrsers iy Ve rmabion e DG t8C, W conas, LN | oty et wmfa'\w

hypermethylation of promoter CpG islands and

diffuse genomic hypomethylation.”

“Our findings suggest that LINE-
1hypomethylation is an early event and Alu
hypomethylation is probably a late event
during breast cancer progression, and
prominent hypomethylation of Alu and LINE-1
in HER2 enriched subtype may be related to
chromosomal instability of this

specific subtype.”

Park SY, Seo AN, Jung HY, Gwak JM, Jung N, et al. (2014) Alu
and LINE-1 Hypomethylation Is Associated with HER2 Enriched
Subtype of Breast Cancer. PLoS ONE 9(6): e100429.
doi:10.1371/journal.pone.0100429
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OMICS A Joural of Wtegrative Biokgy Letter to the Editor

Volume 16, Number 12, 2012
© Mary Ann Liebet, Inc.
DO¥: 10.1083/0e 2012.0080

“The implication of specific genes, such as
o e BRCA1 and BRCA2 tumor suppressor genes,
has been shown in mammary carcinogenesis.
In sporadic breast cancers, specific
modifications of BRCA1 and BRCA2 mRNA
expression have been reported too...”

Remy Bosviel, Julie Durif, Jiaoli Guo, Mourad Mebrek. Fabrice Kwiatkowski,
Yves-Jean Bignon, and Dominique J. Bemard-Gaion

“Indeed, hypermethylation of the CpG islands
in the promoters of these genes involve their
inactivation and therefore a higher risk of
developing a tumor”

OMICS A Journal of Integrative Biology Volume 16, Number
12, 2012® Mary Ann Liebert, Inc.
DOI: 10.1089/0mi.2012.0060

Centre Jean Perrin, Departement d'Oncogénétique, CBRY, CRNH. and ERTICA EA 4677, Clermont-Femand, France
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BRCA1 methylation

BRCA1 methylation
The local hypermethylation of BRCA1 (Breast Cancer Susceptibility Proteinl),
a tumour suppressor gene, coupled with global DNA hypomethylaton at CpG is
lands, which are characteristic of BRCAlrelated cancers of the breast and
presumably also of the ovaries.

Mechanism
BRCAL1 prevents global DNA hypomethylation by upregulating expression of
DNMT1, which encodes a methylation maintenance enzyme that is a
transcriptional target of BRCAL. Reduced expression of BRCAL correlates
with reduced levels of DNMT1 and reduced methylation of CpG islands.
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EPIGENETIC MECHANISMS HEALTH ENDPOINTS
are affected by these factors and processes: * Cancer
o[ P (in utero, chik d) * Autoimmune disease
= Environmental chemicals * Mental disorders
* Drug * Diabetes
+ Aging

EPIGENETIC

@ PR

HISTONE TAIL

The binding of epigenetic factors to histone “tails™
alters the extent to which DNA is wrapped around
i and the availability of genes in the DNA

to be

61

Methylation

Considerations or factors which influence methylation: INFLAMMATIO
> Bowel Health*
> Acid/Alkaline Balance*
> Blood sugar regulation*
> Stealth Infections*
> Lack of the necessary substrates and cofactors for methylation
= B2, B3, B6, B12, Zn, Mg, cysteine, folate
> Medications
» Antacids, metformin, methotrexate, nitrous oxide
» Environmental toxins - heavy metals and chemicals
= Hg, Ar, Cu, Pb, Cd, acetylaldehyde
» Mental, Spiritual and psychological influences
= Sleep, stress, lack of congruence
> Excessive substrate and cofactors causing inhibition
* Niacin, folic acid
» Single nucleotide polymorphisms (SNP)
= MTHFR, COMT, CBS, DHPR

62
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DAA Mathlati o S tihility

DNA methylation is an important epigenetic
mechanism of transcriptional control...Global
hypomethylation can result in chromosome
instability, and hypermethylation has been
associated with the inaction of tumor suppressor
genes. Dietary factors that are involved in one-
carbon metabolism provide the most compelling
data for the interaction of nutrients and DNA
methylation because they influence the supply of
methyl groups, and therefore the biochemical
pathways of methylation processes.

Exp Biol Med 229:988-995, 2004

63

“Vihen the need is for energy and not for
0

. homoCysiene (s mataboiized
Alpha KG, NH3 and H25.*
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» Formed when L-arginine is not adequately converted to nitric
oxide, or when NO reacts with Super Oxide. ‘

» Has a profoundly devastating effect on mitochondria.
» Very short-lived free radical that is an initiator of cell death.

» The damaging affects of this free radical has profound effects
on DNA, lipids and proteins either directly or indirectly.

» May be a benefactor in bacterial invasion due to its oxidant
effect.

65
NO + 00 ———2>0(
Nitric Super oxide
oxide ROS \
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= Published i final edited form as:

“Recent evidence indicates that most of the cytoxicity
attrihritad £a NN ic rathar Ainia tn naravunitrita
prod “...peroxynitrite generation represents a crucial

pathogenic mechanism in conditions such as

betw stroke, myocardial infarction, chronic heart failure,
...nel diabetes, circulatory shock, chronic inflammatory
remc diseases, cancer, and neurodegenerative disorders.”

ther: oy ciol Rev. 2007 January: 87(1): 315-424
Physiol Rev. 2007 January; 87(1): 315-424

generation represents a crucial pathogenic mechanism i conditions such as stroke, myocardial
infarction, chronic heart failure, diabetes, circulatory shock, chronie inflammatory diseases, cancer,
and neurodegenerative disorders. Hence, novel pharmacological strategies aimed at removing
peroxynitrite might represent powerful therapeutic tools in the future. Evidence supporting these
novel roles of NO and peroxynitrite is presented in detail in this review.

jduosnuep 1

HEALTH ,
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OPTIMIZING HEALTH
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DISEASE DEFINED:

“A condition of the living animal or plant bo
of one of its parts that impairs normal functio
and is typically manifested by distinguishing si
and symptoms.”

Merriam Webster website
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reports

viewpoint

What is a disease?

Disease, disability and their definitions

Jackie Leach Scully
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“As the business
literature shows,
new clinical
diagnoses are often
welcomed primarily
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market growth”
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Laboratory Findings PATIENT NAME: Mary 65y0n

Cenler For Katural Medicine,
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@ Center For Natural Medicine, P.A.

Pill Nation: The Rise of Rx Drug Use

The total number of prescriptions filled by all Americans, including adults and children,
has increased by 85 percent over two decades, while the total U.S. population has

increased by only 21 percent.

2,416,064,220

| et GM————— e

4,468,929929

Source: Quintiles IMS.
® 2017 Consumer Reports. All Rights Reserved.

Discharge Recommendations:

» Heparin -generic
» Follow-up for Echocardiogram

J
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IS A CHANGE IN THE HEALTH
PARADIGM NEEDED??

“The doctor will be with you in a few minutes. He's trying
to figure out what disease goes with your Insurance.”

73

Health is:

“A condition in which all functions of
the body and mind are normally active.”

The World Health Organization defines health as a state of

complete physical, mental, or social well-being and not merely
the absence of infirmity.

(Taber Medical Dictionary & World Health Organization - 1948)

74
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Health is:

Achieving maximum or optimal health
potential by:

“*Restoring BALANCE

» Removing interferences
> Correcting deficiencies

Correcting the biochemical, functional
and metabolic disturbances robbing
our patients of Optimal Health and

Aging Gracefully.

75
Tolle Causum
“r 9
- “Find the Cause
To assist a patient towards wellness is to identify not just
the constellation of symptoms, but to truly find the
underlying cause of the symptoms.
Is it?:
» A deficiency of life-giving substances
» Vitamin, mineral, phytochemical, amino acid, etc.
» An excess of bad exposures?
» Toxins from pathogens, air, water, food, health and beauty
products, etc.
» An unknown
76
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SUBMIT FORM

902 East Second St, Suite 325

for ENTER Winona, MN 55987

AT“ HAI.P A S07-452-6640 Office

MEDICINE St Confidential Health History

Please provide the requested information to the best of your ability so that we will have a more complete understanding
of your present health status as well as your future health needs. We know you could have chosen another doctor, we are
henored you chose us and will work to earn that trust. Thank you!

‘ What do you hope to achieve in your visit with us? ‘

“If your patients knew what you
know, they would do as you do."

3.

‘ Have you made the decision to change? To do what it takes to get well? [ Yes [ No

The definition of insanity is: “to keep doing the same thing and expecting different results.” If you keep following the
same course of treatment you have been following will your results really change? Have you ever wondered if you are
on the right path to achieving optimal health? Sometimes it requires taking a new and improved road to reach your
destination. Most people | ask tell me they've made the decision to change. But how many people have truly decided to
change? Very few! Why? Because there is a big difference between deciding something and having “reasons”.

What bothers you the most?

77

The Progressive Effects
of Malnutrition

Our goal is to recognize patterns of internal
chemistry, toxicity and nutritional
deficiencies which if corrected now will lead
to optimum health and an improved quality of
life.

If they are left uncorrected they may become
full-blown diseases later, perhaps requiring
dangerous drugs or surgery to prolong life

and diminishing quality of life designed to a
mere survival mode.

Taken from Malntrition in the EMerly: A National Crisis X x

78
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Progression of a Nutrient Deficiency

Deficiency Stage Symptoms

1. Biochemical > None YET!!!

> Inadequate supply of vitamins,
" arion minerals, enzymes,
o phytochemicals, cofactors, etc.
pH
Blood sugar
Toxins
Stealth Infections

Stress

mmmmmmmmmmm

& persanalty

>
>
mmmmmmmmm ;Dh >
>
>

Progression of a Nutrient Deficiency

Deficiency Stage Symptoms
2. Functional > Still not discernable
The Progressve Efects » Limitation of physiological
processes in the cells and organ
==l - systems

mmmmmmmmmmmm

GCompleta Exnauston

Desth
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(C) Health Kaizen - 2021
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Progression of a Nutrient Deficiency

Deficiency Stage Symptoms

3. Metabolic » Early signs of not feeling good:

The Progressive Effects “JllSt llOt feeling my Old Self! »
of Malnutrition - . - -
» Indigestion, insomnia,
NN oo et constipation/diarrhea, malaise

Health 100%

mmmmm

Impaied Organ Functon

Progression of a Nutrient Deficiency

Deficiency Stage Symptoms
4. Clinical > “Something is not right!”
he Proressiv Efecs » Fatigue, loss or gain of

Health 100%

weight, hair loss, decrease
in libido, dry skin

Impaied Organ Function

41
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Progression of a Nutrient Deficiency
Deficiency Stage Symptoms

5. Pathological » “What’s wrong with me?”
» Specific disease processes

The Progressive Effects
of Malnution such as an autoimmune,
e diabetes, cardiovascular or
P\ other organ disease and
””””””””””” possibly cancer and
eventually death.

Section 3 - The Impact of Chronic Conditions on Individuals and Their Caregivers

People With Chronic Conditions Report Not

orting Proﬁlem

Receivei

Received informa

HEALTH , -

Received

al Zél’/

OPTIMIZING HEALTH

Source: Chronic lllness and Caregiving, a survey conducted
by Harris Interactive, Inc., 2000.
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Journal of Inflammation Research Dovepress
8 o= . REVIEW
Epigenetics of chronic inflammatory diseases

Eleni Stylianou Abserace: Chronic, noncommuicable, and inflammation-associated discascs remain the
Constn Bomedca cnts 1 e Uried S This s maiy
Bioinformaticist, North Royalcon. dueto Fihe that underii

e st o e ke

as the heritable changes to genc expression that arc independent of changes to DNA) arc
significanly advancing our knowledge of thes inflammatory conditions. This review will
focus on epigenetic studies of three discases, that are among the most burdensome glob-
nlly candiovascular diseas, the mumber ane cause of deaths worldwide, ype 2 disbetes
inclading the ability to
pmdln disease risk, and key pathophysiological defects are discussed The significance of
defining the contribution of ingi on and aging, each
ot .

inflammatory discase pathogenesi
Keywords: epigenciics, nonresolving inflammation, inflammatory discases, atherosclerosis,
type 2 diabetes, Alzheimer's discase

Introduction
our

wide and within the United States (http://wwy who intichp/abouintegrated_cd/en
icdi him). These chroni

and complex pathologies include atherosclerosis, metabolic diseases such as type 2

mam: mnM), and neurodegeneratve disorders. Our knowledge of the molecular

h beneficial,  and

render it pathological, remains limited.
Definition of the epigenetic changes tha regulate genes associaled with chronic
nflammatory diseases 5 advancing both ou abiliy 1 predic disease isk and our
Traditionally, epigenetics
15 efined as heritable changes o gen: expressio that are independent of changes fo

————————————  the DNA sequence.’ Ik o1his, eg,
Garrezpandence: Eleni Stylianau of DNA methylation on allele-specific single nucleotide polymorphisms {SNPs), is

Bioinformaticist, PO Box 3383, North  beyond the scope of this review but will be addressed briefly”

ML A “This review will focus on explaining the current status of epigenetic research
in three chronic disorders that are among the most burdensome worldwide. First:

l—nn—w
Tes L we e

Rescarch, Vol 25, No. 9, September 2008 (¢ 2008)
DO o s o015

Expert Review

Cancer is a Preventable Disease that Requires Major Lifestyle Changes

mmnd.'u-lmunu xu-nunr-.'cnms«-d-r-n.'xmndnl.mm’
Sheeja T. Tharakan,' Oiki S. Lui,' Bokyung Sung,' and Bharat B. Aggarwal'?

judgment made 14 years after President Nixon's official
declaration of the “War on Cancer,” Even after an additional
quarter century of extensive rescarch, rescarchers are still
trying 1o determime whether cancer i preventable and are
asking “11 it is preventable, why are we losing the war on
cancer?™ In this review, we attempt (0 answer this question by

TCytokine Research Labocatory, Departmeot of Experimentsl Ther-
apestics, The Universiy of Texas M. D. Anderson Cancer Center,
1315 Holcombe Roulevard. Hauston, Texas 77000, USA.

“To whom correspondence should be addressed. (e-ouil: aggar
wakitmdandersan.org)

2007 T4 © 008 Sy Sk + e M 11
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Mitigating Chronic Disease/Inflammation:

AGING GRACEFULLYM

> Evaluate and treat dysbiosis - treat “Leaky Gut”
v" Microbiome
v" Consider “Stealth Infections”
v" Consider Heavy Metal burden
v" Consider “Detoxification”
> Evaluate and balance pH
» Work on blood sugar regulation

» Evaluate biochemical, metabolic and physiological imbalances

> Discuss Diet/Lifestyle choices
» Ongoing Patient Education

88
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OPTIMIZING HEALTH

HEALTH ,

alzen

OPTIMIZING HEALTH
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Chronic Inflammation

Chronic inflammation may be triggered by cellular stress, damage eventua
cellular dysfunction. It can be caused by excessive caloric intake, elevated
and oxidative stress. It is now clear that the destructive capacity of chronic i
is unprecedented among physiologic processes. (Karin et al. 2006).

That danger of chronic, low-level inflammation is that this once beneficial proc
becomes a silent, destructive process within the body! In fact, once stress-indu
inflammation as triggered it may persist undetected for years, and even decades

This process propagates cell dysfunction and eventually death throughout the bo
is most likely the underlying pathophysiological process leading to most if not all o
major chronic diseases affecting our patients today.

In fact the term “INFLAMM-AGING” has been used to describe this destructive pr
associated with aging in the body.

(C) Health Kaizen - 2021

rs Revew
in Immunology &

Age and Age-Related Diseases:
Role of Inflammation Triggers
and Cytokines

Irene Maeve Roa‘?, David . Gibson’, Victoria McGillgan’, Susan €. McNerlan’
H. Donis Aloxandor* and Owan A. Ross™

Cytokine dysreguiation is balisved to play a key role in the remodeing of the immune
system at cider age, e to an inabilty Inflam-
mation, which seems to be a marker of unsuccessful aging. This reshaping of cytokine

expression pattern, with a progressive tendency toward a pro-inflammatory phenotype
OPEN ACCESS  has been called Sifflamm-aging.

agng” including
atherosclerosis, diabetes, Alzheimer's diseass, theumatoid arthitis, cancer, and aging
" lisei mmnmanmwmmmmmu

becomes jonged and pe its, it can
become damaging and destructive. Several common molecular pativways have been
identified that are associated with both aging and low-grade inflammation. The age-
related change in redox balance, the ncrease in age-related senescent cells, the senes
cencs-associated secretory phenotype (SASP) and the docline in effective autophagy
that can trigger the inflammasome, suggest that it may be possidle to delay age-related
diseases and aging itself by molecular or
improving the timely resolution of nfermeeton. Cory versely there may be leami g from
molecular or genetic pathways
Hero, we will discuss some of the current ideas and highight olecuar pattways that
;  appear 10 contributa 1o the immane imbalance and the cytokine dysregulation, which is
associated with “inflammageing” or parainflammation. Evidence of these findings wil be
drawn from research in disease, cancer, 9 and
theumatoid arthrits,

Kepword: g, ot dassie, ol gig, rwdos, SASP, ophogy, ki dywegustin,
i resciuion
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Macrophages in age-related chronic inflammatory diseases

Yumiko Oishi' and Ichiro Manabe®

diabetes,

and Alzheimers disease. Ammww(m«m-n»mmmmnnmmmmwa

inflammation. In particuéar, eldery indwviduals

hmmmnmmwmmmmmmmmw'
y

. This atteration in

immunosenesc
iely promotes chronk

in this review, we

will summarize the diverse physiclogical and pathological roles of macrophages i the chronic inflsmmation underlying age-

associated diseases.

npf Aging and of Disease (2016) 2, 16018;

INTRODUCTION
With advancing age, the immune system undergoes 3 dynamic

example, by elevated levels of proinflammtory cytokines,
clotting factors and acute phase reactants. This chronic activation
of iifammation succated wkh sgng has baen temved
, and recent studies indicate it s involved in the
dﬂdapmml of such pon-communiable diseases (NCDs) as
cardiovaseular and metabolic disesse snd cancer in the ekderly.
Asthough the chronic inflammation associsted with NCDs does
not.necessarily lead by age-associsted changes in the body,
he cbueraton tha the prevsence o any NCDS icrsses with
suggests a pathogenic link between inflammaging
and age-associated diseases.
Cheonic inflammation is a prolonged condition in which tssue
Iy bt s o e cont. g  theve smodeing
and dysfunction* Aithough chronic inflammat

St ammation, I the mos comrmon NCOs of todo | Ikely
begins kil s » lowgade smoideing iparve wih no
the cardinal signs of nflamvmation (Dolor (painl,

o et Aubor (ecnes) and Tumer (welingl
ade inflammation may impair tissue function
(Fanctio o For instance, inflammatory signals interfore with
insulin signaling* Moreover, the contiuous progression of tissue
injury and repak promotes tissue.remodeling (eg. extensive

n fact, the severity of tissue remodeling determines the prognosis
of some NCDs, such s heart failure and chronic kidney discase.

A complex interplsy between parenchymal cells within
tssue and the vanous cells in the stoma, including Immune
cells, vascular cels and fiboblasts, lead the processes of
chicaic inflammation under the influence of inputs from both

28 July 2016

the local miroenvironment and the wider system. Of particular
interest are macrophage lineage cels, which axt a3
major effector cells in chronic nflammatary processes during the
pathalogical deudnumml of NCDs* In thes review, we wil
summarize the ol tion  betw
inflammation and ageasiodated Gseases, wih 3 particuar
focus on what i currently known about the roles played
by macrophages.

AND
It s often noted that elderly individuals are more vulnerable to
Infectious diseases. For instance, occult infection with tuberculosis
and varkella B v becorie edes, woties leadiog
0 Sietvenen often

changes in the immune

complex presentation of impaired adaptive immune responses
with concomitant persistent kw-grade inflammation and
greater susceptibility to autormmune responses ® The changes in
tem e chaacterioed by o decreses
in naive T- and B cels, an increase in memory cells and
progressive reduction in the T-cell receptor (TCR) and B-cell
receptor (BCR) repertoire.’? By contrast, generation of myeloid
cels s favored in aging animals.

Immunosenescence involves not oaly agerelated changes
intrinsic to immune cells, but also_miroenvronmental and
systermic ahterations. Although it is ikely that celluar senescence

ed in some of these ted akerations, many are
Hikely induced independently of celular senescence pathways.

‘School of Mecicie, Ohb Unveriy, i, gon.

Tokr, Jpan, ot

Conresporeer  Monste
Rcemed 17 March 216: s 21 My 2016 accepied 75 My 2916,

Japanese Sodeny of

npj e

CRITICAL REVIEWS IN ORAL BIOLOGY & MEDICINE

D. Bayarsaihan

Center for Regenerative Medicine and Skeleal Development.
Deparmess of Resonsinucive Scienses, S<hood of Demisary,
Univensity of Connexticut Health Cemer, 262 Farmington
Avenue, Farmingion, CT 06030, USA; dashzevegiiuche cs

J Dont Rez 90{11:9-17, 2011

ABSTRACT
Epigenctic modifications occur in response 1o
envitonmental changes and play o fundamental
role in gene expression following emvironmental
stimuli. Major epigenctic events include methyla-
tion and acetylation of histones and regulatory
factors, DNA methylation. and small non-coding
RNAs. Dict, pollution, infections, and other envi-
ronmental factors have profound cffccts on opi-
enctic modifications and triggee susceptibility to
Despite a growing body of literature
addressing the role of the cavironment on gene
expression, very little i known about the cpigen-
ctic pathways involved in the modulation of
inflammatory and anti-inflammatory genes. This
review summarizes the current knowledge sbout
cpigenctic control mechanisms during the inflam-
matory response.

KEY WORDS: cpigenctics, histone modifica
tions, DNA methylation, inflammation

DO 10.11770022034510375683

Reiid S 11, 20 Lo s o 2, 2010
3, 2010

© Imernasiomnl & Amesican Associations for Dessal Research

Epigenetic Mechanisms in
Inflammation

INTRODUCTION

pigenctics is defined as the study of mitotically and meiotically herita-
ble changes in gene function that are not dependent on DNA sequence

(Feinberg, 2007). and

involves modifications of histoacs, methylation of DNA. poullomlu; of his-

tone variants coding RNAs. Epigen

tions are potentially reversible, and, thercfore. a thorough undwund.ln! of

these changes may identify new therapeutic targes for disease.

The epigenome, the overall epigenetic siale of an organism, is just as
important as the genome 1o pormal development. Importan
factors (nutrients, toxins, infections, hypoxia) can have profound effects on
the epigenctic signature (Fig. 1) and trigger susceptbility to discase (Barros
and Offenbacher, 2009; Safronova and Morita, 2010), For example, recent
studies the fetal environment can cause changes in the epig-
enome. with Jong-term consequences for gene regulation and age-related
discases (Thompson and Einstein, 2010). The studics by Bobessis e al. (2006)
showed that periodontal infection can lead to placental-fetal exposure and,
when coupled with o fetal inflamn esponse, leads to preterm delivery.

. environmental

INFLAMMATION

s complex ical response of an orgar harmfol
timuli, d cells, or irri I f
ot W K SN W et b e i
migation of

mn-nnmunh-nuwmmdwmmronkwr«wdonlmn

in acute inflammation, but the condition is persistent, Chronic inflammation
underlies many am including periodontal disease and dishetes mellitus
(Dunning, 2009)
The rnm’\lcxl!_\' of the response

& sophisticated regulatory network to carry out functions at signalk-specific
and geme-specific levels (Medzhitoy and Horng. 2009). This netwoek involves
the activation of specific gencs for antimicrobial defcnse, immune response.
and tissue repair and remodeling (Medzhitov, 2008), Macrophages play criti-
cal roles in diverse chronic discases, including cancer and allergic responses,
and analysis of recent data indicates that chromatin modifications are mecha-
nistically important
ef al.. 2000). Transcription factors of the NF-xB, FOXP3, IRF, and STAT
families along with epigenctic phenomena, including DNA methylation and
covalent histone modifications, have been shown to be critical in the rqulln
the of anlg. 2009). In addit

b s in T<-.IL~
o mosocytes |L.|I et 2009, Wells, 2009, Wicnds e al. 2010)

4/23/2021

“Inflammation is a complex physiological response
of an organism to harmful stimuli, such as
pathogens, damaged cells, or irritants. In acute
inflammation, the initial response of the body to a
stimulus is achieved by increasing the migration of
leukocytes and plasma from the blood to the
injured areas. When inflammation has a slow
onset and persists for a long period of time, it
becomes chronic. The symptoms in chronic
inflammation are not as severe as in acute
inflammation, but the condition is persistent.
Chronic inflammation underlies many diseases,
including periodontal disease and diabetes
mellitus (Dunning, 2009).”

J Dent Res 90(1):9-17, 2011
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Microbial Attack Sterile Attack

Heart
Hypertension

Lung
Asbestosis

COPD
Asthma

Metabolism

Artheriosclerosis

Skin Chronic/Acute

Psoriasis .
Allergy Inflammation Type Il Diabetes
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Alzheimer’s Disease Cancer
Parkinson Mesothelioma
Multiple Sclerosis Hepatomas

Prion

Joints Intestine
Rheumatoid Arthritis Infl tory Bowel Di
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Chronic Inflammation Can Lead To...

Cancer

Cardiovascular

Pulmonary i

diseases

Chronic

Diabetes Il mfammation Alzheimer
Autoimmune Neurological
diseases diseases

Arthritis

My top candidates for chronic inflammatio
Aka Reactive Oxygen Species (ROS)

* Bowel dysbiosis - Microbiota/Microbiome
« Stealth Infections

* Glycation

« Acid/alkaline balance

 Diet/Lifestyle - Fast food, processed food
» Stress

* Toxicity

» Deficiencies

 Hormonal imbalances

« A combination of all of the above

48
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“Medical science has made s
tremendous progress that the
is hardly a healthy human left.

~ Aldous Huxley (1894 - 1963)

97

» Acid/Alkaline Balance
» Blood Sugar Regulation
» Stress

98
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“Dr. Peterson never forget;
ALWAYS start with the bowel...”

Dr. Bernard Jensen - circa 1993

99

The ‘Balance’ between Health/Disease

/)
19 ’ZM' _
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The ‘Balance’ between Health/Disease:

A

The secret to longevity is in the microbiome

and the gut

31 May 2018

Credit: McGill University

You are what you eat. Or so the saying goes.
Science now tells us that we are what the bacteria
living in our intestinal tract eat and this could have
an influence on how well we age. Building on this,
McGill University scientists fed fruit flies with a
combination of probiotics and an herbal
supplement called Triphala that was able to
prolong the flies' longevity by 60 % and protect

the gut micrabiota, not only in its composition but
also in respect to how the foods that we eat are
metabolized,” says Satya Prakash, professor of
biomedical engineering in McGill's Facuity of
Medicine and senior author of the study. “This
allows a single probiotic formulation to
simultaneously act on several biochemical signaling
pathways to elficit broad beneficial physiological
effects, and explains why the single formulation we
present in this paper has such a dramatic effect on
S0 many different markers".

The fruit fly is remarkably similar to mammals with
about 70 % similarity in terms of their biochemical
pathways, making it a good indicator of what would
happen in humans, adds Prakash.

"The effects in humans would likely not be as.
dramatic, but our results definitely suggest that a
diet specifically incorporating Triphala along with
these probiotics will promote a long and healthy
life.*

The authors also say that the findings can be.
explained by the "gut-brain axis,” a bidirectional
ication system between i
residing in the gastrointestinal tract—the
biot

them against chronic diseases. ith
aging.

The study. published in Scientific Reports, adds to
a growing body of evidence of the influence that
gut bacteria can have on health. The researchers
incorporated a symbiotic—made of probiotics with a
polyphenol-rich supplement—into the diet of fruit
flies.

The flies fed with the synbiotic lived up to 66 days
0ld—26 days more than the ones without th
supplement. They also showed reduced traits of
aging, such as mounting insulin resistance,
inflammation and oxidative stress.

“Probiotics dramatically change the architecture of

d the brain, In the past few years,
studies have shown the gut-brain axis to be
involved in neuropathological changes and a
variety of conditions such as irritable bowel
syndrome, neurodegeneration and even
depression. Few studies, however, have
designed gut microbi
therapeutics having effects as potent or broad as
the formulation presented in the new study.

Learning from traditional medicine

The herbal supplement used in the study, Triphala,
is a formulation made from amalaki, bibhitaki and
haritaki, fuits used as medicinal plants in
Ayurveda, a form of traditional Indian medicine.

INFLAMMAT ION

>

Microbiome

0
£ %4

What it is

4/23/2021
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The commensal microbiota s in constant interaction with the immune sstem, teaching immune cell 1o respond to antigens.

Additionall

metagenomic
Bacsi, b, s beskey. Pernbaion fn the mkrblons composkion sk s 2 defcen e rpoms dinpaied
altered

tolerance to commensal mic

which is associated 1o

microocganisms. a comy oy
Gt s e e adinstrdon of bl . s enbicic s, W bocn llad to revet o

inflamonatory diseases. The parp

roclesiaate v

1. Introduction

Commensal microbiota consists of many microorganisms
that cover all host mucasal surfaces, but most reside in the
gtroinictinal tract, which i the subject of his review:

drug metsbollsm, detoxification, vitamin production, and

ost importa

of e mne sysern I the postnatal perod. The firs

ppe: adapiive mmuniy i with
diet.

imately ells whil

that mucosal immuniy in the inestines has evolved to

90 tillion are microber. The gencsof thse
agenome, known as our second .umu m

“Thus, it is ot surprising that this large arsen;

products has a relevant role in body homeostasis n 3 The

reluionship between the gt microbiota and its host plays

a key role in immune system maturation, food digestion.
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ARTICLE INFO ABSTRACT
e bty Trilions of pcrobes have volved with and continue (o I on and within Taman beings. AVABGGE
2 envitonmentalfactors can affect ntestinal microbial imbatance. which has a cose wlationship with bu-
Revised  ammaty 2077 ‘man heaith and discase. Hete, we focus on the interactians between the human airobiota and the host
bl e imonder to provide an averview of the microbial mie in basic blolagical processes and i the develop-
et AN et and progsession of majoe hunsan diseases such as infectious diseases, iver diseases, gastrointesti-
‘D cances. metbolic disste.respmory dsesses. ekl o piyclogkl diseaes nd sueiniune

- diseases. v rescarch, soch a5
Mombica DNA secuencing. metabonomics, and peoteomics combined with computatian-based boinformatics.

Infetious disesse

i 1. Therefoe, we propose tha rescaech should focus on the ot microbe interaction 4nd oo cae.
Gantrvintesioa magnancy ‘effect mechanisms. which could pave the way 0 an understandinig of the role of gut microblota in

Netabeic disarer ‘health and disease, and peovide new therapeutic fa0gets and treatment Jppraches i hinkal practie.
wmmmml«u .
™ BENCND
1 Introduction hr.\llh and disease |7.9-23] via several mechanisms, First, the

More than 100 trillion symbiotic microorganisms live on and
i nd pl role.

and disease. The human microbiota, especially the gut microbiota.
hs even been considered to be an“essential organ” |11 carrying
50 times mare
human genome [2]. Important ences o s Wt e sut
microbiota is involved in basic human biological processes, in-
met; henoty)

al development, and influencing innate immunity [3-61. Chionic
diseases such as obesity, inflammatory bowel disease (1BD), di-

icrobiota has the potential to increase energy extraction from
Tood [24], ncrease murient harvest 9,101, and alter pperte
signaling 125,261, The microbiota contains far more versatile
genes than are found in the human genome, and pro-
vides humans with unique and specific enzymes and biochemical
pathways [9]. In addition. a large proportion of the metabolic
icrobiotic pcesses that are beneficial to the host are imolved
in ither nutrent acquisition of semobloti processin. neluding
the metabolism of undigested carbohydrates and the biosynthe-
sis of vitamins | 10]. Second, the human microbiota also provides
& physical barrer. protecting it bost agains foreizn pathogens

abetes mellitus, metabolic syndmme, alcoholic
liver disease (ALD). nonalcoholic fatty liver disease (NAFLD). cir-
thosis. and hepatocellular carcinoma have been associated with
the human microbiota | 78] (Fig 1

Iy suggested a crucial role of the human microbiota in human

* Corresponding author.
E-mal address: 502ju sdicn

it dotorgf I0T0WGLENG 201791008

timicro-
bial sumn(ﬁ m 131, Finally,the microbiota is pedetxps me

the
host [14,16]. o eamnple g fee (cn jepersis i
‘mal numbers of several immune cell types, deficits in local a

S o Sroctare.posy foved speces 14 onph
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Fig. 1. Human mi i iosis has a close i ip with diseases of differ-
ent systems.
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Garrett, W.S. (2015). The Journal of Cell Biology 210, 7-8.
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Definition of MICROBIOME

1: a community of microorganisms (such as bacteria, fungi, and viruses) that
inhabit a particular environment and especially the collection
of microorganisms living in or on the human body. Your body is home to about
100 trillion bacteria and other microbes, collectively known as
your microbiome.
»... what's arguably become the hottest area of
medicine: microbiome research, an emerging field that's investigating
how the bacteria that live in and on our bodies affect our health.

[ Merriam-
Webster

2: the collective genomes of microorganisms inhabiting a particular
environment and especially the human body. They form one community
among the many that make up the human microbiome: the full genetic
complement of bacteria and other organisms at home on your skin, gums,
and teeth, in your genital tract, and especially in your gut.

107

Definition of Microbiota
: the microscopic organisms of a particular environment

: MICROBIOME: It's very possible that the master key to
unlocking chronic disease will turn out to be the health
and composition of the microbiota in your gut.

Microbiotic

adjective
the microbiotic environment of the gut
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> General

18 Common Drugs Tied to Altered Gut
Microbiome

— PPIs, oral antidiabetics, antibiotics, and laxatives had
most impact

by Diana Swift, Contributing Writer
October 23, 2019

Almost of half of 41 commaon drug classes were associated with alterations of the
microbiota of the human gut, Dutch researchers reported.

Extensive changes in taxonomic structure, metabolic activity, and resistome (antibiotic-
resistant genes) were seen in human fecal samples following use of 18 of 41 common drug
categories, with the four most frequent culprits being proton pump inhibitors (PPIs),
metformin, antibiotics, and laxatives, reported Arnau Vich Vila, MSc, of the University
Medical Center Groningen at United European Gastroenterology Week in Barcelona.

Vich Vila and colleagues performed metagenomics sequencing on 1,883 fresh frozen fecal
samples from three independent cohorts: a population-based group, patients with
inflammatory bowel disease, and patients with irritable bowel syndrome, intermixed with
healthy contrals.

Differences between drug users and non-users were assessed by looking at the effect of
single medication use and also factoring in the use of multiple drugs by each participant.
Cohort-specific results were combined in a meta-analysis using inverse variance

"Our work highlights the importance of considering the role of the gut microbiota when
designing treatments and also points to new hypotheses that could explain certain side-
effects associated with medication use," Vich Vila said. These associations need to be
functionally investigated in light of the importance of the gut microbiota in health and
the widespread use of many drugs.
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The potential impact of gut microbiota on your health:
Current status and future challenges

Stitaya Sirisinha

Abstract

Our bealth and probably also our bebaviors and mood depend not only on what we eat or what we do Cifestyle
behaviors). but also o what we bost. It is well established for decades that

Although the siumber of micrubes that live in or on our body was previously estimated to outmamber that of their hosts
by 1010 1, the latest estimate put the ratia to be closer 10 1:1, On the other hand, their collective genomes (microblame)
otoutnbe thos ofthe host by 100-200 e s ot surpesing thereor that thes sirobes ot ol rovicde the

S with 1 of which fead to a

y
healthy ecosy that i s of pathogs. robioa el e

for it roke in development and education of immune system. However, ifs link with diseases i . 1 Kaown and it
receny that there is a surge of interest in the potertial impact of microbiota on human health anc

Homener, whether the observed alieration ofthe miceobiota profe n these diverse conditions s the case or
qu imply that it may be poss ign dew
tesi ‘microbiota. available
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of et antbiic st Clostridium yum.- infiction & now under .nmw il and rportd to b ighly

atment of inflas
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Ho et ol BUC immunology (2015) 1621
DO 10.1186/312065-015-0083-2 BMC

Immunology
REVIEW Open Access
Systemic effects of gut microbiota and its
relationship with disease and modulation

Jolie TK Ho, Godirey CF Chan and James (B Li"

[ Abstract ]
“...and although the gut microbiota resides in the intestines, lt
is able to exert systemic effects.

Therefore, many diseases and conditions could be impacted by
the gut microbiota when its composition is imbalanced,
otherwise known as dysbiosis.”

Ho et al, BMC Immunology (2015) 16:21

food digestion and also helps with the production of  but also for a strong Immune system. It ol that
some vitamins like vitamins B and K, which are essential  imbalas
cell mtabolism and blood congalstion by modify-

Ing proteins.

;mmmdm:unmhthmwmby o
creating a barmier effect in the immune system. The im-
portance of acquiring microbiota has been emphasized in
studies with germ-free animals, where it was found that
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Epigeneties, microbiota, and i

immune regulation in the eye

Xiaofeng Wen, Xiao Hu, Li Miao, Xiaofei Ge, Yuhua Deng, Paul W. Bible, Lai Wei*
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ARTICLE INFO ABSTRACT

[r— e
g s nchling wreits = spescined maciar desmeration are werningly canman mnd quaiy of e
resse Shmtcring. Genetc tulics in ot doades s nfcantly sdvanced ovs wdemtanding of the tology of thex:
Ao wiund muci dgromsin e s Uy, pint s done (a0 ity s docee o, s
mbemimbden j—— e i
o o o wiepetnt omscd w9 o e b srcus ity

Fpigeoee teagy disarders. Irmportantly, maunting,
ey e 5 e we s o
ropose hat i discav ey of traocula microbicka e St il i thought aecting cik
gt macelar dogeneration, The geographical . gemstc backgrund differns 1 toth diease -

micbiota.
1. Epigenetics and thelr products, which bring the phesotype into belg”
(Waddingion, 1942). Later, Holliday defined epigenetics 15 “the study
11, What s pigeeries? the mechanisms of tempon and spatal contul of pene activity
g he dvelomnentof comple. e (il 1950, R
In the coune of etal.

bislogical phenomena could not be explained by genetie principles
abone. Conrad Waddingion (105-1875) proposed the word “epige-

srucure. Epi-
s s el 4
biological (Goldberg e al. 2007), and an explosion of
search em: in past decades explored Lhese imporiant mfmm
functions

The mﬂ of epigenetics hue‘m)leﬂ Mnuy from & ldmll
definkion o0+ category of chaniams controlling the
addiion to generic™ e et a2

racions

hat cannor g
In DNA. sequence™ (Russo and Riggs, 1996). Bird defined eplgenetics ==
“the srucrual adapiaton of chromasomal reglons 30 35 1o repiser,
sigasl or perpetuate shered actlvity sstes” (B, 2007). nm-ﬁv i
genatis brid

stable and beritsble phenotypes (Wu and Morris, 2001). In panicular,
epigenetics constitutes the molecular events controlling gene expres.
sion and activity without changes of DNA sequence. These molecular
events include covalent and noncovalent modificaiions of DNA and
histones that shape/reshape the chromatin structur aceording 1o en-
vironmentsl cues (Allls and Reinberg, 3006). Therefore, the study of
chemical reactions shaping chmmatin acassi lity, segulating output
of genstic information in temas of expression, and the signals from the
envimnment that coordinale these chemical reactions represets the
Fundament]
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Macrophages in age-related chronic inflammatory diseases

Yumiko Oishi' and Ichiro Manabe®

disease, disbetes, cancer

-
and Alzheimer's disease. A mulitude of bodily changes occur witl

th aging that contribute to the Initiation and development of

Inflammation. In paricuba,the immuna systern of kdedy indwidials oten ex bl diminhed dﬁdm and fdeliy, tormed

immunosenescence. But, although immune responses 1o new. and vacaines are B also
characerzed by & basl sysemic inflommaton sate. This sheraton i Imemune ystem fuction llery promotes chronic
inflammation. Changes
i e cells are
this review, we

will summarize the diverse physiological md pnhdml roles of nuaupuou in m chvonic lmhmmn \nim age
ase:

associated disea

of Aging and Mechanisms of Disease (2016) 2, 16018; dok10.1038/npfamd 2016.18; published onine 28 July 2016

INTRODUCTION
Wih advanciog age.the imune system undergoes o dymamic
change charscterized by the coexistence of a smaller immune
e 1o s eicasamrod puthopms of e el
and an elevated systemic inflammatory state made mandest, for
examy ated levels of preinflammotory cytokines,
clotting factors and acute phase reactants.’ This chronc activation
a5 been termed

nd age-associated diseases.
mation is a prolonged condition in which tssue

Injury and attempts at repai coexiss, leading to tissue remodeling
and dysfunction® Aithough chronkc inflammation may follow
acute inflamimation, in the most common NCDs of today it likely
begins insidously as a low-grade, smoldering response with no
manifestation of the cardinal signs of inflammation {Dolor (painl,
Calor (heat), Rubor (redness) and Tumor (swellingll. However,
even low-grade tion may impair tssue function
(Functio taesal. For instance, inflammatory signals interfere with
insulin signaling * Moreover, the continuous progression of tissue
injury and repaw promotes tissue remodeling (e, extensive
fibrosis) that may eventually cause ireversible tissue dysfunction.”
In fact, the severiy of tissue remodeling determines the prognosis
of some NCDs, such a5 heart failure and chronic kidney disease’
A complex interplsy between parenchymal cells within
tssve and the various cells in the stroma, including immune
cefis, vascular cels and fibeoblasts, lead the processes of
chvoaic inflammation under the influence of iputs from both

local microenvironment and the wider system. Of particular
Inirest e monocye-macraphage ioeege cel, which oct 35
mofor efectorcelt n hvonc nflammatory procsses duriog the
Phelcoinl develfurin NCDs* In thes review, we

Dirine, Wi pablogil Gl bitwas ok
nflammation and agsasionated Geeases, wih 8 partcua
focus on what s currently known about the roles played

hages

IMMUNOSENESCENCE AND AGE-ASSOCIATED DISEASES
It is often noted that elderly individuals are more vulnersble to
Infectious diseases. For mstance, occult infection with tuberculosis

ing
fidelity and efficiency, are termed mmunosenescence. A key
feature of immunosenescence is an imbalance between
Infammatory and  anti-inflammatory
complex presentation of impaired adaptive immune responses
with concomitant persistent kow-grade
resnar suscepabiy 1 stcimaune esponses * The changes in
the adsptive immune system are characterized by a decreases

in naive T- and B cels, an increase in memory cells and &
progressie reduction in the T-cell receptor (TCR) and B-cell
ecaptor IR repenire” By ot generaton of myeiod
cels Is favored in aging animals

Immunosenescence involves not only ageelated changes
intrinsic to immune cells, but alo micoenveonmental and
systemic alterations. Although it is likely that cellular senescenc
s involved i some of these alterations, many a
likely induced independently of celular senescence pathways.

School of Meciie, O Uersity, s, Rgon.
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“Chronic inflammation is the
pathological basis for such ag
diseases as cardiovascular dise
cancer and Alzheimer’s disease.

“Monocyte/macrophage lineage
crucial to these age-associated ch
which culminate in the developme
chronic inflammatory diseases. In t
we will summarize the diverse phy
and pathological roles of macropha
the chronic inflammation underlyin
associated diseases.”
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Gut Dysbiosis Promotes M2 Macrophage
Polarization and Allergic Airway
Inflammation via Fungi-Induced PGE,
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SUMMARY

tostinal tract 5 largaly unknown,

or "dysbiosis,” are associated with many diseases,
the effects of gut dysbiosis on host systemic physi-
ology

bacteria on peripheral immune

wed neutrophils in & Nod1-
dopendont mannor (Ciarks of al. 2010), Shon-chan fatty acids

(SCFAs), which were produced by fementable dietary fiber
induced

natively activated M2 phenotype. Adoptive transfer
of alveolar macrophages derived from Abx-treated

" bacteria, protect against the deveiop-
ment of inflammatory Giseases including collts, arthets, and
allergy (Masiowski et al. 2009). However, the vast majerity of

mation.

mmumndwmﬂmﬁngmu\d
increased

systemic
not other microbes such as fungi or viruses.

but

plasma

€2 (PGE2), which induced M2 m-:mpnau- polariza-

tion in the lung. Suppression of PGE2 synthesis by
the cydoaxygenaas anblors ssokin and oeecorky

decreased lmguc airway inflammatory cell mﬁin
tion in Abx-treated mice. Thus, Abx

INTRODUCTION

Vet it bl compoiic Jiacbul i 5.
re Caused by many factors, Inchuding host genetcs,
mw....“xpsmumu-g- =rme: or various medical
procedures {Found ang Mazmanian, 2009). Dysbioss has
boon associatod not only with intestinal inflammaton (Eliay.
tal. 2011; Mazmarian ot ol.. 2006) but also with many disoases
outside the gut, such as alopic dermatits, alergy. obesity,

diabetos (Aumugam at al, 2011; Honao-Mejia t al., 2012
Ponders ot al, 2007; Vijay-Kumar et al., 2010). However, how.

@

than 99% of microtéota consists of bactera,
N, o of hic e CHris poace s ot
inal soctions of about 70% of hoalthy human
acits (Conen 1 1. 08, Dyikone i bl o & b
commensal bactera and w«wuwmolw
(Guliano ot a)., 1987; Samonis ot o, 1990). Candida

,.weena
Candida also produces igands for pattem recogntion ro-
S PR, g ok, cibn, minvens, 012

oigomannosides, which

é
g
&
3

ducos matory substances such as akiohol (Sentol-
mann and Howard, 2005) and prostagiandin (PGE;) (Noverr
ot . 2001). Severa studies have suggestad that gut hungl
an influonce inflammatory disarders such as
Fowel coasas (v of 1. 2017, O o o, 2008)or Aol
airway inflammation (Nowerr &t al, 2004), Howewer, athough
the study of the fungal microbiota is a rapidly emerging
field, the mechanisms by which gut dysbiosis-driven fungal
overgrow i the gut affects host immune responses reman
poorty unde

acritical role in the increased allergic ainuay nflammatory cel
infitzation.

Call Hast & Microba 15, 95102, January 15, 2014 £2014 Exsevier Inc. 95
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Defining M1 and M2 Macrophages

This classification is based upon macrophage polarization rather than
macrophage location.

M1 macrophages are classically activated, typically by IFN-y or
lipopolysaccharide (LPS), and produce proinflammatory cytokines, phagocytize
microbes, and initiate an immune response. M1 macrophages produce nitric
oxide (NO) or reactive oxygen intermediates (ROI) to protect against bacteria
and viruses.

M2 macrophages are alternatively activated by exposure to certain cytokines
such as IL-4, IL-10, or IL-13. M2 macrophages will produce either polyamines to
induce proliferation or proline to induce collagen production. These
macrophages are associated with wound healing and tissue repair.

There are three types of M2 macrophages: M2a, M2b, and M2c

119
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Metabolic changes in tumor cells and tumor-associated macrophages: @: N
A mutual relationship
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a proinflammatory TME incer development. progres:
and progression of the disease. Other immune  sion and metastasis |2-5). Mareover, the compasition of the
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Cancer Cell

Macrophage Regulation of Tumor Responses
to Anticancer Therapies

Michele De Paima’-* and Claire E. Lewis™"
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Tumor-associated macrophages (TAMs) promote key processes in tumor progression, like angiogenesis,
immunosuppression, invasion, and metastasis. Increasing studies have also shown that TAMs can either
enhance or antagonize the antitumor efficacy of cytotoxic chemotherapy, cancer-cell targeting antibodies,
uummummmw.—mumgmmwuonmmnw tumor model. TAMs also drive

in tumors after of treatment with vascular-targeting agents. Here, we
discuss the biological signiicance and clinical implications of these findings, with an emphasis on novel
approaches that effectively target TAMs to increase the efficacy of such therapies.

Introduction {6, intereukin pq—w 112, and tumor necrosis tactor-a
phagocytose microbes and present antigens 1o [TNF-2} and reacti species. antigens
T cels, therofors constituting a st fine of defanse against ummumwwcwwlmmcmum
lavading pathogens. They aiso reguists tissue oW, homeo-  (Biswas and Mantovari, 2010; Mantorars et . 2002). Aema-
stass, repa, tively, Th2 cytokines, like IL-4 and 13, stmulate monocytes/

cytokines, chemokines, growth factors, proteolytic enzymes,
and scavenges receptors (Gordon and Martinez. 2010; Muriay  terized by higher producsion of the anti-nfiammatory cytoking,
and Wyna, 2011). As such, lay @ contral rola 3 ampiifea-
developmental processes, such as tissue and

rasponses; and the upregulation of col-sutace scavenger
responses, like inflammation and organ healing/regeneration  roceptors, such as mannose rmooptor (MAG1/CO206) and
(Mantovani et al 2013; Nucera et ol., 2011; Pollard, 2009). hemoglobin/aptoglobin scavenger receptor (CO163). As such,

In seiected organs of the adult mousa, the crgin of tissue
macrophages can be traced back ¥ fotal macrophages that  mation and promote fissus repai inchiding angogenesis) after
appear before the cnset of definitve hematopoesis (Schuz  the acute inflammatory phase (Biswas and Mantovani, 2010;
st i, 2012) In nflamed and remodaling tissues, elevated  Gordon and Maninaz. 2010). In healthy tissues, m

macrophage tumover s sustained largely kom hematopoietc  often express a mixed MI/M2 phenatype: hence "M1” and
progeritor cells (HPCs). which proiferate and diferentiste into  *M2” polsrization should be regurded a5 extieme ends of
promonocytes i tha bone marmow (BM) before they ara shed 3 Goninuum of activation stales, with their exact pont on tha

precse mix of kocal in

diferentiaton into mactophages s thay extravasate in the & given Microenvironment (Bswas and Mantovan, 2010; Law-
targot tissues (Shi and Pamer, 2011), During inflammation and  fance and Natok, 2011; Sica and Mantovan, 2012)
e g B s dECE iy o ol e s
medullary ses, such as the splean, which can bocomo a1 Tumor-Associatod Macrophages

Important sito of monocyte production (Cortoz-Aetamoz  Macrophages are a mapor colular component of murine and
etal, 2012).

Onoo reskdent in fissues, Macrophages acquiro a distinct, In this artco,

i the rola of those calls and thair monocyto procursors in tumor
indidusl microenvrcnments. The exact combination of such  fesponses 1o anticances therapies. Other tumor-niitiating
myeloid olls not ciscussed hro includo neutrophil, 60sing-
o status of these cells, Two extreme foms of the latter are  phils, and activated dondrtic colls (DCs) (do Vissor of al,
generally referred 1o as “classical” (or M1) and “altemative” for  2006). Tumors 8so reciuit & varety of immature myeioid ceds,

uppr

imenune sl (Siswas and Martovan, 2010; Mantovan et ol

002). During acute NfamMaton, Macrophages are Mi-acti-  clear) and neulrophil (Qranuiocytic) leages and are commony
vatod by til-Kko rocaptor (TLR) agonssts and Th cylokines  idanticst by their exprassion of Gr1 (LY6C/G) and immunosus-
(6. interteron (IFN}-7). This enhances thei abilty 1o kil and  pressive activey. Mononuciesr MDSCs can further mature
o TAMS {Cofteh ot i, 2010; Gabiilowich e al, 2012). Fally,
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“Death begins in
the colon.*
Hippocrates \
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Indi icrobiot: tial in the modern concept of human health, but the compo-
sition and functional characteristics of a healthy microblome remain to be precisely defined. Patterns of
microbial colonization associated with disease states have been documented, but the heaith-associated
microbial patterns and their functional characteristics are less clear. A healthy microbiome, considered in

the context of body or body site, could terms of .., ability to resist
community structure change under stress of 10 rapidly retum 1o basain following a stress-rolated change),
by an idealized or by a desirable functional profile (including

metabolic and trophic provisions to the host). Elucidation of the properties of heaithy microbiota would
provide a target for dietary interventions and/or microbial modifications aimed at sustaining health in
generally healthy populations and improving the health of individuals exhibiting disrupted microbiota and
associated diseases.

Introduction microbiome s defined and the cuTent evidence that relates
tha microbiome 1o human hoalth. Many factors must be
addressed before considering diotary or therapeutic interven-
nked 25 & sigle gobal network, such s the Intematonal  tions tha target the micrcbiome. The microbial compasiton.
Human Microbiome mataboc activites (Figure 1A), host responses to microbes
Figue 18) incuding genetic susceptiity to dsease, and
onvironmental factors (such as it that may influmce hast

Abett

of factors that
function can result in dafining spacific microbial community
oukaryotes} associatod with phizaois body sites. Ahough  properties that can be targeted through inferventions with ci,

Pattwisys
with the exception of defined pathogens, the roies that these 10 achieve this gosl are iscussed, inchuding how the “health” of
a qut microbiome might be assessed. AThough the technical

mant be
Dol polere o Il coienon somckidd W awpicts o il 1 1ol W fnecrant sl sy
i defining a hoalthy microbiome, those opics are beyond the
marid (Tabe . b 8 coal ttonaip b o bean S o 8 papr. T rder & rlene 1o seve oo
astablished. However, the pattems of microbial colonization  roferonces regardng human sampling (Grice ot al, 200%;
associatod with haalth are more diffcult 1o deéne. Dafintion of  Jalenka-Tuonen ot ai., 2011; Mal at al, 2011; Saulner ot al.
imed 201 L

at sustaining health = the generally healthy populations and

Hor

point,
thought of a3 a functional property descriptive of the hoalth of
a heaithy gut microbiome. Briefy. It addresses how a healthy  that communiy. Stabilty refers 10 the abily of & community to

‘Gl Host & Microbe 12, Navember 15, 2012 52012 Elsevier nc. 611
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The Human Microbiota in Health and Disease
Baohong Wang, Mingfei Yao, Longxian Ly, Zongxin Ling, Lanjuan Li*

Natianal Collaborative insovorion Center for Dagnosts and Treatment of Infectious Diseases, Seate Key Laboratory for Diagaesis and Treacment of

A vardety di eRvindamentsl da
intieskinatticybliat tebataoee
clasgudadfonshimudbahiyne)

ARTICLE INFO ABSTRACT

heabihldndadicadse wisreo wa fo

Arne hstory-
Recend 20 December 2015 imtestinal ek
9 january 207 bealth and disease. Here, we focus b

Trflons of microbes have evolved with and continue 10 ve on and within human beings. A varietyof . .
1 . which has a clase P 'I n
h d the hast

meat and progression of majos human discases sucl

in order to provide an overview of the microbial role in basic biological processes and in the develop-
 as infectious discases, iver discases, gastrointesti

‘mental or

nal cancer 3
discases, We also review important advances in techiniques associated with microbial research, such as

anghtbeotst anierides to piodidesa

of ihel picwvidialrele ihdrage bindo

pregegsas andinrthe wevalappend

1. Introduction health and disease |7.9-
More than 100 trillion symbiotic microorganisms live on and
within human beings and play an important role in human bealth  signaling
and disease. The human microbiota, especially the gut microbiota,  metabolic
has even been considered to be an “essential organ” [ 1], carrying
approximately ies than are found in the entire
human genome advances have shown that the gut
microbiota d in basic human biological processes, in
cluding modulating the metabolic phenotype, regulating epitheli-
al development, and influencing innate immunity [3-6). Chronic
diseases 5 besity, inflammatory bowel disease (IBD). di
abetes mellitus, metabolic syndrome, atherosclerosis, alcoholic
liver disease (ALD), nonalcoholic fatty liver disease (NAFLD). cir-
5. and hepatocellular carcinoma have been associated with

the human microbiota |75 (Fig.1 )
In recent decades. 2 tremendous amount of evidence has strong-
Iy suggested a ceucial role of the human microbiota in human

* Carespoesing author
Eomat oddres i

23] via several mechanisms. First. the
microbiota has the potential (o increase energy extraction from
rease nutrient harvest (9,10, and alter appetite
The microbiota contains far more versatile
han are found in the human genome, and pro

vides humans with unique and specific enzymes and biochemical
pathways [9]. In addition. a large proportion of the metabolic
microbiotic processes that are beneficial to the host are involved
in either nutrient acquisition or xenobiotic processing, including
the metabolism of undigested carbohydrates and the biosynthe-
sis of vitamins [10], Second, the human microbiota also provides
a physical barries. protecting its host against foreign pathogens
through competitive exclusion and the production of antimicro

bial substances |11-13]. Finally, the microbiota is essential in the
development of the intestinal mucosa and immune system of the
host [ 14.16). For example, germ-free (GF) animals have abnor

mal numbers of several immune cell types. deficits in local and
systemic lymphoid structures. poorly formed spleens and fymph
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Impact of the Gut Microbiota on
Intestinal Immunity Mediated by
Tryptophan Metabolism

Jing Gao 44, Kang Xu**, Hongnan Liu'?, Gang Liu™*, Miaomiac Bai %, Can Pang?,
Tiojun Li** and Yulong Yin'#34*

iotai the host, especially
homeostasis and the intestinal immune response. In addition 10 serving as a nutrient
enhancer, L-inyp {Trp) play I roles in

lolerance and gut microbiota maintenance. Recent discoveries have underscored that
changes in the microbiota modulate the host immune system by modulating Trp
metabolism. Moreover, Trp, endogencus Trp metabolites (kynurenines, serotonin, and
mefatonin), and bacterial Trp metabolites (indole, ndolic acid, skatole, and tryptamine)
have profound efflects on gut microbial Gompasition, microbial metabolism, the host's
Edited by: immune system, the host-microbiome interface, and host immune system-intestinal
mm:’:‘?::;g; ;;’;j microbiota interactions. The aryl hydrocarbon receptor (AhR) mediates the regulation
s Of intestinal immunity by Trp metaboites (as ligands of AhR), which is beneficial for

immune homeostasis, Among Trp metabolites, AhR igands consist of endogenous
metabolites, including kynurenine, kynurenic acid, xanthurenic acid, and cinnabarinic
acid, and bacterial metabolites, including indole, indole propionic acid, indole acetic
acid, skatole, and tryptamine, Additional factors, such as agng, stress, probiotics,
and diseases (spondyloarthitis, initable bowel syndrome, inflammatory bowel disease,
colorectal cancer), which are associated with variabiity in Trp metabolism, can influence
Trp-microbiome-immune system interactions in the gut and aso play roles in regulating
gut immunity. This review clarifies how the gut microblota regulates Trp metabolism
and identifies the underlying molecular mechanisms of these Interactions. Increased
mechanistic nsight into how the microbiota modulates the intestingd immune system

OPEN ACCESS

Rovewed by.
Dougias Lamson
Unarsty of Glasgow

2o
Unbersidaco Catsdca Dom Bosco,

through Trp may aow for the of innovative microbiota-based
diagnostics. as well as appropriate nutrtional suppiementation of Trp to prevent o

Moreover, this Insight regarding the
influence of the gut iy ]
targeted {nchudi and bacterial essantial

and may explain contradiclory results in the iterature.

128

progrelisinm ppraziordiuman diseases
1nfect1ous diseases, liver d1seases

017) 71-82, 201 77hisis an o
gaaccess artlge |.mg'| ﬂéﬁcc BY )NC ND license ™ 5
cafeersmetabotic<diseasesy’ re%—

diseases, mental or psychologi
and autoimmune diseases.”

“The gut microbiota influences the heal
especially with regard to gut immune ho
intestinal immune response.”

“Moreover, Trp, endogenous Trp metabolite
serotonin, and melatonin), and bacterial Trp
(indole, indolic acid, skatole, and tryptamine
effects on gut microbial composition, microbia
host’s immune system, the host-microbiome int
immune system-intestinal

microbiota interactions.”

“Moreover, this review provides new insight regardi
influence of the gut microbiota on Trp metabolism.
comprehensive analyses of targeted Trp metabolites
endogenous and bacterial metabolites) are essential f
experimental preciseness, as the influence of the gu
microbiota cannot be neglected and may explam
results in the literature.”

Gao J, Xu K, Liu H, Liu G, Bai M, Peng C, Li Tand Yin Y (2
Microbiota on Intestinal Immunity Mediated by Tryptop
Metabolism. Front. Cell. Infect. Microbiol. 8:13.
doi: 10.3389/fcimb.2018.00013
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“Tryptophan catabo
affect various physio
processes and may co
intestinal and systemic
homeostasis in health a
disease.”

NATURE COMMUNICATIONS | (2018‘\\ 9:329

10.1038/s41467-018-05470-4 |
www.nature.com/naturecommunications

Fig. 1 Mechanisms of action of microbial tryptoph: host physiology. Gietary proteins leads to the release of tryptophan,
microbiota include X

acid (IPA), indolelactic acid (ILA), indoleacetic acid (IAA), skatole, indolealdehyde (1AK) 2nd indoleacrylic acid (1A) and may affect host physiology in

numerous ways. Indole, IPA and IA affect mucossl homeostasis by decreased intestinal permesbility possibly mediated by the pregnane X receptor (PXR).

Indoke induces 1(6LP-1) ~cels. GLP-1 & known to suppress appetite. insulin secretion and to slow
gastric emptying. Several tryptophan catabolites act on the aryl hydrocarbon recegtor (AHR) found in intestinal immune cells and thereby aher innate and
responses in 3 fashion (e.g. 1AJd ind ed production of interleukin-22 (IL-22) via AHR activation). Tryptamine
induces the release of 5-hydroxytryptamine (5-HT, serotorin) by cells. 5-HT stimulates. ‘motilty by acting on enteric
nervous are absorbed through and enter where some (eg. IPA, IE, 1A)

have and effects, whereas (15), which is produced in the liver from indole by the actions of CYP2E1 and
sulfotransferases (SULT), has cytotoxic eflects in high concentrations
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Tryptophan metabolism by human gastrointestinal microbiota ()
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Host Genotype and Gut Microbiome Modulate Insulin
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SUMMARY ‘v disbetes (Ficura ot ol 2013: On of al. 2012; Kerlszon

et al 2013). Remerkably. aterations in the intestinal microbiots

an composition i 1o mossto insuln zenserty

fluonces the predisposition to metabolic discase. (Vreze ol & 2010, a key featurs in metaboic dissase and

Here, we characterize the metabolic phenotypes
of cight genetically distinct inbred mouse strains
in response to a high-fathigh-sucrose diet. We

type 2 dabetes (120}, and thus pisy & role in Giabstes.
susceptbitty.

Dietary componants tat ars not eMciently bsorbed In e
proxenal Intastioe feach tha dstal gus, wheee they are matabo-
ok 4 04 e, bloiral ikcevbas et ol et

types and gut microbiota s inang
diffeent mouse strains in response to the dietary

challenge and identified taxa -suclmu with these
traits. Follow-up microbiota

from our ciet. Short
chani ‘ckts (SCFAG). mainly acetate, propicnate, and buty.
rate, are. pvodv:ai theough bacteral fecmentation of
e

showed that altering the of the

microbiota modifies strain-specific susceptibiity to

diet-induced metabolic disease. Animals harboring

microbial communities with enhanced capacity for
sugars and

Besten et al. 2013
Souccaly, SFAS as imporan reqasios of bom anery

jucose homeostass (den Bestan el al, 2013, Kon ot 8
2016). For example, e Porones e sravey Oao
13t 2000, Harra o1l 2915) an T20 paents

metabolic disease. Notably, differences in glucose-

2 Addeon
. sosats moclates ek ecrston fom osts Pryaa

ot i 2015; Perry et al., 2016). While prmarily associated
i metabokc el reased conoaains o tutyrate

transfor. i

contributes 1o the genetic and phenotypic diversity
observed among mouse strains and provide a ink
between the gut microbiome and insuli

from the dist (Tumbeusgh et L., 2008)
Gut microbes also impact hoat physiciogy by modifying bile

INTRODUCTION

. 2006; Kuipars
ot ol 2014; Fyen e ol 2074; Sayin e al, 2013). In adcibon to.

e abilty to activate nuclear hormane receptors (Parks et
190% and G-cOplk POt reCepOr (KawaTat o .

opmant. physiology. and health (Camerte ot 5
and Backn 3

Somemee

20034 They . §pid matabolism,
enargy expandiure, and intestinal motlity (Kupers ot
2014). Primary BAS ar6 Synthesizod from cholesterdi i the fivar

& subzantal (s, 2008,
of Me gui micrabiola among ueiated ealthy SUBECIS, a meal. The gut
dehy-
as5ocated with afferent pathological siatas, Inchuding obeslly  drogenation, epimertzat
W CotlFeports 18, 1725-1720, Fenary 14,2017 02017 The s, 1729
™a GG BV NG 1 AR o heh 0

What about the
Gut-Brain Connection?
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“With leaky gut, damaged cells in your
intestines don’t produce the enzymes needed
for proper digestion. As a result, your body
cannot absorb essential nutrients, which can
lead to hormone imbalances and a weakened

immune system.”

USDA, 2016 Flegal KM, Carroll MD, Kit BK, Ogden CL. JAMA, 2012 Feb
1;307(5):491-7 Mayo Clinic proceedings, 2012

Gut-Brain Axis and Mood Disorder

LuLiu and Gang Zhu*
, Sharyang. o

Humans have over 100 trillion bacteria, highly abundant in the intestinal tract, Evidence

sugoests that |msslma| rmclohldla is associated with the neuro-endocrine-immune

disorders, This review summarizes
and

findings from stucies looking

microbiota and mood disorders. The effect of prebiotics, probiotics and antibiotics on
mood disorders are also discussed, with the aim 10 propose some new therapeutic
strategies for mood disorders.

INTRODUCTION

The hum; composed of a complex biological system; with over 90% of microbiota cells
and 10 millon microbots genes 1) ses over 100 trillion hacteria, 10 times the number
of human body cells, 150 times the number of human genes, 1,000 species and over 7,000 strains
{2). The intestinal tract is the most abundant arca with bacterial concentration ranging from 10 to
1,000 bacteria per gram in the upper part of intestinal track, to 10'1-10% bacteria per gram in the
colon, amony them Firmicutes and Bacteroidetes present the main group (1). In contrast, the fetal
intestine is sterie, the initial bacterial colonization at birth comes from the maternal microbiota,
and the intestinal microbiota of an adult is composed of ~1 kg of bacteria, viruses, protozoans,
fungi and archaea (3).

Intestinal microbiota is considered to be associated with the neuro-endocrine-immune
pathways, generating the concept of the gut-brain asis. The first evidence of the gut-brain axis
came from a work of an army surgeon through monitoring gastric juices secreted by intragastric
fstula b found that itestnal function was eated with mood (4. About €% of anxiety and

Gang 2

sydromme (1BS) Recely, 1B ha b bee et tochanges i ntinl micrabot. incding
potet nsablty, Meamwhil, sy il shocies sogget

mum microbiota disturbances could induce an increased visceral pain response and

ey rinary-tract infections,while for male patients presciptions were for resgiratory and skin surface

ey o, the sty chowed s the s nibiticsprssiptions wa et ith i

o sevrity (0. The authors proposed three possblc mechanisms: () potent nfection activated the

B et 01 immune system and then induce mani « ) high boceril nfetions e putints releted
Coneesle] o the low the usage of antibi

e micobiote, i e coud cros th ik f tnoe st chenge () Itetnal s

can also produce some metabolic substances such as bike acids. choline and short-chain futty

Hebadang 72’.“,,‘;,3',:,;"‘ acids, which can aid the hosts metabolism. Complex carbohydrates such as dietary fiber can be

Frnt Pmehaty 0224 absorbed and fermented by intestinal microbiota into short-chain fatty acids such 45 bunyat,

st te, these all have d can enterinto blood and ply a role

f—————————— ' [reErT————
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Prospects & Overviews

Is eating behavior manipulated by the
gastrointestinal microbiota? Evolutionary
pressures and potential mechanisms

Joe Alcock”, Carlo C. Maley”™" and C. Athena Aktipis™%

conflict

between host and microbes leads to
host

ings foe foods that an
a 1
1l  diabetes, beart di nd. [2-4).
potential mechanisms for microbial control over ating  pecpite negative effects on health and suivival, unhealthy
boh w0 (hnnse
pathways, changes t Chlll!rls' lJy ‘of “selfcontrol,” and
receptors incuding taste receptors, and hijacking of the it has been s that multiple “selves™ or cognitive

Vagus nerve, the neural axis between the gut and the brain.

are easily manipulatable by prebiotics, probiotics, anti-
ok, ol arep et hoar) charms, hri i

Koywords:
M cravings; evolutionary conflict: host manipulation;
microbiome; microbiota: obesity

DO 10.1002/bies 201400071

" apant f Sy Mo ranly o o U

modules ekt 19 e Pt Tiog 66 contk v our enlig
havior. Here, we suggest anoi i evolution-
ary conflict between host periph oo gt leads
microbes to divergent Inlerests over host eating behavior. Gut
ke may maclgolse ot fmkis 4 wers 6k
promote their fitness at the expense of hast
Rave Bypotbestzd tht miccbes Ty be affeciog ou rog
etavor - though oot n the «mwu of competing fitness
interests and evolationary co
Conflict over resource iﬂ]uhllhn and resource allocation
can occur as  result of conflict between different genetic
interests within an organism. For exampie, senetic conflict
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childbood genetic discases, Beckwith-Wiedemann synd

and Frader- Wil syndrome. Thesen yndromes ae characer
ized by altered appetite and differences in infant suckling
that can result from overexpression of genes of patemal
or maternal origin, respectively [9, 10]. In parent-of-origin
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i ip with g : an evolutionary framework colonization with crowds of bacteria
provide them with a constant source of nutrition, while in return  facilitated mammalian group living in social crowds (Lombardo,
they help us in a variety of ways including enabling optimal brain 2005 Troyer. 1964} and thus the capacity for environmental
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hen  dominance.

development and subsequent functioning (Geurts et al. 201
et al. 2013). Many human genes are homologs of bacterial gencs.
{McFall-Ngai e aL. 2013). The word commensal i derived from the
Latin term “cum mensa®, which means “eating together”, It has
been the absence of bacteria

ve developed the current level of cognitive performance
(Mantiel-Castro et al. 2013) We are fundamentally dependent on a
myriad of essential newochemicals produced by microbes. Fo
example, the brain's seratonergic system, which plays a key role in

s Sty *

ke (Charke: L 20081 Gl vackel s gt O
system regulating behavios. OF major importance for
ocictal fonctioing s the huthan rak dml‘nllu‘ Wo dresockl

Become the dominant secies o the planet n Todents, who are
raised without any bacteria, one sees altered sociability with clear
autistic-fike patterns of behavior (Desbonnet et al. 2014). Within
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. Here e will v the evidnce i sogport of these
assertions and xhe potential role of gut in psychiatry.
Unlike many recent reviews published in w«uns Journals, the
current review & aimed af practicing psychiatrists.

1. Brain-gut-microbiota axis

CNS),

(ENS) and most importandy the intestinal microblota (Nayer,
2011). These components interact to form a complex reflex
network with affecent fibers that project fo_ integrative CNS

€t al. 2011}, Through this bidirectional communication network,
signals from the brain can influence the motor, sensory and
secretory modalities of the gut and conversely, visceral mes:

from the gut can influence brain function (Grenham et al, 2001
Morae Casro e . 2013} ks cxteniely e, b o
ingly appreciated, i the potential impact of the enteric microblota
on brain function (Khanna and o 2000, The sut microbiota
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Brain on Fire Because Gut is on Fire!!!

Production of inflammatory cytokines

Local activation of intestinal microglial

\
Cross blood-brain barrier
cells

activate microglia cell\iﬁ in

INTESTINAL \
INFLAMMATION \
Enteric nervous system

inflammatory/neurodegeneration Brain inflammation/neuradeSiy

N

Gut-Brain Axis Inflammatory/Neurodegeneration
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to the original seeding
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Microbial composition varies according
to the original seeding
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i of cesarean-born infants via vaginal
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Vagus Nerve as Modulator of the
Brain-Gut Axis in Psychiatric
and Inflammatory Disorders

Sigrid Breit", Aleksandra Kupferberg"', Gerhard Rogler? and Gregor Hasler'*

T B,
Zurch, Swizwrand

The vagus nerve represents the main component of the parasympathetic nervous

systom, which oversees a vast array of crucial bodly functions, including control of

mood, immune responss, digestion, and heart rate. It estabishes one of the connections

between the brain and the gastrointestinal tract and sends information about the state of

the inner organs to the brain via afferent fivers. In this review article, we discuss various

functions of the vagus nerve which make it an attractive target in treating psychiatric
There

is a promisng add-on treatment for refractory depression,
[ bowel disease. Treatments that target the

increase the vagal tone and inhibit cytokine production. Both are important mechanism
of resiliency. The stimulation of vagal afferent fibers in the gut influences monoaminergic
brain systems in the brain stem that play crucial roles in major psychiatric conditions,

ch Inline, there qut bacteria
to have beneficial effect an mood and anxiety, partly by affecting the activity of the vagus
nerve. Since, the vagal tone is correlated with capaciy o regulate stress responses
and can be influenced by breathing, its increase through meditation and yoga likely
contribute to resilence and the mitigation of mood and anxiety symptoms.

Keywords: deprossion. PTSD, vagus neeve stimuation, nutribon, probiotics, yoga. meditation, inflammatory
bomel drsmase

INTRODUCTION

The bidirectional commaunication between the brain and the gastrointestinal tract, the so-called
“brain-gut axis,” ¥ agus nerve, bu

via the prevertebral ganglia), endocrine, immune, and humoral links as well as t
microbiota in o
areas of the brsin 1). The ENS than 3 dh
more neurons than the spine. Hormones and peptides that the ENS releases into the blood circula
tion cross the blood-brain barrier (5., ghrelin) and can act synergistically with the vagus neeve,
for example to regulate food intake and appetite (2). The brain-gut axis is becoming increasingly
2 S 3 : 52

(cg
nfluence of gut

&
bowed ). d . and [ 5). The gut s an
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The Gut Microbiome: A New Frontier in Autism Research
Jennifer G. Mulle'#, William G. Sharp®3, and Joseph F. Cubells*®

'Department of Epidemiology, Emory University Rollins School of Public Health
2Department of Pediatrics, Emory University School of Medicine

Marcus Autism Center, Children's Healthcare of Atianta

“Department of Human Genetics, Emory University School of Medicine
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“Thie human ut harbors a complex community of microbes that profoundly influence many aspects
g

¥ proper-
h Toles . the brain, and

ties (6). As a result,this

consider research on aty

including poteatial novel treatmeat steategics.

Keywords

theoughpur DNA sequencing methods have led to rapidly expanding knowledge about this zut
microbiome. Here. we review fundumental emerging data on the human gt microbiome. with
focus on poteatial interactions betwees the microbiome and auissn spectrun disorders (ASD) and
al patteeus of fecding and nutrition in ASD and how they might internct
with the microbiome. Finally we selectively survey results from studies in rodents ou the impact
of the microbiome on neurobehavioral development. The evidence reviewed hiere suggests that a
decper understanding of the gut microbiome could open up new avenues of rescarch on ASD,

Advances in high-

Gut microbiome: Nervous system; Behavior: Autism: Autism spectrum disorders: ASDs; Feeding:
Nutrition; Dietary intake: Animal studies; Neurobehavioral development: Genetic disarders:
Psychiry

Introduction

‘We coexist with vast populations of microbial species that make a host out of the human
body. It has been estimated that up to 100 teillion microbial cells make & home out of us!,
and likely outnumber bunian body cells by an order of magnitude?, leading some 10 ten the
human miceobiome our “second genome.”* Increasingly. it has become clear that these
constellations of microbial species are a partner in homeostasis. and when the balance is
tipped away from the healthy microbiome there can be 3 negative outcome on human
health?. This new appreciation has led to formal efforts to identify comprehensively all
componenss of the miceobiome. The Human Microbiome Peoject (HMP) was launched by

Sessifec G Malle, PAD, Ty University School of
Public Health. Afhsats, GA 30322, Tel +1 4047273043, Fax: +1 4047273049, jnalle @eamoey. e
locure 1. G. Mulie c
WG, St s Healthcare of Atfania Trust Pot Award: ). P Cobells
R “ Abbor Labaoratoeies, Novarts, Bacues dod

Thoabes. LLP. and the Uaivessiy of Nebraska,
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Alsheimer's disesse (AD) s & most conmpon neudegenerative disocder. which associates with ingired cognition. Gut
microbicen can modulate host brain Numml 00 beimaoe v microle: oo including cognitive behavior

Genm-free amimals. antibiotics, probioti:

physiology and

also bost coguitive behavicr. increasing or decreasing risks of AD. goosinn pﬂmulvlhh of inestine and blood-brain

barrier iuduced by zut microbiota disturbance will incresse the

idence of neurndegeneration disonders. Gul uscrobinl

el sl e effece o o Rowreckiial chinges Ry tonis o doceass e ik o AD Fdhopenk micohes
infection will also icrense the risk of AD. and meamwhle. the onset of AD support the “hygiene hyporbesis ™. Al the results
suggest that AD may begin in the gut, and is closely related to the imbalance of gut microbicen. Modalation of gut microbiota
theouh perscmalized diet o beneficial microbéota interveation will probably becaune a new reatuent for AD.

Alzheimers disease, gut microbiota.leaky gut. leaky bein, dit,infection. bygiene hypothesis
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INTRODUCTION

Alzheimer's disease (AD), commonly known as seuile
dean tive disorder, is 4 common central
nervous system degenerative disease in the elderly. AD is
one of the most common form of dementia, accounting for
60%-80% of all dementia (Alzheimer's Assockation, 2015).
It is estimated that sbow 36 million people lived with
dementia worldwide in 2010 and dhie numbers were
expected to double every 20 years. The numbers will reach
10 60 million in 2030 and 115 million in 2050 (Prince et al.,
2013). With the acceleration of population aging in the
world. the incidence of AD rises year ar, which
seriously damage the old people’s physical and mental
health and quality of life, causing severe pain to the patients
ad bringing heavy burden to family and society. China's
population aging also reached an unprecedented level. The
2010 pationwide census data showed that the elderly

a or co

Conne:peasting e euesd Judeng Dpeych s

population accounted for more than 105 of the population
in our comntry. To speculate according to the current
incidence, China will have $-12 million AD patients by
2050, The high incidence and mosbidity of AD have
become a major problem affecting human health, which
aroused widespread concer i govermment and medical
community and become a hotspor and difficulty i the field
of neuroscience research.

The neuropathological hallmarks of AD include
extracellular f-amyloid (AP) senile plaques (SP) and
intracellular newrofibrillary tangles (NFT) (Reitz et al
2011). At present, it is generally considered that the
interaction between genetic and environmental factors takes
partin AD pathogenesis. Through gename-wide association
studies in AD patients, some genomic regions associated
AD were discovered and some susceptibility genes of
AD had been idenufied. mainly ivolving i the immune
reaction, inflanumation, cell migration and lipids transport
patlways (Lambert et al.. 2013). Aolipopeotein E (ApoE)
s one of the most common susceptibility genes, with three
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Abstract: The gut microbiota comprises  complex community of microorganism species that resides in our

and whose i influence not only various gut disorders but also central
nervous system disorders such as Alzheimer’s disease (AD). AD, the most common form of dementia, is a
neurodegenerative disorder associated with impaired cognition and cerebral accumulation of amyloid-§
peptides (AB). Most notably, the microbiota-gut-brain axis is a bidirectional communication system that is not
fully understood, but includes neural, immune, endocrine, and metabolic pathways. Studies in germ-free
animals and in animals exposed to pathogenic microbial infections, antibiotics, probiotics, or fecal microbiota
transplantation suggest a role for the gut microbiota in host cognition or AD-related pathogenesis. The
increased permeability of the gut and blood-brain barrier induced by microbiota dysbiosis may mediate or
affect AD p is and other ive disorders, especially those associated with aging. In
addition, bacteria populating the gut microbiota can secrete large amounts of amyloids and
lipopolysaccharides, which might contribute to the modulation of signaling pathways and the production of

y cytokines with the is of AD. Moreover, in the qut

microbiota can induce inflammation that Is assoclated with the pathogenesis of obesity, type 2 diabetes
mellitus, and AD. The purpose of this review is to summarize and discuss the current findings that may
elucidate the role of the qut microbiota in the of AD. L ing the ying
may provide new insights into novel therapeutic strategies for AD.

Keywords: Aging, Alzheimer's disease, amyloid, amyloid beta-peptides, blood-brain barrier, dysbiosis, gut
microbiota, lipopolysaccharides, obesity, type 2 diabetes mellitus
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Analysis of Gut Microbiota in Patients
with Parkinson’s Disease

Bulletin of Experimental Biology and Medicine

April 2017, Volume 162, Issue 6, pp 734737 | Cite as

Gut microbiota of patients with Parkinson’s disease and healthy volunteers was analyzed
by the method of high throughput 16S rRNA sequencing of bacterial genomes. In patients
with Parkinson’s diseases, changes in the content of 9 genera and 15 species of
microorganisms were revealed: reduced content of Dorea, Bacteroides, Prevotella,
Faecalibacterium, Bacteroides massiliensis, Stoquefichus massiliensis, Bacteroides
coprocola, Blautia glucerasea, Dorea longicatena, Bacteroides dorei, Bacteroides
plebeus, Prevotella copri, Coprococcus eutactus, and Ruminococcus callidus, and
increased content of Christensenella, Catabacter, Lactobacillus, Oscillospira,
Bifidobacterium, Christensenella minuta, Catabacter hongkongensis, Lactobacillus
mucosae, Ruminococeus bromii, and Papillibacter cinnamivorans. This microbiological
pattern of gut microflora can trigger local inflammation followed by aggregation of a-
synuclein and generation of Lewy bodies.
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ARTICLE OPEN
Linkages between oral commensal bacteria and atherosclerotic
plaques in coronary artery disease patients

Jyoti Chhibber-Goel', Varsha Singhal’, Debaleena Bhowmik', Rahul Vivek', Neeraj Parakh’, Balram Bhargava® and Amit Sharma’

Coronary artery disease is an |Mhmatmy disorder characterized by narrowing of coronary arteries due to atherosclerotic plaque
To date, the acc I logical evidence supports an association between oral bacterial diseases and
coronary artery disease, but has failed to prove a causal link between the two. Due to the recent surge in microbial identification
and analyses techniques, a number of bacteria have been independently found in atherosclerotic plaque samples from coronary
artery disease patients. In this study, we present meta-analysis from published studies that have independently investigated the
presence of bacteria within atherosclerotic plaque samples in coronary artery disease patients. Data were collated from 63 studies
covering 1791 patients spread over a decade. Our analysis confirms the presence of 23 oral commensal bacteria, either individually
or in co-existence, within atherosderotic plaques In patients und. carotid end: tomy, cathetel—hased atherecmmy,m
similar procedures. Of these 23 bacteria, 5 (Campylobacter rectus, h /i
intermedia, Prevoteila nigrescens) areumquemooronaly plaques, whlle the other 18 are addmonally present in non-cardiac organs,
and associate with over 30 non-cardiac disorders. We have cataloged the wide spectrum of proteins secreted by above
atherosclerotic plaque-assodated bacteria, and dlscuss thelr possible roles during microbial migration via the bloodstream.
We also highlight the lence of spedfic poly b within atherosclerotic plaques. This work provides a
resource whose immediate implication is the necessity to syswmatkalhr catalog landscapes of atherosclerotic plaque-assodated
oral commensal bacteria in human patient populations.
npj Biofilms and Microbiomes (2016)2:7 ; doi:10.1038/41522-016-0009-7
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The oral microbiome — an update for oral
healthcare professionals

M. Kilias
WG
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et

for millons of years, our resident microbes have copvoived an coexisted with s in @ mestly harmonious symbiotic
relationship. We are ot distinct entiies fram cur ol

, but tegether we form a ‘superorganism’ or hakoblon,
with the micrabiome playing a signiicant role in our physiology and health, T TG HEUEES the Secan most dnerse
microbial community in the body, harbouring aver 700 species of bacteria that colanise the hard surfaces of teeth and
e SGSsUeS R the brallmEosa) Through recent advances in technology, we have started to unravel the complexities
. new Insights into its role during bath health and disease. (PETUMBNGREBRINEERI

microbiome through modern-day lifestyles can have detrimental consequences for our general and oral health. In dyshiosis,
the finely-tuned equikibrium of the oral ecosystem is disrupted, allowing isease-promating bacteria to manifest and cause

it ies, gingivitis its, For practitioners and patients akike, promeoting 4 batanced microbiome
FEHerefione i poetai o EHEctively raintain e restore BraliHEaIthy This artcle aims 1 give an update on our current
knowiedge of the oral 1 health and disease and 1o disc

of the oral micrabiome and gair

mplcaticns for madetn-day oral healthare

Introduction
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Are intestinal bacteria bystander to
the carcinogenic process?

Mismatch-repair gene inactivation

B e Microsatelite instability: BAT26

...............................

Mutation Mutation Loss Mutation
and loss and loss

APC KRAS SMAD2/4 P53

Normal Late C;

Early i
dysplastic crypt adenoma

=
10-15 zears ’

R. Justin Davies, Richard Miller & Nicholas Coleman
Nature Reviews Cancer 5, 199-209 (March 2005)
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Gut dysbiosis: a potential link between increased cancer risk in
ageing and inflammaging.
Biragyn A1, Ferrucci L2.

Abstract
Cancer incidence substantially increases with ageing in both men and women, although the reason
for this increase is unknown. In this Series paper, we propose that age-associated changes in gut
commensal microbes, otherwise known as the microbiota, facilitate cancer development and
growth by compromising immune fitness. Ageing is associated with a reduction in the beneficial
commensal microbes, which control the expansion of pathogenic commensals and maintain the
integrity of the intestinal barrier through the production of mucus and lipid metabolites, such as
short-chain fatty acids. Expansion of gut dysbiosis and leakage of microbial products contributes to
the chronic proinflammatory state (inflammaging), which negatively affects the immune system
and impairs the removal of mutant and senescent cells, thereby enabling tumour outgrowth.
Studies in animal models and the importance of commensals in cancer immunotherapy suggest that
this status can be reversible. Thus, interventions that alter the composition of the gut microbiota
might reduce inflammaging and rejuvenate immune functions to provide anticancer benefits in
frail elderly people.

Lancet Oncol. 2018 Jun;19(6):€295-e304.
doi: 10.1016/51470-2045(18)30095-0. Epub 2018 Jun 1.
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Nutrition in cancer patients with cachexia: A role for the gut
microbiota?

Laure B. Bindels * ", Jean-Paul Thissen "

* Metabotksm nd Nutrition Research Group, Louvain Drg Research Institute, Université cathotique de Louvain, Brassefs, Belgium
" Péde dEndocrinologie. Diabite et Nutrition, Istitul de Recherche Expeérimentale et Clinique. Université catholigue de Louvain,
Brussets, Belgium

ARTICLE INFO SUMMARY

Article history: Cachexia is 2 multifactorial syndrome that includes muscle

Recelved 5 Octobec 2015 wiasting and inflammation. and that is associated with chronic

syl "";‘l‘. o Hoveiiber 2015 underlying diseases, such as cancer. chronic heart failure and
e cember 5 - e

N e atte chronic kidney discase. Since gut mkmi:::v influence host :::m‘“n'

ey i potential therapeutic target 1o tackle cancer-
ighene related cachexia. In this review, we present evidence from animal

Gut permeability
Synbatics.
Enterobacteriaceae
Locrobacitlus

and human studies suggesting that the gut microbiota and its

i gl in
the therapeutic management of cancer and related cachexia.
Imimanity Finally, we discuss future research directions and hypotheses t©
Gut barmier progress in this new promising field. Le. the role of the gut

microbiota in cancer cachexia.
© 2015 The Authors. Published by Elsevier L1d on behalf of
European Society for Clinical Nutrition and Metabolism. This is an
open access article under the CC BY-NC-ND license (hutp://
creativecommons.org/licenses/by-nc-nd/4.0/ L

breviations: CH, chronic heart faiture; CKD, chronic kidney disease; LPS, lipapolysaccharides; POS. pectic olisosaccharides;
11K, tofl-like receptor,
. hor. Metabol Louval
Louvain, Avenue £ Mounier 73, BL7311, 1200 Brussels, Belgium. Tel: +32 2 76473 37; fax: +12 2 764 73 50,
E-manl address: Lzare bindelsiuciauvain. be (LB, Bindels)

) dx.doi org/ 10.1016/] yelnex 201511001
Metabolism. This s

an open access article under the CC BY-NC-ND license (11tp: Kreativecommon: enses/oy-nc-nd/4.0))

Amiian et ol Infectious Agents and Cancer 2013, 842
httpu/wwm infectagentscances.comiconseny/1/a2
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INFECTIOUS AGENTS
AND CANCER

HYPOTHESIS Open Access

Potential role of gastrointestinal microbiota
composition in prostate cancer risk

E Susan Amirian'*, Joseph F Petrosina™, Nadim J Ajami**, Yanhong Liy

and Michael F Scheurer' ™

 Martha P Mims®

Abstract

Background: Amang men in the LS, prostate cancer is the most comman cancer and the second leading
cause of cancer death. Despite its prevalence, there are few established risk factors for prostate cancer. Some
studies have found that intake of certain foods/nutrients may be associated with prostate cancer risk, but few have
accounted for how intake and metabolic factors may interact to influence bicavailable nutrient levels and subsequent
disease fik.

Presentation of the The composition of the gastrointestinal (Gl microbiome may influence metaboksm
of dietary compounds and rusients (eg. plant phenos, calcium, choline) that may be relevant 1o prostate cancer risk
We, therefore, propose the hypothesis that Gi microbiota may have 3 markedly different composition among
individuals with higher prostate cancer risk. These individuals could have microbial profiles that are conducive to
intestinal inflammation and/or are fess favorabie for the metabolism and uptake of chemopreventive agents,

Testing the hypothesis: Because very fittie preliminary data exist o this potential association,  case-control study
may provide vaksabie information on this topic. Such a study could evaluate whether the GI microbial profile is
markedy dfferent between three groups of individuais: healthy men, those with latent prostate cancer, and those with
invasive prostate cancer. Any findings couid then be validated in a lrger study, designed to collect a series of
“pecimens ouer time

Implications of the hypothesis: Gien the plethcea of information emerging froem the Human Microbiome Freject,
this is an opportune time to explore asocations between the miciobiome and complex human diseases. identification
of profises that ahter the hosts risk for disease may clarfy Inconsistencies in the Ixerature on dietary foctors and cancer
tisk and could provide valuable targets for novel cancer prevention strateqies

Keywords: Human microbiome, Metagenorme, Prostate cancer, Metabolic process
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Background

Prostate cancer is the most common cancer ar
in the US. [1]. In 2012, approximately
diagnoses and 28170 prostate cancer-related deaths
were expected in the US. alone (global incidence of
27.9 cases per 100,000) [12]. Lifetime risk for prostate
cancer is estimated to be 16%, and the median age at
diagnosis s 67 years [1]

“Cormspondencr srermaboned.

1Din L Durcan Cances Ceee, Bylor Celege of Medre. Ore Baylor laze
305, 7703 Hauston T USA

fiylor Colege of Medicre. One ke Pazs

Despite its prevalence, there are few established risk
factors for prostate cancer (3]. According to twin stud-
ies. a proportion of cases (10-40%) may be explained by
genetic factors [3-5). However, dietary and lifestyle fac-
tors may also influence prostate cancer susceptibility
13.6]. Intake of red meat (7-10], dairy products [11,12],
eggs (9,13,14], green tea (15,16], calcium (17-20], lyco-
pene [21-23), selenium [6,23], and fish oil [425] have all
been examined in relation to prostate cancer risk with
elatively inconsistent results. The inconsistency of these
findings may party be due to the use of food intake mes-
sures as surrogates for bioavailable micronutrient levels,
resulting in some misclassification of nutrient/metabolite

WS 30 Houson, X, exposures (26,271 Diflering levels of nutrient metabolism
Full ot o aighor ormation a sk ot the nd ofthe arcle

2013 Araan et . K B Ceral L. T 1 3 cpe e ks G v the s of e Crane
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Pancreatic Microbiome Influences Cancer and lts Treatment

Alexander M. Castelling, PrO

March 23, 2018

It's not only about the Even the one that progression
i [ responsa in pancreatic adenccarcinama.

A new study shows that pancreatic cancer harbors a 1000-fold higher concentration of bacteria compared with the normal
pancreas, Moreover, the bacterial species in the pancreatic shut down the i that
pancreatic carcinoma milieu becomes ruled by immune suppression

Thess observations were first made in animal modeis and were then extended to human patients with pancreatic ductal
adenacarcinoma, which is typically fatal within 2 years

In animal modets, when the microbiome Is ablated, the immune response is restored, and the animals are able to respond to
immunotherapy

Giie of 1he study's carresponding authars, George Miller, MD, leader of the Tumor Immunoiogy Program at NYU Langone.
Healt's Perimutier Cancer Center, New York Cily, foid ap Mews: * not the sole

that expilain pancreatic cancer . a5 mutatior insufficient for disease progl!sﬂan One alsa
naeds an immune system that exhibits tolerance to the fumor."

The study was published online March 22 in Cancer Discovery.

The Study

The researchers first showed that bacteria, when fed to mice, migrate from the gut to the panl:raa.s, and that the microbsome of
nonmal mice was distinet from that of mice with pancreatic cancer th , which [ mutated
gene in pancreaic cancer,

the human the researchers, using 165 rRNA gene sequencing, showed that the
PANGTEAIIC MICTOBIOME i NUMAN FALIENTS Was ISIiNGt I1o that of Persons witnGul pancreatic cancer. (Miler explained that
narmal pancreatic microbiome was determined from analyses of the pancreatic microblomes of individuals wha presented for
surgery far benign ndocring Wumars.)

To support the notion thal the pancreatic microbiome promotes progressian ta pancreaic dysplasia, the researchers used hwo
MOUSE MOBEE — & CONG EXPrassing MUtant KRAS, and a COROT that NArbared MUtaNt KRAS as well 3s mutant TR53

Tumor progression was seen in both animal models, compared with control mice, but was quicker in the cohert with both
mutations, However, for animais treated with an oral antibiotic, tumor burdens were reduced by ~50%. ‘These studies showed
that the oral antbiotic regimen was able to siow PaNCTeatc 1umor growth,” Miler said

The researchers also showed that longitudinal pertubations in the pancreatic and gut microbiome are associated with pancreatic
dysplasia over tme. They did this by serially profilng fecal Dacteria in mice with pancreatic cancer and in control mice over
months, Alihough the bacterial community in the gut of mice with pancreatic cancer was simitar in early Ife io that of wild-iype.
mic, the gut microblomes diverged over bme, and afier week 20, the Micrabiome of mice Wit pancreatc cancer was disinct
from that of wild-type animals

Exiencing these otservatons o humans ihe fesmarchers shavved thal Paieabacteiacrganisms composed 5% of gul bacteria
pancreas. When the researchers
obtained samples of both faces and tumors, xm were able to show a ciffaren ot tre bacteis P In
progression loward , bacteria such as 3 5P
predominate the pancreatic micrabiome.

Immune Involvement Explained

But how does ane show that ihese bacieria are responsible in some measure for promoting pancreatic ancogenesis? Taward
i1 eng e Esearchers ablared gu baciera fon mice Wi pancieatic cancer Usin oal NSOl and repopusated cahors
using feces derived either from wild-type mice or They found ion (with antibiotic)

B4 TS558 GO VAR BT 84394 _Brt "2
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Sci Transi Med. Author manuscript: available in PMC 2015 December 24,

Published in final edited form as:
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Cancer and the gut microbiota: An unexpected link

Laurence Zitvogel' # 7", Lorenzo Galluzzi'“* 7", Sophie Viaud'?, Marie Vétizou'?, Romai
Daillére' 2, Miriam Merad®, and Guido Kroemer®#575
‘Gustave Roussy Comprehensive Cancer Center, F-94805 Villejuif, France

FINSERM, U1015, CICBTS507, F-04806 Villejuit, France

“Equipe 11 Labellisée par Ia Ligue Nationale Contre le Cancer, Centre de Recherche des
Cordeliers, F-75008 Paris, France

“Université Paris Descartes/Paris V, Sorbonne Parls Cité, F-75006 Paris, France

CINSERM, U1138, F-75006 Paris, France

“Department of Oncological Sciences, Tisch Cancer Instituts, Icahn School of Medicine at Mount
Sinai, New York, NY 10029, USA

7Péle de Biologie, Hopital Européen Georges Pompidou F-76015, AP-HP, Paris, France

“Metabolomics and Cell Biology Platforms, Gustave Roussy Comprehensive Cancer Center,
F-04805 Villejuif, France

Abstract

Changes in the interactions among the gut microbiota, intestinal epithelivm, and host immune
system are assoeiated with many diseases. including cancer. We discuss how environmental
factors influence 1 d is and tumor ion and how

of the gut microbiota might improve the clinical activity of anticancer agents.

One hundred trillion organisms (smainly bacteria) collectively refermed 10 as the gut
‘microbiota colonize the human intestine, Reflecting a notable degree of coevolution. the gt
microbiota thrives in nurually advastageons equilibrium with the host (cubiosis). The
intestine offers a protected, warm, and nutrient-rich microenvironment to resident microbes.
while the gut microbiota assists humans in the digestion of complex carbohydrates, provides
them with 1 fictors. cological niches that might

herw lonized by pathogenic (1), The immune system tolerates the
nomal gut microbiota while ensuring immunosurveillance against invading pathogens.
Moreover, accumulating evidence indicates that the proper development of both intestinal
and exteaintestinal components of the immune system requires the gut microbiota (2). In this

{Conesponding s s i ogel s gunveions
“These autbors costributed equally to this work
SUPPLEMENTARY MATERIALS

W sciencenauslaticnaliedscine org egyconieafull T/
Table $1.L and the gt macrobiota
ce The sstocs
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The Prostate A

Volume 73, Issue 3
15 February 2013, Pages 236-241
Original Article

Human papillomavirus and Epstein Barr virus in prostate cancer:
Koilocytes indicate potential genic infl of human

papillomavirus in prostate cancer*
Authors: Noel J. Whitaker, Wendy K. Glenn, Arisha Sahrudin, Matthew M. Orde, Warick Delprado, James S.
Lawson

Abstract
INTRODUCTION

The purpose of this study is to determine if high risk human papillomaviruses (HPV) and Epstein Barr virus
(EBV) are both present in the same prostate cancer specimens.
METHODS

‘We used a range of analytical techni including m situ pol: chain reaction (IS-PCR) and standard
liquid PCR followed by sequencing of the product to seek to identify HPV and EBV in normal, benign, and
malignant prostate tissues.

RESULTS

Both HPV type 18 and EBV gene sequences were identified in a high and approximately equal proportion of
normal, benign, and prostate cancer specimens. These sequences were located in the nuclei of prostate epithelial
cells. HPV associated koilocytes were identified in 24% of prostate cancer specimens.

CONCLUSIONS
The presence of both HPV and EBV gene sequences in most of the same normal, benign, and malignant
prostate 1 is i because of recent 1 evidence ing that EBV

and HPV can collaborate to increase proliferation of cultured cervical cells.

Because the presence of EBV and HPV in normal, benign, and malignant prostate tissues appears to be
ubiquitous, it is possible that they are harmless. On the other hand HPV type 18 in particular, has high
oncogenic potential and may be associated with some prostate cancers. The identification of HPV associated
koilocytes in prostate cancer specimens is an indication of HPV infection and potential oncogenic mfluences of
human papillomavirus in prostate cancer. Prostate 73: 236-241, 2013. © 2012 Wiley Periodicals, Inc.
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Zonulin
Together with the gut-associated lymphoid tissue and the
neuroendocrine network, the intestinal epithelial barrier, with
its intercellular tight junctions, controls the equilibrium
between tolerance and immunity to nonself antigens.
Zonulin is the only physiological modulator of intercellular tight
junctions described so far that is involved in trafficking of
macromolecules and, therefore, intolerance/immune response
balance. When the finely tuned zonulin pathway is deregulated
in genetically susceptible individuals, both intestinal and
extraintestinal autoimmune, inflammatory, and neoplastic
disorders can occur.”

Fasano A. Zonulin and its regulation of intestinal 1. barrier function: the biological door to
inflammation, autoimmunity, and cancer. Physiol Rev. 2011;91(1):151-175.
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Zonulin

Top causes of increased zonulin and development of leaky gut:

» Overgrowth of harmful organisms, like bacteria or yeast in the
intestine
= SIBO = small intestinal bacterial overgrowth
= Fungal dysbiosis or candida overgrowth
= Parasite infections

» Gliadin in the diet (gluten containing foods)

» Zonulin signals the body as a protective mechanism.

» When a dysbiotic or “bad” bacterial organism lands on an
epithelia cell in the small intestine, zonulin is released as a way
to “open” the tight junctions in order to “dilute” the bacterial
produced toxins to rid the body of them.

» Diarrhea is the response

163
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Table 2. The Major Diseases Associated
With Zonulin®

Autoimmune Diseases
« Ankylosing spondylitis
+ Asthma
* Celiac disease
+ Inflammatory bowel disease
+ Multiple sclerosis
+ Rheumatoid arthritis
* Systemic lupus erythematosus
*+ Type 1 diabetes

Diseases of the Nervous System
+ Chronic inflammatory demyelinating
polyneuropathy
» Schizophrenia
Cancers
* Brain cancer
* Breast cancer
*+ Glioma
* Lung adenocarcinoma
* Ovarian cancer
*+ Pancreatic cancer

*Modified from Fasano and others.

Figure 4. Cross Reactivity of Antigliadin Antibodies With Other Food
Antigens

15

Optical Density 31403 s

0s

SRS, ‘,‘f«’; S OIS P IS
d*“'e'@ 5 @ it
‘w e,

Reaction of affinity-purified a-gliadin 33-mer polyclonal antibodies o gliadin and
different food antigens.

Abbreviations: Br yeast = Brewer's yeast; Ba yeast = Baker's yeast.

Pizzorno J, Zonulin! The Wheat Conundrum Solved (Well, Mostly...)
Integrative Medicine, Vol. 12, No. 4, August 2013
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Diseases associated with zonulin and chromosome 16.

Major diseases associated
to Zonulin (Pre-HP2)

AUTOIMMUNE DISEASES

CANCERS

* Brain cancers (gliomas)
* Breast cancer

* Lung adenocarcinoma
* Ovarian cancer

* Pancreatic cancer

DISEASES OF THE NERVOUS SYSTEM

* Chronic inflammatory demyelinating
polyneuropathy (CIDP)

* Multiple sclerosis (Autoimmune disease?)

¥ ( )

Alessio Fasano Physiol Rev 2011;91:151-175
©2011 by American Physiological Society
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Major diseases associated

Ideogram
s to Chromosome 16
P ’ 7 169132 ! !
Chromosome 16, ~ 1691303 AUTOIMMUNE DIS
L sy * Adult polycystic kidney disease

‘::;; « Inflammatory bowel diseases (NOD2 locus)
i * Systemic lupus erythematosus
160121 * Type 1 diabetes

16ap112 * Rheumatoid arthritis

1epiy
16q110
* Acute nonymphocytic leukemia
« Breast cancer
* Fanconi’s anemia
* Lymphoma, diffuse large B-cell
* Myeloid leukemia, acute
* Prostate cancers

169112

DISEASES OF THE NERVOUS SYSTEM

Physiological Reviews

4/23/2021
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Treatment Protocol:
“Heal and Seal”

»Four Rs" - remove, repair, restore, and replace
»Reduce histamine foods, often this can lead to an amelioration of symptoms

167

Low histamine level foods:

168
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onulin

= Alcohol

= Pickled or canned foods - sauerkraut

= Matured cheeses

= Smoked meat products - salami, ham, sausages....
= Shellfish

= Beans and pulses - chickpeas, soy beans, peanuts
= Nuts - walnuts, cashew nuts

= Chocolates and other cocoa based products

= Vinegar

= Ready meals

Salty snacks, sweets with preservatives and artificial colourings

Fresh meat (cooled, frozen or fresh)

Freshly caught fish

Chicken (skinned and fresh)

Egg yolk

Fresh fruits - with the exception of strawberries, most fresh fruits
are considered to have a low histamine level (also see histamine
liberators below)

Fresh vegetables - with the exception of tomatoes

Grains - rice noodles, yeast free rye bread, rice crisp bread, oats,
puffed rice crackers, millet flour, pasta (spelt and corn based)
Fresh pasteurized milk and milk products

Milk substitutes - coconut milk, rice milk

Cream cheese, butter (without the histamine generating rancidity)
Most cooking oils - check suitability before use

Most leafy herbs - check suitability before use

Most non-citric fruit juices

Herbal teas
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Hig

“Celiac disease has become much more common in the last 50 years, and
we don’t know why,” said Dr Joseph Murray of Mayo Clinic “... Obviously

h histamine level foods:

Alcohol

Pickled or canned foods - sauerkrauts

Matured cheeses

Smoked meat products - salami, ham, sausages....
Shellfish

Beans and pulses - chickpeas, soy beans, peanuts
Nuts - walnuts, cashew nuts

Chocolates and other cocoa based products
Vinegar

Ready meals

Salty snacks, sweets with preservatives and artificial colorings

human genes haven’t changed, but something has changed in our
environment to make this disease more common....”

Why Is Gluten So Tough To Handle?

« There are two unique features to gluten that may partly explain its
ability to trigger an immune response. They have a high content of
proline in the gluten proteins, that are hard to break down using our

natural proteases in the gut lumen.

« The gluten fragments are good substrates for the enzyme

TransGlutamase (TG2) converting glutamine residues to glutamate.

This increases the ability of the gluten peptides to bind to the
genetically inherited molecules HLA-DQ2 or HLA-DQS8.

4/23/2021
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Do You Have The ‘Guts’ To
Be Healthy???

“Death begins in
the colon.”

Hippocrates

171

Alzheimer's

Heart disease v t
Autism «A ’) i

A

Parkinson's disease

Diabetes

"All diseases start in the intestines”
(Hippocrates)

“The primary seat of insanity is the region of the
stomach and intestines.”

French psychiatrist Phillipe Pinel (1745- 1826), known as the
father of modern psychiatry.
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The Artificial Sweetener Splenda Promotes Gut Proteobacteria.
Dysbiosis. and Myeloperoxidase Reactivity in Crohn's Disease~
Like lleitis

Alexander Rodriguez-Palacios, DVM, PhD,* Andrew Harding, MD,* Paola Menghini, PhD,*

Catherine Himmelman,* Mauricio Retuerto, BSc,” Kourtney P. Nickerson, PhD,* Minh Lam, PhD,* Colleen

M. Croniger, PhD,’ Mairi H. McLean, MBChB, PhD, ***" Scott K. Durum, PhD, ** Theresa T. Pizarro, PhD,*
Mahmoud A. Ghannoum, PhD," Sanja llic, PhD," Christine McDonald, PhD,* and Fabio Cominelli, MD, PhD***
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Key words: Crohns discase, activie, \ Bucteraidetes
INTRODUCTION symptoms and trigger Hare-ups** Epidemiological studies
Recent self-assessment dietary surseys indicate that  have cornespondingly shown a strong association between the

~100% of patients suffering from inflammatory bowel discase  use of artificial swecteners (AS) and an increased risk for [BD
(IBD) believe that “sugary foods™ worsen the severity of their  {odds ratio > 2.12: 95% confidence interval [CT]. 1.1-4.2).** but
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Indican or Obermeyer’s Test

Indications:

» Dysbiosis

* Bowel toxemia

+ Candidiasis

« Dysbiosis (lack of good or overgrowth of
bad)

* Hypochlorhydria

» Putrefaction - protein maldigestion

« Rancidification - poor fat emulsification

* High protein intake
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Vaccinate the Fish Clean the Tank
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Published: 19 March

Extensive impact of non-antibiotic drugs on human
gut bacteria

Lisa Maler, Minaela Pruteanu,

hael Kuhn, Georg Ze . Anja Telzerow, Exene Erin Anderson, Ana Rita Brochado, Keith

Conrad Fernandez, Hitomi Dose, Hirotada Mori, Kiran R

& Athanasios Typas

Nature 555, 623-628 (29 March 2018) | Download Citation

Abstract

A few commonly used non-antibiotic drugs have recently been associated with changes
in gut microbiome composition, but the extent of this phenomenon is unknown. Here,
we screened more than 1,000 marketed drugs against 40 representative gut bacterial
strains, and found that 24% of the drugs with human targets, including members of all
therapeutic classes, inhibited the growth of at least one strain in vitro. Particular classes,
such as the chemically diverse antipsychotics, were overrepresented in this group. The
effects of human-targeted drugs on gut bacteria are reflected on their antibiotic-like
side effects in humans and are concordant with existing human cohort studies.
Susceptibility to antibiotics and human-targeted drugs correlates across bacterial

species, suggesting c resi i which we verified for some drugs.

The potential risk of non-antibiotics promoting antibiotic resistance warrants further
exploration. Our results provide a resource for future research on drug-microbiome
interactions, opening new paths for side effect control and drug repurposing, and
broadening our view of antibiotic resistance.
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4/23/2021

88



177

178

4/23/2021

Commonly used drugs affect our gut
bacteria

HEIDELBERG, 19 MARCH 2018

Skip to the press release in German

One in four drugs with human targets inhibit the growth of bacteria in the human
gut. These drugs cause antibiotic-like side-effects and may ibi
resistance, EMBL researchers report in Nature on March 19.

25% of the drugs used
The research team screened over 1000 marketed drugs against 40 representative . . |
bacteria from the human gut, and found that more than a quarter of the non- affeCt the mic rOb]o me:
antibiotics (250 out of 923) affect the growth of at least one species in the
microbiome. EMBL group leaders Peer Bork, Kiran Patil, Nassos Typas, and Georg

Zeller led the work.
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Eczemajs frequently of d aiteration in the diver-
tyo has b ted To identty
& orenaccess
Cltion: 21 H Lig H War Y. M, S¥ NIy e
- g 0 p f1he 165 (RNA
L Yagr. o gt et e i Sie 168 044 oo A
Compoetion Assocated wih Ecema nintants, 10121 Of 12,386 OTU: 26 similarity
LSO 11 108810 e : afference in
groups. We genera
Eaor P Pl T : z
STATES cus: : Vellonela.
Receies Oabr2. 2015 L f
Reseptnd: Ocober 21 2015 suchas . that

Puliished: Novoioer 3, 2006
Copyright: 2016 Zhang 3. T i an ogen
300865 il sbued unde e 140 of the
Crmaing Commens Airbuson Ligense, which
s ureesricd use, ditrbutcn, and

with eczema. ther ‘abundance of
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Ing eczsma. On the ther hand, Bactroidesfragils and Sreplococous salvaris, which
are known for their anti-inflammatory propertes, were less abundant n infants with

eczema
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Livack b albeolling Beaema i chronc inflammatary disorder of the skin, which commonly starts during infancy.
s e s . and it is more prevalent in affluent societies. It
drsgn, data colecton and analyss, decsonty adflicts children mainly in the first year of life (60%) and affects up to 30% of infants |1,

DUk o seegaratin of the ramspt while the condition may persist into adulthood. Eczema is frequently the first manifestation of
PLOS ONE | DOI:10.1371ioumal pone 0166026 - Novamber 3. 2016 113
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Microbiome - Stealth Infections

What are they?
= Viruses
= Bacteria
= Parasites
= Protozoa
= Fungi
= Mycoplasma

These Infections Modify the Immune System causing inflammation,
affecting the:
= Brain
= Joints
= Hormones
= Pain
= Virtually anything as we have seen!

180
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Microbiome - Stealth Infections

Where do these infections live?
= Wherever it is wet and warm
= Liver
= Kidney

Gums

Brain

v Our job is to find them and create an environment that lets the body heal its

v Optimize pH- acidic pH depletes O2, virus, bacteria, mycoplasma, bacteria
thrive in O2 depleted conditions

\
v Optimize blood sugar regulation \

\
\
v' Optimize the Microbiome

You can see how creating an optimal terrain where “Healthy”
can divide and multiply is so important!!

181
Signs of Microbiome Imbalance.

> Digestive issues » Vitamin and Mineral deficiencies
+ Gas = D
» Bloating = K
* Heartburn/acid reflux = B12 & B7 (Biotin)
» Diarrhea = Mg
» Constipation » Stress

» Mental/brain issues » Skin conditions
» Brain fog = Acne
+ 0OCD = Rosacea
* Autism = Psoriasis
* Anxiety/depression = Eczema

» Autoimmune Disease » Antibiotic use
= Hashimoto’s
= Grave’s disease
= Rheumatoid arthritis
= Inflammatory bowel disease
= Any autoimmune disorder

182
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PERSPECTIVE IMMUNOLOGY

How infection can incite sensitivity to food

Elena F. Verdu, Alberto Caminero
+ See all authors and affiliations
Science 07 Apr 2017,

Vol. 356, Issue 6333, pp. 29-30
DOI: 10.1126/science.aan1500
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You are currently viewing the summary. View Full Text ¥
Summary

Immune tolerance to dietary antigens is key to preventing undesirable
responses to innocuous antigens ingested with food. On page 44 of this
issue, Bouziat et al. (1) report how viral infection may break oral tolerance
to dietary proteins. The findings provide an explanation for the known
epidemiological association between viral infections and the onset of food
sensitivities, such as celiac disease. The results are of great interest
considering the recent increase in prevalence of food allergies and
autoimmune disorders, which suggests an unknown environmental risk
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Mechanisms by which gut microorganisms
influence food sensitivities

Alberto Caminero, Marlies Meisel, Bana Jabri & Elena F. Verdu=
Nature Reviews Gastroenterology & Hepatology 16, 7-18(2019)
2993 Accesses

8 Citations

141 Altmetric

Metrics

Abstract

Finely tuned mechanisms enable the gastrointestinal tract to break down dietary

components into nutrients without mounting, in the majority of cases, a dysregulated
immune or functional host response. However, adverse reactions to food have been
steadily increasing, and evidence suggests that this process is environmental. Adverse

food reactions can be divided according to their underlying pathophysiology into food

intolerances, when, for instance, there is deficiency of a host enzyme required to
digest the food component, and food sensitivities, when immune mechanisms are

involved. In this Review, we discuss the clinical and experimental evidence for enteric

infections and /or alterations in the gut microbiota in inciting food sensitivity. We

184

focus on mechanisms by which microorganisms might provide direct pro-
inflammatory signals to the host promoting breakdown of oral tolerance to food
antigens or indirect pathways that involve the metabolism of protein antigens and
other dietary components by gut microorganisms. Better understanding of these
mechanisms will help in the development of preventive and therapeutic strategies for
food sensitivities.

Key points

.

The mechanisms underlying the expression of food sensitivities remain unclear;
however, several studies demonstrate that gut microorganisms, along with other
host predisposing factors, dictate the development of these conditions.

Gut microorganisms can degrade or modify immunogenic food antigens or
allergens, increasing or reducing their immunogenicity.

Dietary food components that are insufficiently digested by host enzymes become
bacterial substrates, leading to the production of metabolites such as short-chain
fatty acids, which are involved in gut homeostasis.

One key factor in the development of food sensitivities is intestinal barrier
dysfunction, which can be influenced by gut microorganisms and pathogens
through different pathways.

.

Mucosal dendritic cells present dietary antigens to naive T helper cells, promoting
their differentiation into peripheral T regulatory cells; virus-host interactions
abrogate this response, inducing a pathogenic response to antigens.

.

Enteric parasites induce T helper 2 cell immunity and protect against food allergy;
this contradiction is explained by the observation that parasites induce IL-10,
which blocks type 2 immunity.
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CELIAC DISEASE

Reovirus infection triggers
inflammatory responses to dietary
antigens and development of
celiac disease
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Viral infection experimental mode using
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“Most people think of parasitic diseases occurring in poor and
e et e developing countries, something they might pick up on an
e e overseas trip. However, parasitic infections still occur in the
iinesses,including seizurs,bindness,heart fiure, and even death. United States, and in some cases, affect millions of people.
Often they can go unnoticed, with few symptoms. But many
times these infections cause serious illnesses, including
seizures, blindness, heart failure, and even death.”

e o e cven e,
+ Toxoplasmosis is a leading cause of foodborne iliness and death.
AImOSf 14% Of rh e U'S' I infected. Infections in pregnant women can k)d to birth defects in
population has been oo g

exposed to the parasite.

Anyone, regardiess of race or economic status, can become infected, although
minorities, immigrants, poor

appear to be most at risk. is that most of these infecti be
prevented, and many are treatable. However, these infections are often undetected
and untreated. Why? Most people do not know they are infected or at risk, or don't
h And often, with

these parasitic infections, and may not diagnose or treat them appropriately. We have
limited understanding about how many people are infected, or who is most at risk.

There is still a lot we don't

women and low

know about these birthweight in babies,

infections...but we know > 3.7 million people in the United States are affected.

h to act now.
enough to act now. Working Toward a Solution

to be done, CDC and i inthe fight
against Neglected Parasitic Infections. We have:

medical education programs
The Five Targeted Infections + Released C " P ince 2000

coCh: parasitic i public + Conducted a Web-
based on the numbers of people infected, me memy of thelinesses, or our ability disease due to ocular toxocariasis *
toxocariasis, toxoplasmosis, and trichomoniasis. . that include a pil ly hild.
hagas o dition to.

familiarity with visceral toxocariasis

CDC’s Role impacts of Critical gaps
remain,including the need for:
COCis worki by,
ic, synthesizing i . lly pr
understand these for some , .
treatment. « Improved prevention methods.
i i in these areas, hi
end avoidabl 5%
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Neglected Parasitic Infections: What Every
Family Physician Needs to Know

DANA WOODHALL, MD: JEFFREY L. JONES, MD, MPH; PAUL T. CANT
and SUSAN P. MONTGOMERY, DVM, MPH, €

MD, MPH; PATRICIA P. WILKINS, PhD;
wters for Disease Control and Prevention, Atlanta, Georgia

Neglected parasitic infections, including Chagas disease, asi and is, affect mil-
lions of persons in the United States. Relatively few resources have been devoted to surveillance, prevention, and
treatment of these diseases. Chagas disease primarily affects Latin American immigrants and can cause heart failure
and death if not treated. Immediate antiparasitic treatment is indicated for most patients with acute Chagas disease.
Treatment is recommended for patients younger than 18 years who have chronic Chagas discase and is generally
recommended for adults younger than 50 years who do not have advanced cardiomyopathy; treatment decisions for

other patients should be made on an individual basis. P ly affects children and can

testinal, respiratory, and ophthalmologic discase. Treatment options include albendazole and mebendazole. Patients
with ocular infection require referral to an is, a form of cysti is, is the most
common infectious cause of vnzures in some parts of the United States. Initial treatment should focus on sy ‘mptom
control. Huma ally by eating i d meat or ingesting things that
have been cnnmmm.ncd w h cat feces. Congenital infection can result in miscarriage or adverse fetal effem Treat-
ment i: pregnant women, and if

symptoms. (Am anPh,sumu 2014;89(10):803-811. Copyright © 2014 American Academy urFamnl\ Physicians.)

I This clnical content eglected  parasitic infections, (Figure 1) Transmission can also occur

conforms to ARFP criteria
for continuing medical
education (CME). See
CME Quiz Questions on
page 792

Author disclosure: No rel
evant inancial affliations.
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including Chagas disease, toxo-

cariasis, cysticercosis, and toxo-

plasmosis, can cause severe
illness, but limited resources have been
devoted to better understanding their impact
and burden. Physicians may not be familiar
with these infections because their clinical
presentation, diagnosis, and treatment are
l\pu.lll‘v not emphasized during medical
ing. However, it is crucial for family
pm sicians to understand the basic principles
of diagnosis and treatment of these diseases.
A summary of the key points about epide-
miology, clinical manifestations, diagnostic
evaluation, and treatment for each disease is
presented in Table 1.

Chagas Disease

Chagas disease, also known as American
trypanosomiasis, is caused by the parasite
Trypanosoma cruzi. Transmission to humans
occurs mainly through contact with insects.
Infection occurs when an infected triato-
mine defecates after a blood meal and the
feces, which contains the parasite, is rubbed
into the bite wound or mucous membranes

ScienceDaily

Your source for the latest research news

cangenitally or via blood transfusion, organ
transplantation, contaminated food, or lab-
oratory exposure. Chagas disease is endemic
throughout Mexico and Central and South
America, where an estimated 8 to 11 million
persons are infected.’” More than 300,000
persons in the United States are thought to
be infected, most of whom acquired the
disease in Latin America. However, infected
triatomines have been found in the United
States, and domestic vector-borne transmis-
sion has occurred.”

There are two phases of the disease: acute,
which lasts for weeks or months after the
initial infection, and chronic. Infection is
lifelong in the absence of treatment. Clini-
cal manifestations are often mild or absent
in the acute phase; swelling around the bite
site may be present. If the inoculation site is
the conjunctiva, unilateral palpebral edema
may occur. Most patients with chronic
Chagas disease remain asymptomatic, but
20% to 30% of persons with the infection
develop clinical manifestations that can be
life-threatening.! Cardiac disease, including
conduction abnormalities, apical aneurysm,

Scientists unpack how Toxoplasma infection is linked to
neurodegenerative disease

New focused on

the most impol

Date:  June 9, 2016

Source:  University of California - Riverside

Summary:  Toxoplasma gondii, a protozoan parasite, infects a third of the world's population. Working on mice.
biomedical scientists report that Toxoplasma infection leads to a disruption of neurotransmitters in
the brain and postulates that it triggers neurological disease in those already predisposed to such a
disease. The researchers note that Toxoplasma infection leads to a significant increase in glutamate
- the primary and most important neurotransmitter in the brain.

FULL STORY

world's

a safer substance

in the brain

GLT-1, a glutamate transporter, soaks up glutamate (a
neurotransmitter) released by neurons and converts it back into

Credit: Wilson lab, UC Riverside.

Toxoplasma gondii, a protozoan parasite about five microns long, infects a third of the
i via d meat or

the parasite

infects 15-30 percent of the US population. In France and Brazil, up to 80 percent of the
population has the infection.

Particularly dangerous during pregnancy — infection in pregnant women can cause serious congenital defects and

even death of the fetus -- this chronic infection has two components: the unicellular parasite, and inflammation of

tissues it causes
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Case Reports
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symptomatic Hashimoto’s thyroiditis: a case report

Borko R!eilc‘l" Jurica Arapovi¢'?, Kazimir Raguz’, Miaden Boskovi¢®, Senaida Marina Babi¢’, Suzana
Masla

‘Facuny of Medicine, University of Mostar, Mostar, Basnu and Herzegovina

iversity Hospital Mostar, Mostar, Bosnia and Herzeg

’ TM Public Institution Health Centre of Stolac, Stolac, Boln(l ‘and Herzegovina

Abstract

In this case report we describe a 49 year-old man who presented with chronic urticaria,
diagmoatic examinations Hashimoto's thyvoiditis was found even though the patient never had clesr symplons of this disease. Blasiocyshis
hominis was solated through & ool microbiologic examination. implicating that this parasite can cause the development of Hashimoto's
thyroiditis and chronic urticaria. Afier two-weeks treatment with metronidazole the Blastocysiis hominis was esadicated. then wrticaria d
angioedems disappeased. During the fous years of follow-up, the patient presented without any symptoms, Whereas thyToid hormones were
normalized and auti-thyroid antibodies declined. For the fint time in the literature we show that eradication of Blastocystis hominis can
prevent the development of both sympromatic Hashimoto's thyroiditis and chronic urticaria

Key words: Biastocystis hominis: uticarial. angioedetia; Hashimoto thyroidits: metsonidazole

J Infect Dev Ctries 2015; 9(7)-788-791, doi-10,388 % jidc 4851

(Recesved 12 February 2014 ~ Accepted 19 Decersber 2014)

angioedema and soft stool consistency. During

Copmght © 2015 Rt er ol ope
dsnbe

Introduction

Blastocystis  hominis is the most common
profozoan parasite in humans with incidence between
5.75% depending on the country's level of
development [1-3]. Previously. it was considered as a
non-pathogenic pasasite [4]. However, a number of
case teports recently showed that Blastocystis hominis
infection is associated with chronic urticaria [5-7]. The
study of Zuel-Fakkar er al. reported that Blastocystis
hominis was found in 60.6% of patients with wrticaria,
whereas no parasie was isolated in healthy controls
[8]. In general. urticaria is a very common skin
disorder that can have immune. non-immune or
idiopathic causes [9]. The idiopathic wrticaria is
accounted for in 75% of all urticaria cases [10]. Skin
lesions appearing within a six-week period
characterize acute urticaria. whereas chronic urticaria
is defined as the presence of urticaria over a longer
period of time. The prevalence of chronic rticaria is
around one percent in the general population. Around
40% of patients with chronic uricaria have
accompanying angioedema. typically affecting face,
lips and periorbital region [11]. Chronic urticaria has
also been associated with the presence of anti-thyroid
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Possible Signs/Symptoms associated with Parasites

* ltching - especially around mouth, nose and .

anus
* Memory problems
* Mood disorders

+ Strong cravings for processed and sugary foods

» Recurring yeast infections like Candida

» Anemia or iron deficiency (worms can create
enough blood loss to cause anemia or iron .

+ deficiency)

+ Skin ailments such as hives, rashes, weeping
eczema, itchy dermatitis, acne, ulcers, sores,

lesions, etc.
* Bleeding gums
* Headaches
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antibodies, or autoimmune thyroid disease. such as
Hashimoto's thyroiditis with reported prevalence from
12-29% [11-14]. Urticaria is usually treated with oral
antibistamines. but in some cases more aggressive
treatment with corticosteroids. or cyclospotine i
required [15).

1t has been demonstrated that Blastocystis hominis
can cause cutaneous allergies by activation of specific
Th2 immune cells producing interleukins IL-3, IL-4.
IL-$ and IL-13, which mediate IgE allergic response
[2.16). However. it has not been reported so far that
Blastocystis hominis is & pathogen that could directly
promote the development of autoimmune disease. I
this case report we present how the treatment of
Blastocystis hominis can prevent the development of
urticaria and symptomatic Hashimoro’s thyroiditis.

Case Report

A previously healthy 49 year-old man presented
with urticaria, starting in his forearms and his back
that lasted for a few hours and disappeared without
treatment, After a few days the same sympioms
appeared again, but then he had angioedema of upper
lip. This urged him to seek medical help. During the

Anxiety

* Nervousness ‘
» Teeth grinding and drooling during slee
» Food allergies/food sensitivities

Loss of appetite

» Sexual dysfunction

Chronic fatigue

Unhealthy food cravings

* Persistent digestive problems (cramps
bloating, gas, etc.)
Hungry all the time
» Sore/stiff joints

» Breathing problems
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Characteristics of the bacterial microbiome
in association with common intestinal
parasites in irritable bowel syndrome

Laura Rindom Krogsgaard, Lee O ‘Brien Andersen’, Thor Bech Johannesen”’, Anne Line Engsbro’,
Christen Rure Stensvold”, Hervik Vedel Nielsen® and Peter Bytzer'”

Abstract
obkcﬂn: Alow pr!vil:ﬂna of intestinal parasies has been Kentiied in individusls with itable bowel syndrome

ulvtsugaw he elionsp between paasites and bactea n indvidusl wilh 85 i cder 5 cntly potental iens
kingdom microbial characteristics.

Design: S0l semples from the Danish 185 (0 = 119), unspecific
gastrointestinal (Gl) symptoms (n = 114), and asymptomatic controls (n = 186) based on the Rome Il criterfa for 1BS.
Bacterial (165) and eukaryotic (185) ribosomal DNA s sequenced, and 185 data were merged with data from
conventional parasite laboratory tests. The bacterlal microbiome was analyzed according to symptom group and
parasite colonization status.

Results: Bacterial richness and diversity were smiar for 1BS and controls but higher in those with unspecific Gi
symptoms. A higher abundance of Bacteroides and a fower abundance of Faecaibacterium were detected in
individuals with 1S and unspecific GI symptoms compared with contross. Principal component analyses indicated
differences in bacterial compasition related to parasite colonization father than symptom group. Parasites were
detected at the lowest frequency in the 185 group (39%) and in samples dominated by Bacteroides. Higher bacteril
tichness and dwersity were found in paraste-postive sampies from controls and those with unspecific G symptoms
but not in individuals with |85,

Introduction 1BS at a lower frequency compared with asymptomatic
The intestinal parasites Dientamocha fragilis and Blas-  controls',

tocystis were previously found to colonize individuals with

{GI) health and disesse s fimited) Scveral studies have

reported a difference in the compasition of the bacterial
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Parasite-Microbiota Interactions
With the Vertebrate Gut: Synthesis
Through an Ecological Lens

Jacqueline M. Leung ™, Andrea L. Graham ' and Sarah C. L. Knowles™
Frncston, A, Uinted Stk * Ropsf Veterresy

Colgs Motk Ut Ko

The vertebrate gut teems with a large, diverse, and cynamic bacterial community
that has pervasive effects on gut physiology, metabolism, and immunity. Under natural
conditions, these microbes share their habitat with a similarly dynamic commundy of
eukaryotes (helminths, protozoa, and fung), many of which are well-known parasies.
Both parasites and the prokaryotic microbiota can dramatically alter the physical and
immune landscape of the gut, creating ample opportunities for them to interact. Such
disease.

g . Conversaly,
Reviewedry: e microbiota can alter a parasite’s colonization success, replication, and viruence,

Courney Stars,
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Lenersty o o, 1@XONOMIC approach 10 Synthesizing the Merature have maeant that common thomos

“Comespandence: 301088 studies remain elusive, Here, we use an ecological perspective to review the
scqeio M Lary  WMerature on interactions between the prokaryotic microbiota and eukaryofic parasites.

% the vertebrate gut. Using knovdedge about parasite biciogy and ecology, we discuss
growkosresccs  Mechanisms wmichmaymay interact wilh gut microbes, the consequences of such

oction: hadlonwdapaoanmsmmncmud
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Ctation:
Laung N4 Gavem AL ot 2009), Durinyg this time, bi

Accopted: 2 Acrd 2016
Published: 1414y 2078 prokaryotes and parasitic cukaryotes have cohabited the vertebrate intestinal tract for hundeeds

of millions of years, over time the immune system itself has evolved (Jackson et ol
interactions among these two groups and the host are expected
Krowos SCL@0IE) 1 ave driven co-evolution and shaped phenotypes in all three purties. A growing body of
literature is starting to reveal how gut-dwelling cukaryotic parasites and the gut microbiota (here
defined s the community of prokaryotes) may interact in vertebrates, For bath microbiologists
erotad 9641 and parasitologists, understanding these interactions may be transformative for tackling major

% 1008201800849 outstanding questions in these traditionally taxonomically focused ficlds. For exampie, both
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Epigenetics and Bacterial Infections

Héléne Bierne'>%, Mélanie Hamon'*?, and Pascale Cossart'*?

ions Bactéries.Cellules, Paris F-75015, France

Summary - “...Thus, pathogenic bacteria can be
considered as potential epimutagens able to reshape the
epigenome. Their effects might generate specific, long-
lasting imprints on the host cells, leading to a memory of
infection that influences immunity and might be at the
origin of unexplained diseases.”

Cold Spring Harb Perspect Med. 2012 Dec; 2(12):
a010272.
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Bacterial Loads

Lyme Disease

Lyme disease is NOT the only bacterium that
we are exposed too, or need to be
concerned with!!!! Thus, creating another
factor tipping the scales away from a
healthy balance.

HITTOULIVIL 1T UIT UITILTU oLaltcd. 1L ULLUID 111 <17 dLAlTO. IV\VICT Lliall 7V/0 VI
the cases occur along the northeastern coast from Maine to Virginia and
in Wisconsin, Minnesota, and Michigan. On the West Coast, most cases
occur in northern California and Oregon. Lyme disease also occurs in
Europe, China, Japan, and the former Soviet Union
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Viral Loads

Stress Flips a Chromatin Switch to Wake Up Latent Virus
Daphne C. Avgousti- Matthew D. Weitzman
" Department of Pathology and Laboratory Medicine, University of Pennsylvania

Discovery shows how herpes simplex virus reactivates in neurons to trigger
disease
December 9, 2015

When we get cold sores, the reason is likely related to stress. In particular, the
neurons in which the herpes simplex virus (HSV) reside, are under stress. For the
first time, researchers at the University of North Carolina School of Medicine
discovered a cellular mechanism that allows the virus to reactivate. They also
found how brain cells are duped into allowing bits of virus to escape the very
repressive environment in neurons and cause disease.

HSV is found in about 90 percent of the United States population and leads to
cold sores, recurrent eye infections, genital lesions, and in rare cases
encephalitis - inflammation of the brain which has a 30 percent mortality rate
(70 to 80 percent if left untreated). Its closely related virus, VZV, also causes
chicken pox and shingles.

(C) Health Kaizen - 2021

o,
Viral Loads
Trends Microbiol. 2010 Oct; 18(10): 439-447. doi: 10.1016/j.tim.2010.07.003

Epigenetic reprogramming of host genes in viral and

microbial pathogenesis
Konstantmos Paschos and Martin J. Allday

Summary - “..This article reviews examples of viruses and
bacteria known or thought to induce epigenetic changes
in host cells, and how this might contribute to disease”

Trends Microbiol. 2010 Oct; 18(10): 439-447.

host cells, and how thIS m1ght contnbute to disease. The herltable nature of these
processes in gene regulation suggests that they could play important roles in
chronic diseases associated with microbial persistence; they might also explain so-
called ‘hit-and-run’ phenomena in infectious disease pathogenesis.
PMCID: PMC3089700

(C) Health Kaizen - 2021
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Transcription factors operate across disease loci, with EBNA2 implicated in autoimmunity

John B. Harley, Xiaoting Chen, Mario Pujato, Daniel Miller, Avery Maddox, Carmy Forney, Albert F. Magnusen, Arthur Lynch, Kashish Chetal, Masashi Yukawa, Artem
Barski, Nathan Salomonis, Kenneth M. Kaufman, Leah C. Kottyan & Matthew T. Weirauch

Nature Geneticsvolume 50, pages699-707 (2018)

Abstract:

Explaining the genetics of many diseases is challenging because most associations localize to incompletely
characterized regulatory regions. Using new computational methods, we show that transcription factors (TFs)
occupy multiple loci associated with individual complex genetic disorders. Application to 213 phenotypes and
1,544 TF binding datasets identified 2,264 relationships between hundreds of TFs and 94 phenotypes, including
androgen receptor in prostate cancer and GATA3 in breast cancer. Strikingly, nearly half of systemic lupus
erythematosus risk loci are occupied by the Epstein-Barr virus EBNA2 protein and many coclustering human
TFs, showing gene-environment interaction. Similar EBNA2-anchored associations exist in multiple sclerosis,
rheumatoid arthritis, inflammatory bowel disease, type 1 diabetes, juvenile idiopathic arthritis and celiac
disease. Instances of allele-dependent DNA binding and downstream effects on gene expression at
plausibly causal variants support genetic mechanisms dependent on EBNA2. Our results nominate
mechanisms that operate across risk loci within disease phenotypes, suggesting new models for disease

origins

C) Health Kaizen - 2021
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PubMed v

Format: Abstract

Future Virol. 2019 May;14(5):335-347. doi: 10.2217/fvI-2019-0002. Epub 2019 May 15.

Gut microbial metabolites associated with HIV infection.
Wang z' QiQ".
Author information

1 Department of Epidemiology & Population Health, Albert Einstein College of Medicine, Bronx, NY
10461, USA.

Abstract

HIV infection has been associated with alterations in gut microbiota and related microbial metabolite
production. However, the mechanisms of how these functional microbial metabolites may affect HIV
immunopathogenesis and comorbidities, such as cardiovascular disease and other metabolic
diseases, remain largely unknown. Here we review the current understanding of gut microbiota and
related metabolites in the context of HIV infection. We focus on several bacteria-produced
metabolites, including tryptophan catabolites, short-chain fatty acids and trimethylamine-N-oxide
(TMAO), and discuss their implications in HIV infection and comorbidities. We also prospect future
studies using integrative multiomics approaches to better understand host-microbiota-metabolites
interactions in HIV infection, and facilitate integrative medicine utilizing the microbiota in HIV
infection.

KEYWORDS: HIV; integrative omics; metabolites; metabolomics; microbiota

PMID: 31263508 PMCID: PMC6595475 [Available on 2020-05-01] DOI: 10.2217/fvl-2019-0002
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DNA Methylation: The Original Anti-Virus Program

POSTED JANUARY 8, 2014

“Security and anti-virus software is a must-have accessory for the internet age,
but it turns out that DNA methylation has been protecting us all from retroviral
infections for quite a bit longer than any computer program.”

A talented research team lead by Richard Meehan from the University of
Edinburgh (Scotland) applied HELP-seq analysis and DNA methylation mutants as
a model to investigate how retrotransposon activation is selective and context

dependent.

“The team scoured the methylome data and made a number of precise novel
observations with respect to the specificity of activation; which classes of
repeats are activated in mutants and which are not, and the effect of repeat
activation in relation to neighboring genes.”

Quote from - Richard Meehan from the University of Edinburgh
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Emerging Viruses

Edited by Stephen S. Morse
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How many
different viruses
are there on
planet Earth?

Twenty years ago Stephen
Morse suggested hat there
were about one million
viruses of vertebrates (he
arrived at this calculation by
assuming ~20 different
viruses in each of the 50,000
vertebrates on the planet).
The results of a new
study suggest that at least
320,000 different viruses
infect mammals.
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Fibromyalgia (FM) is characterized by chronic widespread pain lasting for a
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Introduction
Fibromyalgia (FM) is o disease, characterized by a chronic

widespread pain lasting for a minimum of three months, pains
3t mechanical pressure i 3t least 11 of the 18 myofascial tender
ot gl g sonp detimnces med finciead
disord

Americsn Cc“ege of Rheumstology ACR) [1]. The main clinical
feature of FIM Is the decreased pain threshold in sensitive tender

Epstein-Barr Virus and Newomanmiten
- Pl i oy el
Neurosci. 2016, 6:

different groups of medications (2]. The most impartant aim is
to ameliorate patients’ qualty of ife by adequate treatment of
cheonic pain, sleep disorders, and depression, Elaboration of
proper strategy and individual approach for each patient are
neoded [3].

The cause of fibromyalgia is unknown. Seversl hypotheses have
been developed including “central sensitization”. This th
proposes that fibromyalgia patients have a lower threshold for
pain because of increased resctivity of pain-sensiive neurons in
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points. The myofascial tender points can be activated by chronic
muscle brulsing and contusions due to frequent

poor po: se: the of symptoms [4].
ations i Changed plasma sons of dfferent i

dynamics of tender points still remain poorly developed study  (serotonin, S-hydrowyindoleacetic acid, noradrenaline, and

aea adrenaline) were found in patients with FM [5-7). On the other

par 5ol 5o hand the connection of FM to different viral infections caused
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Enteroviral Infection: The Forgotten
Link to Amyotrophic Lateral
Sclerosis?

Yuan Chao Xue', Ralph Feuer®, Neil Cashman** and Honglin Luo'2*
Ve, 6 o

frontiers
in Molecular Neuroscience 10
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Amyotrophic lateral sclerosis (ALS) is a devastating neurodegenerative disease that
primariy attacks motor neurons in the brain and spinal cord, leading to progressive
paralysis and ultimately death. Currently there is no effective therapy. The majority
of ALS cases are sporadic, with no known family history; unfortunately the eticiogy
remains largely unknonn. Contribution of Enteroviruses (EVS), a famiy of positive-
stranded RNA viruses including poliovirus, cmaaldewus ‘achovirus, enterovinis-A71

D68, +y can target

‘motor neurons, mmﬂamwwmsmammmkumuwm

disease. Multiple efforts have been made to detect enterovral genome in ALS patient

tissues over the past two decades; however the cinical data are controversial and a

causal relationship has not yet been estabished. Recent evidence from in vitro and

animal stucties suggests that enterovinis-induced pathology remarkably resembes the

calkilar and molecuslar phanotypa of ALS, indicating a possibie link between entaroviral

OPEN ACCESS  infection and ALS pathoganesis. In this review, we summarize the nature of entarovical
areary,  ection, including route of infection, osls targeted, and vl persistence within the
omerwems. central nervous system (CNS). We review the molecular mechanisms underying viral

'mm‘m infection and highlight the simiarity between viral pathogenesis and the molecular and

pathological features of ALS, and finaly, discuss the potental role of enteroviral infection

Reviewed by:
Somfaxe, N ivmlo!amoral dementia (FTD), a disease that shares common clinical, genetic, and
San Fatics Unbersty o€ Fome, Tty ALS, and the si tion for
[repsem—— o

Unberscna dmer, ok 1 treatment of ALS.
Keywords: amyotrophi latersf sclorosis, anterovirus, TOP-£3 pathology, nucieocytopkasimic trflicking, ANA
metabolizm, autophagy, newromfiammaton

Pcoked: 05 vy 278 INTRODUCTION

okt 2 v 2018 Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenerative discase marked by progressive
Chnt  degenertion of both upper and lower mator neurons, el i pirlyds and evntual desh
X YC. Fr R Costman Nord within 3 ws afier diagnosis (Beown and Al-Chalsbi, 2017; Hardiman et al, 2017; van

L LR Entioms Es et al . Despite primarily a motor neuron disease, nearly 50% of ALS patients show
o, cognitivelbehavioral impairments, suggesting an involvement of non-motor systems in ALS

ot v o 11, pithogeneis luntman ot a1 X007 The ovrsll prevlence of ALS n Europe and North America

o pe 1Al Chalabi, 2017).
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Fungal stealth technology
Chad A Rappleye, Wiliam E. Goldman W
2 X Meric® Email Article
‘Add 1o My Reading List
DOL: hitps:/idoi.org/10.1016/.%.2007.10.001 Export Citation
Create Chation Alert

Cited by in Scopus (26)
Request Permissions

Order Reprints
(100 minimum order)

Summary Full Text Images/Data References Related Articles Comments

Medically important fungi range from that cause infections to primary fungal pathogens
that can cause disease in hosts. Host patt receplors represent one
obstacle to infection, and the extent to which fungal cells can evade detection by host receptors helps shape their pathogenic
potential. This review highlights recently defined by fungal to conceal their

y molecular si from leukocyte receptors or to disrupt host response signals. Continued
improvements in our understanding of these fungal stealth mechanisms should provide new options for future therapeutics to
expose these fungal pathogens and limit their virulence capacity.
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How to identify and treat Stealth Infect

205
How to “assess “ Stealth Infections
Polys Also known as neutrophils, it makes up the majority of the white blood
55-65 40-74 cells. It is the body’s first line of defense.
Lymphocytes The second most abundant white blood cell. They are aggressively
25-40 14-46 antiviral. They manufacture globulins which react with antigens.
Monocytes Derived from stem cells in the bone marrow. They are primarily
3-7 4-13 phagocytic working outside the blood vessels.
Eosinophils These white blood cells are elevated in IgE mediated allergies and when
0=3 0-7 there are parasites present.
Basophils These white blood cells are elevated with toxic allergic reactions.
<1 0-3
Sedimentation This test is particularly important in chronic inflammatory disease. It
Rate (ESR) 0-8 0-30 measures how quickly red blood cells settle or coagulate.
206
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How to “assess “ Stealth Infections
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How to Treat Stealth Infections

Bacteria - Concomitantly addressing pH, adrenals, and
digestion

» E.N.V (GBLV) homeopathic - Zorex (10 - 15 drops tid)
> Caprin (4 - 6 tid)

» Organic Oregano Oil Blend Emulsified - 3-5 drops in water tid
> ADP (3 - 4 tid)

» NAC (N-Acetyl-L-Cysteine) (1 tid for 1 week, then 1 bid)
» Butyric-Cal-Mag

» Food-Grade Diatomaceous Earth (1/2 - 1 tsp bid) ?7?

>

Considerations:
Bio-Immunozyme
Cytozyme THY

IAG

Kleen Mouth - Zorex

ASENENEN
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How to Treat Stealth Infections

How to Treat Stealth Infections




How to Treat Stealth Infections

4/23/2021

Parasites - Concomitantly addressing pH, adrenals, and digestion.
Generally after bacteria and virus; get the Low-Hanging Fruit.

211

212

» Organic Oregano Oil Blend Emulsified - 3-5 drops in water tid
> ADP (2 - 3 tid)
> Dysbiocide (2 - 3 bid, 10 days on, 5 days off)
» NAC (N-Acetyl-L-Cysteine) (1 tid for 1 week, then 1 bid)
» Food-Grade Diatomaceous Earth (1/2 - 1 tsp bid)
> Parasite Comp (1/2 - 1 tsp bid with above) - Zorex
> Considerations:
v" Olive Leaf (1 bid) - Zorex
v Bio-Immunozyme
v Cytozyme THY

How to Treat Stealth Infections

Four worms were placed in four separate
test tubes:

1stin beer

2nd in wine

3rd in whiskey

4th in mineral water

The next day, the teacher shows the results:

The 1st worm in beer, dead.

The 2nd in wine, dead.

The 3rd in whiskey, dead.

The 4th in mineral water, alive and healthy.

The teacher asks the class:
- What do we learn from this experience?

And a child responds:
- Whoever drinks beer, wine and whiskey,
does not have worms.

(C) Health Kaizen - 2021
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Molecular Mimicry

According to Microbiologist Professor Garth Nicholson, founder of the Institute for
Molecular Medicine, located in California, stealth type bacterial infections can play a
causal role in illnesses such as: chronic fatigue syndrome, fibromyalgia, multiple
sclerosis, motor neuron disease, Parkinson’s disease, Alzheimer’s disease, arthritis,
autism and Lyme disease.

“Stealth infections are in general bacterial infections but in some cases can be viral
infections. They did inside cells and hide inside cells and can’t be seen by the immune
system. The most common spelled infections we have studied and found amongst
fatiguing neurodegenerative diseases are Chlamydia pneumoniae, Mycoplasma, and
Borrelia burgdorferi. These intracellular bacteria have different life forms, some of
them are free swimming, some of them are inside cells, some of them are metabolically
active in some forms are metabolically inactive. When they are metabolically inactive
they are difficult to find. They’re genetic signature is not as strong.’

(C) Health Kaizen - 2021
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Clin Rev Allergy Immunol. 2012 February . 42(1): 102-111. doi:10.1007/512016-011-8294-7.
Molecular Mimicry as a Mechanism of Autoimmune Disease

Matthew F. Cusick, PhD, Jane E. Libbey, MS_ and Robert S. Fujinami, PhDY
Department of Pathology University of Utah 30 North 1800 East, 3R330 SOM Salt Lake City, UT
84132

1duosnUB JouInY Vd-HIN

Abstract

A variety of mechanismns bave been suggested as the means by which infections can initiate and‘or
exacerbate autoimmune diseases. One mechianisim is molecular niimicry, where a foreign antigen
shires sequence of structural similarities with self-antigens. Moleculas miicry bas typically been
characterized on an antibody or T cell level, However, strucrural relateduess benween pathogen
and self does not aceount for T cell activation in a number of diseases. A propossd
‘mechanism that could have been misinterpreted for molecula mimicry is the expression of dual T
cell receptors (TCR) on a single T cell. These T cells have dual reactivity 1o both foreign and self-
antigens leaving the host foreign insults capable of miggering

sesponse. In this review, we briefly discuss what s known about molecular nuniiery followed by a
discussion of the current understanding of dual TCRs. Finally. we discuss three mechanisms.
inchuding molecular mimicry, dual TCRs and chimeric TCR. by which dual reactiviry of the T
cell may play a role m autoummune diseases

1duosnuB JOYINY Vd-HIN

Keywords
Molecular mumicry; Autonmmune discases. Dual T cell receptor: Virus mfection;
Immnmopathology

c i are f recognizing self-

antigens as foreign. which can lead to inflammation and destruction of specific tissues and
organs (immunopathology) [1]. The impact of these diseases is global and beterogeneous
with over 100 million people afflicted with more than 80 different autoimumune diseases [2]
While the etiology of autoimmune diseases s not fully elucidated. the causes are likely
based on a combimation of hereditary and environmental factors [3]. Although host genetic
ackground coutibutes 0 the ndution ofa e response 1 sl pidenmiological nd
molecular evidence implicates infe al and bacterial) as the principal
environmental insults respousible for the induetion of autoimmune diseases (reviewed in [4-
6)) Prolouged proiaflamatory esponses 0 infections have beea associated with the
awtoimmune di din 4,7 8]). is
fcilitated by proinflamuma okines such as type | interferon (IEN), interleukin (IL)-16.
1L-12, FNy. IL-17 and fu 1osis fictor (TNF) a (teviewed in [7, 9, 10]). However,
these plumﬂ asmmatory Gt e critical for clearanice of pathogens, suggesting that
eavitommetl factos e able 10 divert pouse towards
Although a pumb ble for secreting
evtokines, the prisary cell types inplicated in & vast majority of autoimmune disorders are
autoreactive B and T cells, or antibody recognition of self [11]. Although a mumber of
vinises and bacterin iave been linked to the inifiation of certain awoinumune diseases,

1duosnuepy Joyiny Vd-HIN

SComespondence to: Robert S Pt .. Deyiktontet ot balicay Unirasky of unt North 1900 Enst, 3R330 SOM Salt
Lake City, UT 84132 Foome. $01-884-3308 Fax: $01-$84-3111 Robert Fujimams i hsc o
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» Acid/Alkaline Balance
» Blood Sugar Regulation

» Stress

4/23/2021

Alkaline
Balancing

o Act
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The Importance of Acid and Alkaline Balance for
Health

Virtually all chronic degenerative diseases including cancer, heart disease,
Alzheimer’s Disease, arthritis, osteoporosis, kidney and gall stones, and tooth
decay are associated with excess acidity in the body (or is it inflammation?).

The body maintains a homeostatic mechanism maintaining a constant pH 7.35 -
7.45 in the blood, this mechanism works by depositing and withdrawing acid and
alkaline minerals from other locations including the bones, soft tissues, body fluids
and saliva. Therefore, the pH of these other tissues can fluctuate greatly. The pH of
saliva and urine offer a window through which we can see the overall pH balance in
the body.

Cancer cannot exist in an alkaline environment. All forms of arthritis are associated
with excess acidity. Acid in the body dissolves both teeth and bones. Whatever

health situation you are faced with, you can monitor your progress toward a proper
acid/alkaline balance by testing urine and saliva pH.

What is pH & Balance

What is pH? It is short for “potential of hydrogen” or the measure of the hydrogen
ion concentration of a solution. A lower number on the pH scale indicates more
acidic and a higher pH number is indicative of being more alkaline.

Body Chemistry: the body has an acid-alkaline ratio called pH, which is the
balance between positively charged ions, (acid forming) and negatively charged
ions (alkaline forming). The body continually strives to maintain a balanced blood
pH of 7.35-7.45 .

The body depends on mineral reserves, such as calcium, magnesium, potassium,
sodium, lithium and rubidium to maintain a balanced pH.

The Standard American Diet tends to lean toward the acidic side of the scale and \
creates an imbalance in the body. As a result, draws heavily on the mineral
reserves that keep the blood pH in balance.

Unfortunately, our modern-day lifestyles cause our buffer systems to
struggle to maintain the proper body pH tends to place a strain on the
blood pH which opens the door to a hidden danger.
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What are Alkalinity and Acidity?

Water (H,O) ionizes into hydrogen (H+) and hydroxyl (OH-) ions.
When these ions are in equal proportions, the pH is a neutral 7.
When there are more H+ ions than OH- ions then the water is
said to be acid. If OH- ions outnumber the H+ ions then the
water is alkaline.

The pH scale goes from 0 to 14 and is logarithmic, which means
that each step is ten times the previous. In other words, a pH of

4.5 is 10 times more acid than 5.5, 100 times more acid than 6.5
and 1,000 times more acid than 7.5.

219

Inadequate removal of the acid. The result is an acidic accumulation in the tissue and cells.

Steps to remove excess relative acidosis:
» Bicarbonate buffers in the blood especially NA and K
» When these nutrients are reduced the body turns to Calcium and Magnesium primarily as buffers
» Blow off CO2 as we breathe. That is one reason why exercise is so critical to your patients

» Urinate as much acid as we can without causing harm to the kidneys and urinary tract. Number one
deficiency in our diet is good water.

» Feces will eliminate some acidity. Another major deficiency in our diet is fiber. 1900’s we would
ingest 40-50 grams of fiber. Today we are lucky if we get 15 grams of fiber per day.

» When these systems are taxed, the cells themselves begin to store excess acidity which affects
their metabolism and slows down cellular function.

Remember many of the acids are metabolic byproducts of normal metabolism.
(Lactic acid, Co2, NH3 to urea)
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> If a high alkaline condition exists, it is very challenging and dangerous

» One of the primary causes is alkaline drugs.

» Elevated alkaline levels can lead to some of the following issues:

4/23/2021

Factors that cause an acid-alkaline imbalance

Stress
Environmental toxins -in our food, air and water

Pharmaceuticals

Lack of sleep or sleep ap

Lack of exercise

Nutritional factors:

Vitamin and mineral depletion - food isn’t what it used to be.

Unhealthy (chemically altered) fats and oils - lots in today’s junk foods.

Lack of omega-3 oils

Eating too many foods that are acidic. The body will try to raise the pH by using the minerals in the alkaline
reserve, mainly sodium from the stomach and calcium from the bones, as well as potassium, magnesium and
iron. This is the cause of Osteoporosis and a number of other diseases. Acids buildup in the cells, causing pain,
which may be diagnosed as Arthritis, Fibromyalgia, MS, Lupus, etc. An acidic diet creates an acidic oxygen
starved body, and an acidic oxygen starved body suffers from the symptoms listed above.

Synthesized food products that are ironically marketed as healthy alternatives to natural fats and oils.

Slow Intestinal Transit Time from acidic foods that tipation that leave toxins accumulating in the
colon or any process that deprives the cells of oxygen and other nutrients, including essential minerals.

ALKALOSIS

High alkalinity in the body-can be caused by depleted minerals as
well. This condition may slow down digestion of foods and that leads
to a toxic bowel and urinary tract problems.

to the body; difficult to resolve.

autoimmune disease, skin and liver challenges, allergies, constipation,

chronic infections, parasites, body odor and bad breath, just to name
a few.

(C) Health Kaizen - 2021
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Abstract Golo:

Objectives: Gota:

Saliva contains a variety of host defense factors. It influences caleulus formation and periodontal disease
Different sudies have been done 10 find exact correlation of salivary biomarkers with periodonial disease
With a multitude of biomarkers and complexities in their determination. the salivary pH may be tried to be
used as a quick chairside test. The aim of this study was to analyze the pH of saliva and determine its
relevance to the severity of periodontal disease

Study Design: Go o,

The study population consisted of 300 patients. They were divided into three groups of 100 patients each
Group A had climeally healthy gingiva, Group B who had generalized chronie gingivitis and Group C who
had generalized chronic periodontitis. The randomized unstimulated saliva from each patient was collected
and pH was tested. Data was analyzed statistically using analysis of variance technique.

Results: Gota:

The salivary pH was more alkaline for patients with generalized chronic gingivitis as compared with the
control group (P = 0.001) whereas patients with generalized chronic periodontitis had more acidic pH as
compared with the control group (P = 0.001),

Conclusion: Goto:

These results indicate a significant change in the pH depending on the severity of the periodontal
condition. The salivary pH shows significant changes and thus relevance to the severity of periodontal
disense. Salivary pH may thus be used as a quick chairside dingnostic biomarker

Keywards: Gingivitis physiopathology. hydi saliva/physiology

INTRODUCTION Goto:
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“Since then there has been an exponential rise
in the number of studies that have investigated
links between periodontal disease and various
diseases with the main areas of interest being:
atherosclerotic cardiovascular disease,
diabetes, and adverse pregnancy outcome.

Associations between periodontitis and many
other diseases and conditions have also been
reported including respiratory disease; chronic
kidney disease; rheumatoid arthritis; cognitive
impairment; obesity; metabolic syndrome; and
cancer.”

www.nature.com/BDJTeam © 2015 British Dental Association.
All rights reserved
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Low Urine pH Is a Predictor of Chronic
Kidney Disease

Naoko Nakanishi®  Michiaki Fukui® Muhei Tanaka® Hitoshi Toda® Saeka Imai?
Masahiro Yamazaki® Goji Hasegawa® Yohei Oda® Naoto Nakamura®

o 5 I
University of Medkine, Graduate School of Medical Science, and “Dipartment of Intesmal Medicne,
Sakazaki Chinic, Kyoto, and S Department of Clinical Nutrtion, Faculty of Comgrehensive Rehabilitation,
Osaka Prefecture University, Osaka. lapan

Key Wards Introduction
Acidic urine - Low urine pH - Cheanic kidney disease
Chronic kidney disease (CKD) is increasingly recog-

nized as public health problem [1]. A recent study dem-

4/23/2021

Our study suggests that low urine pH i
predictor of stage 3 CKD.

A recent study demonstrated that estima
filtration rate (eGFR) ! 60 ml/min/1.73 m
independently predicts the risk for cardiov
and hospitalization [2] . It was also recentl
that CKD is associated with the metabolic s
(MS), which is also known as the insulin resist
syndrome, characterized by aconstellation of

Abstract
Background/Alms: A varlety of risk factors for chronic kid- <60 ml/min/1.73 m? independently predicts the risk for
i KD, including syndrome, were 1 1t ane 12). It was also

y rep urine pH  recently described that CKD is associated with the meta-
is another characteristic of the metabolic syndrome. How-  bolic syndrome (MS), which is also known as the insulin
eves, the relationship between urine pH and CKD remains o resis ized by ion of
be elucidated. Methods: A cohart study was performed on  metabolic features. including dyslipidemia, hyperglyce-
1811 subjects who underwent 3 health check-up, and we  mia, hypertension and obesity [3-5]. Additionally. recent
examined whethe 1orof CKD,  repor A that low uri another char-
L T age,gen-  acleristic of MS or insulin-resista iduals [6, 7].
dex, history of alcohol Intake and smoking, BMI, systalic  However, Lhe relationship urine pHand CKD
blood pressure, fasting plasma glucose, total cholesterol, tobeelu e
wric acid, total leukocyte count, CKD stage, fasting urine pH, be the pr
and protein at baseline, Results: We followed 1,811 subjects
for & median periad of 77 years, Three hundred and thirty-
KD defined
to estimated glomerular filtration rate <60 miimin/1.73 m?
Multipie Cor regression analysis revealed that the adjusted
HER (959% CI)for stage 3 CKD was 132 [1.06-165; p = 0.0129)
in subjects with fasting urine pH 5.0-5.5 compared 1o sub-
jects with pH 6.5-7.0. Conclusian: Dur study suggests that
low urine pH is an independent predictor of stage 3 CKD.

Copgha e 2011

Materials and Mothods
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Oral NaHCOj Activates a Splenic Anti-Inflammatory Pathway: Evidence
That Cholinergic Signals Are Transmitted via Mesothelial Cells

Sarah C. Ray, Babak Baban, Matthew A. Tucker, Alec J. Seaton, Kyu Chul Chang, Elinor C. Mannon, Jingping Sun,
Bansari Patel, Katie Wilson, Jacqueline B. Musall, Hiram Ocasio, Debra Irsik, Jessica A. Filosa,

Jennifer C. Sullivan, Brendan Marshall, Ryan A. Harris and Paul M. O'Connor
JImmunol May 15, 2018, 200 (10) 3568-3586; DOI: https://doi.org/10.4049/jimmunol.1701605

Abstract

We tested the hypothesis that oral NaHCOj; intake stimulates splenic anti-inflammatory pathways.
Following oral NaHCO; loading, macrophage polarization was shifted from predominantly M1
(inflammatory) to M2 (regulatory) phenotypes, and FOXP3+CD4* T-lymphocytes increased in the spleen,
blood, and kidneys of rats. Similar anti-inflammatory changes in macrophage polarization were observed
in the blood of human subjects following NaHCOj; ingestion. Surprisingly, we found that gentle
manipulation to visualize the spleen at midline during surgical laparotomy (sham splenectomy) was
sufficient to abolish the response in rats and resulted in hypertrophy/hyperplasia of the capsular
mesothelial cells. Thin collagenous connections lined by mesothelial cells were found to connect to the
capsular mesothelium. Mesothelial cells in these connections stained positive for the pan-neuronal marker
PGP9.5 and acetylcholine esterase and contained many ultrastructural elements, which visually resembled
neuronal structures. Both disruption of the fragile mesothelial connections or transection of the vagal
nerves resulted in the loss of capsular mesothelial acetylcholine esterase staining and reduced splenic
mass. Our data indicate that oral NaHCOj activates a splenic anti-inflammatory pathway and provides
evidence that the signals that mediate this response are transmitted to the spleen via a novel neuronal-like

function of mesothelial cells

226

features including dyslipidemia, hyperglycemia,
hypertension and obesity [3-5] . Additionally, re
reports have suggested that low urine pH is ano
characteristic of MS or insulin-resistant individu
7].

Kidney Blood Press Res 2012;35:77-81
DOI: 10.1159/000330487

113



4/23/2021

227

A New Health Era

B
WILLIAM HOWARD HAY M.D.
Medical Divector
HAY SYSTEM Inc.

Sanatsrism Hotel Headguarters

Briarcy 1¥¢ Lopce
Braarcurs Manoz N.Y.

% K
GEORGE G. HARRAP & CO. LTD.
LONDON BOMBAY SYDNEY

228

“We too often confuse effects with
causes, which is not surprising when we
consider that all our medical studies
have been directed toward pathology,
the evidence of disease, not its cause.”

“When our medical colleges teach the
facts of nutrition as they now teach those
of pathology, we shall soon begin to need
fewer doctors, fewer nurses, fewer

druggists, fewer morticians, and we shall
have accumulated a huge potentiality of
accomplishment in bounding health.”
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Relative acidity can cause osteoporosis, excess free
radical damage and insulin dysregulation. Without
the correct pH, hormones and enzymes cannot
function at their maximum capacity. Oxygen
saturated hemoglobin molecules can't release
oxygen properly to oxygen starved tissue when the
pH is too low.

What grows in an acidic, oxygen depleted
environment?

229

Assessing a patient’s relative
Acid/Alkaline Balance

230
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Protocols to aid in regulating
Acid/Alkaline Balance |

The protocols are modified by the patient history and laboratory markers and the
changing of these markers. They will change, that’s why | like to use in office
tests. To test, repeat testing and change therapies on the fly - as patient
symptoms and laboratory tests indicate.

> Dietary changes
> Fix digestion

> Alkalizing supplementation
v Baking soda (% to ¥2 tsp bid)
v’ Potassium HP with magnesium- Biotics product (1 tsp/day if serum K
isn’t elevated)
v Bio-D Forte -Biotics product (2,000 - 10,000 IU/day - directed by lab)
v NitroGreens - Biotics product

Retest - in office and at home with chart

Sodium bicarbonate ingestion prior to training improves mitochondrial

adaptations in rats

David J. Bishop,"” Claire Thomas,"* Tom Moore-Morris, Michall Tonkonogl*” Kent Sahlin.*

and Jacques Mercler'

Unstitute of Sport, Exercise, and Active Living. School of Sport and Evercise Science, Victoria University, Melbowe,

Victoria, Australia; *Université Montpellier, Unité de Formation et de Recherche (U
National de la Sante et de lan Recherche Medicale, ERI 25, F-34000, Monpellier; *U

) Médecine, EA4203; *Institut
sité Evry Val d'Exsonne, UFR

Sciences Fondamentales et Appliguées, Département Sciences f Techniques des Actévités Physiques et Sportives, EA3872,
U962, F-91025, Evry, Fronce; *Lugnet Insttute of Sport Science, Dalama Universiry, Falun; "The Swedish School of Sport
and Health Sciences; and "Kacolinska Instinuet, Stockbolm, Sweden

We tested the bypothesis tat re- ducig bydrogen ion
sccumulation  during training  would result in  greater
ements in muscle oxidative capacity and fime fo ex-
haustion (TTE). Male Wistar rats were randomly assigned to onie of
< groups (CON, PLA. and BIC). CON served s a sedentary
ool whesensPLA gt e s BIC inpesedsodis -

mcreases m Vaw with endurance training (14, 53, 59). Al-
thovgh this adaptation will have little influcnce on whole body
axamal oxygen utilization, it will play a njor role in reduc-
ing metabolic perturbations and increasing tme to exhaustion
(TTE) during submaximal excrcsse (18). In contrast. reduced
tespiration appears fo provide an important

bonate 30 min prior
evim o twelve 3 i s pakvmsdfive ok fx 3 Wk
Following traiuing. TTE was significantly preater inBIC (812 £24.7
i) compased with PLA (53.5 £ 30.4min). and TTE for both groups
s gt i CON (6.2 28 ). Fibesrespiation vas dets-

mechanism that links a low aesobie capacity o the pathogen-
esis of cardiovascular disease (63) and insulin resistance (33).
Regularly performed exercise can resulf in a rapid increase in

the activities of oxidative enzymes (26), mitochondsial
density (56), and mitochondsial respiration (14, 49. 53. 54, 60)
However, given the importance of mitochondrial respiration
for both performance and health. firther rescarch 1s required to
determne factors that regulate traimmg-induced changes in
respiration. One potential factor, unexplored fo

with

i Com-

pared with CON (143 2.6 ol o; win-mg diy wrt), there
Wasasiguif s SOL Py s respuitonin bt PLA(196 £
30 ool Ov ! gy we') aud BIC Q44 2 28 nol
Oy i’ mg dry wr'), in BIC

iy lower fa the EDL from

However, 3lnm‘le>plnl)mw\nnxgml

in the SOL. but not the EDL. when respiration was

significan
comected for y (an indi
mass),

tioainthe soleus.

mitochondrial respimtion: state 3 respiration: mmscle pH: citrate
synthase: mmscle buffes capacity

MITOCHONDRIA\ ARE CENTRAL TO THE CONVERSION of energy by
oxidizing substraes and generating the cel mcl ATP. During

is closely matched o the rate of ATP l.miml)sls. and this
demonstrates the existence of efficient cellular mechanisms fo
control mitochoudrial ATP synthesss. However. there is evi-
dence that the maximal rate of mitochondrial ATP production
() is i cxcess of that which s requred during cxercse
with large mmscle grou legged exercise) (32). None-
Toaliss, doegite T apparens avercapaciy, tere are fxthex

“Address fov sepeinl equests s ot conespondence. D, Bishop, lusbiute
of Spout. Exercise, & Active Living. Victons University, P. 0. Bor. 14426,
Mefbourne. Victoria 5001 Autrali (el dsvid bishopi et an)

date, 1s the degree of acidosis experienced during training. We
have reported recently that reducing H' accumulation during
training (via pretcaining ingestion of sodium bicasbonate,
NaHCO;) resulted in greater improvements in both short-term
endurance and the lactate threshold in humans (20). Beeause
the lactate threshold bas previously been correlated with mi-
tochondial respiration (28), we hypothesized that this finding
may have been due to the positive cffects of reducing H*
accumulation during training on trinmg-induced changes in
mitochondral respiration.

When a molecular view on training adaptation is taken, it is
apparent that adaptations to training are the consequence of
chiges in gene expression that lead to the sccumulation of

ic proteins. It has been shown that the muscle environ-
2. low glycogen) is a determining factor for the
TraBsCTIplion of some genes in response 1o training (40). Recent
research suggests that cellular pH may also affect the trainng-
induced expression of some penes, m particular. miclear-
cncoded genes that hve been proposed to regulate mitochon-
dnal biogenesis [e.z.. peroxisome proliferator-activated recep-
tor--y coactivator-1a. (PGC-1a.)] (5. 38). Such findings further
suggest that reducing H* accumnlation during traming may
promote mitochondrial adaptations.

Therefore, the present study investigated for the first time
the effects of altering muscle pH during training (via NaHCO,
ingestion) on citrate synthase (C'S) activiry (a marker of mito-
choodrial mass) and mitochondial respiration in rat skeletal
muscle. Although many previous studies have investigated the
effects of tnining on the function of isolated mitochonda (7.
30, 43). the structure of the mitochoudrial membrane and the
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Mild acidosis delays neutrophil apoptosis via multiple signaling pathways and
acts in concert with inflammatory mediators

Driss El Kebir, Everton de Oliveira Lima dos Santos, Soukaina Mansouri, Meriem Sekheri, Janos G
Filep

First published: 19 September 2017

https:/idoi.org/10.1189/ilb.3A0117-041R

Abstract

A i id indicates devel of local Tlul: acidcsis in inflamed tissues
in response to infection and tissue injury. Activation of i 1 ib oa
transient decrease in pH, which, in turn, lnggers innate immunity. In this smdy we investigated
the impact of Tlular acidosis on P ptosis, a critical i of the outcome

of the inflammatory response and analyzed the undcrlwmz signaling pathways. Culture of human
isolated neutrophils in mildly acidotic conditions (pH 6. 5 7.0) resulted in activation of NF-xB:
intracellular accumulation of cAMP and phosphor)hlmn of Akt. ERK, and pzs MAPK and

preserv .'mon of Mel-1 exp: ly, llular acidosis pr p of

b polcn\ml and location of h c ;nld i
inducing factor from the mitoch p! and nuclei, pecti :md inhibited
caspase- 3 activity. Pharmacological mh:bmon of ERK PI‘K NF «B. or PKA parually re\ ersed
survival cues by Ilular acidosis and redi to

dibutyryl cAMP (100-500 pM) delayed apoptosis of n:ulrophlls cultured at pH 7.4. Extracellular
acidosis-generated survival cues were additive to the potent prosurvival signals from bacterial
DNA. LPS, modified C-reactive protein, and serum amyloid A. Acidosis increased CpG DNA
uptake by neutrophils and :mgmmlcd phosphonlalmn of ERK and Akt, lcadmg to preservation

of Mel- l pressi Our results identifi lar acidosis as a survival signal for
ipp g the itutive apoptoti hinery and suggest that transient
decreases in local pH can cnhznce hil to i y stimuli, thereby

contributing to amplification or prolongation of the inflammatory response.

Medscape

Background

Metabolic acidosis is an acid-base disorder characterized by a
decrease in serum pH that results from either a primary decrease
in plasma bicarbonate concentration ([HCO5]) or an increase in

hydrogen ion concentration ([H*]). [ It is not a disease but rather a \

biochemical abnormality. The clinical manifestations of
a metabolic acidosis are nonspecific, and its differential diagnoses
include common and rare diseases.

4/23/2021
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COMMENTARY

@ CRITICAL CARE

Acid-base status is an important factor for
inflammation, but don't forget CO,!

Didier Payen'<" and Houda Haloui'*

See reed tesearch by Zammgsen ef i, htgu/icelonum coen/conent/| BRI SA

Abstract

Zampieri and colleagues used sophisticated statistical
methods to create of acid-base pattem and
inflammation relti a dinical context. The
observed independent relationship between acidosis
3nd albumin concentration and inflammatory pattem
opens up a new area for research. It has become clear
that, in addition to the characterization of mediators,
receptors, and cellular phenotypes, the inflammatory
response has 1o be interpreted in light of acid-base
status, albumin concentration, and probably ako
carbon dionide level

Until now, the interplay between acid-base status and
inflammation has received little attention, especially in a
clinical context. The article by Zampieri and colleagues
111 in a previous issue of Critical Care is a pioneering
study analyzing the relationship between acidosis vari-
ables, inflammatory mediators, and end-organ failures
(acute kidney injury and shock). Since the metabolic and
inflammatocy reactions are simultaneous, the demonstra-
tion of interplay that is more than & smultancous modifi
cation remains a difficult challenge. Because of this, the
authors used three different statistical methods to separate
the confounding factors. First, they developed a generalized
linear model using the measured mediator as a dependent
variable and components of acid-buse status 35 variables.
Second, they performed a multivariate adaptive regression
with splines in order to evaluate the assocition of selected
base components. Third, they perfor
ponent analysix using Simplified Acute
s a way of quantifying illness severity

in order to assess the independent association of acid-base
variables and cytokine levels. The authors found that, in 87
peospective unselected patients, the level of strong anion
gap (SIG) was positvely associated with TNFa and IL6,
IL-8 and IL-10. A negative association was found between
albumin level and TNFa and IL-6, IL7, IL-8, and IL-10
and IFNy. The concluskon draswn from these results opens
p & pew route for research to understand the mechanisms
that link acid-base variables, albumin level, and immuno-
logical activation.

Such a topic is important and clinkally relevant since
plasma and interstitial fluid constitute the microenviron-
ment for immune and tissue cells. Acid-base and albumin
characteristics may then interfere with the cell response to
different signals such as endotaxin. In addition, both fluid
resuscitation and capillary feak may largely influence the
composiion of the cell microemvironment, especially
when 3 crystalloid such as saline or a balanced crystalloid
such as Ringer’s lactate is used. The role of surrounding
el pH could be seen as a result of metabolic acidosis and
carbon dioxide (CO2) level, an aspect that was not inv
gated in the study [23]. Given the picture present
this article, some approaches might be tested to ¢ mm the
mechanisms invotved in immune modifications induced
by acid-buse changes. First, immune cells should be drawn
from septic patients that have been incubated in the septic
plasma o drawn after replacement of septic plasm by
healthy plasma: both acid-base conditions or_albumin
concentration can then be modified to test their impact
on immune cells phenotype. This might help to clarify
how the pH, the SIG, and albumin concentration change
the immune cell phenotypes. Second. similar experiments
with healthy cells incubated in plasta from acutely injured
patients could be performed to demonstrate the tole of
physicochemical plasma patterns. Mediators and cell func-
tions then could be evabuated in different acid-buse condi
tions. Until now, few data on alkalosis have been reported
in terms of immunity, and the essential information comes.

4/23/2021

“Until now, the interplay between a“}‘
inflammation has received little atter
clinical context. The article by Zampie
[1] in a previous issue of Critical Care is
study analyzing the relationship betwee
variables, inflammatory mediators, and e
failures (acute kidney injury and shock) S
metabolic and inflammatory reactions are s
the demonstration of interplay that is more
simultaneous modification remains a difficult

“The conclusion drawn from these results open
up a new route for research to understand the
mechanisms that link acid-base variables, albumi
and immunological activation.”

Payen and Haloui Critical Care 2014, 18:66
http://ccforum.com/content/18/6/664

from acidosss situations. One author of the study was part

235

The only things required by the bod
to be healthy are: |

» Air

» Light

» Water

» Vitamins

» Minerals

» Amino acids

» Essential fatty acids
» Enzymes

» Phytochemicals

» Exercise

Remember —
You cannot NOT Poison the Body Heg
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HIGHLY
ALKALINE FOODS

©

« Caulifiower
« Celery
« Callard Greens

=
F

meat

misc. .
« Beg Pallen grains/legumes veg [ art of « Ccean Fish

« Graen Beas

« Green Cabliage

« Harseradish

« Lettuce

« Mustard Greens

« Parsnin

« Pepgers, Hat (fresh)

Fil
aiian, Evian

A
. oCa i « Oyt
. " o Wild Freshwater
« Chice . . aln
« Stevia, green tried « Bl ; avoid these
. ¥ 2 nuts/seeds .
in moderation s ir $ I, s¢
« Goat's Ml ¥ 2 | & Cueran | * Pistaxh | « Goat
; . ezl oils p y

o o Sun
misc. |
misc. « Corn, Com T

Watercress
« White Cabbage

fruit

« Avocades grains/legumes « Mayona

Sour |
« Lemons (fresh)

o Limes

« Tomataes (raw)

use caution

nuts/seeds
« Hemp Hearts
« Hemp Mylk

Grapefruit (white)

nuts/seeds .
* Afmond Butter (raw
* Atmand Nylk fruit
* Atmonds . A

JUST ADD A LITTLE TO YOUR FLATE

oils
« Borage 0il
« Evenlm Primrase Oif
 Flaxseed Oil

HEAF YOUR FLATE WITH 70-100

ENJOY ON YOUR PLATE OFTEN

misc. ¥
* Alkaline Water
c Sea Sa

ADD TO YOUR PLATE AS OFTEN AS YOU CAN

misc.
« Bee Polien
« Chia/Salba
« Quinca
« Tea (herbal)
o Tyme

5 n m
herbs & spices . %\al ﬂ??\u a e

ODERATELY o o t
ALKALINE FOODS arlic e s T L beverages sweets animal/seafood misc

SKIP YOUR PLATE OR USE EXTREME CAUTION

nuts/seeds |

ACCENT YOUR PLATE
|
4
i
{
L

veg
* Artichokes « Oregano
* Aruguia/Racket « Sarrel

s z’xl — T TS Y
R A /1 /OEEN BTN A8 W R e

FOOD AND CHEMICAL EFFECTS ON ALKALINE/ACID BODY CHEMCIAL BALANCE

Nfour dlfaling | Moo dlfaine | Zow dlkaiine__| Lowesr dlkaline_| Food Category | Lowest dcid Tow dcid
Baking sod Spices/cianamon | Herbs (mosf) e Cunry Vanilla
Time ‘Grapefruit Tear Omnze Guave Plum
Nectarine Cantaloupe Apple Apricot Dried fruit Prume
Persimmon Honeydew Avocado Banana Fruit Tomato
Raspberry Mango Blackberry Blusberry
Watermelon Dewberry Chenry Pineapple
Tangerine Papaya Peach ‘Reisin, currant
Mango Dares Grape Stawbarry
Lemon Figs
“Tsparazus ‘Eohlrabi Toumo “Emesels sprous Tom
Lemil Parsnip Bell pepper Fava beans Pinto beans
Fam Garlic Mushroom Chive Vegetables | Kidneybeans | White beams
Onion Eale Canlifiower Ok Beans Sring beans Navy beans
Dakon Parsley Eggplant Turnip greens Lezumes | Chumey Aduki beans
Taro Toat Endive Pumpkin Squash Rhubarb Lima beans
Seavegetsble | Mustard greens | Collord greens | Letmace Chard
Burdock Ginger root Potato skins
Raw spimach Broceali Potatoes without
Sweet potato skins
Pumplin seeds | Poppy seeds “Primmrose oil Avocado ol “Pumpkin seed ol | Almond ol
Otive ol Flaxseed oil Cod liver oil Seeds (most) Nuts /Seeds | Grapeseedol | Sesameoil
Almonds Cocomut oil Sprouts Sunflower oil | Safflower oil
Sprous Olive oil oils Pine muts
Chestms Canola oil
Oms Miller ‘Buckwhear
Quinoa Grains Kasha Wheat
Wild rice Cereals Triticale Spelt
Amarenth Semolin
Brown rice Teff
Fowl Wild duck Goase
. Jukey
Meat Vemison Tamb
Fish Coldwater fish | Elk
Shellfish Shellfish
Quail ezs Duck ez Fezs Chicken ez
Ereasmilk Cream Goats milk
Dairy Yogurt Aged cheese
Soychesse |
Green ten Ginzer tea Beverages Binck ten
Swev Molasses Tice syp Sucamat Sweeteners | Processed honey
“Apple cider Vimegar | Fice vinegar Balsamic vinegar
©GWP 2016

238

119



239

240

How do we assess the Biological Terrain{

Salivary pH Challenge

Reagents needed:

Real lemon juice and water

Directions:

*Prepare the acidifying solution by mixing 1 Tbl of water and 1 TBL of
lemon juice together.

*Have patient collect saliva in their mouth and dip the first strip of pH
paper in their mouth. Record this as their baseline number.

*Have the patient drink the lemon juice/water mix, wait one minute
and remeasure he patient’s pH.

*Repeat this for 5 minutes measuring the pH every minute. Care must
be used to measure the times consistently as this is a short timed test

Salivary pH Challenge

|deal pH Pattern

4/23/2021
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Salivary pH Challenge

Alkaline Reaction

5.2
.

Lemmon

241

Considerations:

Think low pancreatic enzymes or liver congestion:
*8X Pancreatin - Zorex
*Intenzyme Forte
*Bromelain plus CLA
*Beta TCP
*B6-Plus*

242
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Salivary pH Challenge

Too Acidic

lealth Kaizen - 2021

243
Considerations:
Think low stomach acid )

*HCI Complete - *Nitro-Greens
7orex *Change Diet
*HydroZyme *Vitamin C flush
HCL =PlUs * Baking soda bath
*Betaine Plus HP

244
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Salivary pH Challenge

Mineral Insufficiency

245
Considerations:
Represents lack of mineral reserves
*Multi Mins
*Nitro Greens
*EFA’s
246

4/23/2021

alth Kaizen - 2021
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Salivary pH Challenge

Alkaline Reserves Absent

th Kaizen - 2021

247

Salivary pH Challenge

Alkaline Reserves Absent

Considerations:

Represents cell rigidity and lack of alkaline reserves
*Nitro Greens
*Sunflax Complex — Zorex
*EFA’s
*Multi Mins

248
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Salivary pH Challenge

Hypersympathetic: Normal Mineral Levels

249
Salivary pH Challenge
Hypersympathetic: Normal Mineral Levels
Considerations:
Think Adrenal dysfunction
250
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Salivary pH Challenge

Hypersympathetic, Low Mineral Levels

251
Hypersympathetic, Low Mineral Levels
Considerations:
Think Adrenal dysfunction
alth K
252
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pH

7.5+

7.0 -

6.0 -

.5

Base

51

Salivary pH Challenge

Name

253
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Sodium bicarbonate ingestion prior to training improves mitochondrial

adaptations in rats

David J. Bishop,'? Claire Thomas,"* Tom Moore-Morris," Michall Tonkonogh*™ Kent Sahlin,’*

and Jacques Mercler'

Unstitute of Sport, Exercise, and Active Living. School of Sport and Evercise Science, Victoria University, Melbowe,
Victoria, Australia; *Université Montpellier, Unité de Formation et de Recherche (UFR) Médecie, E44203; *Institut
National de la Sante et de la Recherche Medicale, ERI 25, F-34000, Montpellier: *Université Evry Val d Essomne, UFR
Sciences Fondamentales et Appliguées, Département Sciences f Techniques des Activités Physiques et Sporiives, EA3872,
U902, F-91025, Evry, France; “Lugnet Institute of Sport Science, Dalarna Universiry, Falun; "The Swedish School of Sport
and Halth Sctences; and *Kasolinska Institwtet, Stockbolm, Sweden

g

We tested the bypothesis tat re- ducimg bydrogen ion
sccumulation  during traiming  would _result reat

idative capacity and time fo ex-

haustion (TTE). Male Wistar rats were randomly assigned to one of

£roups (CON. PLA. and BIC). CON served 05  sedentary

ool whesensPLA gt e s BIC inpesedsodis -

mmue- i Ve with endurance training (14, 53. 59). Al-
thovgh this adaptation will have little influcnce on whole body
maximal oxygen utilization, it will play a major role in reduc-
ing metabolic perturbations and increasing tme to exhaustion
(TTE) during submaximal exccise (18). In contrast. reduced

respiration appears fo provide an important

bonate.

seve to welve 2-min otervals pﬂfwm’mi five times wk for § wk

T (8124247

Siijcumplst ik LA (135 430, “min).a0d TTE for both roups

was greater than CON (6. tin). Fibes respiration was deter-
oL )

mechanism that links a low aesobie capacity o the pathogen-

esis of cardiovascular disease (63) and insulin resistance (33).

Regularly performed exercise ean result in a tapid increase in

the activities of oxidative enzymes (26), mitochondsial
49, 53,

¥ y 3 Com-
ptred With CON (143 % 2.6 ool Oy min® mg diy wr). these
Wasasigifi  ter SOLPyy state 3 espataon n ot PLA (196 £
3.0 nmol O min' g diy wr') and BIC (244 £ 28 mol

(56). 4, 60)
jowever, given the porais of witochondal respiration
for both pe health, fusther red to
bl regulate trainmg-induced changes in
respiration. One potential factor, unexplored fo

O mir! g dey we') Iy g in BIC.

ON.
significant i the SOL. but not the EDL. when respiation was
mass)

tioainthe soleus.

mitochondrial respiration: state 3 respiration: mmiscle pH: citate
synthase: mscle buffer capacity

MITOCHONDRIA\ ARE CENTRAL TO THE CONVERSION of energy by
oxidizing substraes and gencrating the ell il ATP. During

ATP

is closely matched 1o the rate of ATP hydrolysis, and this
deruonsimes he sxistence of fficieat calllt bachesisws 15
control mitochondrial ATP synthesss. However, there is evi-
dence that the mavximal rate of mitochondrial ATP production
(Vae) i 10 exce5S 0f mm which is required during exercise
with large mscle .2 legzed exercise) (52). None-
theless, despite this. .wmm overcapacity, there are further

“Address for repeul equests s ofher conespondeace. D, Bishop, Tusbiute
ofSpon. Execise, & Actie Liing, Victora vy, O B 14035,
Toourne. Victoria 5001 Australia (e-sail: dsvid bishopdvn edian)

date, 1s the degree of acidosis experienced during training. We
have reported revently that reducing H* accumulation during
twininig (via pretraining ingestion of sodium bicasbonate,
NaHCO;) resulted in greater improvements in both short-term
endurance and the lactate threshold in humans (20). Beeause
the lactate threshold bas previously been correlated with mi-
mmmm respiration (28), we hypothesized that this f fwluu
may have been due to the positive effects of reducing H
Sovtlation kg ol 0a g ixhoeed chagns 12
mitochondral respiration.
When a molecular view on training adaptation is taken, it is
t that adaptations o training are the consequence of
chinges in gene expression that lead 1o the sccumulation of
specific proteins. It has been shown that the muscle environ-
ment (e low glycogen) is @ determining factor for the
TraBsCTIplion of some genes in response 1o training (40). Recent
suggests that cellular pH may also affect the training-
induced expression of some penes, m particular. miclear-
cncoded genes that have been proposed to regulate mitochon-
dnal biogenesis [e.z.. peroxisome proliferator-activated recep-
tor--y coactivator-1a. (PGC-1a.)] (5. 38). Such findings further
mgses e, 1 sccmmbtion dening Gyiing vy
promote mitochondrial a
efore, the present smd) vestigaied for the firt time
the effects of aleting muscle pH during fraining (via NaHCO;
ingestion) on citrate synthase (C'S) activiry (a marker of mito-
choodrial mass) and mitochondial respiration in rat skeletal
muscle. Although many previous studies have investigated the
effects of tnining on the function of isolated mitochonda (7.
30.43). the structure of the mitochoudnial membrane and the
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4 Major Factors: Epimutagens ¢
» Microbiome - Stealth Infectiogs
» Acid/Alkaline Balance

> Blood Sugar Regulation (&
» Stress

255

How important is healthy
blood sugar regulation»
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Prediabetes in California: Nearly Half
of California Adults on Path to Diabetes

Susan H. Babey, Joelle Wolstein, Allison L. Diamant, Harold Goldstein

More than

13 million
California adults
—nearly balf of
the state’s adult
population—are
estimated to have
prediabetes.

multi | Calif ns
o have prediabetes. Policy

=i UCLA Center For Health
Policy Research

March 2016

over the pasc

Wy
people in the US..

or impaired fasting glucose,
is a condition in which blood glucose
el 1 bu

Program (DPP) clinical trial indicated that

Does Inflammation Trigger Insulin Resistance and
Diabetes?

It's not just obesity--more evidence links inflammation with type 2 diabetes
Nov 18, 2009 |By Melinda Wenner

Nearly 21 million Americans suffer from type 2 diabetes, and every year
800,000 more are diagnosed. Considering the growing numbers,
scientists are trying to fit together the disease’s disparate puzzle pieces.
People who acquire it are typically obese, suffer from chronic
inflammation and are resistant to insulin, the hormone that removes
sugar from the blood and stores it as energy. For years no one has
known exactly how the three characteristics are related, if at all. But a
handful of recent studies suggest that they are inextricably linked
through the actions of specific inflammatory immune cells and a master
genetic switch—and the hope is that an understanding of the relations
could open the door to new therapeutic opportunities.
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Glycation as an Inflammatory Pathway

Advanced glycation end products (AGEs) are a complex group of compounds formed
when sugar reacts with amino acids. Glycation is one of the major molecular
mechanisms whereby damage accrues in your body, which leads to disease and

aging
This can occur both in the food you eat, and inside your body.

AGEs may be implicated in the development of the chronic degenerative diseases
associated with aging, including but not limited to:

» Cardiovascular disease

» Alzheimer's disease - “Type 3 Diabetes”

> Diabetes

» Cancer

A number of studies have shown that restricting the consumption of AGEs can lead
to an increased lifespan in animal models.
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Host Genotype and Gut Microbiome Modulate Insulin
Secretion and Diet-Induced Metabolic Phenotypes
;ﬂ:mef-w" Mark P, Keller, " Lindsay L. Traeger," MEMMM,":MMW L Schueler,” Dmla! ‘Stapleton,

‘Eugenio |. Vivas,’ Brian S. Yandell, " Aimea Teo Broman,” Bruno Hagenbuch," Alan D. Attie,
and Federico E. Rey '/
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SUMMARY

in-
fluences the predisposition to metabolic disease. (Vieze of & 2010) & key
Here, we characterize the metabolic phenotypes
of eight genetically distinct inbred mouse strains
in response to a high-fathigh-sucrose diet. We

types and gut microbiota composition among the
different mouse strains in response to the dietary
challenge and identified taxa associated with these
traits. Follow-up microbiota transplant
showed that altering the of the gut i
microbiota modifies strain-specific susceptibiity to
diet-induced metabolic disease. Animals harboring
microbial communities with enhanced capacity for 2
processing dietary sugars and for generating hydro-

metabolic disease. Notably, differences in glucose- %

transfor. i

contributes 0 the genetic and phenotypic diversity
observed among mouse strains and provide a link
betwoon the gut microbiome and

o, 2014 Byan et
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The effects of probiotic supplementation L
on metabolic status in type 2 diabetic patients
with coronary heart disease

Fariba Raygan', Zohreh Pezavand\' Fe@sh(e‘\ Bahmant’, Vahldleu Ostadmohammadi’,
All ’, Maryam T di-Ebrahimi*, Shokoofeh Borzabad!® and Zatollah Asemi®”

Abstract

e of probiotic bolic profiles
in diabetic patients with coronary heart disease (CHD).
Methods: This randomized, double-biind, placebo-controlled trial was performed among €0 diabetic patients with
CHD, b9ed 40-85 yess ot acariology lrc in ashan, an from October 2017 throuh Januiry zms Patients were
randomiy divided into two grous to take either prabiotic n=30) or placeb 0) for 12 weeks.
Fasting blood samples were taken at the beginning of the study and after the 12-week arolimedeliionond
related markers,

Results: After 12 . probioti glucose (B

= 2002 mg/dL, 95% Cl — Bim 6.17; P=0.005), Insulin (B —2.09 p\u/ml 95% Cl —3.77, —041; P=001), insulin
resistance (B — 0.50; 95% C1 — 0.96, — 0.03; P=0.03) and total/HDL-cholesterol ratio (8 — 0.2 % Cl - 052, —0.03;
£=002), and significantly increased insulin sensitivity (3 0.008; 95% C1 0001, 001; P=02) and HDL-cholesterol levels
(B 252 ma/dL: 95% C1 0,04, 5.00; P=0.04) compared with the placebo. Moreover, probiotic supplementation led to

a significant reduction in serum high sensitiity C-eactive protein (B —0:88 mg/L; 95% CI — 139, - 038; P=0001),
and a significant elevation in total antioxidant capacity (B 108.44 mimoliL: 95% 1 47.61, 169.27; P=0,01) and tatal
olutathione levels (3 45.15 umol/L; 95% C1 .82, B447; P=002) comp g b, Probiotic

tion did not affect other metabolic profiles

Conclusions: Overall wefound tat problotic 12 weeks had con-
trol, HDL-cholesterol, total-
with CHD,

Triaf registration Clinical rial registration number http/vewwisctir: RCT201708273304INS
Keywords: Prodiotic, Coronary heart disease, Metabol

status, Type 2 diabetes mellitus
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Vitamin D Supplementation, Glycemic Control,
and Insulin Resistance in Prediabetics:
A Meta-Analysis

Naghmeh Mirhosseini! Haxcanali Vatanparast? Mohsen Maridi.**
and Samantha M. Kimball'*

*Pure North STnergy Foundation, Calgary. Alberta T2R 0C5, Canada; *Collee of Pharmacy and
Natrition, Unicersity of Saskatchetcan, Sashatoon, Sashatchesan S7N 5C9, Canado; *Key State
Loboratars of inculor Dewlopmaniol Bioogs, Insitateof Gemetcsand. Devlopmental Boigs,
hinese Acadersyof Seiences, eiing 100101, China “nsitue of Genetics and Developmental Bioogy.
alloge, University of Ch Beling 100101, China; and *St. Mary's
University, Calgary, Alberta T2X 124, Canada

Diabetes prevention is a public health priority. Vitamin D supplementation m
development of diabetes in pes
clinical trinls that asscssed &
rlmhnﬂ prediabetes, averw

help P m
ne at incrvased risk, We performed o metaanalyzis of controlled
Iyoemic autcome measurvs among adult po 2 inboten, i

Ve MED/ MEDLINE, CINAHL, and Goole

April 2017, P

countey, sy design, incluson citeria, sample sie, o, and dose
interval, control group, duration, participant
serum 2 D (201D}
Hemosdobin (TbALS, using plastaa ghicoec, plsma slueose aher 2 hovr ol giucoss oleranes tast
and homeostatic model assessment of insulin resistance (HC Data synthesss was conducted
wsing random-effect. models (PROSPERO registration no. CRD 12017035526, Twenty-cight il
met a. Compay . vitamin D
HbAe lovel by -0, C1, -0.79 to ~0.18),
lucose level by ~0.46 mmolL (5% CL ~0.74 o ~0.19), and HOMA-IR level by ~0.39 6% CL, -0.68 to
=0.11). Sabgroup analysis revealod tha tho ffctsofvitamin D) supplementation on different gyvemic

vitamin D, supplementation
ctaristics, comorbidites, mmlm and follow-up.
and s

after and duration of Vitamin D son and improved
vitamin D status improved glycemic measures and insulin sensitivity and may be useful as part of «
preventive strategy for type 2 dinbetes.

Copyright © 2018 Endocrin Socloty

‘This artide has been published under the terms of the Creative Commons Attributian Non:
Commercial, No-Derivatives License (CC BY-NC-ND: bttpscreativecammons. orgflicensestby pe-
ndid ).

rds:
prediabetes, vitamin D

diabetos, hemoglabin Ale,

Every 3 minutes, a Canadian is ding: type 2 diabetes i [1]. Currently.
more than 5.7 million C; 11). P toimpnired fasting
glucose or impaired glucose tolerance, wl(h fasting blood glucose levels above normal but not
elevated enough to be diagnosed as type 2 diabetes mellitus (2. People with prediabetos are
at a 50% higher risk of developing type 2 diabetes [3. 1). Yet, even if these people at high risk
do not progre e

2 diabetes, prediabetics are still prone to some of the long-term
Abbr A1PG, plasa ghosoae ML b s ndes:
FIG, HOMA TR, o
e o P oty et R emksd ot bt kBT samond o
Hossive T Dooessber 03
Accepind 22 May 18 July 2018 | Vol 2 Isn. 7
Firwt Publivbed Oniine 25 May 201% i 10,121056.3017-00472 | dourral of the Endecrme Seciety | §87-700
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The Webster’s Deluxe Unabridged Dictionary Second Edition defines
diabetes mellitus as:

» Diabetes mellitus is a chronic form of disease characterized by
excess of sugar in the blood and urine, hunger, thirst, and gradual
loss of weight: also called sugar diabetes.

Wikipedia incorporates a more scientific description

» Diabetes mellitus is a disorder of carbohydrate metabolism. It is a
disease characterized by persistent hyperglycemia (high blood sugar
levels). It is a metabolic disease that requires medical diagnosis,
treatment and lifestyle changes.

Medical Practice

» The presence of abnormally elevated glycogenated hemoglobin is
diagnostic of diabetes mellitus

The World Publishing Company- William Collins Publishers, Inc. 1979

Hyperglycemia

Diabetes
» Type 1
> Type 2

(C) Health Kaizen - 2021
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» The ancient Egyptians, Chinese, Macedonians
(Hippocrates) and Romans (Aretaeus of Cappadocian)
recognized this disease to be one of excessive urine
(polyuria), leading to wasting and death. Today, we
scientifically characterize this disease by its specific

anomaly of carbohydrate metabolism
» Type |: Inability to make insulin

|

» Type Il: Resistance to the insulin made

265

» Type I: Insulin Deficiency is characterized by:

» Destruction of the pancreatic islet cells by some infection or aut
reaction ‘

» Typically occurring in a child or adolescent

» Type II: Insulin Resistance is characterized by:

» Resistance to insulin at the cellular level with the initial excessive ins
production being unable to clear glucose from the blood stream.

» Pre-Diabetes: “ Insulin Resistance”, “Metabolic Syndrome” is a pre-dia
condition with excessive insulin production. The glycogenated hemo
be in normal range.

266
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SUGAR HANDLING

»>Adrenals
>Liver
»Pancreas

267

What are the Diagnostic Tests for Diabetes
Mellitus?

» Screening tests
» Urine: presence of glucose
> Blood: elevated glucose level

» Diagnostic tests
> Blood: elevated fasting serum glucose
> Insulin: elevated fasting insulin level ‘
> Red Cell: elevated glycogenated hemoglobin measured directly or as Hemoglobin A1

» Comprehensive testing
» Glucose Tolerance Test with Insulin levels

268
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Traditionally trained physicians have been
taught to treat Blood Sugar Dysregulation
based on numbers alone.

DIABETES MELLITUS GIVES US A CHANCE
TO THROW AWAY THE PROTOCOLS AND
TREAT THE ‘CAUSE’.

269
Diagnosing diabetes
/\ Fasting plasma glucose test (FPG) results\\
diabetes \\\
126::¢/dl. \\
or greater
126 mg/dl| or greater
pre-diabetes Pre-diabetes 100 mg/dl to 125 mg/dl
1 e L Normal 85-100 mg/dl
nor.mal
0 g/
PG Resuls
270
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Hyperglycemia Can Cause
Serious Long-Term Problems

Chronic complications of diabetes

Blindness

Kidney disease

Nerve damage

Amputation

SERUM GLUCOSE

INCREASED (hyperglycemia)
Diabetes-triglycerides Hgb Alc increased

Thiamine insufficiency

Disinsulinism ( Syndrome-X/Metabolic
syndrome)
Both hyperthyroidism and hypothyroidism

Infections

Chronic nephritis
Hyperpituitarism
Adrenal hyperfunction

Cushing's disease

Cardiovascular
disease:

Stroke
Heart attack }

Loss of circulation
in arms and legs

DECREASED (hypoglycemia)
Fasting hypoglycemia

Liver distraction

Hyperinsulinism

Addison's disease

Adrenal hypofunction
Pregnancy

Pancreatic cancer or pancreatitis
Polycystic ovary disease

Improper regulation of insulin with IDDM

en - 2021
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SERUM GLUCOSE

INCREASED DECREASEQ
Alpha lipoic acid Niacin
Liver, adrenal, pancreas, pituitary extract Chromium
B-B vitamins(B1) Magnesium
Vitamin E Omega-3 and 6 fatty acids \
Zinc, chromium Liver, pituitary, adrenal, pancreas ex““ract
Magnesium Paleo- Mediterranean diet
CoQ10

Paleo-Mediterranean diet — keto based

273

When & How Often Should Testing be done? '

»On insulin: |
4 times per day.

28V,

»Not on insulin:
2 times per day

274
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Good News for Type 1 Diabetes

Keeping blood glucose in target range reduces:

Kidney disease  Nerve damage Eye disease

as as as
much as much as much as

Diabetes Control and Complications Trial

275

Good News for Type 2 Diabetes

Keeping A1c in target range reduces:

Heart attack Eye damage Kidney disease
as as as

much as much as much as
6% e Vo g 34%

®

United Kingdom Prospective Diabetes Study

276
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Diabetes Can Lead to Nerve and
Small Blood Vessel Damage

Nerve damage Small blood vessel damage
(neuropathy) (microvascular complications)

Can cause problems in: Can cause:
P> Feet and hands P> Blindness
P Heart and circulation » Kidney disease

P Stomach, bladder,
and sex organs

Type 1 Triggers

» Viral infection

» PARASITES

» Vaccines

» Low levels of vitamin D

> Cow’s milk

> Increased insulin demand
» Zonulin

139
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Type 2 Pre-Disposing Factors:

» Pancreatic, pituitary, thyroid, adrenal and/or liver dys
> Trace mineral deficiency \
» Carbohydrate sensitivity (Metabolic Syndrome)
» Carrying too much excess body fat
> Having high blood pressure or cholesterol
> Having a close family member with type 2 diabetes
> Having previously had gestational diabetes
> Medications:
v Statins

v" Corticosteroids
v" Thiazides (Diuretics)
v" Beta-blockers

279

Promotes
. insulin
release

Stimulates
breakdows

Glycogen Glucose of glycogen Pancreas
AN / Stimulates 3 P

formation
of glycogen g

uptake from blood

Promotes
glucagon
release

Tissue Cells
(muscle, brain, fat, etc)

280

140



4/23/2021

THE ROLES OF INSULIN AND GLUCAGON

(O) Health Kaizen - 2021

281

Hypoglycemia Pre-Disposing Factors:

> Liver/biliary dysfunction

>»Endocrine hypofunction (Adrenal, pancreas,\
pituitary and/or thyroid)

»Hypochlorhydria

»High carbohydrate diets

282
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Hypoglycemic Symptoms
"

What is HbAlc?

Hemoglobin is a protein that makes your red
blood cells red-colored.

When hemoglobin picks up glucose from your
bloodstream, the hemoglobin becomes
glycosylated.

Glycosylated hemoglobin is HbAlc. The
HbAlc test measures the percentage of HbAlc
in your blood — a number that corresponds to
HbA1c in bloodstream. your average blood glucose for the previous 3
months.

284
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| A1C and daily blood glucose go hand in hand

Average Blood Glucose (mg/dL)

205 240 275 310 345

170

135

6% 7% 8% 9% 10%  11%  12%

A1C Measurement

285

Metalalic
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1988: Syncrorne X

Reaven G. Diabetes. 1988;37:1565-1607

287

The metabolic profile in patients with skin tags.
SariR', Akman A, Alpsoy E, Balci MK.
@ Author information

Abstract

Although skin tags are associated with diabetes mellitus, insulin resistance, hypertension, obesity,
atherogenic lipid profile, no data in the literature show that the presence of skin tags is associated
with serum high-sensitive C-reactive protein, uric acid, free fatty acid and leptin level. The purpose of
this study was to evaluate the frequency of hypertension, dyslipidemia, insulin resistance and obesity
in patients with skin tags and to compare patients with skin tags and normal healthy subjects for
insulin resistance, serum lipids, insulin, glucose, leptin, high-sensitive C-reactive protein, free fatty
acid levels. We evaluated 113 patients with skin tags and 31 healthy subjects. The two groups were
compared with respect to BMI, lipid profile, blood pressure, insulin resistance, serum lipids, insulin,
glucose, leptin, high-sensitive C-reactive protein, free fatty acid and homeostatic model assessment
of insulin resistance (HOMA-IR). Total 53.9 and 33.6% of patients with skin tags were overweight
and obese, respectively. The frequency of hypertension 30.1%, dyslipidemia 59.3% and insulin
resistance 21.2% were detected. HOMA-IR (P < 0.001) and serum glucose (P < 0.001), insulin (P =
0.002), high-sensitive C-reactive protein (P = 0.001), uric acid (P = 0.001), free fatty acid (P = 0.002),
HbA1c (P < 0.001), total cholesterol (P = 0.018), LDL-cholesterol (P = 0.023), and triglyceride levels
(P = 0.001) were higher in patients with skin tags than control group. Overweight and/or obesity,
dyslipidemia, hypertension, insulin resistance and elevated high-sensitive C-reactive protein are
seen in patients with skin tags. Skin tags may be a marker of increased risk of atherosclerosis and
cardiovascular disease.

PMID: 20033751 DOI: 10.1007/510238-009-0086-5

Clin Exp Med. 2010 Sep;10(3):1937. Epub 2009 Dec 24. doi: 10.1007/s1023800900865.
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Associated with Skin Tags:

» Aging

> Human Papillomavirus Infection
> Diabetes

> Obesity

> Friction

» Pregnancy

» Hyperinsulinemia

> Sex steroid imbalance

> Polycystic Ovary Syndrome

> Birt-Hogg-Dube syndrome

v Although this condition doesn’t cause skin tags in adults, children are
particularly prone to their development in this state. The disease itself is
pretty rare, but in most of the cases where it is the cause, the parents
mistake the skin tags for child warts and don’t take the issue seriously.

v' This illness reduces the immunity of the lungs and skin, increasing the
chance of tumors and various types of cancer. A particular signature of the

disease includes the appearance of skin tags on the child’s neck, face and
upper chest

289

Facts on skin tags:

Q Skin tags are benign tumors of the skin.
O Some people are more susceptible to skin tags than others.
Q Skin tags commonly occur in creases or folds of the skin.

Q Obesity and diabetes may increase the risk of skin tags developing.

Q Skin tags are typically removed for aesthetic and cosmetic reasons.
QO Methods of skin tag removal include excision and cryotherapy. \
QO There are some over-the-counter solutions available for skin tags.

O There is no evidence to suggest that removing a skin tag causes more
to develop.
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Acanthosis Nigricans

291

Triglycerides <100 optimal
Levels greater than 60% of total cholesterol should be addressed
especially if HDL are 40 or below.

Fasting Insulin 10 IU /ml or below optimal
Over 10 TU/ml high

HBGAI1C or Glycated Hemoglobin 5.4 or less percent optimal
56-58 acceptable
59-69 high
7.0 or higher at risk of diabetic complications

Glucose 70 - 85 mg/dl optimal
85-100 mg /dl high
100 plus indicative of diabetes

Anion Gap (Sodium +Potassium) — (CO2 +Cloride) = Anion Gap; if that
number is 14 or over and the CO2 is low (under 24) consider a \
thiamine deficiency, and supplement with a phosphoralated \
form like Bio-3B-G. Low B1 is often the cause of elevated \
glucose. \\

Insulin Resistance Calculation (Fasting Insulin X Fasting Glucose) Divide that number by 405.
If that calculation is greater than 1.8 you have insulin resistance.

Leptin 4 - 6ng/dl optimal
Up to 9 ng /dl acceptable
10 plus ng/dl high

292
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Blood sugar responses to

various foods

4/23/2021

/ « Sugary facds

T Remaining blood
sugar from
previous mesl

Bload sugar response 1:

/‘___,,-a—" « Refined (white] carbs

Blood sugar response
sloody,

Blood sugar responise 2

* Muhole foods diet:

. r‘ glycemic, healthy
fats, moderate meat

and fish, fruits g
veggies

30 min=1Lhr
later

Youeata  15.30min
meal Jater

1.5-2 hours later

Time
—_—

Stress response ( [ cortisol, epinephrine)

293
Carb Consumption and Adrenal Stress
E
o o g::,g::usbg:yk: Hypothalamic suppre:
5 overreact with large Block fat breakdown
oroh S afinen Block fat oxidation
o
¥
v
a ~Sugar Crash Fatigue
(o] As a result. blood
el sugar levels dip
.E below normal Hunger
il CAS W o
@ 1
o Normal blood sugar level
Time after meal
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Blood
Sugar
Level

T Present blood
sugar level

1 =
Healthy
blood sugar
range

il (B~

Stress and Blood Sugar

Cortisol tells the liver to

€& pump stored sugarinto

blood, causing a blood Since we are not
sugar spike physically running from
danger, the pancreas

needs to do something
with this extra sugarn
Pancreas pumps insulin
into the blood inan

attempt to bring blood
sugar levels back down to
normal

Due to the extremely
high of sugar, the
pancreas overestimates
how much insulin to
pump into the blood.
The result: Too much
sugar is removed from
the bloodstream, causing
a blood sugar “crash”

Stressis
encountered

How to assess “Pre-Diabetic”’ blood
sugar dysregulation?

Obvious ways include:

» Serum Glucose (85 - 100)
» Hemoglobin A1C (<5.4)

> Insulin (<10) ??7?

» Urine strips

» Triglycerides (70 - 100)

> Physical findings:

% Body type - “Apple-shaped”

< Skin tags

% Acanthosis Nigricans

) Health Kaizen - 2021

30-60 min
later

Time
—_—>
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Acid/Alkaline Balance
Blood Sugar Regulation

Y VVYV

i et of, ol of Bormecical Scirce 2011, 147
=

RESEARCH

efficts on the early stage of D

Resveratrol retards progression of diabetic

\ and up-regulates AMPE expression and activation, which may contribute ta its beneficial

Introduction
Diabetes mellitus (M), mainly characterized by recur-
rent hyperglycemia, had become one of the chronic dis-
arders decived from insulin deficiency or resistance in
the developed countries. As the high blood glucose level
iin diabetes persisted and progressed witho apri

medical care, relative secondary disorders invalving
atheroselerosis, retinopathy, nephropathy, neuropathy,
stroke, and foot ulcer would individually develup with
an insidious onset, which coukl eventually be life-threa
tening. Diabetic nephropathy (DN), the second most

prevalent disbetes. assaciated compli
cardiovascular disorders, impaired thy
DM patients and therefore cost appreciable medical
Iaboe and resource for DN management annually. Histo-
Jogically festured by thickening of basement membrane,
expansion and nod gation of mesangial matrix
and sclerusis in glo-
meruli, DN could be multifactorial in the pathogenesis.
In these risk factors, hyperglycemia was cureently
regarded as sne of the leading causes in the progression
of DN. Accumulating evidence also suggested the devel-
opment of DN was associated with the activation of sev-
eral it I pathways, including nuclear
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Stress
Is
Stressful!

299

Stress - What is it?

Merriam-
Definition of stress Webster
» 1: constraining force or influence: such as

» a: a force exerted when one body or body part presses on, pulls on, pushes against, or
tends to compress or twist another body or body part especially : the intensity of this
mutual force commonly expressed in pounds per square inch

» b: the deformation caused in a body by such a force

» c: a physical, chemical, or emotional factor that causes bodily or mental tension and
may be a factor in disease causation

» d: a state resulting from a stress especially : one of bodily or mental tension resulting
from factors that tend to alter an existent equilibrium

» Downloaded January 12, 2021 - https://www.merriam-webster.com/dictionary/stress

Physical challenges to the integrity of an organism provoke
responses to counteract those threats. (claude ernard, 1865

300

150



4/23/2021

What is Stress?

The “stress response” is the nonspecific
response of the body to any demand put
upon it.

(Selye, The Stress of Life, 1956)

‘Stress is the cause of at least 95% of all illness and
disease. The remaining 5 percent is genetic and was
caused, you guessed it, by stress somewhere in the
ancestry of that person.”

- Bruce Lipton PhD
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2 provides a systematic review of the effects of psychological stress on mitochondrial structure and

é function

2 Methods—A systematic review of the the effects of | stress
on mitochendrial function was conducted. The review focused on experimentally controlled
studies allowing us to draw cousal inference about the effect of mduced psychological stress on
mitochondria,

Results—A total of 23 studies met the inclusion criteria. All studies unvolved male laboratory
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Y ‘mitochondrial function, particulacly within the brain, Nineteen studies showed significant adverse
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§ stress, To humais, only six studies none with designs.
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2 such as mitochondrial DNA copy anmiber.
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Perspectives

The art of medicine
The stress of life:a modern complaint?

n a series of apocalypt depression, and suiide, bu
s e v G ke (1930:2000) i of aggression and crime, the demise of sexval standurds,
the potential impact of progressively advanct and the instabilty of intemational rlations.

soceties on wu«.msmmmm Toffir' opinions gained some credsbility from scentific
new forms of work and wealth and with the exponsion of  and  clinical studies of stress. In the 13305 and 10405,
leisure, the disaffected middle-class characters that inhabit the Hungarian-bom sientist Hans Selye (1907-82) had

i per suggested that some chronic diseases wee the result of
People (2003) seck release from the stress of life by turming  faulty adsptation o stress, or what he referred to a5 the
to violence, sexual licence, and carefull cakulated forms  “general adaptation syndrome”. Shortly after Word War 2.
of madness. According to Balurds dystopian vision, the  Selye developed a more comprehensive account of human
frustration. imsecurty, and loneliness of modern ives are  pathology by inssting that failues or irregularites in the

unvest, poltcal insatasey, immoaliey, and njstice. the inabilty to cope with W:Qﬁm:z www.thelancet.com
‘ARhough imaginaive and controvesial, Balrd fictional  the biochemical mecharisms of stress resctions and hs
B e G mmm:w:m Vol 383 January 25, 2014

reported an increase in occupation stress between 1990 ya. leading eventually to the identiication of

and 1995 4 years ater, the Whitehal I stuy highiighted Wmmumhlmlmhnmlqdm

the role of stress in shaping sickness pattems among  doctors and patients to explain pattems of health and

civl servants. In 2000, the HSE estimated that in the UK linessinterms of the escalating stress of e

35 sl b e stk i s w04, - Sl ooty gl ik miroed by
papchologica studies of stres. The role of stress in shaping

ot £4 bilon. Concems about the mpact
of work-place stress have boen accentuated by daims that  Workd War 2, when Bitish, Amesican, and Canadian ar-force
incresses i hypertension, heart disesse, and

Actonding  on “ing s Inth decades s the e, rumber of
10 the American biologist Robert M Sapalsky, some chioni —researchers pursued the psychology of stress in maore detail
diseises may be explaned in tems of the neuroendocrine I his studks of appraisal and coping. for example, the

of rapid socal, cultural, and technological change Atboush that peychological stress reactions, which he regarded a5

a certain degree of stress is accepted as ecessary for
by Selye, were shaped by people’s perceptions. Around the
that unmitigated stress seems to be threatering the health  same time, two American psychiatrsts, Thomas H Holmes
and happiness of westem populations n particular (1918-88) and Richard H Rahe (b, 1936). developed the
Aithough we may Kk to beieve that we e more stressed  Social Readjustment Rating Scale, which attempted to
than our predecessors, complaints about the stress and  quantify sressfl lfe events such as bereavement, divorce.
strain of lfe have a long history. Even Ballards iiosynratic
prophecs have their precursors. In the 19703, the left-  for predicting diomase omet
wing American writer Alvin Toffle arqued that postwar  Accounts of stress developed after Word War 2 were
populations were suffering from “future shodk’, 3 state
caused by "the shatteving stress and disorientation that  on intewar studies of the way in which socopolitkal
we indhuce in individuals by subjecting them to too much  instabilty and deepening economic fecession  were
change in too short a time”. The inhabitants of modem  precpitating new forms of nerve strain and rising lovels
“theow-away socety’, he insisted, were struggling to  of skkness absence and social unvest In 1937 the Bitish
adapt o the “unwanted tempo” of lfe mandest in the  ardiologist Lord Hodﬂ (1871-1955) argued that “the
transience of people and places, the speed of technological - stress of modem ffe” was 3 peoduct of the “monotony and
innovation, and the surfeit of choice ¥ consumables,  deabess”of work,  ack of exercse and sleep, an ‘incresing

education, and the media. In the eyes of Toffker and many  serse of international insecurity’, and the “amdety

i onnected with the competition of living”. In The Lancet

pon 2 obesity, 4 years auios Regivs

o e et o Nl 3y 25, 004
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Professor of Physic at Cambridge, had already suggested
that the profiferation of functional disorders, caused by

system, could be explained in terms of a failure to adjust “to
conditions which are changing so rapidly’.

According to some interwar cinicians, prolonged stress
led not only to functional nervous diseases, but also to
organic conditions. In 1925, the Chicago psychiatrist Willam
S Sadler (1875-1969) suggested that i was the “tension

‘mortality rates from high blood pressure and diseases of the
heart and kidneys. Human beings, he argued, had not yet
adapted to the “stress of a civilization which counts on the
airplane and the wireless as commonplaces”. Of course, for
Sadder the prevalence of stress ebated conditions served to
establish America's social and superiority, an
example of hubris also captured by the tem “Amesicanits’,

which was popularsd by the Havard psychoogist Willam, - Cinicians sometimes explined the deveopment of cance,
James (184; duabetes,

James's inistence on a link between stress and of influenza, in terms of the debiltating effects of over-
psychological disturbances was in turn based on earlier work and over-worry. The emotional stresses and strains
studies of insanity and nervousness. In 1890, the English  of bereavement, domestic difficulties, financial problems,

w(m'mnsmm.m-er(msnm)w.w and the pace of e were il rgarded as plausibe trggers of www.thelancet.com

that insanity was a *function of two variables™: heredi Mhimwmdnnm’mwm

- A T o o e v e Vol 383 January 25, 2014
. insomnia,and genenated by steam and electricity, over-crowded

head injuries. Other clinicians echoed his approadh, pointing  communities, and the relentess and exhausting struggle
at i i for exstence. C belief in the capacity for stress
insanity and sodal progress. According to the American  to produce both mental and physical disease was 50 strong,
physician Willam A White (1870-1937). insanity could be  according to the prominent Cambridge physician T Clifford
initiated by the “stresses incident to active competition” in  Allbutt (1836-1925), that many people regarded the
the industrial world. 19th century a5 "a century of stress”,

Perhaps the most persistent late Victorian version of  Even a cursory historical survey suggests that it would
a connection between advanced societies and stress be presumptuous to assume that we are more stressed,
was embedded in the concept of neurasthenia, a term or indeed more preoccupied with stress, than our
populasised in the 18605 by the American neurologst  predecessors. As Selye pointed out in 1980, when we "N
George M Beard (1839-83) and widely adopted by proclaim ours as an "age of stress”, we tend 10 IGNOFE The sy the boutie with sress
European physicians and their patients. In several books traumas and dangers faced by carlier societies and the ~anide s Orord
on neurasthenia, or what he referred to as "American fact that inhabitants of those societies equally regarded ™M 20t
nervousness”, Beard explained the growing prevalence of  themselves as stressed. Indeed, past populations were no 2ol fie i
nervous fatigue in terms of the pressures of modern life.  less pidemic dis
In a passage that betrayed a multitude of anxieties ahout  and poverty than their modem counterparts are. Since at ~ Unwesiy s 013
rapid technological and cultural change, he argued that  least the mid-19th century, narratives of distress have been  igmam  Sss: te raire
nervousness could be traced to the principal features of  bound together not only by mutual understandings and 2P of engiesed gt
“modem civilization’, namely *steam-power, the periodical  shared experiences of stress, but also by the apocalyptic
press, the telegraph, the sciences, and the mental activity  fiear that stress s the inevitable result of the psychological e te accumed gt
of women”. As in many later on the industrial
consequences of faiing to adapt to accelerating social ~ and technological capitalism Ay utat e

iy e 2004
progress, stress and nervousness were thought to be more S
Nk MG ML 1956
Late 19th-century doctors and their patients also believed " Exeter EXAARLUK 1y e shok By
that stress could generate or exacerbate physical ilness. m.a jacksondexeterac vk ot Lenc, 1970
o thelscrtcoom Vol 383 wary 25,2014 01
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What is Stress? (cont.)

» “Diseases of Adaptation” (seiye, 1956)

» Consistent triad of tissue damage in
animals exposed to prolonged stress:

» Decrease in size of thymus gland and lymph nodes
» Gastric ulceration

» Enlargement and discoloration of the adrenal glands

307

Triad of stress according to Hans Seyle

1. Adrenal cortex enlargement
»  Altered cortisol levels
»  Altered DHEA levels

2. Lymphatic atrophy
»  Immune system suppression
»  Chronic illness

3. Ulcers
»  Due to decreased stomach acid
»  Due to decreased mucous neck cell secretion

Seyle referred to the condition - “Just being sick”
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“It is not stress that kills us;
it is our reaction to it.”

~ Hans Selye

309
Stage 1: Activation of HPA Release of Cortisol. Individual
Alarm system. Release of Stress response ready for
. ACTH . .
reaction fight or flight
\ 4
Alarm systems are at full Cobi .
Stage 2: capacity. Parasympathetic o;;mg'stlra:egles Fight or Flight
nervous system calls for (e-g. denial of stress) response is less
Resistance more cautious use of are used effective
resources
Physiological systems Stress-related
Stage 3: involved in alarm .Atrophy of the conditions become
Exhaustion reaction and resistance immune system more predominant
o become ineffective
310
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10 Health Problems Related to Stress That You Can Fix

vamor CHYONG Siss puls your health at sk - Maya Clinke

MAYO
CLINIC

Healthy Lifestyle

Stress management

‘Chronic stress can wreak havoc on your mind and body. Take steps to control your stress.
By Mayo Clinic Staff

“Your body is hard-wired to react to siress in ways meant to protect you against threats from
predators and other aggressors. Such threats are rare today, but that doesn't mean that life is free
of stress.

On the contrary, you undoubtedly face multiple demands each day, such as shouldering a huge
workload, making ends meet and taking care of your family. Your body treats these so-called minor
hassles as threats. As a result you may feel as if you're constantly under assault. But you can fight
bback. You don't have to let stress control your life.

‘When you encounter a perceived threat — a large dog barks at you during your moming walk, for
instance — your hypothalamus, a tiny region at the base of your brain, sets off an alarm system in
‘your body. Through a combination of nerve and hormonal signals, this system prompts your
adrenal glands, located atop your kidneys, to release a surge of hormones, including adrenaline
and cortisol.

Adrenaline increases your heart rate, elevates your blood pressure and boosts energy supplies.
Cortisol, the primary stress hormone, increases sugars (glucose) in the bloodstream, enhances.
your brain's use of glucose and increases the availability of substances that repair tissues.

Cortisol also curbs functions that would be nonessential or detrimental in a fight-or-flight situation.
It alters immune system responses and suppresses the digestive system, the reproductive system
and growth processes. This complex natural alarm system alse communicates with regions of your
brain that control mood, motivation and fear.

The body’s stress-response system is usually self-limiting. Once a perceived threat has passed,
hormone levels return to normal. As adrenaline and cortisol levels drop, your heart rate and blood
pressure retum to baseline levels, and other systems resume their regular activities.

But when stressors are always present and you constantly feel under attack, that fight-or-flight
reaction stays turned on.

Stress

By R. Morgan Griffin

WebMD Feature

Reviewed by Joseph Goldberg, MD

10 Health Problems Related to Stress

What are some of the most significant health problems related to stress?

Here's a sampling.

>
>
>
>
>
>
>
>
>

A\
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Heart disease.

Asthma.

Obesity.

Diabetes.

Headaches.

Depression and anxiety.
Gastrointestinal problems.
Alzheimer's disease..
Accelerated aging. Stress seemed to accelerate aging about 9 to 17
additional years.
Premature death. It found that caregivers had a 63% higher rate of
death than people their age who were not caregivers.

4/23/2021
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Stress

Stress negatively affects health on a number of
different levels. Our bodies react to stress by
producing certain hormones.

These hormones, in particular cortisol, have a number of ill
effects upon the body: Accelerated aging, depression,
chronic fatigue syndrome, immune system dysfunction,
sleep disorders, obesity, high blood pressure,
osteoporosis, and decreased memory.

Learning strategies to deal with the emotional, chemical
and physical effects of stress is part of a well-balanced
health care approach.

“A highly important change has occurred in
the incidence of disease in our country . . .
serious infections, formerly extensive and
disastrous, have markedly decreased or almost
disappeared, . . . meanwhile conditions
involving strain in the nervous system have
been greatly augmented”

(“The role of emotion in disease”)

Annals of Internal Medicine -
Code name - STRESS!!
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“With our present partial knowledge
of the function of the endocrine
chain of glands, it appears as
though the suprarenals were the
first to show signs of fatigue, for
the simple reason that they seem to
have most of the work to do in the
auto-protective functions.”

(McNulty, J., New York Medical Journal, 1921, XCIll, pg. 288)

315

What happens when stress to the individual is greater
than the individual’s resistance?

- Dis-ease!

Health vs. Dis-ease
R RS R

W Stress
Il Resistance

Health Neutral Dis-ease
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If | could live my life over again, | would devote
it to proving that germs seek their natural
habitat, diseased tissue - rather than being the
cause of the diseased tissue.

~ Rudolph Virchow
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Common Signs of Altered Adrenal Function

» Weakness, tiredness, and/or fatigue

> Intolerance to bright lights - absolutely needs sunglasses
> Get light-headed if stand up quickly

» Salt craving

> Weight loss/gain

» Loss of scalp hair

» Excess facial and/or body hair (females)
» Constipation

» Diarrhea

> Muscle or joint pains

» Gastrointestinal symptoms

> Altered blood pressure

» Frequent urination

318
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- Chemical stress -from environmental exposures, diets high in

- Thermal stress -over-heating or over-chilling of the body

4/23/2021

The Denial and

Cover-up

It has been my clinical experience that approximately 99% of my patients are
experiencing some form of adrenal dysfunction; either hypo or hyper
functioning.

Our patients deny they have problems as they cover them up and consider it
normal. They cover-up their dysfunction with:
» Caffeine
*Coffee
*Energy drinks
*Pop
*Tea
»Sugar-laden snacks

Stressors come in many shapes

Physical stress - such as overwork, lack of sleep, or plain old
just overdoing it.

refined carbohydrates, food allergies/sensitivities, or
imbalances caused by interactions with other endocrine glands
such as the thyroid.

Emotional and mental stress

160



Identifying Adrenal Dysfunction

+»*History
+»Symptom Survey
+»*Physical examination

s Laboratory findings
»Urine
»Saliva
»Blood chemistry findings

321

What does adrenal dysfunction look like on
a symptom survey?

Hyperadrenia

= Cannot fall asleep

~ Blood pressure increased

= Perspire easily, even with little exertion

~ Wakeup tired even with ‘normal’ sleep

- Tend to be ‘keyed’ up, trouble calming down
~ Feel ‘wired’ or jittery after drinking coffee

~ Clench or grind teeth

~ Headaches

~ Hot flashes

= Hair growth on face or body (question to females)
~ Masculine tendencies (question to females)

322
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What does adrenal dysfunction look like
on a symptom survey?

Hypoadrenia

» Cannot stay asleep
» Afternoon headache

» Dizziness when standing up quickly

» Blood pressure low

» Crave salt

» Chronic fatigue/get drowsy

» Afternoon yawning/fatigue

> Weakness/dizziness

> Weakness after colds/slow recovery

» Muscular and nervous exhaustion

> Subject to colds, asthma, bronchitis (respiratory disorders)
> Allergies and/or hives

» Difficulty maintaining manipulative correction

323
THE CORTISOL STEAL
Cholesterol
Estrogen
DHEA
\
/ Testosterone
/ Pregnenolone
Progesterone
Aldosterone \
Cortisol
324
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THE EFFECTS OF HIGH CORTISOL

INSOMNIA

TWITCHING
ON EYE LID
ATARA

CALCIUM

BONE LOS
NCREASED THINKING

ADRENAL

AND ULCERS

JLOUS
EN

KEEP AWAKE

HEAVY LEGS AFTER
NCLINE EXERCIE
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Stress - A Game of Cat and Mouse

326
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The effects of stress on vision

Stress hormones cause the pupils to
dilate - therefore bright lights bother
your eyes and you need to wear
sunglasses whenever it is bright out.

327

The effects of stress on saliva

Stress hormones therefore causes
inhibition of the salivary glands, your
mouth is always dry or you feel the
need to chew gum all of the time.

328
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The effects of stress on hearts

Stress hormones cause the elevation of
blood pressure and sclerosis (hardening)
of the coronary arteries.

329

The effects of stress on your stomach

Stress hormones cause a decrease in
the secretion of stomach acid and a
reduction in the production of mucus
protecting the stomach lining.

330

165



4/23/2021

The effect of stress on the rest of your digestive t

Stress hormones cause a decrease in
the contractions of the small intestine
and an increase in the contractions of
the large intestine

=

331

How does stress affect blood sugar?

Stress hormones cause an increase in
insulin resistance which then makes
the cells less receptive to insulin.

332
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The effects of stress on the thyroid

Stress hormones causes inhibition of
the thyroid gland. It can interfere with
the conversion of T4 to T3, mimicking
hypothyroidism.

Patient: 0 Peos2
Pituitary
TSH
l Auto Immunity
Central
Regulation Thyroid Gland Anti -TPO Antibody Titer
e B
L 07 10
‘ Anti- TG Antibody Titer
| sl wmourts o T3 &5
5 deiodinase 5 deiodinase
So dependent
Peril
egulation /
Free T3 Reverse T:
5
eiocinase 5 deiodinase
l Se dependent
ve T Inactive

* CLIA Lic. #34D0655571 - Medicare Lic. #34-8475
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Dynamic changes in DNA methylation of
stress-associated genes (OXTR, BDNF) after acute
psychosocial stress

E Untemaehrer'®, P Luers®®, J Mil’, E Dempster’, AH Meyer, S Staehli'?, R Lieb', DH Hellammer® and G Meinischmidt'®

before and after an mp{ymhlmm in two stresselated genes: oxytocin receptor (OXTR) and brain-derived
“This may enhance the understanding of how
psychosocial events alter DNA methylation and
cold provide new insights into the etiology of

mental disorders.”

Translational Psychiatry (2012) 2, e 150; 14 August 2012

(OXTR)™ and brain-derived neurotrophic factor (BONF™*—

DNA methylation is an epigenetic mechanism related to

mental and physical health and disease.'™ Aberrant DNA
mnnylaﬁm has been impiicated in the etiology of vanous

ental isorders including, depression,”* psychotio
devs 1015 post-traumatic stress. dismoev 1617 gutism, " i
-alg disorders®®?' and substance dependence (for review
see™), b\laboh!slnﬂboﬂlﬂlol.hmplﬂdogyni
physical ilnesses, such as cancer.>® Thereby DNA methyla-

before and after an acute psychosocial stressor.

We included the OXTR because the oxytocin system
interacts with the hypothalamic-pituitary-adrenal axis®>*"~%
and cardiovascular stress reactivity.*'*% To the best of our
knowledge, there have been no studies investigating methyl-
ation of OXTR with reference to stress in humans or animals.
A study on patients suffering from autism spectrum disorder
revealed aberrant DNA methylation in an OXTR region in

ipheral similar

tion provides a biological basis for ge
interactions relevant to mental health™: animal and human
lies have foul ‘expenences can aler
methylation and affect gene expression and behavior.2* %
s-ni«ny experiences later in Iife can modify the epigen-
334 However, changes in DNA methylation immediately
aﬁnr adverse experiences, such as acute ps)
stress, have not yet been investigated. Insight into how acute
psychosocial stress affects DNA methylation may further
elucidate our of et in
mental health. Therefore, we investigated DNA methylation
of two stress-related candidate genes—oxytocin receptor

for brain tissue.**

BDNF, the second candidate gene, encodes a neuronal
growth factor involved in neuronal development, cell differ-
entiation and synaptic plasticity.**“® In addition to its pivotal
role in the central nervous system, BONF is also expressed
in the periphery where it shows neuro-protective action.*
Peripheral BONF concentration is decreased in various
stress-related mental disorders*” including depression™ and
post-traumatic stress disorder.*® Previous work has also
shown that early life- and chronic stress resuted in a higher
methylation status of Bdnf,** and a decrease in Bdnf mRNA
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ORIGINAL ARTICLE
Epigenomic profiling of men exposed to early-life stress reveals
DNA methylation differences in association with current

PR | e

“Our results support the concept that DNA
methylation differences may be important in
the pathogenesis of psychiatric disease.”

Transl Psychiatry (2014) 4, e448 September 2014

enrichment of DNA methylation changes in pathways associated with development and morphogenesis, DNA and transcription
factor binding and programmed cell death. Our results support the concept that DNA methylation differences may be important in
the pathogenesis of psychiatric disease.

Translational Psychiatry (2014) 4, e448; doi:10.1038/tp.2014.94; published online 23 September 2014
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BRIEF REPORT

Methylation changes at NR3CT in newborns
associate with maternal prenatal stress exposure
and newborn birth weight
..Increased methylation may constrain plasticity in
subsequent gene expression and restrict the range of stress
adaptation responses possible in affected individuals, thus
increasing their risk for adult-onset diseases.”

Epigenetics 7:8, 853-857, August 2012

ok s g aps T s

According o the developmental origins of health and discase
{DOHaD) hypothesis, cvents in carly development are dircctly
related to disease risk in kater life.”” The rationale s that fetal

bl e B Sk iR wrlghl and investigate if any
observed correlation is associated with cpigenctic modifications
at the newborn NR3CIL Specifically we assay methylation status

a1 39 CpG sies in the upsteam promores of NRICH. the same
region that has b d with changes in ion and/
or gene cxpression correlated with childbood abuse-related sui-

cide, " prenatal exposure to intimate partner violence™ and post-
R il i

tissucs are especially sensitive to the incrauterine cnvironment.
which results in sclection of an optimal fetal phenotype. If the
intrauterine environment is unusually limiting or unrepresen-
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Y20 et al. BMC Medicine 2014, 12:121
httpu//wwiw.biomedcentral.com/1741-7015/12/121

QA\C Medicine

Open Access

RESEARCH ARTICLE

Ancestral exposure to stress epigenetically
Results: “Progressively up to the F2 generation

stress gradually reduced gestational length......”

Yao et. All. BMC Medicine 2014, 12:121

€NQUCTNg, METaDOIC ana DENAVIoUTal MAnifesiaions Of 10 POSSIDIY via MICOKNA (MIKNA) reguiatiorn.
Methods: Pregnant dams of the parental generation were exposed to stress from gestational days 12 to 18. Their
pregnant daughters (F1) and grand-daughters (F2) either were stressed or remained as non-stressed controls.
Gestational length, maternal gestational weight gain, blood glucose and plasma corticosterone levels, litter size
and offspring weight gain from postnatal days 1 to 30 were recorded in each generation, induding F3. Maternal
behaviours were analysed for the first hour after completed . and offspring
was recorded on postnatal day (P) 7. FO through F2 maternal brain frontal cortex, uterus and placenta mlRNA
and gene expression patterns were used to identify stress-induced epigenetic regulatory pathways of maternal
behaviour and pregnancy maintenance.
Results: Progressively up to the F2 generation, stress gradually reduced gestational length, maternal weight gain
and behavioural activity, and increased blood glucose levels. Reduced offspring growth and delayed behavioural
development in the stress cohort was recognizable as early as P7, with the greatest effect in the F3 offspring of
stressed mothers. F stress altered mIRNA expression patterns in the brain and uterus
of F2 mothers, including the miR-200 family, which regulates pathways related to brain plasticity and parturition,
respectively. Main miR-200 family target genes in the uterus, Stat5b, Zeb] and Zeb2, were downregulated by
multigenerational stress in the F1 generation. Zeb2 was also reduced in the stressed F2 generation, suggesting a
causal mechanism for disturbed pregnancy maintenance. Additionally, stress increased placental miR-181a, a marker
of human PTB.
Conclusions: The findings indicate that a family history of stress may program central and peripheral pathways
regulating gestational length and maternal and newborm health outcomes in the maternal lineage. This new
paradigm may model the origin of many human PTB causes.

Keywords: Preterm birth, maternal stress, prenau stress, transgenerational inheritance, microRNA, epigenetic
regulation, gestation, maternal health, i , perinatal pregnancy
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Neurachemistry JNEA

® Joun

REVIEW Stress and GABA, receptors

ISchiaphrenia Research

“... Interestingly, some studies have also provided
evidence for long-lasting changes in GABA receptors
as a result of exposure to stressors in early-life.”

Journal of Neurology, 2010; 112: 1115 - 1130

roceptor pentamens may be asemblad. These subunies ane

A Journal of Psychiatric Neuroscience and Therapeutics

Stress activation of glutamate neurotransmission in the prefrontal
cortex: implications for dopamine-associated psychiatric disorders

...”central aspects of stress response, including
activation of the hypothalamic-pituitary-
adrenal (HPA) axis and dopamine
nheurotransmission, are modulated, and in
some cases mediated, by glutamate
neurotransmission...

Biol Psychiatry. 2002 May 15;51(10):775-87

cortical glutamate neurotransmission. Thus, understanding the contribution of glutamate-

mediated processes to stress response through the use of experimental models that involve
disrupted PFC function can provide insights to the fundamental pathophysiology of stress-

sensitive psychiatric disorders and lead to novel strategies for treatment and prevention.
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Identifying Adrenal Dysfunction

With Urinary Laboratory Findings
Koenisburg’s Test

Discussion:

This is a simple, yet highly accurate test at demonstrating adrenal
function. The test demonstrates the effects of stress as well other
factors associated with the stresses of daily living. Adrenal health is the |
cause of a number of health problems in America today. \

The Koenisburg’s test is actually measuring the amount of chloride being |
spilled into the urine. Whether the levels are elevated or decreased it
provides a useful measure of adrenal stress. Adrenal stress is a major
cause of illness in this country. As the body’s level of aldosterone and
cortisol change we can measure this by méasuring chloride in the urine.

(C) Health Kaizen - 2021
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Results

1 to 6 of silver nitrate needed
Low urinary chloride \
Adrenal hyperfunctioning causing an increase in aldosterone secretion from the cortex 0
the adrenal which leads to an increase in renal resorption of sodium and chloride ions
which leads to a decrease in urine chloride ions.

7 to 8 drops of silver nitrate needed
Normal urinary chloride

9 or greater of silver nitrate needed
High urinary chloride

Adrenal hypofuctioning causing a decrease in aldosterone secretion from the cortex of the
adrenal which leads to a decrease in renal resorption of sodium and chloride ion which
leads to an increase in urine chloride ions

) Health Kaizen - 2021
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Koenisburg’s Test

Summary of results:

4/23/2021

| Koenisburg’s(1-6) |t Compensation | chloride 1 aldosterone
(Hyperadrenia) | stage

Normal

Koenisburg’s (7)

1 Koenisburg's (>8) | | Exhaustion stage | { chloride | aldosterone
(Hypoadrenia)

343
Identifying Adrenal Dysfunction
With Blood Chemistry Laboratory Findings
Hypoadrenia Hyperadren.ia
v 1 potassium (K) : * PO(';?SS‘U(T:\] ()K)
B dium (N sodium (Na
bso 1-um (R2) v 1 fasting glucose >100
v | fasting glucose <80 / 1 triglycerides
7 | Aldosterone v 1 Aldosterone
7 L or N chloride (Cl) v 1 or N chloride (Cl)
7 | DHEA (generally) /1 DHEA (generally)
v | cortisol (salivary, serum) v 1 cortisol (salivary, serum)
344
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Physiological Change

Higher BP, HR, and
respiration rate

Peripheral blood vessels
constrict

Pupils dilate

Blood supply to digestive
system & other organs
reduced

Kidney function reduced

Endorphins produced in
brain

Immune response
suppressed

Hans Selye’s General
Adaptation Syndrome

T

Changes, Purposes, and Long-term Consequences of During Stress

Purpose

Provide more oxygenated
blood to muscles

Prevent bleeding if injured
See better in dark

Conserve blood for use
elsewhere

Conserve fluid to maintain
blood volume if injured

Block pain if injured

Immune response after an
injury interferes with
ability to continue to resist

4/23/2021

Consequence

Hypertension, heart
disease, stroke, kidney
disease

Cold, clammy feeling,
possible skin problems
?

Digestive upset, Diarrhea,
constipation

Kidney damage,
hypertension

High risk behaviors may
be addictive in some
people

Lowered resistance to
colds, cancer.

NORMAL RESISTAMCE LEVEL

345
The Alarm
Reaction

346

The Stage of Resistance or

Compensation Stage

The Stage of
Exhaustion
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ADRENAL PROTOCOLS HYPERFUNCTION

v'Celtic Sea Salt in a glass of tepid water
v’ ADHS™

v'Bio-Ashwagandha™

vBio-GGG-B ™

vDe-Stress ™

v'Phophatidylserine ™

347

ADRENAL PROTOCOLS HYPOFUNCTION

v'Celtic Sea Salt in a glass of tepid water
v’ ADB5-Plus ™

v Bio-Ashwagandha™

v'Cytozyme-AD ™

v'Bio-Glycozyme Forte ™

v'Bio-3B-G ™

vDHEA ™
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Relationship Between Serum Sodium Levels

and In-Hospital Mortality
(OPTIMIZE-HF Registry)

0.08 -
8 007
<

0.06
® 0.05
-
S
b 0.04
£ 0.03
o
S 0.02
T
£ 001
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125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147
n=227 254 349 451 547 752 949 1263161322. 23151500 929 471 260

Admission Serum Sodium Concentration, mEq/L

From Gheorghiade M, et al. Relationship between admission serum sodium concentration and clinical
in patients hospitalized for heart failure: an analysis from the OPTIMIZE-HF registry. Eur

1 Heart J. 2007;28:980-988. Republished with permission.
%’? Heart failure hZart., Medscape

Trom WA
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JAMA Internal Medicine | Review
Reduced Salt Intake for Heart Failure
A Systematic Review

Kamal 8. Mabar, PRO: Car Heneghan, DP: Igho Onskpoya, DPhi: Stepharse Tierney, MA, RO
Jefiey K. Arcoson, DRl hoaRoberts, MSc . . Richard Hobbs, PMects; David Nunan, MSc. PRD
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‘S Restrctionin Heart Fakre: Too Much Uncertanty

Invited Commentary

Sodium Restriction in Heart Failure:
Too Much Uncertainty—Do the Trials

Oyde . Varcy MD, W

We have long treated the dictum to restrict sodium Intake in
h

oaly

eart
that populates the core database for all physicians treating
cardiovascular disease

03%. ost

a systematic review, and none were found to be of high qual

Guidelines have mandated ity or free of bias. Numbers have been consistently small
Reated ricke hod. et guldelines, unti ecentl
d consen-

sus [ make the y )

portant found among patients with bos-
cular care.! However, o
that were fully is estriction. That s For chronic ambulatory
x heartfil

tion in heart failure to be critically evaluated. There is

that was modest and not consistent. Prior concerns of harm
have been nullfied because those data required retraction;
novertheless, even in the absence of overt harm, s it appro:
priate 1o porsist with such stridont advocacy at considerablo
cost to patients without more evidence of a demonstrable
benefie? It is Incredulous that in our era, we

Ata minimue, rigorous testing in
ized clinical trials is needed. There should be oaly 1 goal: valid

have accepted such a low bar for this particular bedrock

At the outset, there is sodium intake is

iple p are at play, but the greatest challenges

Cestainl

hypertension (sodium intake) or as a

“Trials in nutsi-

lifestyle interventions, the debates are less intense. The
Pe il :

recent PURE. ura
argue that in those communities with high basal sodium

dietary adherence, accurate diet recalisandior diaries, and fairly

intake, further inc
demonstrable increases In cardiovascular morbidity and
talits i

“dose” of sodium and controlling dietary foodstuffs are nearty

risk of greater sodium intake was not evident.* Thus, not all
patients respand similarty to sodium ingestion and by infer

ence,
lected populat

ns without cular disease,  sodium Intake, Furthe
How these concepts affect heart failure is a uniquely diffes-
ent question, for which meager evidence and empirical
ey i Idostorane, vasopressin,
vations that assoc heart failure with
Theevidence, Z
Ing, would appear ntake of
sodium leads to exacerbations of heart failure. Such deeply B
held beliefs aro hard to change. bo the key question: i sodium really the villain of s it a surro-
In this issue of JAMA Internal Medicine, Mabtani ot al* gate for a more significant nutritional concern? Sodium plays
" I hrane
systematic review of more than 2500 studies the
ly9were P
8 ; allof

[Ea————

IAMAInternal Medicin Pt cobns Novere 5, 2018
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