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Regulatory Statement

Limitations

Please note the information provided by Vibrant Wellness is intended solely for research and
informational purposes to help inform lifestyle choices aimed at potential risk mitigation. The
iInformation is not intended to be used by the patient for any diagnostic purpose and is not a
substitute for medical advice by a healthcare practitioner. Please consult a licensed healthcare
practitioner for any questions regarding diagnosis, prevention, or treatment of any disease or
health assessment.

Regulatory Disclaimer

Please note the information provided by Vibrant Wellness is intended solely for research and
informational purposes to help inform lifestyle choices aimed at potential risk mitigation. The
tests were developed, and their performmance characteristics were determined by Vibrant
America and Vibrant Genomics. They have not been cleared or approved by US Food and Drug
Administration. The laboratory is certified under the Clinical Laboratory Improvements
Amendments (CLIA) as qualified to perform high complexity testing. The laboratory is also in
compliance with College of American Pathologists (CAP) regulations and New York State
Department of Health (NYSDOH) regulations.
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The 10 Leading Causes of Death in 2023 were:

1. Diseases of Heart
2. Malignant Neoplasms (Cancer)

> 3. Accidents (unintentional injuries)
4. Cerebrovascular diseases (strokes)
S. Chronic lower respiratory diseases
6. Alzheimer’s disease
7. Diabetes mellitus
8. Kidney disease
9. Chronic liver disease and cirrhosis
10. Covid-19

https.//www.cdc.gov/nchs/data/databriefs/db521.pdf

21.4%
18.5%
6.9%
5.0%
4.5%
3.7%
3.1%
1.8%
1.7%

5.7%

NCHS Data Brief ® No. 5241 ® December 2024

Mortality in the United States, 2023
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Chronic inflammation in the eticlogy of disease across the life
span

Bweid Fuman 22447 Judish Campiei', Eric Vendin! Pedm Carmrs-Bastor® . Saehe Tang® ",
Claudio Framoeschi®, Luigi Ferrucci'®, Derel W, Gilroy!!, Alessio Fasana'® Gary W.
Millar'?, Amdrew W Miller'?, Albario Mervioveni' 57617 Somelin M. Weyand ', Nir Barzilai'®,
darg J, Goronzy”, Thomae A Aande™ 5121 mas B Effroe™, Asjandrn Lscin®™ = Nicols
Klsinsbrauar™ 57, Gaoege M. Slavich ™

'Buck Instiiute for Resaaoh on Aging, Mowate, CA, UBA

Hiaeford 1000 Imeunomes Projec, Irsblule for immunity, Tranesplantation and infeclion, Stanked
Univaraiy Schaol ol Medicinr, Stanioed, CA, USA.

Unsdivte for Resaarch in Toaralabional Madicing, Univarsdad Aosiral COMNCET, Filar, Butnos
Aimme, Asgerline,

S Inc., Ban Mabaa, Th, UES.

Lawmnce Berkplay National Laborsfory Beckeley, GA, LIS,

SCanter ber Primary Heakh Care Besesrch, Lund UnversiyBegion Skane. Skdne Univemsty
Hosapbal, Malmid, Swaden.

Medcal Scientsl Traning Progam. Unkeeesity of Calfomis, Sen Franceco, San Francisco, CA
LIS&,

BACCS instiule of Newsogics Sciences of Bologra. Bologra, |1aly,
"Department of Appbed atheratics and Laboralory of Syeteme Bolgy of Aging. Lobacheesky
Urivarsly, Mizhny Movgorod, Russia.

""Translaticnal Gesrontolegy Branch, Natonsl institule on &ging. Nalioral irsthules of Heakh,
Balimiorn, MO, LUSA

""Canra for Clinical Pranmacology and Tharapedatios, Division of Medizine, Universiy Collaga
Lordon, London, UK

"I s S oreral Hospilal For Chikdron, Harsard Modical Echool, Bostan, M, LISA,

*{1apariment ol Environmenial Heslth Soencee. School ol Public Heslth, Columbis Unhemesty
Weadical Caner, Mo Yok, WY, USA.

Rt prinls al e ronbiaicns bl smaathan = sl o 5o s Bl oot RpTEN
.L'H'I'!'I-H-l-l-l'—.'r 1ok B pddrmeed i O P Ferrmechisiand ped ode

Frer ervirs imilorwms lios, Hesrm® 5 fosor was L prepary eobior on s esscke asd maraped iy obionis peooos el pror mere n
el ahuenion wih e rt of Se ediecrial wars

Feblisher' s pode Spmeper Neew ropem poniral wvih = pand 0 mreicieml ders me peblnbed maps sed red 8 woral sl b siee

© www.theDr.com

Nat Med. 2019 December ; 25(12): 1822-1832

Indeed, chronic
inflammatory diseases
have been recognized
as the most significant
cause of death in the
world today,
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The overexpression of inflammation’
and immune-response genes
J Clin Immunol 29:397405, 200
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Inflammaging describes the
low-grade, chronic, systemic
inflammation in aging, in the
absence of overt infection

(“sterile” inflammation).

J Alzheimers Dis. 2020;78(2):683-697
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“Everything should be made as simple as
possible, but nhot simpler”

-

First and Primary, is an Understanding that Reducing
Inflammation is the Target to Address

Longevity
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Undigested Food and Gut Microbiota May Cooperate
in the Pathogenesis of Neurcinflammatory Diseases:
A Matter of Barriers and a Proposal on the Origin of
Organ Specificity
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Organ Specificity
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Undigested Food and Gut Microbiota May Cooperate
in the Pathogenesis of Neuroinflammatory Diseases:
A Matter of Barriers and a Proposal on the Origin of

Organ Specificity
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The role of the gut microbiome and its
metabolites in metabolic diseases
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It is well known that the gut
microbiome and its metabolites
play a crucial role in the onset and

development of many metabolic

diseases, including obesity, type 2
diabetes, nonalcoholic fatty liver
disease, cardiovascular disease
and so on.
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Broadly speaking, the adult gut
microbiome (defined as after weaning
helps regulate the immune system
through metabolites such as short-
chain fatty acids (SCFAs), reduces
infectious disedse burden through bile
acid metabolism and ecological
competition, aids digestion by
fermenting fibers and other nutrients
and produces a cornucopiad of
metabolites that shape myriad
functions throughout the body
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Gut microbes and food reward:
From the gut to the brain
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Thirty hormones have been
identified in the Gl tract and
therefore the intestine represents
an incredible reservoir of
peptides acting at distance from
the gut and on different organs.
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The specific biochemical
and physical interactions
through which the
microbiome produces its
effects on the host act
primarily through the
iImmune, neural and
endocrine systems as
well as metabolic
cooperdation and
antagonism.
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The most well-studied
ways to modify the
microbiome include
microbiome transplants
(vaginal, oral, gut and so
on), dietary changes and
the use of prebiotics,
probiotics and synbiotics.
Imprecise strategies such
as antibiotic therapy are
now being augmented or
replaced with more
specific interventions
such as phage therapy.
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Clinical translation of microbiome research
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Once we understand
that the microbiome is
exhibiting features that
are associated with
detrimental outcomes,
such as disease or
nonresponse to
treatment, it becomes
imperative to identify
how to remove, reverse
or alter these features
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Spearheaded by Food and Drug Administration (FDA)-
approved microbiome therapies for recurrent Clostridioides
difficile infections and the emerging fields of microbiome-
based diagnostics and therapeutics
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Is the Gut Zoomer Comprehensive?

This test reveals:
e the diversity and keystone health of your microbiome
e highlights levels associated with conditions such as
metabolic dysfunction, intestinal permeability,
digestive health challenges
e detects biomarkers associated with
infections, inflammation, autoimmunity,
Immune health status, factors impacting
estrogen metabolism, and gut-brain
axis activity.




Is the Gut Zoomer Comprehensive?

It is so comprehensive, it would be very easy to
overwhelm the patient and lose their connection
with you (while they continue to smile and “uh huh”
you every once in awhile).



Is the Gut Zoomer Comprehensive?

Pick what you think is most important, and let them know:
“we’re going to talk about the most relevant aspects of

this test today. But this test is so comprehensive, we
could spend 2+ hours reviewing all of these markers.

Today our focus is on the most important
features to move your body towards a higher
functioning, balanced gut. But anytime you
have questions, we can review

in the future”




Gut Commensals

» Akkermansia muciniphila
» Enterobacteriaceae

+ Butyrivibrio

» Alloprevotella

« Faecalibacterium prausnitzii
» Roseburia intestinalis

* Eubacterium rectale

= Bacteroides vulgatus

+ Coprococcus

» Prevotella

» Lachnospiraceae

s Lactobacillus

+ Roseburia

» Clostridium

» Faecalibacterium

= Ruminococcaceae

» Bacteroidetes

+ Ruminococcus spp

+ Enterobacteriaceae

» Escherichia coli

» Bifidobacterium adolescentis
+ Bacteroides

¢ Dialister invisus

» Enterococcus

+ Ruminococcus gnavus

+ Veillonella

* Ruminococcus

+ Haemophilus

+ Bacteroidales

+ Bacteroides caccae

« Bifidobacterium animalis
= Blautia hydrogenotrophica
e Christensenella minuta

e Clostridium hathewayi

= Clostridium ramosum

s Clostridium symbiosum
« Eggerthella lenta

« QOscillospira

+ Blautia obeum

« Collinsella

* Phascolarctobacterium
s Hafnia

+ Parabacteroides

* Ruminococcus bromii

+ Bacteroides

+ Eubacterium

¢ Ruminococcus gnavus

s Marvinbryantia

» Bifidobacterium catenulatum

+ Dorea

» Enterobacteriaceae

« Methanobrevibacter smithii
+ Ruminococcus

+ Bifidobacterium adolescentis
+ Enterococcus

+ Desulfovibrio piger

» Streptococcus

+ Eubacterium rectale

« Atopobium parvulum

+ Catenibacterium

» Klebsiella aerogenes

s Escherichia coli

« Prevotella copri

+ Solobacterium moorei
« Streptococcus species
* Tyzzerella

* Tyzzerella 4

+ Atopobium

+ Lactobacillus ruminis

« Lactobacillus sakei

+ Bradyrhizobiaceae

+ Clostridiales incertae sedis iv

» Lactobacillaceae
« Blautia

+ Butyricimonas

+ Coprococcus

» Desulfovibrio

+ Veillonellaceae

+ Lachnospiraceae
« Alistipes

+ Holdemania

« Bacillus subtilis

« B-galactosidase producing bacteria
+ B-glucuronidase producing bacteria

« Acinetobacter

= Enterococcus species

+ Methanobrevibacter smithii
= Staphylococcus species

» Fusobacterium

+ Methanobrevibacter smithii
s Streptococcus thermophilus
+ Clostridium

« Porphyromonas gingivalis
+ Proteus mirabilis

+ Pseudobutyrivibrio

« Bifidobacterium

+ Lactobacillus

+ Staphylococcaceae

» Clostridiales incertae sedis iv
« Staphylococcus epidermidis
« Staphylococcus pasteuri

« Clostridia clusters |V

¢ Clostridia clusters XIVa

+ Clostridia clusters xviii

« Enterococcus gallinarum

« Propionibacterium freudenreichi
» Bifidobacterium animalis subspecies lactis

« Lactobacillus animalis
« Streptococcus spp.

« Lactobacillus spp.

+ Clostridium species

« Peptostreptococcus species

= Enterococcus spp.

» Staphylococcus

» Lactobacillus bulgaricus
« Lactobacillus plantarum
s Clostridium spp

= Eubacterium spp

« Clostridiales Family XIV Incertae Sedis

= Enterobacteria

« Faecalibacterium prausnitzii
» Streptococci

# Lactobacillus

» Lactococcus

« Leuconostoc

» Pediococcus

 Bacillus coagulans

» Bifidobacterium bifidum
» Bifidobacterium breve

» Bifidobacterium infantis
» Bifidobacterium lactis

+ Bifidobacterium longum
= Escherichia coli nissle

+ Lactobacillus acidophilus
» Lactobacillus brevis
 Lactobacillus casei

» Lactobacillus fermentum
 Lactobacillus paracasei
= Lactobacillus reuteri

« Lactobacillus rhamnosus

» Lactobacillus rhamnosus GG

» Lactobacillus salivarius

« Saccharomyces boulardii

» Streptococcus thermophilus
« Bifidobacterium dentium

* Mycoplana

» Pseudomonas
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Gut Diversity Indices Gut Phyla Antibiotic Resistance Genes

« Shannon's Diversity Index « Intestinal permeability ¢ Helicobacter - Clarithromycin
» Simpson's Diversity Index + |ntestinal Gas + Helicobacter - Fluoroquinoclones
« Firmicutes/Bacteroidetes +« SIBO « Fluoroguinolones
» Prevotella/Bacteroidetes (P/B) « Irritable Bowel Syndrome « Vancomycin

 Inflammatory bowel disease + b-lactamase

+ Autoimmune Health +« Macrolides

+ Metabolic Health « Tetracycline

+ Liver Health +« Aminoglycoside

+« Hormones « Bactrim

« Nutrition « Carbapenem

+ Cardiovascular Health » Rifampin

+ Neurological Health + Polymyxins

+ Probiotic Health

+ Keystone Health
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Gut Pathogens

e Clostridium difficile
» Adenovirus F40/41
+ Aeromonas spp.

« Ancylostoma duodenale

« Ascaris lumbricoides

« Astrovirus

« Bacillus cereus

» Balantidium coli

+ Blastocystis hominis

« Campylobacter coli

« Campylobacter jejuni

+« Campylobacter spp.

« Campylobacter upsaliensis

» Candida albicans

» Candida glabrata

« Candida spp.

« Chilomastix mesnili

+ Clostridium difficile

¢ Clostridium difficile Toxin A Gene
o Clostridium difficile Toxin B Gene
» Clostridium perfringens

= Cryptosporidium

« Cyclospora cayetanensis

« Cyclospora spp.

« Cytomegalovirus

» Dientamoeba fragilis

Diphyllobothrium latum
Dipylidium caninum

E.coli 0157

Edwardsiella tarda

Endolimax nana

Entamoeba coli

Entamoeba histolytica
Enteroaggregative E.coli (EAEC)
Enterobius vermicularis
Enteropathogenic E.coli (EPEC)
Enterotoxigenic E.coli (Etec) Lt/St
Enterovirus

Epstein-Barr virus
Fasciola/Fasciolopsis
Geotrichum spp.

Giardia lamblia

Helicobacter pylori

Human bocavirus
Hymenolepis

Isospora belli

Klebsiella pneumoniae

Larval nematode

Listeria spp.

Mansonella

Microsporidia spp.

Necator americanus

Non-pylori Helicobacter spp.
Norovirus Gl

MNorovirus Gli
Pentatrichomonas hominis
Plesiomonas shigelloides
Rhodotorula spp.
Rotavirus A

Salmonella spp.

Sapovirus |

Sapovirus Il

Sapovirus |V

Sapovirus V

Schistosoma

Shiga-Like Toxin Producing E.coli (STEC)
Stx1/Stx2

Shigella/EIEC
Staphylococcus aureus

« Strongyloides stercoralis
« Taenia solium

+ Taenia spp.

+ Trichomonas hominis

« Trichuris trichiura

« Vibrio cholerae

« Vibrio parahaemolyticus

« Vibrio vulnificus

+ Yersinia enterocolitica
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| Reload this page |

Gut Commensals - Risk Category

Gut Antibodies

« Anti-Saccharomyces cerevisiae antibody

Cardiovascular Health
Neurological Health
Probiotic Health
Keystone Health

Gut Inflammatory Markers

Lipopolysaccharide antibody

Tissue transglutaminase
Deamidated gliadin peptide
Fecal Anti Gliadin (U/L)
Actin antibody

Malabsorption

« Meat fiber

« Vegetable fiber

» Total Fecal Fat (mg/g)

» Total Fecal Triglycerides (mg/g)
» Long chain fatty acids (mg/g)

» Total Cholesterol (mg/g)

« Total Phospholipids (mg/g)

Digestion and Immune Balance

Gut Metabolites

« Intestinal permeability » Beta defensin 2 (ng/mL) » Pancreatic elastase 1 (mcg/g)

« Intestinal Gas e Lysozyme (ng/mL) » Fecal Immunochemical Test (FIT)
+ SIBO « MMP 9 (ng/mL) « Fecal Zonulin (ng/mL)

« |rritable Bowel Syndrome « ST00A12 (mcg/ml) » pHslgA (mcg/g)

¢ Inflammatory bowel disease ¢ Calprotectin (mcg/g)

« Autoimmune Health » Fecal lactoferrin (mcg/ml)

» Metabolic Health » Fecal Eosinophil Protein X (mcg/qg)

¢ Liver Health

¢ Hormones

« Nutrition

Acetate (%)

Butyrate (%)

Chenodeoxycholic acid (CDCA) (%)
Cholic acid (CA) (%)

Deoxycholic acid (DCA) (%)
LCA/DCA ratio

Lithocholic acid (LCA) (%)
Propionate (%)

R-glucuronidase (U/mL)

Total Short chain fatty acids (micromol/g)
Valerate (%)
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Health-related quality of life is linked to the
gut microbiome in kidney transplant
recipients
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By tramrpdant recipiends {KTE] have srgained heathrebated qualiy of life
{HRQoL) and suffer from incescinal dyshiosk. Increasing evidence shows dhat
gut haalth aned HRGoL are tightly related = the geseral populaton, Here, we
Investgace the association berween the gue mikcrobdoms: and HRAQoL in KTR,
using metagenomic sequendng data from fecal sserples collected from 507
ETR, 8hultiple bactenal species ane assocsded with lower BB Ol may of
which haree previously been assockned with adverse heahth comdiciors. Gut
micEahiome distange to the general pogealalion = highest o KTE with i
impaired phrsical HRGoL (8 = —0.30, P= 23« M) and meernal HRDoL

G = = B P= LE = BT, Physical amd ental HEGoL explain 2 sigrificant part
of varkance n the gut mikcrobdoens: (8 = 058 FOR = 543 = 10" and &7 = 037X,
FOR = L3 = 1077, respecteeelyl, Sdhditionally, muliiple metaboke and new
ro@ctive panhways [guebrain modules) are assocaced with |meer HRQoL. 'While
the obss reatioma | dessgn of our study doismot allow us e analyee capaliny, we
provide a coergrehensive overdew of the asocladons beneessn the gue
microblome and HRGoL while comralling for confounders.

EHirey irampd srieion o the prafored ireaireend of Fatients vt end
Hage kirey diene arad mpioaes airdual ater paspbnaaniee
arpared wid palkmna who se iraied with dSiawib- | Flowess.
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The gut and the
central nervous
system are known to
communicate via
neural,
Immunological and
chemical pathways.
Therefore, it is not
surprising that gut
health and HRQol are
tightly connected
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The premise of “one gene,
one protein, one disease”
can not explain the
complexity of the balance
between health and
disease and, most
definitively, the CIDs
epidemics.

F100 Research 2020, 9(F100 Faculty Rev):69 (https://doi.org/10.12688/f1000 Faculty Rev).69
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Twenty-three thousand
genes are insufficient to
explain all the
permutations of human
pathophysiology, including
If, and when, and why we
develop diseases.

F100 Research 2020, 9(F100 Faculty Rev):69 (https://doi.org/10.12688/f1000 Faculty Rev).69
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Rather, it is the interplay
between us as individuals
and the environment in
which we live that dictates
our clinical destiny.

F100 Research 2020, 9(F100 Faculty Rev):69 (https://doi.org/10.12688/f1000 Faculty Rev).69
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This interplay is physically
and mechanistically
regulated by biological
interfaces that divide our
body from the surrounding
environment.

(thus the study of mucosal
immunology)

F100 Research 2020, 9(F100 Faculty Rev):69 (https://doi.org/10.12688/f1000 Faculty Rev).69
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There is growing evidence
that the elements of gut
permeability, immune
system response, and gut
microbiome—together with
genetic predisposition and
exposure to environmental
triggers— make the “perfect
storm” for Chronic
Inflammatory Disedse
development.

https://f1000research.com/articles/9-69/v1

All disease begins In the (leaky) gul: role of zonulin-medlated
gut permeability in the pathogenesis of some chronlc
inflammatory diseases [verslon 1; peer review: 3 approved)
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What System of the

Body Specifically

Screens and Responds . i
to ‘the environmentin W &
which we live’ ? ' .
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Gut Zoomer Markers List

2 Protozoans, cont.
Resistance Genes o leastiin bl Gut Inflammatory Markers
»  Pentotrichamonas haminis

. HelicahacLer - Clarithromycin « Trichomonas hominie « Beta defensin 2 fng/mL)
+ Helicobacter - Fluoroquinolones 15 Helminths « Calproteetin{meg/g)
« Fluoroquinalones  Vancomycin i .
+ Ancplostema duadenale « Fecal Eosinophil Protein ¥ (me
» b-lactamase Macrolides A P it

» Ascoris lumbricoides
+ Tetracycling Aminoglycoside o Diphyllabothrium latum Lysozyme (ng/mL)
3 Batlrim.carbapenem Rifampin . Dipylidium caninum MMP 9 (ng/mL)

+ Polymyxins & Enterohius vermiculor’s 5100412 (mcgfml)

Fecal lactaferrin (megfmil)

* « FasciolasFasciolopsis
iz : f:zzr::ﬁmde Gut Antibodies
* « Mansonslia
- » MNecator americanus Tissue transglutaminase (1Tg)
» Sthistasoma Deamidated gliadin peptide (DGP)
. Strongyloides stercoralis Fecal Anti Gliadin (/L)
e R =k
. Joeniaspp. Lipopalysaccharide (LPS) antibody
28 Bacteria . Trichuris trichiure Anti-Saccharomyces cerevisiae
« Aeromonos  spp.  Bocillus  cersus & Fungi antibody (ASCA)
« Campyobocter cali Campylobacter jejuni « Condida albicans
« Compyobocter  spp.  Campwlobacter « Condide glabrata
¢ Upsaliensis Clostridium difficile . Condids spp. Malabsorption
» Clostridium difficile Toxin A Clostriciur « Geotrichum spp.
» difficiie .Tﬂ-xin E L'Ic:-s!rida‘um. perfringens « Microsporidivm spp. . Meat fiber
« E coli 0157 FEdwardsiells  tardo = ﬁ',nﬂ'mg\ru.ln-spp_ = Uegetah!eﬁh-&r
. Enteroaggregative £ coli  (EAEC) 13 Viruses vkt A
. Enteropathogenic £ coli  (EFEC) s bbb i S
. Enterotoxigenic £ coli (ETEC) LT/ST s » Total Fecal Fat (mg/g)
. Helicobacter eyler Kilebsiella « Cytomegalovirus = Total Fecal Trighycerides {mg/g)
. bneumonioe Listeria Man-pylari S Ervaroulnee « Long chain fatty acids (mg/eg)
., Helicobacter Spp. Plesiomanas « Epstain Barr virus « Total Cholesterol (mg/g)
, Shigelloides Safmonella Shiga-like toxin- . Hurfan Bacavirus « Total Phospholipids (mg/g)

producing E cofi (STEC) Stx1/5mx2 . Norovirus Gl Virus

. ¥

. S.f.ﬁ.«g.e.'.l'afEEEE Sxf?p{ayfamfcus oureus . Norovirus Gl Virus :

z Mfgn_:r chn.l_eme l"].hfrD. pamnam-m_:uf_mfus . Rotavifus A Gut Metabolites
5 Vibrio wulnificus Yersinia enterocalitica Sapovirus |

. = Sapaviruskt o B-glucuranidase (LFmlL)

c . Sapav!rusw Bile Acids

3 o Sapovirus ¥ » Chalic acid (CA) (%)

: « Chenodeoxycholic acid (CDCA) (%)

« Deoxycholic acid (DCA) (%)

. « Lithachalie acid (LCA) (%)
. Gut Phyla « LCA/DCA ratio

Short Chain Fatty Acids

* « Protesbacteria « Acetate (%)

2 » Actinobacteria + Butyrate (%)

= « Fusabacteria « Propionate (%)

B (DTOEOATL . Bacteraidetes « Valerate (3)

+ Balantidium coli « Firmicutes « Total Shart chain fatty acids
= Blastacystis hominis . Euryarchaeota [micramalig)

Chilormastix resrill « Verrucomicrobia

« Cryptosporidium
« Cyclospora cayelanensis Digestion & Immune
+ Cychepom spp, Gut Diversity Indices

« Dientomoets frogilis

» Endalimax nana « Fecal immunochemical Test (FIT)
» Entamoeba cali » Shannon's  Diversity  Index « Fecal Zonulin ngfmL)
. Emtomoeba histolytico » Simpson's  Diversity  Index « Pancreatic elastase 1 (mcg/g)
. Oiordic famtio « Firmicutes/Bacteroidetes +« pH
« Prevotella /Bacteroidetes (P/B) « Secretory [gA (meg/g)
ML-25-001 ® o
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Why check for antibodies

in stool vs. serum
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Local immune surveillance: Reflects activity in the gut-
associated lymphoid tissue (GALT).

Early detection: Antibodies in stool may appear
before serum antibodies, since mucosal surfaces are
the first site of contact with food antigens, microbes,
and toxins.

Barrier integrity: Elevated stool antibodies can
Indicate loss of oral tolerance and ongoing mucosal
immune activation (“leaky gut physiology”).
Non-systemic responders: Some patients may never
mount a strong systemic response, so serum testing
alone can miss local gluten or pathogen reactivity.

Functional insight: Stool antibodies reflect what's happening at the epithelial
interface, where symptoms like bloating, diarrhead, and abdominal pain originate.
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Lipopolysaccacharide Antibodies
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All disease begins In the (leaky) gut: role of zonulin-medlated

gut permeability in the pathogenesis of some chronic

inflammataory diseases [version 1; peer review: 3 approved)|
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Among the several potential
intestinal luminal stimuli that can
stimulate zonulin release (thus
Intestinal Permeability), small
exposure to large amounts of
bacteria (with its ‘vest’ - LPS) and
gluten, have been identified as the
two most powerful triggers



This is exactly why EVERY new

patient will be tested
comprehensively for an immune
reaction to the many peptides of _
wheat — AND to LPS, as they are the
two ‘most powerful triggers of S
inflammation’ in the gut fueling s &
excessive intestinal permeability. (T
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What is LPS? And why does Prof.
Fasano say it is one of the two
'most powerful triggers’ of
excessive intestinal
permeability?
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A Comparison between SARS-CoV-2 and Gram-Negative
Bacteria-Induced Hyperinflammation and Sepsis
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LPS, the major molecular
component of the outer
membrane of Gram-
negative bacteria, normally
serves as d physical barrier
providing the (Gram
negative) bacterio
protection from its
surroundings.
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LPS is one of the most
powerful microbial
iInflammation
indicators.

The Vibrant ¢ ©

Lgng

eVvit

Summit

)4



#frunﬂen
in Immunclogy

JFPEN ACCESS

Feldae! by

Pl H Beoin
gy ' B Mlonida.
Lt Tha b
AT D
Alimydin
Ll of Kiamaiy
L Snated

dibpia Sy
Ly of Al
L

TR T
Wil | Lot
il iy e gl

S bl e L

T s el soberArea
o i Ty
B ST O C ol

[ S N S S

Amcadend 58 iy s
dpppiuet 11 Syt JT70
Pinhlghpad: [ad S ST
Cugiea

Hwa ¥ o L. Jabe Vard
B = e B B ]
Leopednemhedy Bwied
g P i Pl of
Syt ) [y P
T s ]

o Pl S 1 O

=0T O T Tndlcg

o'y [l e ] 1

FEREFECIVE
kgt il gl ST
i 1 0 R ey T 1 E

®
=

Microbiome-Derived
Lipopolysaccharide Enriched in the
Perinuclear Region of Alzheimer's
Disease Brain

Yuhad Thes™", Lin Cong™, Wiwes Jabar nd Waker J, Lk 45

I i Do, L Ca il ST L by e o it dodiiene S Liniediy A sl i
Mt Ociminl. b, Lt Stsen | Dyl ©F Aril o ey il -Zil SRy L il SO Lkl S0t e
dodiiare S Linearnly bl S s Caie e Orissas OA, Ui’ S | lsnanene o R sciog e
Mol Suia eciem Dndarn: Mgy Dl Srenyaag, Do - Dassrrrend o Rearoiag: £ ol S Lndaisd s
Sorea o ek & ol St Ly el Soesnodd Dt St Dasers, L. D Sania. “ Dapserrand of
Siprararacieg: Lodiilmn 5 Linesraly ool of lliied el L ool Soars ey i S oeic i Do

S Do, Lk L Saaee

Aot Ginicl, epidemiclagical, magng, gerelic, molsGulay and pathophys-
plogical data iogethar indoae 1hat thore ooour an unusual inlamralon raaction
and a disrupdon of the innale-iFmmune signaling Sysiem in Alzheimers diseass (A0
bram Deapis mary peans ol interss shudy the orgin and mclscullr mecharis of
thasa AD-rafosant pathogenic sipnals oro S8l not well undorstood. Here, wa prosida
rwidanos thal an inlenschy pro-infammalony bacioral inopohsacchaida (LPS), pak
ol & cormples midum of pre-mBamrralery reurdkiers ansirg kom abundant Gram-
megatias bach of the human gasirontastinal (G) racl, sre sbordant in AD-aFectsd
braim necodrios amd hippotampus. FoF tha fiest Timia, e provces svicencs Tal LFE
mmunohistocherrical signals appear to aggregala in Champs in B paronatyma
ri cirdral Brams, and in &0, aboul 5% of anb-LPS dgnals wes chastered andurd
thia periphery of DAPE-stairad nockd. A5 LPE s an abundan seonebory produot of
Gram-regaive bacli resident in 1ha human Gltract, these cbsanvations sugoast
I that o magr Eovace ol pea-infamimakany sgnals in AD braim may crgnate om
rilemalky caresd noricys snsdates of the G -fract smicrabaimes §i thal due o aging.
vascilar deficits of degenorative disaasa thess neunctoic mokiouos may "kak” ko
the gystams crgulabcn, cersbral vagculalum, ord an inlg e beain; ond @0 Thal e
mbemal gouris of micobiome-dersyed reurakors may play 8 pariculacly strong rols
in shaping tha human immung Sysem and coniibuting o neural degenaraion, par
ticularty in tha aging NS, This “Parspaectivas” papar wil furthar Righlight soma vary
medenl cevicpments Lhat anphcals Gl-iract microbioma-demed LPS 35 an rmporiard
Gardrbulr o inflammatiry-neumcsgeranlion i the AD bran,

Epymahy didmimer'y dnpme infarmegmy demeesstion, lpepamarcharsdy, mesaboars, reecflHE sral
BiEE-Lrhry FRAd

SRR LN | VO W | ST DA

LPS is responsible for
the development of
inflammatory
response.
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It is perhaps the most
potent stimulator and
trigger of inflammation
known
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LPS-induced systemic
inflammatory toxicity is termed
‘endotoxemid’
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For example, in the brain...
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LPS causes
inflammatory
response in the

brain... which results
In the degeneration
of neurons, synaptic

loss and finally

neuronal cell death.
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Amyloidogenesis
caused by LPS

exposure in the

brain) is the most
prominent
phenomenon in the
cortical and
hippocampal areads
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inflammatory powerful triggers
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What percentage of your patients of child-
bearing age have had complications
(infertility, unexplained miscarriage,
IUGR...) without outright symptoms of
infection, or any trigger?

I would wager that the vast majority,
if checked, perhaps close to every
one of them, would test positive for
low-grade chronic inflammation and
a systemic immune reaction to LPS.
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Maternal LP5 Exposure during Pregnancy Impairs ()
Testicular Development, Steroidogenesis and " o
Spermatogenesis in Male Offspring
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Lipopolysaccharide (LPS) is
associated with adverse
developmental outcomes
including embryonic resorption,
fetal death, congenital
teratogenesis and fetal growth
retardation.
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Progesterone Is Essential for Protecting against LP5S-
Induced Pregnancy Loss. LIF as a Potential Mediator of
the Anti-inflammatory Effect of Progesterone
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Progesterone Is Essential for Protecting against LP5S-
Induced Pregnancy Loss. LIF as a Potential Mediator of
the Anti-inflammatory Effect of Progesterone
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Several of these cytokines
have been involved in the
delicate Immune system
balance that exists within the
feto-maternal interface.
Therefore, maternal immune

Angtract

Lipopoinaccharids (L") sdminhinbon ic mce on day 7 ol gesiston led o 1004 smbryocnic morpion sk 24 b InSn
miadal, nriric oxide b fure amantal for fhe morpion procme. PrcgEisrone may b rmpondble, st ot n et for = Tha
it in the feno-maeimal meTecs indicing ame inivaine demnce agains Teral antigerd. The odlls pamane the
develapment of T cells paoikicieg kEabermda ki facoe UFL sdich pesd o0 bee inpdmant daé 00 i
imranomasulaiory scion duirg ety regrarcy. Dwr sim o was @@ easlusie the inoiemeng ol progaisrone n the
machanhm of L S-rduced smbrponic rmcrpion, ard whathar LIF can medais harmonal s:ion. Lhing o wea and in wisa
meadely, we provids avideroe thst ciculsiing pregerisione B @0 importam componert ol e prooes By which inleciion
CHHES ERDPAITED SELORRIN W rebDe Al UF deeivs to Bee 3 ivesdianod of The peoajessesane eflem ender infLeverinany
aoikkes W Tpdinid that feum g esmenre: fell 10 vy el leweh e 3 b off LPS eoqipsune. Mossgeei, (ndge1eiine
upplemenistion prevenisd ambyone rescrpion ard LPE-inducsd noane ol wvierine nidrc cods el v vivo. BEswaka
aberw thst L diminished the ecpension =f the nuclesr pregmismons recepior in S vienn ober 8 and 13 b of tresiment
W imantigaisd the aszemion of LP in weire dose fiom pegnent micr and fzund thet progaisrone us-segalsis UF
WARA eapreEan &l We plieneeid Thar LIF s abile oo rasefidane the lesede of sl oodde irdkiced by LFS /o v,
gt That i oidd b 3 ponenniyl medanan of e inflemiman ey omen of P:"gﬁllll:ﬁt DA phHaRITE § Ui thie
wvirw tht progauisrone plen @ oridcsl sole im0 acossdul pregrancy s an snb-rfmmaricny sgent, end thet b could haes
pouith iherapesic sppicstion in the prevension of swrly epreducive feloe snocised with inflsmmstony dhord e

il Al L Vel LB R W1, (il LL . WG WU oD WL TR Pyl b bk ) e Profe ey opda'a] L iadacsd Foepeibey Lo LIS
11 4 Faprgyl Bl gl g iminfprarans [Feo of Fogpapeerg, Fof 0 M 500 ]| e W0 11 oy ol pmesg QL LET

Ballibar. Hya'ioep Lids- Lo, Fa'dak Lol Pl of Coeid
Bggivaa kil [, 50 & Booeprmdl ey 1L 501 L Publighad 'ebrssy 7. 5011

Tapprighl T K SEetbirg f il Thei K bcpeirdloms el Sl vede Fe levdi oo P Crrdles Contatos §lale bl Lom'ar, alad) aiaefs
yregprr i 5, drigior, e e o i ey regdioe, previdaed chy gl pehes gl e Ee ol

Forpling- |ai vrini mai il s ceedad p el bas D “Aledd o Fedbee'mi Festlilns S BEC ded s e Soerail A srul de Posbads
il Toors g, BT T 09T 000w DI T Thy by bl ra ol e dopge, dees collgrion, grdl b, dac e np publink, o papparior o
B i gl

Larpring irdwsEy Tw aoboay ki dedisd e o compain] Ewqer ge

" kool e ey e e e

Insradsstisn

vl an shrne |b|-|-|arrr|| AR
maarpihan, mmwiwrrs bl deoeh, nrsareniss groeeh rersnda-
i amd oo debawry |3, |3, |4 D S s of graee
g ive banaried iedecticoi, e paibogmis sal o reaill ekl
Fom ik preseer ol e baciens crll wall rar TP |1|..:|-h-
varchandr [P Smirene LR cpvplsiee ol sfis g s o i el
Fmmaheien oreir hel ulemaie 12 e ek o memooes
beetwrekal mwdawn, dedey cpoldes, soechidens sod
pitabodine, mirs apdde ad ieeke 00y raclicals, sy cihan
I {. ST | af famer crizaer vt b eadeaf o ile ke b e
prariEEs wyrm malrer the cars widbie itbe EHeemaioma
prrHT oreieee, raicrmal prereee ariresiioe pebared b LFS
Bidy HrEddods e brys vabilivg. However, 1ha oumm mictodarnd
al LEFS-aedaresd Eemumsy ko oren @ckar. Wa b
pITTEAR .|—\.-|-..||. o & mrarme rpokel be ovhets b b

0 L s apdermp ICEAE Irs izar parsdel miEme—ir

BGE CHE | sewewe pliniane o

PLOS One. 2013;8(2):e56161.

vl admErsirpie of | joe ol L per gram ol be=ly woghi on
iy T of geasied prediesd 10 anleryposs earpdan o 5 L
aiwl cxgadsian of e Feated ki within S sesa 20 L[], M1

Frogevicrome pley 2 by bk 1 ike reprEryiree comb
simrwidid wih thi casbldaran smd godrmsene of e
. The mad of pregewrds (or o mereala] peaodsy @
derary b far Tare ibaei Bhecbmg Ronreeesl beeleg g rene
tegiyen on preioem bler 5 horears 16l FrEan el TPETET
aGl |7 Beuldi wippoides anride diwlopeen Seagh e
crek=Tiee hEpilaRs, progrricroms arb D W ERITEIERRCTIRL
Fregoermancakprmn.  mErmman doletan b e o far
rratifie ErE ) makke pregnecy W6 procend B2 wml heeaea
1 pickicis e “eard-alkemmks’” corcepm (e 12 B2 puamal
g, ke Eies ey be orrpeded & g sneedlem st mofar
wwirral rparomy Femr meenrcdopea swciln, Heren

mielas gpeE SAmceTiedCparairEe Dhmods osacl as rytoddne

play & cnbrsl pole, prasaly s dician of sikrad hanmeoae
Howarvrs, ilere B =l capekrelds cmreriamee pleesi Bowe far

artedi of oo b ooedlewd

Fobmuey 2113 | dpturss B | b 7 | eS8

activation induced by LPS may
terminate embryo viability
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Evaluation of Lipopolysaccharide and Interleukin-6 as Useful
Screening Tool for Chronic Endometritis
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1. Intreducton
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immiplarfation fezlure [2,2]. CE @ an inflammanieey dsvse of the sndometriams, which =
charactenzed by mucmesl edema, pelyps, ard abnomal plaame coll wmhlicabion [1]. A
refmspecten cohoet study of 1551 peemencpassal women reporied & M44% nodemes of
LE |4} bowwver, precee diagnost criteri dor CE have sol yot been establzshed. Chrons
irdammation of the mdometnum may be sccompanied by symploms such as polyva pain,
Ireeular gendtal Meading. ared niepcodres paing havever [0 18 ofen aymipiomans snd
e T T ey

In gemeral, TF |8 diagreesed udng hysierosoogy and pathiodogie esamination Oy
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vaging and wiers [5.7], Hysbermoopy provides subjective information by ihe physidan,
wihich may rot conflrm the clinkcal Sndings, The pathokegical diagnosds of CF el
shaimireg e plasm oelk o eradomeirial Hesaie, whih b requentdy perkormed using COH3E
irmenistairdng. Foswsver the hisidoglcal method of CTILIR canniot be used in sl the
samarics dur o lack of consemsus om a theesbaold for the defiroson of CE [F]. Additienally;
the sfficiency of COLY detection depends on the Bming of the merstnuel oycle, wheh

el prg | B INEL e SN ST Fipe/ fereepdploon ol fime

Int. J. Mol. Sci. 2024, 25, 2017.

In humans, LPS affects the
trophoblastic spheroids
and endometrial epithelial
cells and decreases
uterine receptivity to
implantation.
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the primary cause of sepsis,
an inflammatory syndrome
characterized by an
overwhelming systemic
response to bacterial
infection.
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Sepsis is a life-

threatening multiple
organ dysfunction,

resulting from a

deregulated host

response to
iInfection.
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The word sepsis
IS derived from
the ancient Greek
word ‘sepo’
meaning “l rot”
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Bacterial Endotoxin
in Human Disease

How advances in understanding the role
of Gram-negative bacteria and endotoxin
in infectious diseases and complications

may improve the development
of diagnostic and treatment options

Michaal M. Siverman, MO, FACP
Marc J, Osiro, PO

XOMA (US) LLC, Berkeley, Ca

In the old model, sepsis
wdas viewed ds d
unique clinical
syndrome, difficult to
treat, but the obvious
target for therapy.
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Bacterial Endotoxin
in Human Disease

How advances in understanding the role

of Gram- eguuabate and endotoxin
infectious diseases and complications

may improve the development
of diagnostic and treatment options

Michaal H. Siverman. WD, FACP
are J, Ostro, P

XOMA (US) LLC, Berkeley, Ca

The new model (see Figure 1)
Incorporates sepsis, but as a
late-stage syndrome on a
continuum of endotoxin-
related diseases. The new map
encompasses the entire
inflammatory cascade and its
clinical manifestations
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KPMG LLP, Princeton Pike Corporate
Center, XOMA (US) LLC

Figure 1: A Model for Diseases Potentially Associated with Bacteria/Endotoxin
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CLINICAL TAKEAWAY?

When LPS antibodies are elevated in
a stool analysis, consider the Wheat

Zoomer and the Autoimmune
oomer
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Anti-Saccharomyces
Cerevisiae Antibodies
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Anti-Saccharomyces cerevisiae antibodies (ASCA) in
spondyloarthropathies: a reassessment
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Prevalence and significance of anti-saccharomyces cerevisiae
antibodies in primary Sjogren’s syndrome

A Alunes!, O Bistona!, F. Canabbi®-, % Valentimi!, G Calara!,
E. Bariploni', B Giscomelli®, K. Gerld'
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A number of studies
assessed ASCA In
several systemic and
organ-specific
autoimmune
diseases postulating
molecular mimicry as
a possible link
between ASCA and
autoimmunity.
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— A higher prevalence of ASCA has been
untihuﬁiry in primary Sjtégren’s E].-lld-:ﬂ-nll.' q I S O O b S e rve d i n :

A Alunee', O, Bistoni', F. Canabbi®-, V. Walentimi', G. Calare!,

e patients with rneumatoid arthritis,

i O, S oS o ° SYStemiC |UpUS eI'YthemCItOSUS
S o S * primary antiphospholipid
syndrome,
: Eeeras tesene * Behget's disease,
* autoimmune thyroid diseases
e MR (ATDs),
. i IR e coeliac disease,
‘f*'-’ IR s e autoimmune hepatitis,
RO T e e primary biliary cirrhosis,
e s B e primary sclerosing

cholangitis (PSC) and
e type 1 diabetes |
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When ASCA antibodies are elevated
in a stool analysis, consider the
Wheat Zoomer and the Autoimmune
oomer
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Cryptic genetic gluten intolerance revealed by
intestinal antitransglutaminase antibodies and
response to gluten-free diet
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Immunoglobulin A anti-
tranglutaminase
antibodies are synthesised
iIn the small bowel mucosa
and seem predictive of
future overt coeliac
disease (CD)
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randomized clinical study
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Abstract o ®

Objectfve. In coeline disease, suoantibodies directed against transglutemingse 2 ore produced in amall-bowel mucosa, and r ‘ r ] r T ] l I r ‘

they have been found wo be deposited extracellularly. The aim of this study was wo Dvestgate whether such mucosal Igh I t e St I O C O S O O t e
deposits are important in the disgnosdc work-up of earbv-stage codine disease without small-bowel mucesal villous

atrophy. Materral and methods. Forry-one aduls suspected of cocliac dscase owing wo increased density of mucosal pé+

mirsepithelial lvmphocytes but normal villous morphology were randomized w gluten challenge or a gluten-free diet for 6
months, Clinically and histwologically verified ghiten dependency was compared with existence of small-bowd mucosal

o ° °
wansglutaminase 2-specific extracellular IgA deposits and [coeliac disease-type) HLA D2 and DOE; 34 non-coeliac
subjects and 18 patient: with clossical coeliac disease served ns controls. Reswules, OF the 41 patients, 5 in the challenge
group and @ in the gluten-free diet group were clinically ghiten sensitive; all 11 had HLA D2 or DOE. Ten of these 11

Small-bowel mucosal transglutaminase 2-specific IgA deposits in ° M °
coeliac disease without villous atrophy: A prospective and O u O G n I O I e S O g O I n S

patients showed tmnsgluteminase 2-wrgeted mucosal TeA deposit, which were dependent on gluten consumption. Minimal
TgA deposits were seen in only 3 our of 30 patients with suspected coeline disense withour any clinieally derecred gluten
dependency. The deposis were found in all classical coesliac padents and in mone of the non-coeliac contmol
subjects, Conclesions. Clinically pertinent coelne disense exists despite normal small-bowe | mucosal v@llous architecure

[}
Mucosal transglutaminase 2-specific [gA deposits can be utilized in devecting such patents with genetic gluten inwlerance. n
Key Words: Coeafiae divease, Tod-deposiy, fnraepiefliad lmgplocyees, larency, mansghaameinase aneifodios eX r O C e u G r I e

Introduction 15 considered o be typical for cocliac discase [5].

The current diagnostdc criterta for cocliac disease These .Lrub beve heen fund i the exrly stag= of —

requite small-bowsl mucosal villous atrophy that the disease, cven before the development of

recovers on a gluen-free diet [1). Clearly, the villows atrophy [6-8]. bur unformunaely alo in e

. ) , -onditions othe -ocliac disease [0]. In
spectrum of the disease 3 wider the mucoszl conditions other than cocliac disease [0]. In some

damage develops gradually from inflammation to

crypr hyperplasia and finally o villous awophy villous morphology  positive  serum endomys=ial C
[2]. The mucnsal inflammation is unspecific, and (EmaA) [10-12] or jejunal fluid coeliae disense- W n n m r I n
cann be found in oa variely of disorders [3.4]; associzted anttbodies (IgA- and IgM-class gliadin

- - - - - —_ - - - - — = - - - = — = = == - == == = = - = -]

patients  evincing normal  small-bowel mucosal

therefore, it s difficult to tell whether minor and tssue mansgluaminase andbodies) [13.14]
mucoszl changes sre duce to early development of have predicted impending coekac disease. None-
coeliac disease. Inoreased density of 6 Tecell- theless, the concept of early coehiac disease 15 poorly

recepror-bearing inmaepithelial lvmphocytes (IELs) understood. S e r ' I m
|
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Coeliac Disease and Extraintestinal Autoimmunity

*Riccardo Troncone. *Renata Auvricchio, *Franco Paparo, *Maria Maglio, *Melissa Borrelli. and
tCarla Esposito

EDepartment of Pedintrics & European Laboratory for the Tvestigation of Food-Teduced Diseares, University Faderico 1T,

Mapler, Italy: tDepartment of Chemisiiy, University of Salerno, fraly.

Coeliac disease (CD) is an immune-madiated disease
that is triggered by the ingestion of gliadin and of other
tonlc prolamines. It is characterized by a dyvsregulated
immune respoense at the gut level dominated by T cells of
thia 'Th1 type. This abnormal mucosal immune response
results i the enteropathy. This immunelogic piclre is
commmon b olhier concitions of ergan autoimmunily .
Moreover in recent vears, the demonstration of awtoim-
mune phenomena and the strict association with other
autoimmune diseases have favoured the inclusion of CDv
itself in the number of autoimmune diseases.

The most evident expression of awtoimmunity is the
presence of serum antibadies to fissue transglutaminase
(102, Tests based on the measurement of lgA antibod-
ies to the eneyme very elliciently discriminates cocliace
patients. As far as mechanisms of damage are concermed,
antibaadics o TG2 inhibit its activity in a dose dependent
manner. both in vitre and in sie, although the inhibition
is only partial (1). In in vitre models it has been shown
that such antibodies interfere with differentiation of ep-
ithelial cells, probably disturbing 1'GE beta-mediated
epithelial-fibroblast crosstalk, Furthermore, recent data
suggest a function for TG2 autoantibodies in the regula
lion of eytoskeleton rearrangemenl and in the mosdulation
of cell eyele (Capute L et al., unpublished observations).

Several evidences suggest that TG2 antoantibodies are
primarily produced in the gt mucosa of celiac patients
where they can be detected before they appear in the
circulation (Korpenay-5zaloo IR, et al, unpublished
data); gliadin peptides may trigger their synthesis. The
finding of IgA deposits on extracellular TG2 in the liver,
Iymphmodes and muscles indicates that TG2 is accessible
1oy the gul-derived auwoantibodies (Korponay-Sealoo TR,
el al., unpublished data). Several extrainiestinal clinical
manifestations of CD fe.g.. liver, heart. nervous system)
are possibly related to the presence of autcantibodies i
F.

The mechanisms leading to autoimmunity are largely
unknown. Upregulation of TGZ in inflamed sites may
generate additional antigenic epitopes by crosslinking or
deamidating external or endogenous proteins, TG

Address correspondence and reprint requests to: Prof Riccardo
Troncone, Department of Fediabnes, via 5 Pansioe 5, 1-BGTAL Moples,
[I.||_v. Fax: 300081 5460981 ] {e-mall: gonsone@unlna.ith
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modified protein targets in human intestinal epithelial
cells have been identified by a protecmic approach; they
include proteins involved in cvtoskeletal network orga-
nisafion, tolding of proteins, transport and miscellaneous
melabolic Tunclions (3). Unmasking ol cryplic epilopes
has also heen hypothesized in the context of an inflamed
enviromment where antigen processing and presentation
may be more efficient. Finally, help for the production of
auntoantibodizs given by gliadin-specific T cells in the
mncosa has been advocated o explain why these auto-
antibodies are dependent on the presence of gluten in the
diet (4) As result, TGZ are not the only autcantibodies
present in CLY; antibodies to actin, which are very related
1o the severily of inlestinal damage, and antibodies o
calreticuling a protein that presents similarity of strocture
wilh pglindin, have been detected in celiac sera. New ai-
toantigens (enclase, ATP synthase beta chain) have re-
cently been identified by mass fingerprinting approach (5).
The other piece of evidence that characterizes CIv as
an autoimmune disease (s the strict link it has with other
diseases that also recognize an awtoimmune basis, A sig
nificantly higher prevalence in CL¥ than in the normal
population is reported for endocrine autoimmune dis
eases such as lype 1 disbetes and autoimmune thyroid
diseases. It s possible that such figures, already quite
high, ate even higher in consideradon of the expanded
spectrum of coelinc disease. In fact, w cases with “overt™
coeliac disease, possible cases of “latent” coeliac disease
should be added. Such a link between CD and other
autoimrune diseases has been interpreted in the past as
a simple asscciation on the basis of a common genetic
backgmound, More recently. the possibility of o cause-
effect relationship has been hypothesioed. Recent data
suggest the presence of mucosal inflammation in the
small intestinal klopsies from patients with type 1 dia-
betes (Auricchio R, et al., unpublished data). These find-
ings suggest higher mucosal levels of proinflammatory
cyiokines as result of local altered permeability or im-
mune dysregulation. Also, the epithelial compartment
shows signs of increased infiltration by CD34+ and i+
cells. similar findings have been noted in the intestinal
micosn of paticnts with Hashimoto's thyroidits and pro-
posed as a general featore of anoimmune disorders.
Intype 1 diabetes a role has been proposed for gluten
in the genesis of such inflammatory changss, Not only

Jour of Ped Gastro Nut 39:5S740—-S7412004

TG2 autoantibodies
are primarily
produced in the gut
mucosa of celiac
patients where they
can be detected
before they appear in
the circulation
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Cryptic genetic gluten intolerance revealed by
intestinal antitransglutaminase antibodies and
response to gluten-free diet
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Immunoglobulin A autoantibodies against transglutaminase 2 in

the small intestinal mucosa predict forthcoming coeliac disease
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When these TG2-targeted
autoantibodies were
examined where they are
produced, in the small bowel
mucosda, 93% of all patients
with early developing coeliac
disease were identified in the
absence of villous atrophy 7
yedrs in advance of
diagnosis.
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Coeliac Disease and Extraintestinal Autoimmunity

*Riccardo Troncone. *Renata Auvricchio, *Franco Paparo, *Maria Maglio, *Melissa Borrelli. and
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Coeliac disease (CD) is an immune-madiated disease
that is triggered by the ingestion of gliadin and of other
tonlc prolamines. It is characterized by a dyvsregulated
immune respoense at the gut level dominated by T cells of
thia 'Th1 type. This abnormal mucosal immune response
results in the enteropathy. This immunologic picture is
common by other conditions of organ autoimmunily.
Moreover in recent vears, the demonstration of awtoim-
e phenomena and the strict association with other
autoimmune diseases have favoured the inclusion of CDv
itself in the number of antoimmune diseases.

The most evident expression of awtoimmunity is the
presence of serum antibodies to fissue transglutaminase
(T2, Tests based on the measurement of lgA antibod
ies to the eneyme very elliciently discriminates cocliace
|"..| wents. As far as meg misms of damage are concerned,
antibaadics o TG2 inhibit its activity in a dose dependent
manner. both in vitre and in sie, although the inhibition
is only partial (1). In in vitre models it has been shown
that such antibodies interfere with differentiation of ep-
ithelial cells, probably disturbing TGE beta-mediated
epithelial-fibroblast crosstalk, Furthermore, recent data
suggest a function for TG2 autoantibodies in the regula
lion of eytoskeleton rearrangemenl and in the mosdulation
of cell eyele (Capute L et al., unpublished observations).

Several evidences suggest that TG2 antoantibodies are
primarily produced in the gt mucosa of celiac patients
can be detected before they appear in the
circulation (Korpenay-5zaloo IR, et al, unpublished
data); gliadin peptides may trigger their synthesis.
finding of IgA deposits on extracellular in the liver,
Iymphmodes and muscles indicates that TG2 is accessible
1oy the gul-derived auwoantibodies (Korponay-Sealoo TR,
[ unpublished dats). Several extraimiestina] clinical
manifestations of CD fe.g.. liver, heart. nervous system)
are possibly related to the presence of autcantibodies i
ST

The mechanisms leading to autoimmunity are largely
unknown. Upregulation of TGZ in inflamed sites may
generale additional antigenic epitopes by crosslinking or
deamidating external or endogenous proteins, TG
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modifisd protein targets in human intestinal epithelial
cells have been identified by a protecmic approach; they
include proteins involved in cvtoskeletal network orga-
nisafion, tolding of proteins, d miscellaneous
melabolic Tunclions (3). Unmasking ol cryplic epilopes
has also been hypothesized in the context of an inlLamed
envirommenl where anligen processing and presenlation
may be more efficient. Finally, help for the production of
antoantibodizs given by gliadin-specific T cells in the
mncosa has been advocated o explain why these auto-
antibodies are dependent on the presence of gluten in the
diet (4) As result, TGZ are not the only autcantibodies
present in CL); antibodies to actin, which are very related
1o the severily of inlestinal damage, and antibodies o
calreticuling a protein that presents similarity of strocture
with glindin, have been detected in celiae sera. New ai-
toantigens (eaclase, ATF synthase beta chaing have re-
cently been identified by mass fingerprinting approach (5).

The other piece of evidence that characterizes CIv as
an autoimmune disease (s the strict link it has with other
diseases that also recognize an awtoimmune basis, A sig
nificantly higher prevalence in CL» than in the normal
population is reported for endocrine autoimmune dis

15t &

eases such as lype 1 disbetes and autoimmune thyroid
di . It is possible that such figures, already quite
high, ate even higher in consideradon of the expanded
spectrum of coeliac disease. In fact, o cazes with “overt™
coeliac disease, possible cases of ent” coeliac disease
should be added. Such a link between CD and other
autoimrune diseases has been interpreted in the past as
a simple association on the basis of a common genetic
buckgmund. More recenily. the possibility of o cause-
effect relationship has been hypothesioed. Recent data
suggest the presence of mucosal inflammation in the
small intestinal klopsies from patients with type 1 dia-
betes (Auricchio R, et al., unpublished data). These find-
ings suggest higher mucosal levels of pro LNMALOCY
cyiokines as result of local altered permeability or im
mune dysregulation, Also, the epithelial compartment
shows signs of Increased infiltration by CD3+ and i+
cells. Similar findings have been noted in the intestinal
micosn of paticnts with Hashimoto's thyroidits and pro-
posed as a general feature of autoimmune disorders.
Intype 1 diabetes a role has beea proposed for gluten
in the genesis of such inflammatory changss, Not only

Jour of Ped Gastro Nut 39:S740-S7412004

The finding of IgA TG2
deposits on extracellular
TG2 Iin the liver, lymph
nodes and muscles
indicates that TG2 (in
other tissues) is
accessible to the gut-
derived autoantibodies
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CLINICAL TAKEAWAY?

When zonulin antibodies are
elevated in a stool analysis, consider
the Wheat Zoomer and the
Autoimmune Zoomer
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Anti-Gliadin
Antibodies
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A direct and quantitative assessment of gluten exposure
early after ingestion and could aid in the diagnosis and
clinical management of non-responsive CD and

refractory CD.

GUT ZOOMER
INTERPRETATION GUIDE
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What it measures: Mucosal immune
response in the gut to gluten peptides.

Benefits:

e Suggests wheat exposure in the gut

e Reflects local gut immune
activation,
not just exposure-critical to
differentiate = loss of oral tolerance.

e May detect immune responses
before serum antibodies develop.

e Can help identify “leaky gut” physiology (mucosal
antibodies in stool suggest barrier activation).

e Useful for functional/early detection NCGS or mucosal
inflammation contexts.
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BUT REMEMBER

e Because the gut immune system is exposed to a broad
range of dietary antigens, stool alpha-gliadin antibody
assays may capture not only direct wheat
exposure but also immune responses to
cross-reactive proteins.

e This means that in sensitive
individuals, a positive stool alpha-
gliadin antibody test could, in theory, §
reflect exposure to corn or other
cross-reactive foods if immune
cross-recognition occurs.




Fonegd worsd Wiariian Sppevrs, 2D, 4, B 1Y s S
big ol om0 3 e e 0 L e Pkl elnd Cxdine lammary Hij2 N i rpL e pamrsl | - B

Cross-Reaction between Gliadin and Different Food and
Tissue Antigens

This immune reaction (alpha-gliadin
antibodies) against various food
antigens was the greatest against a-
+ B-casein (1.45), followed by yeast
(0.94), casomorphin (0.86), oat
cultivar #2 (0.68), fresh corn (0.68),
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milk (0.61), millet (0.51), milk
chocolate(0.49), instant coffee (0.46),
rice (0.45), milk butyrophilin (0.39),
and whey protein (0.36).

The Vibrant

ngevity

Summit



Founad gl Wipahritian Srfewers, M0, 4, 3k 1] i S
Tt il o 1L T e 0 L L B Pl Bl Oxadine Manary 300D (o wras i rp orp/ moimmal Wi | ot L

Cross-Reaction between Gliadin and Different Food and
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Second to casein, gliadin
antibody reacted
considerably with
brewer’s yeast antigens

Kevwwrds; Croas: Pesonon; Clisdine Pood Argens: Tisam Anogms: Celao Dibecase: Cluten-Fres [Hei

1. Introdustion

Ciluten sensitiviny andl oelisa dsease (01} are gasmain
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(Saccharomyces
cerevisiae).
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AND, is an early
biomarker of an
activated immune
response to wheat and
validates the need for
further exploration with
a Wheat Zoomer.
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COELIAC DISEASE

Early effects of glludln on enterocyte intracellular
slgnu“lng involved in intestinal barrier function

M & Clamente, § De Virgiliis, J § Hong, R Mocologney, M F Muesw, M R Di Fiero,

5 Droge, M Congia, A Fasane
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The results of our
study indicate that
gliadin activates the
zonulin signaling
pathway in normal
intestinal epithelial
cells.
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Intestinal Barrier Function in
Gluten-Related Disorders
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conitact o The gasiroinbestine] mucoss with oornponenis of whea | and other cepeals 45 4 comatyve facion

[ ] [ ] [ ]
thess clinical enlibies have debnct pathep hysicdopeal pathways. bnceliac disease, a T-ell madiale
immure reechimn fnpgened by glulen ingestion is contral m e pathopeness of $o srésopathy, whide I O I I e e C exe e
wheat allergy derdope a8 & rapdd immmoglobulin B- of non-immunog kebalin E-medialed fmnvone

respore. In ron-celiss whest sersibiv iy, dassical sdapSee immure sesponses ane rot involved

Instasd, recont research bas revealed that an tnnale snmmene reponss o a yel-inbe-defined ashigen, ° ° °

g weell g fhe gl rikeobiots, ane prvotal in e developrnt in this diorder. &1 gh s palrmmnt b I I G d I n I n N C W S
aof the epithelisl barnes has been deseribed inoall thres chrecal conditions, sis ke as o polenbal

pathogeretic co-factor, specifically moohas dissase and ron-cehse whest sersbe iy, sl o maiier y g

ol irveestigation. This amicle gives a short overview of the mocesal barmier of thee small indeing,
surrararizes the sspects of barnes dysfenction oberrved = alll thres glubm-eelabed disceders and

[ ] [ J
reviees lileratum daka in favor of o primary sveclvement of the epritelial Barmier in the deeelopment
ol cellac disease and non-celiac whest sensiivity
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L Tha Intestinal Barrsar

Thee indestinal barrier has a crucial robe In prolecting the organim sgairet palbogens and posibde
harrniul substances derfned (rom (he eoierral enyironment [Figune 11 11 & Tommed by o mucus amd
epthelial leyer and by the lamons prepria endemeath. Enmune cells, components of the miesbnael
micrrbiota and ant-micnebial peprides have craclal functions. in maintsindng the iniestinal Tarrier
tanction [1.2]
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W (]' World Journal of
Gastroenterology

(Regarding GFD compliance),
Determination of gluten immunogenic peptides fnrth mOSt COmmon deteCtiOn

of the treatment adherence of celiac disease: A systematic review methods Opplied in the fo”ow_
S —— = up visits for CD patients such as

DACID s | Uik Lawrn Cade, lrabl Maredin, dingel Cabodln, Boacarch med Dusdlopaent, Dkeradal, Ceras 4 1500
..........

Smzmmeeeemeserology tests, dietetic
EEEE, e e i e interviews, questionnaires, and
v duodenal biopsy have been
wwh_ﬂ_m Gt e Uit Gy, o 1. Do A 5 p rove d tO b e | N eff | C | en tl
I NVAS iVe, Or I naccurate fO r

e D e evaluating gluten-free diet
(GFD) compliance.
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Monitoring of gluten-free diet compliance in celiac patients by
assessment of gliadin 33-mer equivalent epitopes in feces'™

Am J Clin Nutr 2012;95:670-7

Since all of the methods
used so far fail to offer a
completely reliable measure
of dietary compliance, or are
Impractical, it was recently
proposed to assay gluten
immunogenic peptides (ie.
Alpha-gliadin), detectable

In feces as a result of the
Incomplete breakdown of
gluten in the gastrointestinal
tract.
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Monitoring of gluten-free diet compliance in celiac patients by
assessment of gliadin 33-mer equivalent epitopes in feces'™
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We estimated the
time of gluten
toxic-peptide
excretion to be
between 2 and 4 d.
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Determination of
excreted GIP in stool
and urine has been
developed as a non-
Invasive, direct, and
specific test for GFD
monitoring.
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The anti-a-gliadin 33-mer
antibodies could specifically

and sensitively detect excreted
gluten immunogenic peptides

(GIP) in stool and urine,

confirming the resistance of GIP

to human gastrointestinal
digestion.
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This novel technique was
highly sensitive for the
detection of GFD
transgressions and therefore
could facilitate the follow-up
of patients with CD.
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Table 1 Studies that have used gluten immunogenic paptides detarmination (n siool andier urine for glutan-fres diet manitoring
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pateni= arel TH
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il Larhini
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A3 pudisrie Tol¥

pabent=af folkw-up

fGrip 1) and 13 ak
diagrosis [Group J)

58 Celll patients 7
adults and 28
children

Intervention

Fecal GIF ELISA, senslogy,
questionpaires, and sympbomes bo
evabaate adkberence bo the GETH

Urine GIF LFLA sest, serology, and
duodenal biopsy fo evaluate
adberence b e GFIF

Fecal ELISA GIF fest, serology, and
uisiEcnnsines 10 evaboabe gl
imiase during diagraoss and
adkherence o the GPLF after
liagraesis

Fecal GIF ELISA, snslogy,
quislastnaines, and sympbosis bo
evalaate adberence to the GELF affer
disgpraosis

Fiecil GIF ELISA, sessl el urine
LPLA GIF bests, serclogy,
questionnaires, and symphoms to

avaluabs adbenenoe bs te GFD

Wonibesing GFD sl @ by
eolkectaon of daily foed, sbool, and
urire samyples for the aralysis of GIF
edrhitik, and relatiorcdip with
diipdenal biopsy. serology.
n:IIIHI'-.TrJIr!!.-:lrld Y mphoes

Urine LFLA GIF sest o evaluate
adkerence o Hhe G and
eompasison with sevology, elinical
mindesbations, didary
questionpaire, and histological
T [

Rula sy of Becal LFLA CIF Tor
GFTY moniboring GFY with COAAT,
satedogy afel sovsedemognaphic and

elinical dala

Asse=mment of compliance with the
GFTY using Fecal GIP ELISA testing,
thi: BEagi questicisaing, ovaluabicn
of symiploms and serclogy

Fecal CIF ELISA ard LFLA analysis
1o mrator in real e the adherence
to CFDF Com pisrison bo food reeord

gquis i ing and senclogy

Asse=mment of compliance with the
GFTY using Fecal GIF ELISA, the

Maln results

GIP-positive reshs wan found in 12%-28% of childeas <
12 years-old, M1% m > 1% vears-okl females and $0% @ >
15 years-old males. Low correlation of anti-iTG and angi-
DGF markers and poor adberenoe b the GFD

About 5% Call patients wene GIP-positive. High
eoaredation of GIP guanbfiable concentration in urine
with persisient villus abrephy in treartnd CelF patients (n =
15). M oorrelaten between serology and muccsal
damage

GIP-positive reshs in 95% of de nove patienes with Cel
during diagraeis. GIP-positive resolts wers found is 17%
and &% of patients after 6 and 12 months of the
teginning of the GPD, respechively, CI-posibnve resulls
wre found im 16%, V6%, amd 14% of pitients considennd
comnpliant acoording (o the B gl score, £TG, and dinscal
assr==mwnt, respectively

Muost chilinen (57%) wers GIP-pusitsve at diagnosts. &
dhinrease of GIF ditection was obssrved on a GFD, but
the rabe of GIF-positive resulis incressed from 13% af &
inerrths 1o 35% it 24 seeeitha. Anli-TG antiboady evels
ahowied low sesestivily do idinkily pabienis with CIP-
positive results. [hetiban assessment was only
moderatel y conmelated with GIF detection

I5% of paticerts had ol ket cow GIP-posilive kesl, 32% in
asympfomatic patients and 15 8% in sympomatic
patient= [etary asses=ment estimated gluben intake in
edy 5IR of GIP-posibive samples. Asdi-tTG ased anki-
[HGP prosttive result= in %12 and 6,12 of GIP-positive
case=, respactively

CIF wiere detoctod i 65,75 paticeds. Mo signilickn
eorrelibon wis lousd Bulwien glusen ingeeson and nogn-
irvasive mepsures of GPD adherence. Most patients with
ol anti-tTG had 2 1 GIP-posikive sampds (647%], 1,3
o Kl b pessistant villous abroply (Massh 3a) and

1 ¥ those with all GIF-pegative samples bad normal
villos architecture (Pl arsh -1 bast 4,06 wogh Barsh 0 Fad
ditectalie ghiten = 2 1 sasnple

Mucosal damage (Marsh [-1) was found in 24% of Celd
pabients, 8%of these bad @1 GIF anre sample. S-80% of
thise wene asympbosatic, had s gitive sorodogic pisulis
and wiere comgliant with Ealsent riganding e dictary
queshionnalire, GlP-negative results were foand in 97% of
thi paticeds wishoul mucoesl daimage

Accirplab agrecernt wis oused beliwien CIF dela®ion
and CDAT questionmaire 92 5% and B8.0% adberence
fale, pispectivedy). Mo patients [B33%) wigh CIP-
pockitive pesiills Bad nigative et TG antibodies.

GIP-poaitive resalis were found in 4 patients, 2 of these
woarplied with the GFDY according fo the Bisg

s lisnsaire. All CIP-negative patients wes
asympdomabic. Levels of anb-1TG anbkodies were
stgrdficantly higher in GIP-positive patiends Tham i G-

i pative paticiks

Cro p 1 GIP-posiive resals wors Tound is of 3.5%
pakients by ELISA (6.7% also by LPLAL 48.8% of patients
had positive aniB-ITG anbiBodics (4 reporied sysaploms)
and 10 of these had GIP-poestive resulis by ELESA (70%
also by LF1A} (2 reporied sympioms). All the
transgressions defected by food record were also detecied
with GIP

GIP-poaitive resulis were found in B patients, T1L4% of
these were asympbomatic and 37 5% had rused andi-tTG

Biigi o uesst M T of
svinphoms and serclogy

&, A sagraical assodi etion i Found belwoesn
the Blagi scome and GIF-positoee resulis but scoonding bo
the Blagi score, 57.1% of GIP-positve pabents followed
thie disst strictly ased 54% of GIP-negative subjicts did ne
eomnply with the dist

GIP-positive (stool) results were found in:
e 12%-28% of children < 12 years-old,
e 30% Iin > 13 years-old females and
e 60% in > 13 years-old males. Low correlation of anti-tTG
and anti- DGP markers and poor adherence to the GFD

About 50% CD patients were GIP-positive.

GIP-positive results in:
e 95% of de novo patients with CeD during diagnosis.
e in 17% of patients after 6 months of GFD and
e and 27% of patients 12 months after the beginning of
the GFD,

GIP-positive results were found in 16%, 16%, and 14% of
patients considered compliant according to the Biagi
score, tTG, and clinical assessment, respectively

e Most children (97%) were GIP-positive at diagnosis.

e A decrease of GIP detection was observed on a GFD, but

e the rate of GIP-positive results increased from 13% at 6
months to 25% at 24 months. (suggesting repeated
exposures)
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If ever Clinicians needed the science of why
you MUST have an affiliation with a
Nutritionist, Certified Health Coach, Certified

Gluten-free Practitioner, or well-trained Staff,

Clinicians are unknowingly setting up these
patients for early mortality (excuse me, but
WAKE UP)
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Figure 2. Average ages at death from specific causes.
Average age of death among participants who died by cause of death.
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CLINICAL TAKEAWAY?

When anti-gliadin antibodies
are elevated in a stool analysis,
consider the Wheat Zoomer,
other food zoomers and the
Autoimmune Zoomer
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Secretory IgA is the primary antibody
that protects us from pathogens and
from toxins penetrating mucosal
surfaces. The mucus layer that lines
the intestinal wall is rich in SIgA, and U e
there SIgA plays a crucial role in
protecting the integrity of the
intestinal epithelium.
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Marked elevations in SIgA
are indicative of immune
upregulation in the gut.
Causes could be due to
food sensitivities, intestinal
permeability, inflammation,
or infections.
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Secretory IgA in Intestinal Mucosal Secretions
as an Adaptive Barrier against Microbial Cells
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IgA deficiency destabilizes homeostasis towards intestinal
microbes and increases systemic immune dysregulation
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And remember, this study was done in children.
If 29% of SIgAD children have already developed
an autoimmune disease, what percentage of
SIgAD children may develop an autoimmune
disease within the next 10-20 years?

Solid rationale to do the Autoimmune Zoomer
every few years
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Fecal Zonulin Antibodies
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.I. Vibrant\\ellness

Fecal zonulin measurement may be
advantageous, compared to serum
zonulin, when assessing intestinal
permeability, as serum zonulin may
constitute secretion not only from
intestinal cells, but also from
extraintestinal tissues such as the liver,
heart and brain.

GUT ZOOMER
INTERPRETATION GUIDE
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Zonulin Antibodies

e Marker of Local Mucosal Immune Activation

e Antibodies to zonulin in stool suggest the gut immune system is actively
targeting zonulin proteins or zonulin-like proteins in the lumen.

* This indicates immune dysregulation at the epithelial barrier, not just
transient zonulin release.

e Association With Chronic Barrier Dysfunction

e Elevated stool anti-zonulin antibodies may indicate that zonulin release
has been persistent enough to trigger mucosal antibody production.

e This implies chronic intestinal permeability rather than a short-term
fluctuation.

e Potential Cross-Reactivity: Zonulin is pre-haptoglobin-2; antibodies may
sometimes cross-react with related proteins. Thus, positivity could reflect

broader barrier protein autoimmunity beyond zonulin itself.
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Zonulin levels will fluctuate in
the blood stream. The half-
life of these molecules, in the
blood stream, ranges from 4
Mmin to 4 hours
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Indeed, this fluctuation in
blood zonulin level was
studied for a period of 6 d in
ICU patients with sepsis, and
values were varied by @
factor of 2-10 from day to da

5669-5679

The Vibrant

Leng

evit

Summit

Y



W J

World Journal of
Gastroenterology

Sdbd 6 Slemsecrige hop o Fapibd sl ng none

o B LR e T TN LT T

Wisarld | {aiwiessva’ 2T Aigipen T THIT |- Sa-2070

1504 | DTS (prim )y B3 X139 ford i

2osic Siwdy

ﬁuctuatlnn of zonulin levels in blood vs stability of
antibodies

Arisn Wodard, Eroy ajdani, Dot Ko an

Arigtn Wohdasl, Doparreae 5 Preveniive Madida Lera Lisls
Uiridvrsiey, Kowra el Lara Lisds 4 325, 1 o] S

Arpils Vopdanl, lremerwssierom Lab, b Lis Amgkes. LA
S5, Lrwiod Sl

Briry Vajden, Eamrem Wellamsi, Los Aapdes, £ #8025
Lirdied Sisies

Dl Ehdrrisdn,. 1leoerd Sladioal Sdved, Derca, WA 02112,
Lirdied Sisies

Caftis Kharrpaian, TRAHECEMD Eocach, Drpaskrcel af
ek, Maimcercib Chrersl Hoyplal Ll esboeen, LS
D127, LUndiwd Sises

Dale Khamandn, Lara Lisds Ussveary Schael of Mladicise,
Lara Linds, A BN, Unhed Swiex

Authar Caniribaitions: Yokl & despeed sl ceendinaied
hr rearh wed dralind e maresrpt Vegdied E porfasred
werr uf lbr oy, hlarmeme ¥ preseked dlanbosd mmlbse
and eoviewd b msnescrips; all of G saders havs rosd asd
approved da Tira | rarmscripd

Iralitubional raviem board stabemant: The epproprsic
appresab werr obiamnd fnae Yeilom bicresicral Boacs
Bk

CanPict-pf-inbered styieme; D Arioo Sesjdend @ e C120
and wohkoal dirncer of Imrarsscar o Lak, La:

Dl shwirieg slalsrsan]: Mo sdd diors] dew. sm sl bl

Ope-Aress: Th misk boan epmr-sons arbck wheh an
ki iy i pe-bemes cabibor e Talls prevmcy el bry cwleral
revirsam Do Sarikased o sceardssss wak ke Crasdyve
Coaweas Arribunes Mon Coremarcial POC ITY-RT £00) Booass,
which pameis sdan o darimss omis, sdapr Sl cpsa this
ik Ed-oanErwroally asd licenae chair derfvanne searks sa
i el Iores, provsdied U prgganal ek B propeds cited aed
lbr inic B men-panewToEl. 3o BEpUCCredl s poomreas o
Iy rp-pe 1

KT 1 L (| e b g el

Masisoipt seinme; Unasdic bad mraniscrip

Crmespondanos i WHD ekl FhD, M5 CL5; v
resdense Db, Isc, B33 5 Rebarsas HOkad, e, 512 L
Armer b U 2 Lhknd] S, dinidiirnen cem

Tidephuang; +] -1 188571007

Fae: «1-310-8371H3

Arperasd; Bigpe 18 Ha1

Paar rerdbrey slarled Bl 1%, X7
Frst ko e 22 11601
Apwinad ; Fora X0, 1007

Actapliet Jaly 11, X017

Article b presss s 120007
Publiivsd oslina: dagun 21 X7

Abshract

AN

To cedluale M mdsueset of onbn lesd and
antbodies of porulin and other Sght junction probeing:
i Lhed el of coivireb o colio: daease satkents.

METHLS

This. shudy wees conducted o smess the ssiabiiy o
stabiity & 2anulin Lzl o Jod ared 10 anlbodiis
agairst parwiin in hiood symples from 18 comtrols: at
0,6 24 prd M) B ater blood S We slen mepsured
mafiibn e as wall a5 2anulil, oocliing, imoulin,
aquaserin 4 pred giial Tioeillpry aodkc probein snbizodes
In ther =era of 30 pebienss with cellac cloease and 30
conlrols using eadyirelin ke imfmonseorbEn Sy
el kg,

RESELTS

Thet swrusd dedulin kvl @ B el of 13 fublich was bw
ar « LB ngiml ond was very closs o the debsction
liit of die agery, The o 12 sulvjecs had Bonilin
biviks of = 3B pgdsil and showid eoniicl Mool
Hon fom sample o semple, Compamtively, ponlin

v gaan 31, SHT | Vel 23 | s T |

World J Gastroenterol 2017 August 21; 23(31):

The half-life of antibodies is
about 21 days, the
assessment of antibodies
against zonulin provides a
better clinical picture with
one blood draw.
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All disease begins In the (leaky) gul: role of zonulin-medlated

gut permeability in the pathogenesis of some chronic
inflammatory diseases [version 1; peer review: 3 approved)]
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Among the several potential intestinal

luminal stimuli that can stimulate
zonulin release (thus Intestinal

Permeability), small exposure to large
amounts of bacteria (and its shell LPS)

and gluten, have been identified as the

two most powerful triggers
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CLINICAL TAKEAWAY?

When zonulin antibodies are elevated in a

stool analysis, consider the Wheat Zoomer to:

e gauge (and demonstrate progress in
followups) of excessive intestinal
permeability

e Scale the immune reaction to both wheat
and LPS

e With leaky gut the ‘Gateway’ in the
development of autoimmune disease,
consider the Autoimmune Zoomer
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Coeliac Disease and Cxtraintestinal Autoimmunity

*Riccardo Troncone, *Renata Auriechio, *Franco Paparo, *Maria Maglio, *Melissa Borrelli, and
iCarla Esposito

*Departeent of Pediatrics & Exropzan Laboratery far the Ivestigation of Feod-Indwced Diseaies, Uriiversity Federico M,
Saples, Lalv; vlepariment of Chemisty, University of Salerne, Ralv.

Coelias dizeqse (CL) 15 an immune mediated disease
that is triggered by the ingastion of gliadin and of other
toxic prolamines. It 18 charactecized by a dysregulated
immune response at the gut level dominated by I cells ot
the Thi type. This abnormal mucosal immune responss
results in the enweropathy. This immunologic picture is
common o other conditions of organ autoinmuniy.
Muoreower in mecent years, e demonstration of awwin-
mune phenomena and the strict association with other
auwcimmune diseases have favoured the inclusion of CD
ilse 0 i ther mamibeer of sutodmmmene diseases,

The mos! evident exprassion of amcimmunity is the
presence of serum antibodies to fissue transglutaminase
(TG2). Tests based on the measurement of IgA antibod-
ies 1o the enzyme very efficiently discriminates coeliac
patiznts. As far as mechanisms of damage are concerned,
amibodies to TG2 inhibit its activity in a dose dependent
manner, both in witre and in sitw, although the inhibition
ig only partial (1), In in veiro modals it has been shown
that such antibodies interfers with differentiation of ep-
ithclial cells, probably disturbing TGF beta-mediated
epitheliak-fibroblast crosstalk. Furthermera, recert data
snggest a function for TG2 avtoantibedies in the regula-
tion of cytoskelaton rearrangement and in the modu lation
of call cyele (Capuio 1. et al, unpublished observarions .

Several evidences suggest that TGZ antoantibodies are
primarily preduced in ihe gul muccsa of celiac patients
where they can be detected before they appaar in the
circulation (Korponay-Szaloo IR, et al., unpublished
data); gliadin peplida: may trigger their synthesis. The
Fimclimg of Te A deposiis on eciracellular TG inthe Tiver,
Iymphaodes and muscles indicates that TG2 is accessible
to the gut derived autoantibadies (Korponay Szaloo IH,
2 al, unpublished oz Several exirainlestinal clinic:l
estation: of CD (e.g.. liver, heart. nervous systzm)
are possibly related 1o the presence of autoantibodies in
Nl

The mechanisms lkeading to anteimmunity are largely
unknown. Upcegulation of 1G22 in intlamed sites may
generate alditional antipenic epitopes by crosslioking or

deamidating external or endogenous proteins. TG-

Adilress correspoadenee and reprind reqisads 1o Prind Riccandn
lrenzone, Leparment of Fediamics, vie S Pamsin 3, 150131 Noples,
Iealy; Fax: 30 08] 3760811 o mail; troacons Gunina.it)

moditied profein argets 0 human imtesinal epitbelial
cells have been dentified by a proteomic approach; they
include protzins nvolved in cytoskeletal network orga-
nisation, felding of proteins, transport and miscellanaous
matabolic functions (2). Unmasking of crypric epltopes
has alse been hypothesized in the context of an inflamed
environment where antigen processing and presentation
nety Le more slhcient. Finally, help for te production of
avtoantibodies given by gliadin-specific T cells in the
mucoss has been advocated o explain why hesa auto-
anbibodies are deperdent on (b pressence of gluten in the
dizt (47, As result. TSG2 are not the only autoantibedies
present in CD); antibodies to actin, which are very related
i the severily of miestinal damage, and antibocies o
calreticulin, a protein that presents similarity of structure
with gliadin, have bean detectad in celiac sera. MNew al-
toantigens (enolase, ATE symhase beta chain) have re-
cently been idzntificd by mass fingerprinting approach (5.

The other piece of evidance thal characterizes CD as
an antoinmune disease is the strict link it has with other
diseases that also recognize an autoimmune basia, A sig-
nificantly higher prevalence i CD than in the normal
population is reported for endocrine ancinumune dis-
easas such as tvpe 1 diagbetes and sutoimmune thyroid
diseases. It Is possible that such figures, already quite
high, are even higher 1a consideration of the expanded
spectrum of coaliac dicease. In fact, to cases with “overt”
coellae disease, possible cases of “latent™ coeliac dlsease
should be added. Such a link between CD and other
avtoimmune diseases has been interpreted in the past as
a stmple association an (he basis of 3 commem genelic
backzround. More recently, the possibility of a causa-
etfect relationship has been hypothesized. Recent data
sugpest the presence of wooosal infaomation in the
small intestinal biopsizs from patients with type | dia-
betas (Auricchic K, ef al., anpublished data). 'T'hese find
ill_t:_-. sty |||£,| er macisal Tevels of ]ll-_:lillﬂ:lrrllII.'!l-.'I'}'
eytokines as result of local altered permeability or im-
mune dysrecalatien. Also, the epithalial compartmen:
showrs sipms of incraased infilimtion by D34+ il i+
cells. Similar findings have been noted in the intestinal
muzosn of patients with Hashimoto s thyroiditis and pro
posed s oa general feature of mnoimmmane disorkers.

In type | diabetes a role has been proposcd for gluten
in the genesis of such inflammatory changes. Mot only
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TG2 are not the only
autoantibodies present in CD;
antibodies to actin, which are very
related to the severity of intestinal
damage, and antibodies to
calreticulin, a protein that presents
similarity of structure with gliadin,
have been detected in celiac sera.
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Alterations of the apical junctional complex
and actin cytoskeleton and their role in colorectal
cancer progression
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Epithelial cells present an apical
junctional complex connected to

the actin cytoskeleton, which

maintains the dynamic properties

of this complex, tissue architecture

and cell homeostasis.
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lgA anti-Actin antibodies in children with celiac
disease: comparison of immunofluorescence with

SR Serum IgA antibodies against
actin filaments (AAA) in patients
with celiac disease (CD) is
strongly associated with mucosal
LT e e e e e damage and severe degrees of
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cancer progression

Adriang Sariono Gehren Murio ABamor RBoche, Waldemie Femandes de Soazs, and oo Areirés Morgadc-Dbsr®

Fegrae o ek B Siduyilksblboam Fidate  BLE: P Liree o Bak

Espeoeds: somn onmbckrmns, adberena juacnian, spial prenenal conple, cooeonl crcer, cpehelial mesenchypmal mmaonan,
UTPEITVETRE, ITETANAIE, migiaian, tight janciom

Abkbrevissiara: A, apical prcnenal comples; T], sghe puraviens; 4], adberens jencmas; 20, sosub sodudera; ERK, anmcdladar

il - eeqpi e Kiiwrie, P13, pliosptenion iedes 3 ki psioy CRA, oodoieotal cdree Cave . oarwndin: U 1AM pirsiional adheisn
modegiled; MAGLIE membiane ahediaal] guamibioe K bomelegg FGFR. epddermal groath fcies ieoepios. T, oaclis TF]:
FOSIAP, s pros lemod posuk acduders | 00 | | asmsodared micki scel bindiag georen: MARYVEL. MAL wd redasad
procann far wach maffidenp ad mamiane lmk MAGH |, membnrs sneciecd puasslae bross ivened; EMT, spinkalul
maeschyma rammos; MF-el, ear radear kapps B; ARG, slmomoenem palpoan coli; CTHMBL, csnn fcedbann-auccisead
prawm|, B 1 ARPAUY somn-rehued preecica 2 and 3; BOCK, Bheamocand pamis birass BAPK, sinsger-saresed prosan
kirsisy Ragl, Riseddaied proiem 1 MOWASP. pmdional Wrksii-Aknch Smdiame groian: VAST, wiesdibaar-awmil sl gleipho
piodein: DNK-NE, deoapes ivrbaie Kinaie 3 [ N L ianesiicde mpesn ol 11 MLCK, mpsiin lghi-clhin knee PGEL
pidtaghiielin Bo LA Beaphespha i bl FAK ool albesdon Rigaie: TGF-B, manileesilng prosth fadies [ OT0
chymraome marker e Novapur

Coderl cancer mgee thie Tearmh higheitr manaliny
rats armong noe bypn worldsside. An underviending of the
reditila T medRandaTs Thal il thelr paagiesibin can
pavina or mduom meddky dus o thin d e, Epithalial
cills presEnt mn Fpecel panctional compded caraeced o The
wctin cyioakalpion, which msinising the Snemic properiia
ol this Comiphsd thuee dohiemsE and el hifeedsiEae.
Sarveral thudies haes ndicaind thr spikal juretizral complex
shewnone and a0n cpeskdenn diEprganzaon oy 5
critcal role in epittelal cancr progensicn. Hoswes, frw
stakes haee Eawmirdd e eagwrde of a0 Ineaeknon
batwesn thaw 1 componenis, pecticolaty in colorecial
iy, Thit sedew digmes the eoend pIogiess Dewaid
slicidating the role of skersiiom of spical jundional comples
codisiwienes sl of mesdioaiors of BOEn OR0 ek
arganicsion and Snonse how s reenis g nierdinked
o wedckilare pEkil iespinees relined 10 DO GO
progemuion iomerd aucrnby| meinisaie

intradustinn

Ths irmersmnal mucea. plapa cnicd ol s fermisg a Bamer
dareparies kmand cormsmi from ke imderdying imeennmam
The primary nnucoure thee regelae this meniral barer @ b
gl jusciiend compls (AT which b leimed By b agghi
pirstiond {TTHI il adberein juscikam (88 thal caniE e e

Alarmdpandencr i el eadvin Vicageds-Tlar Dral: | resge Sogiinesgoncbr
tubarinsed: | LOLGT & Fevasd: O 100 10 Aoraped DOLTLGT
ol o 1 L0 RN 0 ST VLS. T

dpalBaial ol paleiy medenasie ael o odl Sgaaking
eveiin -2 Tls aivd Al ae highly orgamiicd strscie il aie
coan kel of it lne pioiein. Sk i asciaield =il
cophanic prowsu cha an desaly o irdimaly conrecied w
the sain cpsadalean Trmmemhnze prosia asd deir oos-
phenic sdapear provans week Boch individuadly and i cambans-
phr it @ hiiemioddl mdiile 1o eitab b b areld o0 mamais e A0
Addbiiomaly, the pisieine pecsnl in the AFD o egiler =il
thie ajrdl @ciin cpiesdeisn kB onler dpmsiies propiics o thil
complix and s maizaiz many cellubir fencnara

Currerely, the o of spikelid arpardasnos = 3 kalknak of
carcer, with eoplane coll freguemily echibinng nnecural asd
furctiend dcdwicscio in the A1 This itien hig ben sap
peined by the Telbewang Arlings (a1 TT pearems play crivol sele
i the Seeplisic Froocs ée cedplen o e entraoe] bilas sl
immascllube sigralng pahwapr ard 1o the anrakddaica, Y ihi
ahwmamara iz T] mmgriny can kad sa chie ircrcaned diffeson of
nuzwn asd atker oo cnoal fer minor gresnb ard neeral
iiel irsy b am e dep in deslepmp o sictaiiet pheao
vpe. arel 1) the everal Sowiv icgidatien of Exadbeiin which
igam imipaitand A prodn B sdaied s carcimasa devd op e
Heowover, oely 3 few msdim hove dhows & imersdhinen
herween. the dusrganimmnien of che AR and che smn cpadals-
s m e devclepmese of humas mabgnascia. In the prosm
peiewy we will e b deiei progics m dididating e dele
ol aleered prolems sl ceiniibine e A1 dned of modibaiaim
ol st aigareatad and loee (ke 3 cucais aie inrlinkal oo
presdibate oelldar respainal sdaied o the grogiciiben ol akaied
rl ancr (CRT, which i the foerh mom commueon cuue af

career mecwline weekdwade "

e fargd ep re T Baeriers LRl

Tissue Barriers 2015 Feb 23;3(3):e1017688

Several studies have indicated
that apical junctional complex

alterations and actin

cytoskeleton disorganization
play a critical role in epithelial

cancer progression.
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Early effects of gliadin on enterocyte intracellular
signalling involved in intestinal barrier function
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The cellular response observed
only a few minutes after gliadin
(exposure) was characterized
by significant cytoskeleton
reorganization with @
redistribution of actin filaments
mainly in the intracellular
subcortical compartment.

The Vibrant

ngevity

Summit




Figure 2. Effect of gliadin on intestinal epithelial cells

toskeleton leads to a reorganization of actin filaments

PT-gliadin

Ttht.

Scand J of Gastro, 2006; 41: 408/419 .ngeV|ty
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Actin depolymerization induces caveolae-mediated occludin endocytosis. Three-dimensional projections of
monolayers labeled for occludin (red) and caveolin-1(green), a marker of caveolae, are shown. Rather than the
ordered appearance of occludin encircling the apical portion of the cell with few intracellular occludin-continuing
vesicles in control epithelia (A), abundant intracellular occludin-continuing vesicles are evident after actin
depolymerization (B). Many of these newly formed vesicles also contain caveolin-1, as apparent from the yellow
colocalization signal. Bar =5 pm.

The Vibrant
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YT, Y

The rearrangement of the filaments of actin and the subsequent
displacement of proteins (including ZO-1) from the junctional complex

The Vibrant g °
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3 Excellent Presentations on Bringing Balance
and Achieving Excellent Results with Protocols
Designed to Heal the Gut

Dr. Dan Kalish, DC Dr. Kyle Gillett, MD Dr. Sue Mitchell, MD
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Sue Mitchell, MD
Board-Certified Gastroenterologist

My Gastroparesis Diet
Nourishing the Microbiome

Goat milk
Prebiotic (HMO)
Green banana - : ) : :
optional \ . ‘ Goat milk kefir
Prebiotic Probiotic

= A
<N

Inflammacore Powder -' Add Protein
Protein/Glutamine/Antioxi ! Add SBI/Sacc B, etc.

Berries (blueberries,
raspberries, etc.) |
Prebiotic & Phytonutrients (

dants

*Developed with Dr. Margaret Harris, PhD

15-19
Goadls:

Rest stomach - Optimize MMC's - Nourish proximal small intestine

. Y [ ) °
The Vibrant g °
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Sue Mitchell, MD
Board-Certified Gastroenterologist

Two Week Detox Protocol

Breakfast Lunch Dinner
Healing Soft, easy to digest Healing Smoothie
Smoothie Ground meats/ steamed 30-35 g protein
30-35 g protein veggies Optimize nighttime

30-35 g protein Sl

The Vibrant
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Dr. Dan Kalish DC, IFMCP

Founder, Kalish Institute of Functional Medicine

Case Study #1: Gut + Hormones + Detox + Oxidative
Stress

Female patient, age 34, PMS, fatigue, and occasional Gl
symptoms — big picture, impaired estrogen clearance,
oxidative stress, estrogen metabolites, cancer risk

Case Study #2: Gut + Immune + Absorption +
Cardiovascular Male age 59, Diagnosis of MALT
lymnphoma
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A Gift For You

The presentation, plus ALL of b1 are available to you
for free at www.theDr.com/longevity
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Make Sure to Tell those Important
to You How Much You Love them
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The Gut
Microbiome
Connection

Advancing Systemic
Health Protocols

Session 2

Dr. Dan Kalish,
DC
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The Gut Microbiome
Connection

Testing Solutions




Meet Your Speaker

Dr. Dan Kalish
DC, IFMCP

Founder, Kalish Institute
of Functional Medicine



The Gut’'s Impact on Key Body
Systems

e Hormone System

e Detoxification System

* Immune System

e Cardiovascular System

e Oxidative Stress/Nutrient Absorption

30-minute systems-level overview of Gut Zoomer test report using case
studies — systems, not symptoms

The Vibrant
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Testing Packages

While we are focusing on Gl testing
today, | use a foundational longevity
work up that includes:

© Gut Zoomer

© Hormone Zoomer

o Total Tox Burden and Oxidative

Stress Profile

The Vibrant g ¢

Longevﬁy
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Case Study #1: Gut + Hormones +
Detox + Oxidative Stress

e Female patient, age 34, PMS, fatigue, and occasional Gl symptoms — big picture,
Impaired estrogen clearance, oxidative stress, estrogen metabolites, cancer risk
e Key findings:
o High beta-glucuronidase > poor glucuronidation > recirculation of estrogens
o Low glutathione + high toxin markers on Total Tox > poor clearance of both
hormones and environmental chemicals

o Estrogen metabolite issues on Hormone Zoomer

The Vibrant
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Case Study #2: Gut + Immune +
Absorption + Cardiovascular

e Male age 59, long history of heartburn, no major Gl symptoms
e Key findings:
o H. pylori identified via RT-PCR despite prior negative workup at top hospital
o Diagnosis of MALT lymphoma links gut-immune dysfunction
o Evidence of malabsorption of fats > decreased absorption of fat-soluble
antioxidants

o High oxidative stress despite taking antioxidants and clean diet

The Vibrant
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Gl Inflammation Impacts
onh Longevity

Inflammation from Gl issues can lead to systemic inflammation
and oxidative stress, in turn impacting impact longevity:

> DNA damage (8-OHDG)

o Lipid damage (lipid peroxides)

o Mitochondrial dysfunction (organic acids)

The Vibrant g °

Longewty
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Brook, Wellness Program for Healthy
Preghancy

Referred by her mother, a former patient
o Social worker, high stress but rewarding job
o> PMS symptoms, debilitating fatigue 2-3 days a month, seemed like obvious

PMS issue
o Emotionally healthy, ready to start a family and wants to spend a year

preparing

The Vibrant ¢

Lengevity
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Pathways, Root Causes

1.Beta glucuronidation (pathway)

2.Gl pathogens (root cause)
(3) Estrogen metabolites/estrogen dominance (pathway)
(4)Toxin burden (root cause)

The Vibrant

Lengevity
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Essential Longevity Tests Reveql

High beta glucuronidase and parasitic

iInfection,

o Gut Zoomer - Cryptosporidium, e.

histo

© Hormones Zoomer — Estrogen
metabolite issues, low
progesterone

o Total Tox Burden and Oxidative
Stress Profile - high levels
oxidative stress low glutathione

Copyright © 2025 Vibrant Wellness. All rights reserved.
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Estradiol (E2)

|
uer | o UGT l LIVER
OH 0. o
HO OH X
HO o~ "o @0 H
Estrone-3—GIucu90nide Oe Estradiol-17-Glucuronide
N N N e N

‘ Gut Microbial \N’\f:ESTtNE
B-Glucuronidase

/\—/\¢\/ES{—/

Breast Cancer

Ovarian Cancer ' < > Endometrial Cancer
Polycystic Ovary Syndrome

Gut microbiome—derived B-glucuronidases
are components of the estrobolome that
reactivate estrogens

October 2019 - Journal of Biological Chemistry
294(49)jbc RA119.010950
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Beta-Glucuronidase: A Hormone Recycling

Enzyme
> & Complex Carbohydrates

Q¢

Est Conjugated form Fermentation
strogen -
B-glucuronidase SCEA
; ; \\ ’
c producing bacteria :
A y L Butyrate Propionate
~ CDCA | Acetate Valerate
. o B-Glucuronidase
Primary bile acids
Test Name Current Previous Result Reference ‘ \
I 8-glucuronidase (U/mL) 2569 0‘;'2300— $2300.0 y bt g
Beta-glucuronidase is an enzyme induced by anaerobic bacteria. Many toxins, hormones, and drugs are excreted from the body after D c A -
gguj:lg:;ig?ng :agslgf::::;r:?: smk.olecule. Beta-glucuronidase can uncouple these conjugates, freeing these potential carcinogens in the B i n d i n P ro tei n
S Deconjugated form 9
LCA .

Secondary bile acids Recirculation

Intestinal excretion <€ Conjugated form

L
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Gl Pathogens

Parasitic infections
o Led to monthly crash
o Immediately relieved by treating parasites
with Alinia

GUT PATHOGENS

Parasites - Parasites -
Protozoans Protozoans

' Cryptosporidium 3 . 2e4 <le2 ' EgtauTy?iiga 1 . 9 e3 <le2

Cryptosporidium: Consider anti-parasitic herbal treatments containing ingredients such as black walnut, garlic oil, oil of oregano,
Artemisia, berberine, goldenseal, gentian root extract, quassia bark extract, citrus seed extract.

Current Previous Reference Current Previous Reference

Entamoeba histolytica: Consider anti-parasitic herbal treatments containing ingredients such as black walnut, garlic oil, oil of oregano,
Artemisia, berberine, goldenseal, gentian root extract, quassia bark extract, citrus seed extract.

Lengevity

Copyright © 2025 Vibrant Wellness. All rights reserved.



Gut Inflammation

GUT INFLAMMATORY MARKERS

Test Name

Current

'Beta Defensin 2 (ng/mL)

51.0

Lysozyme (ng/mL) 463.1
MMP 9 (ng/mL) 0.2
S100A12 (meg/ml) 30.0

l Calprotectin (mcg/qg)

81.7

Fecal Lactoferrin (mcg/ml)

2.7

Fecal Eosinophil Protein X
(mcg/q)

0.4

Copyright © 2025 Vibrant Wellness. All rights reserved.

Gut Lumen

Fecal Eosinophil Protein X

‘ Beta Defensin 2 ‘

m Fecal Lactoferrin

! " P
\ T

. ......... »| Pathogenic ﬁ"_ ......... >
\ -‘ bacteria N\ k® =t
L s {? S <=1 ,.-‘;,‘ ) D
Phagocytes A\ 7/ el Allergens
TNFaq, IL-6 Pathogenic
& bacteria
D s D

\ i W ey
Gram positive bacteria Parasites
\ .- . " . :

Neutrophils Macrophages Macrophages Eosinophils




Estrogen Metabolites

e Elevated 4-OH-EI
e Low 2-OH-El
e High oxidative stress, low glutathione, low cysteine, low glycine

The Vibra

Longevﬁy
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Estrogen Metabolites

: 1
| I
: l Estrogens
h o
T Estrone (E1) ¢ ( Estradiol (E2) \ — CYP3A4 > Estriol (E3) (\ Phase 1 Estrogen Metabolism Ratios
' 2.1-542 0.84-1.82 0.67-2.15
.,
( / Patient%  Expected %
“ 28 5.41 / 1.08 f
o 2-0H 7%  55%-75%
- 40H 8% 8%-16%
K / ®160H 15% 14%33%
CYP3A4 ——> 16-OH-E1 <
0.31-1.17
I _
Quinone (Reactive) - > 4-0H-E1
\\_ 4-0H-E1 |
CYP1B] ——> |
0.19-0.58 ’
v Methylation Detox
f" 4-0H-E1 can form DNA adducts
0.49 changing the DNA structure,
increasing cancer risk
—— CYP1Al ——— { 2-0H-E1 ’ — C 2-MeO-E1 Methylation-activity 2-Methoxy/2-OH
065,298 0.32-0.82 02-04
/ 4 ! 0.00
4.68 ~ 0.41 o U
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Treatment Plan

e Bioidentical progesterone, cyclical augmentation
e Calcium D-glucarate

e NAC/Glycine

e Multi Pack

e Alinia used for parasites

e Retest at 6 month mark, cleared parasites

The Vibrant
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Results

o Parasite treatment eliminated what seemed like PMS
problem

° Progesterone and estrogen balance improved energy
and mood

The Vibran t' ’
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Ted, Longevity Work up with
Surprising Discovery

Referred by his personal trainer for weight loss resistance despite perfect
exercise and diet routines (personal chef, personal trainer)
o High stress 39-year career in business
o High cholesterol, wanting to avoid statins, interest in longevity, overweight,
mild Gl issues
o Best medical care possible in United States
o Early stage MALT lymphoma

The Vibrant
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Interpreting Gut Zoomer

Case study #2 covers these key topics
o Role of Gl infections in immune health, antioxidant deficiencies

from malabsorption
o The importance of using cutting edge tech for lab analysis, what

can happen with use of old tech
o The role of microbial metabolites in the efficacy of commonly used
longevity supplements like resveratrol and curcumin

The Vibrant ¢

Lengevity
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Hallmarks of Aging

Cell

Leading Edge

Review

¢? CelPress -

Hallmarks of aging: An expanding universe

Carlos Lopez-Otin,' #~* Maria A. Blasco,” Linda ge, " M
"Departamento de Bioquimica y Biologia . Insti Universi

," " and Guide Kroemer'*11.1%

i de O gia (IUOPA), Universidad de Oviedo, Oviedo, Spain

Genomic instability
Epigenatic alterations
Loss of proteostasis
Disabled macroautophagy
Talomera attrition

Deragulated
nutrisnt-sensing

Mitochondrial dysfunction

Cellular senescence
Stem cell exhaustion

Alterad cellular
communication

Dyshiosis

THFa blockade
IFMa blockade

Inhibition of
prostaglandin E

production and
signaling

Inhibition of MLRP3
and IL1§

Anti-inflammatory
Interventions

__f/{‘_::;‘.["\

%Y

Aging

Microbiota trajectories

)

(

Prolongavity

-
Microbiota homeostasis

Mutrient digestion and
absorption

Protection against
pathogens
Production of essentlal
metabolites

Signaling to brain and
distant organs

Copyright © 2025 Vibrant Wellness. All rights reserved.

Age-related decline

¥

Dysbiosis
Mechanisms | Pathologies Interventions
+ Divarsity t Obasity Fecal microbiota
} Benaficial t Diabetes tranaplantation
micrabes § Eancar Prebiotics
tﬂlllﬂr;rgg:l 4 Risk of CVD Probiotics
) SCFAs t Nt:luruln:\gil::al Pc?sthlntli.::s.
disorders Caloric restriction
§ Blle aclds t Inflammation | Plant-passd dists

Figure 6. Derangement of supracellular
functions

Altered intercellular communication bridges the
cell-intrinsic hallmarks to meta-cellular halimarks
including the chronic inflammation, and the alter-
ations in the crosstalk between human genome
and microbiome, which finally result in dysbicsis.
{#) Chronic inflammation during aging occurs as a
consequence of multiple derangements that stem
from all the other hallmarks. Several representa-
tive examples of anti-inflammatory interventions
with positive effects on healthspan and lifespan
are shown in the right part of the figure.

(B} Dyshiosis contributes to multiple pathological
conditions associated with aging. The human gut
microbiota significantly changes during aging,
finally leading to a general decrease in ecological
diversity. The main features of the mechanisms
underlying these microbicta changes and some
examples of interventions on the gut microbiota
compasition which can promote healthy aging are
shown in the lower part of the right panel. CVDs,
cardiovascular diseases;, SCFAs, short-chain
fatty acids.

CHRONIC INFLAMMATION

Inflammation increases during aging (“in-
flammaging’) with systemic manifesta-
tions, as well as with pathological local
phenotypes including arteriosclerosis,
neuroinflammation, osteocarthritis, and
intervertebral  discal  degeneration.
Accordingly, the circulating concentra-
tions of inflammatory cytokines and bio-
markers (such as CRP) increase with ag-
ing. Elevated IL-6 levels in plasma
constitute a predictive biomarker of all-
cause mortality in aging human popula-
tions.”"" In association with enhanced
inflammation, immune function declines,
a phenomenon that can be captured by
high-dimensional monitoring of myeloid
and lymphoid cells in the blood from pa-
tients and from mouse tissues.”’ For
example, a population of age-associated
T cells—termed Taa cells—is composed
of exhausted memory cells that mediate
pro-inflammatory effects via granzyme

The Vibrant ¢ ©  °,
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Case Study #2: Polyphenol Connection

e Patient already on longevity protocol (e.g., curcumin and resveratrol, green drinks
and many anti-oxidant supplements
e Testing demonstrated:
o Altered short-chain fatty acids, bile acids and organic acids
o Microbial metabolism was insufficient for full polyphenol utilization
o Research backed insight: Gut-derived microbial metabolites are required for full
efficacy of curcumin, resveratrol, and for absorption of anti-oxidant

supplements

The Vibrant

Lengevity
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Essential Longevity Tests Reveal

H. Pylori detected on RT PCR, missed by
his previous work ups L o Swondcyc o

TTI 1T
L L Primer 5 Y O
T .

. DNA polymerase -!IrIIIIII‘IIIIIIIT“r 5 :

o Gut Zoomer - H. pylori, poor GB - ©LTII mensorcones

. a...'.‘:.. ‘=5| ; : | - ™
fu nCtlon TAD Snd s eal prine ) :]'Tr 13|||||||'3 - 5-: l
¥ ¥

o Hormones Zoomer — HPA axis ™ ‘ R

——_—
_—
_——
-
-
-
]
-

dysregulation S— R

o Total Tox Burden and Oxidative . o

Stress Profile - high levels oxidative
stress
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Start With Pathways and Mechanisms

(1) Impact of Gl infections on immune system

(2) Fiber to fat —production of SCFA (butyrate )

(3) Bile acid issues leading to fat soluble antioxidant malabsorption
(4)Microbial metabolites and longevity supplement utilization — why Gl
always matters with longevity programs

The Vibrant
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Gl Infections and Immune
Dysregulation

Gl infections disrupt mucosal immunity (SIgA), alter microbial diversity, contribute to
system inflammation, and can trigger autoimmunity, and drive long-term immune
activation.

e Dysbiosis and h. pylori overgrowth can trigger pro-inflammatory cytokine release

e Chronic Gl infections correlate with increased risk of immune-related disorders
(e.g. IBD, arthritis, allergies)

e Persistent H. pyloriinfection linked to MALT lymphoma, a form of B-cell lymphoma

In gastric mucosa, due to chronic antigenic stimulation

The Vibrant
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SCFAs: Immune-modulating
Metabolites from Dietary Fiber

e Gut bacteria ferment dietary fiber and as a by-product generate SCFAs,
acetate, propionate, and butyrate

e Butyrate promotes regulatory T cell (Treg) differentiation and suppresses
presses pro-inflammatory cytokines

e SFCAs modulate innate immune cells (e.g., macrophages, dendritic cells),
reducing inflammation

The Vibrant

Copyright © 2025 Vibrant Wellness. All rights reserved. I_ ng eV|ty

Summit



Gut Metabolites
oo

BILE ACID METABOLITES Current 1.
_ > & Complex Carbohydrates
Cholic Acid (CA) (%) 017 DAY
Chenodeoxycholic Acid (CDCA) 114 I Conjugated form Fermentation
(%) ' Estrogen V
Deoxycholic Acid (DCA) (% 16.7 s e ~
' eoxycholic Acid (DCA) (%) 0.9 h&-}l]mmzbl: l \ ] SCFA
Lithocholic Acid (LCA) (%) 73.23 CA producing bacteria "
y
' LCA/DCA Ratio 4.37 J/ ,
e CDCA 7 Acetate Valerate
SHORT CHAIN FATTY ACIDS  Current i o B-Glucuronidase
Primary bile acids 1\
Acetate (%) 62.1 g ?
lPropionate (%) 30.5 DCA ( - - s
) \s ' Deconjugated form Binding Protein
l Butyrate (%) 1.9 LCA J/
Valerate (%) 20 Secondary bile acids Recirculation
2'r(r)‘t"a:lr ;Srl':%ll'} g(;hain Fatty Acids 176 .4
ESTROGEN METABOLISM Current '
B-Glucuronidase (U/mL) 1299 Intestinal excretion <€ Conjugated form

. Y ® o °
The Vibrant g °
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Fat Malabsorption

Bile aCid methOIite issues reerCt fat absorption BILE ACID METABOLITES Current Previous Result Reference
'Deoxycholic acid (DCA) (%) 82.90 — — 757504

0 24.2 75.8

i SS ueS/ I ead to f at SOI Ub I e an ti OX i dan t m al ab Sor p ti On/ Consider digestive support with betaine HCL. Consider pepsin, plant or pancreatic enzyme supplements, digestive herbs, bile salts, and

taurine. Micronutrient evaluation recommended, especially for fat soluble vitamins A, D, E, and K.

'Lithocholic acid (LCA) (%) 75.80 S— 753h 24.16-75.75

increasing oxidative stress and impacting longevity

Consider digestive support with betaine HCL. Consider pepsin, plant or pancreatic enzyme supplements, digestive herbs, bile salts, and
taurine. Micronutrient evaluation recommended, especially for fat soluble vitamins A, D, E, and K.

e fecal fat reveals lipid digestion and pancreatic - S > f f
DIGESTIVE INSUFFICIENCY AND MALABSORPTION MARKERS

enzyme sufficiency ENZYME INSUFFICIENCY Current Previous

. . . . . . . P tic elast 1 / i
e Fat soluble antioxidants like vitamin E and vitamin l sncreatic elastase 1 (meg/g) /8.0 0 100
HEE&E‘IF‘;SF IBER Current Previous HEE&EESF IBER

A are key to projection of lipid membranes and low
' Meat fiber DETECTED 'Vegetable fiber

antioxidant capacity triggers many of the FAT MALABSORPTION Current Previous

Hallmarks of Aging ot recaratmore 45.9 o 28

Lengevity
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Gut Zoomer Test Reportin

CHOLIC ACID (CA) ACETATE
Gallbtadder, « Dysregulated cholesterol levels due to altered lipid Colon, Brain

« Fat malabsorption (greasy stools) from dysregulated Liver, Gut feetabalism o

bile synthesis and affected cholesterol metabolism. g . :

el o ke St * Mood swings from affected neuronal signaling.
* Digestive discomfort due to gut dysbiosis. : ; 4
* Increased inflammation. v

CHENODEOXYCHOLIC ACID (CDCA) PROPIONATE I
* Affected bowel movements from gut inflammation B:‘:;'L:dg’u‘;“ » Potential weight regulation issues due to altered Pa';:‘::;;s

and impaired motility. '

¢ |nsulin resistance and poor blood sugar regulation due
to disrupted GLP-1 sensitivity.

energy homeostasis.

* |Impaired satiety leading to overeating due to affected
GLP-1 secretion.

DEOXYCHOLIC ACID (DCA)

Immune cells,

BUTYRATE I

« Elevated gut Inflammation via NFB. Colon * Gastric discomfort from weakeneﬁ intestinal lining. put, Brain
. e * Poor blood sugar control due to disrupted glucose B e o
+ Bowel discomfort due to low stool water content =1 EC : : ¥ : @Egﬁ ’
. 8 . regulation via GLP-1. - -
affecting gut motility and bowel movement. & X i : : o
& ¢ Brain fog from impaired neurogenesis.
LITHOCHOLIC ACID (LCA) VALERATE
» Toxin build-up due to poor detoxification Liver, Gut Skin

¢ Frequent gut infections from reduced immunity via '
VDR.
+ Bloating and irregular stools from gut dysbiosis.

« Affected skin barrier function leading to dry, irritated, AL
and itchy skin m';

B-GLUCORONIDASE

* Increased toxin reabsorption due to impaired Liver, Gut
glucuronidation.

* Hormonal imbalances leading to estrogen dominance.
¢ Elevated risk of inflammation.

B-GLUCORONIDASE PRODUCING BACTERIA

* Increased toxin reabsorption due to glucuronide Liver, Gut
cleavage (release of toxins or hormones).

: : . : : - 3
* Hormonal disruptions, including estrogen dominance. @Jg -
* Gut microbiota imbalance leading to inflammation. '

Copyright © 2025 Vibrant Wellness. All rights reserved.
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Bile Acids and Fat Soluble
A n t i OXi d q n t s Figure 10.2 — Distribution of Antioxidants

Antioxidants we must eat and digest vs. antioxidants we

o Vitamin E & Vitamin A

produce endogenously

e Only from diet, vitamin E, vitamin C, polyphenols

Taurine Ceruloplasmin Uric acid Transferrin
Glutathione peroxidase (Se) (binds copper) g!r}‘”"g_'“ (binds iron)
ilirubin

e 90% endogenous production: CoQl0, glutathione (require

Vitamin C

Zinc-copper-
superoxide dimutase

precursors, minerals, amino acids)

o
: ]
 Why this matters: aging of cells accelerates with ? Cm.@ : b
© = L/
mitochondrial damage and increased oxidative stress Z/ g PEROXISOME - ¢ )
= Glutathione 9 o
\ NUCLEUS peroxidase (selenium) zllijfni[lc;?see . -
e We must absorb antioxidants via healthy Gl tract and ~$ES Celmembrane EOHS S UF EuguE noon B muS
a N aYa
produce the endogenous ones to keep our cells healthy
and long-lived The Vibrant
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Gut Metabolites

GUT METABOLITES

BILE ACID METABOLITES Current Previous Result Reference
Cholic Acid (CA) (%) .17 . — <0.36
?Q)enodeoxycholic Acid (CDCA) 114 ¢ N <1.95
lDeoxycholic Acid (DCA) (%) 10.75 : = —_ 24.25-75.84
Lithocholic Acid (LCA) (%) 1.2 ” 24.16-75.75
'LCA!DCA Ratio 4.37 S— - 0.32-3.38
SHORT CHAIN FATTY ACIDS Current Previous Result Reference
—_ 37
Acetate (%) 62.1 e N — 60.2-72.7
' Propionate (%) 30.5 - . K 15.4-30.3
' Butyrate (%) 1.9 F 5.1-12.4
— %
Valerate (%) 2.0 o007 35 0.8-3.5
(Tﬁ,tiﬂ'rf,t',%ﬁg%hai" ratly Acics 176.4 # 45.4-210.1
ESTROGEN METABOLISM Current Previous Result Reference
B-Glucuronidase (U/mL) 1299 W <2300.0

Copyright © 2025 Vibrant Wellness. All rights reserved.
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Microbial Metabolites Impact on
Longevity Supplements

Abstract

(Poly)phenols (PPs) constitute a large family of phytochemicals with high chemical
diversity that are known to be active principles of plant-derived nutraceuticals and

herbal medicinal products. Their pharmacological activity, however, is difficult to
demonstrate due to their mild physiological effects, and to the large inter-individual
variability observed. Many PPs have little bioavailability and reach the colon almost

5240 Biochemical Pharmacology
unaltered. There they encounter the gut microbes resulting in a two-way interaction in v Volume 139, 1 September 2017, Pages 82-93

3

which PPs modulate the gut microbiota composition, and the intestinal microbes

catabolize the ingested PPs to release metabolites that are often more active and better Review
absorbed than the native phenolic compounds. The type and quantity of the PP The gut microbiota: A l<ey factor in the
metabolites produced in humans depend on the gut microbiota composition and therapeutic effects of (poly)phenols

function, and different metabotypes have been identified. However, not all the L
metabolites have the same biological activity, and therefore the final health effects of

dietary PPs depend on the gut microbiota composition. Stratification in clinical trials

according to individuals’ metabotypes is necessary to fully understand the health

effects of PPs. In this review, we present and discuss the most significant and updated

knowledge regarding the reciprocal interrelation of the gut microbiota with dietary

PPs as a key factor that modulates the health effects of these compounds. The review
will focus in those PPs that are known to be metabolized by gut microbiota resulting in
bioactive metabolites. The Vibrant ¢ ° ",
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Enhancing Effects of
Curcumin and
Resveratrol

Focusing on curcumin’s systemic absorption may

miss the point.

o Curcumin extensively metabolized by the gut

bacteria

o Local actions in gut and its impact on microbial

metabolites may be key to its benefits

The Vibra t'

Longewty
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Treatment Plan

e Treatment h. pylori with Prev-Pak and follow up
herbal program, addressed dysbiosis with
antimicrobial herbs and follow-up with probiotics
and Gl repair program

e HPA axis program

e Antioxidant support

e Retest at 6 month mark showed elimination of h.

pylori and dysbiosis, improvement of fat absorption

Léngevity

Copyright © 2025 Vibrant Wellness. All rights reserved. Sommit



Results

o Elimination of early-stage MALT lymphoma with
h. pylori treatment

o Improvement of oxidative stress, normalization of
absorption and microbial metabolites

o Reinvigored longevity program

The Vibrant

Lengevity
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Closing Thoughts

* The true power of testing lies in root-cause discovery, not just patient symptom relief. Treating
Gl is about much more than relieving Gl symptoms

e Fixing the gut can reduce oxidative stress, reduce inflammation and improve mitochondrial
function, this impacting longevity via many paths.
Key takeaways:
- Always run Gl testing, even in asymptomatic patients

- Use a multi-panel approach to uncover connections

- Longevity programs depend on nuances including metabolites and nutrient absorption, not

just intake of anti-aging products

The Vibrant ¢° " *,
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Meet Your Speaker

Kyle Gillett MD

Board Certified:
Family Medicine
Obesity Medicine

Gillett Health
Gillett Health Podcast
SageBio Visualizer




The Gut Microbiome

Food

A LR <
m Postbiotics /7

Problotlcs 0 ®* @ DySbIOSIS

The Vibrant
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Cookie cutter
gut protocol bad

Cookie cutter
gut protocol
good

Cookie cutter
gut protocol

34% . 34%

14%

2%
145

0.1%

100 115 130

The Vibrant ¢ ©
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%+ General Gut Health Protocols

Category

i. Exercise

& Diet

£ Environmental

Exposure

v, Fiber Intake

1. Bitters

Protocol

Mix of low, moderate, and high

Int2nsity exercise

Whaole food dist (eg.,

WMediterransan)

Cwutdoor and natural microbial

environment SXposure

Broad spectrum fiber supplement to
meet daily fiber target

Bitters before meaks

Copyright © 2025 Vibrant Wellness. All rights reserved.

Description

Promotes gut microbiome diversity
and improvas intestingl barriar

integrity

tnhances beneficial microbes and

reduces inflammatory species

Contact with biodverse naturs
ImMproves iImmune system vis

microbiome modulation

ncreases microbial drversity and
metabolite production like SCRAs

May enhance natural digestive
enzyme sacretion and bile flow

fdimited chinical evidence]

Supporting Evidence ]

Maillet 2t al., 2021

Sanchez-zarcia et al., 2024

Roslund &t al., 2021

Lawis et al, 2021

— (Traditional/clinical support: ot et
well-studgied in RCTs)

. ® o o °
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- Optional Additions
Optional Supplement

Emuksified oreganc cil

TUDCA

Avoid binders, biofilm disruptors,
anti-nutrients

Copyright © 2025 Vibrant Wellness. All rights reserved.

Purpose
Potential antimicrobial against

pathogenic cvergrowth

May support bile flow and intastinal
barrier integrity

Minimizes microbiome disruption

and gut liming damags

The Vibrant ¢ ©
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Figure 1
Progressive increase of physical activity level generates
changes in the intestinal microbiota
LoW 4 +====v---- Cardiorespiratory Fitness ----------.p High

f- N
£

Intense
activity :

boderate
actvity

Patho: = % - wlh SCFA
. Sy producing

, ar
species '™ 4 i lay .
i %
- i
Sy =

‘Bacterial diversity
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GUT METABOLITES

SHORT CHAIN FATTY ACIDS Current Previous Result Reference
' Butyrate (%) 1.2 uhsua_ 5.1-12.4

Butyrate is a short-chain fatty acid (SCFA) primarily produced through the bacterial fermentation of resistant starch and dietary fibers.
This process involves the microbial hydrolysis of dietary polysaccharides into monosaccharides, which are then fermented to form
butyrate. Butyrate serves as a vital energy source for colonocytes and supports gut barrier function by enhaneing tight junction integrity.
It also reduces intestinal inflammation and oxidative stress, promoting a healthy gut environment. Butyrate exerts its effects through G-
protein-coupled receptors 41 and 43 (GPR41 and GPR43), contributing to insulin sensitivity via glucagon-like peptide-1 (GLP-1), which
aids in glucose metabolism and enhances insulin secretion. Recent studies have shown that butyrate can support neurogenesis (the
formation of new neurons) in the brain via the 'gut-brain axis.’ Low fecal butyrate levels can cause gastrointestinal issues due to a
compromised intestinal lining, impaired blood sugar regulation from disrupted GLP-1 activity, and cognitive symptoms like brain fog due
to affected neurogenesis.

'Tatal Short Chain Fatty Acids 36.4 pu— 1

(micromol/g) 0 453 210

45.4-210.1

Total short-chain fatty acids (SCFAs) refer to the combined concentration of acetate, butyrate, propionate, valerate, iso-butyrate, and
other SCFAs in the gut. They are produced through the anaerobic fermentation of indigestible dietary fibers, such as resistant starch and
polysaccharides, by gut microbiota. SCFAs play essential roles in maintaining gut health by serving as energy sources for intestinal
epithelial cells, strengthening the gut barrier, and regulating microbial diversity. They help suppress intestinal inflammation, support gut
homeostasis, and influence systemic metabolic and immune responses. SCFAs interact with G-protein-coupled receptors 41 and 43
(GPR41 and GPR43), affecting gut motility, energy metabolism, and inflammatory pathways. Their benefits extend beyond the gut,
impacting insulin sensitivity, lipid metabolism, and neuroimmune interactions. Low fecal SCFA levels indicate dysbiosis and are linked to
various health conditions, including irritable bowel syndrome, inflammatory bowel disease, obesity, and metabolic disorders. Symptoms
of reduced SCFAs may include bloating, abdominal discomfort, fatigue, and irregular bowel movements.

Supplement Suggestions

SUPPLEMENTS
Butyrate: Fructans, Inulin, Vitamin B2
Total Short Chain Fatty Acids: Fructans, Inulin

Consider these supplements in relation to medical history and symptoms. Not all recommended supplements are appropriate in all individual cases. Consult a
wnowledgeable healthcare provider before taking any supplemental nutrients or probiotics.

The Vibrant g °
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First step
for high
calprotectin?

Parkinsons Disease l

. ® :
Constipation Py S Constipation Standard of Care &
Constipation
$
Dietary Fiber |
| Constipation Constipation i
"

Gul In ﬂammatiunF
L |

Created in BioRender.com bio

GUT INFLAMMATORY MARKERS

Test Name Current Previous Result Reference
Calprotectin (mcg/g) N e—
1] o 0 50 116 =50.0

. ® o o °
The Vibrant g °
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Fiber (g per 1000 kcal)
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Fiber (g per 1000 kcal)

I
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KEY ENVIRONMENTAL
VARIABLES THAT AFFECT
BUTYRATE-PRODUCING
BACTERIAL EXPOSURE:

PATHWAYS OF
EXPOSURETO
BUTYRATE-PRODUCING
BACTERIA:

S5P. KINEOTHRIX ALVSOIDES)

The Vibrant .

0ngevﬂy
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Specific protocols: Beta-

glucuronidase, intrahepatic

recirculation, and gut
metabolism

Léngevity

ummi
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Irinotecan
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Consider stool frequency in
making protocol

Correlalu

aclivily
Parameter -GN
Faecal frequency (umes/ week) -2+ 1-3(4H) — 0744
Faecal wel weight (g)* 158 + 48 (97-211) 0-12

156 + B8 (55-308)
Transit ume (h) 339+ 13-5(45-3-81-4) 0-43
Intake of luid (g d ") 2527 +476(2080-3743) —0-02
Intake of fibre (g d ") 189+ 2-5(15-8-22-6) — (Y
Copyright © 2025 Vibrant Wellness. All rights reserved. L ngseuryrﬂty



<1 Control of Gut B-Glucuronidase (GUS) Activity

Strategy Mechanism Examples / Notes

1. Inhibit the Enzyme Directly block GUS enzyme activity - Calcium D-Glucarate (comverted to glucaric acid in gut)
- GUS inhibitors from polyphenols, flavonoids (e.q., EGCG, curcumin)
- Phamaceuticals in trials targeting microbial GUS

2. Reduce GUS-Producing Bacteria Antimicrobial suppression of high - Rifaximin {non-systemic antibiotic)
(esp. E. coli) GUS-expressing strains - Herbal antimicrobials: berbenne, oregano oil. neem
- Reduces abundance of £ coli and Bacteroides spp.

3. Outcompete with Beneficial Probiotic or prebiotic use to crowd - Probictics: L ooidophilus, B, longum, Soccharomyces boularail
Microbes out or displace high-GUS producers - Prebiotics: D-mannose, inulin, GO%
- Boosts Alistipes, Akkermansia (potentially lower GUS activity)

*Plus effects of bile acids, and
estrogens

. ® o o °
The Vibrant g o

Lengevity
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Estrone, mean [5E) 154 (20) 121 (169 39911138

B-glucuronidase correlation R=045 P=003 R=027 P=056& A=0.03 P=083
B-glucosidase corelation R=0.32 P=012 A=-0.13 P=079 R=0.06 P=0 8]
Sharinon index =035 P=008 R=0.74 P=0106 R=0.005 =098
Obsarvad Lpecies F=0.45 P=0.02 R=0280 P=0.03 R=0.09 P=0.71
D B
Eﬁémenopabse ' o 2.5 ' " ' o
@ men
E - o ik -
5| * postmenopausal women
® 2.9} 1 — .
5 " e 2 . %
e 5 I o o " E 4 5 I & o o= %a o
W .- O (&)
o - O 4 &
5 45| c " {2 T
-'E-s o 0 = 4} " @
g 4 ° o J = o 9
o @ =
35 R=004 -
° P=0.89
3 1 1 1
45 5 55 B b.5
Shannon index 4 45 5 5.5 B B5S

The Vibrant ¢ ©
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Specific protocols: Bile Acids,
sequestrants, intrahepatic
recirculation, and hormones

Léngevity

ummi
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Common interaction: Ezetimibe

Taken together, these results suggest that coles-
tyramine has the potential to bind ezetimibe and
reduce its systemic bioavailability when adminis-
tered concomitantly (table III). Therefore, adminis-
tration of colestyramine and ezetimibe should be
spaced several hours apart (2 hours before or 4 hours
after administration of a bile acid binding agent) to
avoid impeding the absorption of ezetimibe and
potentially minimising its therapeutic effect.!'* The

Bile acids, bile acid sequestrants, and any GUS inhibitor will affect:
Any med that is mostly absorbed with help of glucuronidation

The Vibrant

Lengevity
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O

Both are efficacious

Ezatimibae

Ezatimibe-Gluc

Ezetimilbe-Gluc is stronger
Long duration of action due to intrahepatic recirculation

Consider twice daily dosing for those on GUT inhibitors, low bile acid, or
less potent glucuronidation genetics

The Vibrant

Lengevity
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Steroed matatois T [ 1" j“ Cheavage in the enronment
o N "..I | |
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~LA
J: N |
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Opposite effect for many drugs like (oral) estradiol.

More absorbed with less glucuronidation

The Vibrant g ©
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Maillet, A, Groussard, C., Denis, C., Gratas-Delamarche, A, & Vasson, M. P. (2021). Exercise and gut microbiota: A window for
health. Frontiers in Nutrition, 8, 637010. https://doi.org/10.3389/fnut.2021.637010

o Sanchez-Garciqg, L, Calatayud, M., Alcaide-Hidalgo, J. M., & RufiGn-Henares, J. A. (2024). Influence of a whole-food, plant-
basec/j d/iet/on gut microbiota and inflasnmation in healthy adults. Nutrients, 16(17), 2946. https://www.mdpi.com/2072-
6643/16/17/2946

o Roslund, M. I, Puhakka, R., Grénroos, M., Nurminen, N., Oikarinen, S., Siter, N,, ... & Sinkkonen, A. (2021). Biodiversity intervention
enhances immune regulation and health-associated commensal microbiota among daycare children. Science of The
Total Environment, 146063. https://doi.org/10.1016 /j.scitotenv.2021.146063

o Ma, W., Nguyen, L. H., Song, M., Wang, D. D., Franzosq, E. A,, Kosoy, R,, ... & Chan, A. T. (2021). Dietary fiber intake, the gut
microbiome, and chronic systemic inflammation in a cohort of adult men. Genome Medicine, 13, 102.
https://doi.org/10.1186/s13073-021-00921-y,

o Goldin, B. R, & Swenson, L. (1998). Relationship between faecal microbial enzyme activities and diet. Journal of Applied
Microbiology, 84(4), 379-385. https://doi.org/10.1046/j.1365-2672.1998.00454.x

o Jalili, C,, Simard, J., Labrie, C., & Bélanger, A. (2016). Hepatic androgen inactivation is strongly impacted by beta-
glucuronidase activity: Consequences for hormonal regulation and drug metabolism. Scientific Reports, 6, 35539.
https://www.nature.com/articles/srep35539

o Jia, B, Park, D., Han, C,, Yu, J., Lee, S., & Chun, J. (2023). Gut microbiome-mediated mechanisms for reducing cholesterol
levels: Implications for ameliorating cardiovascular disease. Trends in Microbiology, 31(1), 76-91.

o Kosoglou, T, Statkevich, P., Johnson-Levonas, A, Paolini, J. F, Bergman, A. J., & Alton, K. B. (2005). Ezetimibe: A review of its
metabolism, pharmacokinetics and drug interactions. Clinical Pharmacokinetics, 44, 467-494.
https://doi.org/10.2165/00003088-200544050-00002
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The Gut-Microbiome-Connection
How Systemic Health Starts in the Gut

Sue Mitchell MD
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Meet Your Speaker

Sue Mitchell, MD

B\ )\ Board-Certified Gastroenterologist
Founder of Gutwell Medical

www.gutwellmedical.com
T.719-238-6664



Objectives

o My journey from traditional to functional

o Importance of detailed Gl symptom history
> Abnormal gut motility’s link to systemic inflammation
o Vibrant Panels in my clinical practice

> My approach and Gl pearls using Vibrant

The Vibrant ¢® " °,
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Full Transparency
10 years ago

“Oh, you're on a PPI?”
“No problem-stay on it
indefinitely”

“Candida overgrowth?”
“No such thing - Candida is
normal in the gut”

GUI 6

“Vitamin D deficiency and gut
health?”
“Talk to your PCP”

“Fiber?”
“Just take Metamucil every day”




Traditional Gastroenterology

o Traditional private practice 1996 -2021

o Stong referral base of “IBS” type patients

o Referral center for motility issues

o 2018 - hired NP provider certified in Functional Medicine

o 2019- Gastroenterology Advanced Practice Module (IFM)

The Vibrant

Lengevity
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Functional Gastroenterology

o The microbiome is REVOLUTIONARY!

o 2019 -2025: Margaret Harris, PhD, Professor of Nutrition at UCCS
= Expert in microbiome, supplements, and nutrigenomics

o Vibrant Wellness Panels
o Functional & Traditional Gl - 2 years to develop protocols

o 2021 until now - Gutwell Medical

The Vibrant

Lengevity
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THE IMPORTANCE OF A GOOD HISTOR

Belching
Nausea/Vomiting
Constipation

Diarrhea
Constipation

STOMACH SMALL INTESTINE

Copyright © 2025 Vibrant Wellness. All rights reserved.

Belching
Naused




Clinical Gl Questions
Stomach vs Small Intestine

> Bloating?
o Abdominal pain?
o Early satiety?
o What type of foods make you
feel worse? =
o Do you feel full when you go to
bed?

The Vibrant ¢ ¢
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Gastroparesis
Making the Diagnosis

= Diet = radiolabeled egg whites/toast/jam
= Diagnostic Criteria:
e 2 hours: > 60 % of meadl remains OR 4 hours: >10% of meal remains

o On EGD: see food in stomach from night before — then probable gastroparesis
but patients likely to be dx with Functional Dyspepsia

Pitfalls with GES:
(e ¢ Circadianrhythms affect GES (.
~ o Test meal does not contain fat
or fiber

The Vibrant g
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The Same Spectrum of Disease
Functional Dyspepsia & Gastroparesis

o 2025 - Paper suggesting part of same spectrum of disease'

> §XS overlap and FD 25 -37% have delayed gastric emptying?

o 2022 studies link FD to bx proven leaky gut®
= Dx Celiac disease - duodenal biopsies

o ldiopathic gastroparesis - associated with increased
hsCRP/HgAIC* which is linked to systemic inflammation

The Vibrant ¢® " °,
Copyright © 2025 Vibrant Wellness. All rights reserved. L..n g eVIty
[ I

Summit



Normal Stomach EGD

Retained Plant Fibers
*Both patients had normal GES*

’\

‘w Plantfiber requires mechanical grinding by stomach® "

- S

. Y o o °
The Vibrant g .

Lengevity
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Traditional Treatments

Functional Dyspepsia Gastroparesis SIBO/IMO/SIFO

Proton Pump Inhibitors Promotility drugs

SSRI's Gastroparesis Diet Antiblotics

Carafate *Standard of Care*

Promotility drugs

‘ “. What do all these entities have in common? O
& All three are associated with MMC impairment®-2, ~

The Vibrant g
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Migrating Motor Complex

CONTRACTILE ACTIVITY

Normal MMCs are vital for a healthy woaing - Foodng
microbiome | | : el
o Push food, debiris, toxins, g -
pathogens through SI (90 mins) !
> Pacemaker cells initiate MMC

= Antrum ~ 72%
= Duodenum ~28%
o Antrum origin = stronger
amplitude and longer duration’

Distance (cm) from duodenum

!'— —Fasting———>, L Bl
0 1 2 3 4 5 6 7 8
Time (hr) 10

Image from: Doctorlib

The Vibrant ¢
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Overview of Motility

Functional SIBO/IMO/SIFO Microbiome Dysbiosis
Dyspepsia Systemic Inflammation
Gastroparesis

Abnormal MMCs

inate MMC
712%

"
Originate MMC
28%

MMCs begin when stomach is empty™" °
Fat delays MMCs the longest and protein the
shortest™




My Protocol
Initial Appointment

90-minute initial appointment includes:

= Detailed history
= Review initial labs - Health Span Assessment

= Education on the gut

'. S
l..u-s-..-J i

(= | Yt W

= Two-week detox protocol
= Symptom tracker

= Additional testing (Vibrant panels, SIBO etc.)

. Y [ ) °
The Vibrant g °
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Health Span Assessment Panel

o Nutritional Status: iron panel, folate, vitamin D, vitamin B12, ferritin, omega
index

o Blood sugar regulation: glucose, HgAlc, insulin, glycated serum protein,
adiponectin, leptin

o Inflammation: hsCRP, ox-LDL, homocysteine, MPO, PLAC

o Autoimmunity: rheumatoid factor, ANA

o Adrenal and Sex Hormones: cortisol, estradiol, testosterone, progesterone

o Thyroid: T3, T4, free T3, free T4, TSH, anti-TPO, rT3, anti-TG

o Immune: IgG, IgM (add on IgA when you order)

o Hematologic: CBC with differential

o Chemistries: CMP (includes GGT)

o Cardiovascular: LDL, sdLDL, HDL, Apo-A-1, ApoB

The Vibrant

Lengevity
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My Gut-Healing Protocol

o Liguid/Smoothie meals - to ensure optimal conditions for
antral MMC
o Nourish small intestine
o Remove inflammatory foods
= Vibrant Food Sensitivities and Food Zoomers
o Ensure empty stomach when going to bed
= |[ncrease in jejunal phase 3 MMCs while sleeping™
o Quiet the brain!

The Vibrant

Lengevity
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Standard of Care - Gastroparesis
Cleveland Clinic’s Gastroparesis Diet

e Skim milk
e Fat free broth
e PowerAde e Cream of wheat » Blended foods
e Gatorade e Scrambled eggs ¢ Lean meats (ground)
e Soft drinks ¢ Vegetable and fruit e Poultry
e Bouillon juices ¢ Peanut butter
 Cooked vegetables
without skins

14
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My Gastroparesis Diet
Nourishing the Microbiome

B Goat milk
e / Prebiotic (HMO)

Goat milk kefir
Probiotic

Berries (blueberries,
raspberries, etc.)
Prebiotic & Phytonutrients (

Green banana -
optional \
Prebiotic

Add Protein

Inflammacore Powder
Protein/Glutamine/Antioxi

dants i\,z
S

Add SBIf/Sacc B, etc.

-

€

*Developed with Dr. Margaret Harris, PhD

15-19
Goals:

Rest stomach - Optimize MMC's - Nourish proximal small intestine



Favorite Vibrant Panels

o Vibrant Gut Zoomer

= Good for all Gl sxs

= Inflammatory markers, SIFO, leaky gut, etc.
o Vibrant Wheat Zoomer

= Helpful for confirming leaky gut dx and wheat sensitivity
> Food Sensitivity Panel (Food Zoomers)

= [dentify inflammatory foods/leaky gut triggers
o Vibrant Candida/IBS Panel

» Helpful in SIFO dx and root cause for IBS (Ab to CdtB and vinculin)
o Vibrant Micronutrient Panel

= Great to personalize supplements

The Vibrant

Lengevity
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Two Week Detox Protocol

Breakfast Lunch Dinner
Healing Soft, easy to digest Healing Smoothie
Smoothie Ground meats/ steamed 30-35 g protein
30-35 g protein veggies Optimize nighttime

30-35 g protein Ry



Symptom Tracker
Real Time

“Please rate your symptoms every day on a scale from 0-10, 10 being the worst it gets,
and 0 being completely resolved. Some may be yes/no or other numerical ratings.”

WEEK 1

Symptom | Baseline

Symptom 1| Bloating 7/10 7 7 6 5 5 4 4
Symptom 2| Feeling | g, 8 8 8 6 6 4 3
Full
Symptom 3| Flatulence 6/10 6 6 A 5 A 3 3
Symptom 4| Fatigue 8/10 8 8 s 7 6 6 6
| Lack of |
Symptom 5 Hunger 9/10 9 9 5 5 4 4 4
St Stomach
4 6p | Empty at No No No Yes Yes Yes Yes Yes
bedtime

Copyright © 2025 Vibrant Wellness. All rights reserved.
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Two Week Follow Up

o Follow up in two weeks
o Collaborate on patient’'s next steps
o Our 6-week program - Dr. Mitchell + Functional Nutritionist
o Conditions that always use smoothie protocol:
= Diverticulitis
= C. difficile/Infectious/Microscopic colitis
= SIBO/SIFO
= |IBD - Crohn’s with narrowing of intestine
= FD/Gastroparesis

The Vibrant
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Casel
Crohn’s & Leaky Gut
HPI:

40 yo female with hx of Crohn'’s, s/p subtotal colectomy/high ostomy output. Mayo
evaluation and negative SIBO

SXS:
Early satiety, bloating, abd distention followed by explosive ostomy output

Vibrant Testing:
Cardiac CRP - 2.5, severe vitamin D deficiency, Food Sensitivity Panel (corn, wheat, eggs)

TX:

Corrected nutrient deficiencies

Two-week protocol (SBI and Sacc. B)

3rd Week: ostomy output reduced by 50% /Solid lunch using Vibrant Panels
Added inulin (prebiotic fiber) to smoothie

6 weeks - solid stool from ostomy and cardiac CRP at 1.3

w Protocol optimized feeding the small bowel &y



Case 2

SIFO Dx via Vibrant

HPI:

45 yo male came from Puerto Rico convinced he had SIFO, but Gl wouldn't treat.
Recurrent UTI past 4 months, tx with various Abx, no improvement. Diflucan for 4
days for yeast in urine and felt better.

SXS:
Severe belching, mild bloating, abdominal discomfort

Labs:
Cardiac CRP - 2.23

Testing:

Candida/IBS Panel

Gut Zoomer

Total Toxic Burden- normal

Traditonal Gl does not tx SIFO

¥ *vibrant Gut Zoomer and IBS/Candida panel %

e



Case 2
SIFO Insight via Vibrant

IgM

Gut Zoomer Results Candida + IBS Panel Results
Fungi Current Previous Reference e 0.3
' Candida spp. 8 | 9 e 3 1 102 l Candida tropicalis >3 0
' Candida parapsilosis 272 4

Candida glabrata
Candida krusei

' Candida lusitaniae
Candida dubliniensis

' Candida guilliermondii

0.9
27.

>30

4.6
4.2
4.9
4.3
3.8
4.3
3.4
3.1



Case 2
SIFO Dx via Vibrant

Treatment

Diflucan 100 mg po daily for 14 days
Nystatin 500,000 unit tabs po QID for 2 months
Discussed dietary protocols

Consider adding SBI to smoothie protocols

Flagyl/Metronidazole is good for

-
methane producers

—_—

T



Case 3
Methanogens & Constipation

HPI:
43 yo female hx of methane/hydrogen SIBO - two rounds Abx
Hospitalized for food poisoning prior to symptoms beginning

SXS:
Bloating (abd distention), fatigue, diet fatigue, constipation (cannot
evacuate rectum)

Labs:
HgAIC: 5.4, glucose: 93, Insulin: 10.7, hsCRP: 2.89, IgA: 448 , vitamin D: 29

Vibrant Panels:
Gut Zoomer
Candida IBS panel



Case 3
Vibrant Panels

IBS Candida Panel
Anti-Vinculin 1gG 3 4 ’ ———— <10.0
t 0 10 20
Anti-Cytolethal Distending Toxin L 4
B 10G | ey <10.0
9 0 10 20
*Candida Antibodies were also moderately positive
Gut Zoomer
' Methanobrevibacter smithii 2 6 . 3 —. <20.0
0 20
' Fecal Zonulin (ng/mL) 3 9 1 : 9 [ — 25.1-160.8
| L 160
pH 6 _ 2 ommmms’ 6.1-7.8
0 68 7.8
slgA (mcg/qg) T _ .0- :
{ 1900.8 .




YW kb ™

Case 3

Symptom Trackers

Symptom | Baseline

Symptom 1| Bloating 7/10 6 6 5 5 5 5 4
Symptom 2 [Flatulence| 7/10 6 6 6 5 6 5 4
Symptom 3| Fatigue 5/10 5 5 5 4 4 5 5
Symptom 4| Brain Fog 5/10 5 5 5 4 4 4 4
Symptom 5| Puffiness 6/10 6 5 5 5 5 5 5
weens . ’ ' '
Symptom | Baseline Mon

Symptom 1| Bloating 7/10 2 2 2 2 2 2 2
Symptom 2 |Flatulence| 7/10 3 3 3 2 2 2 2
Symptom 3| Fatigue 5/10 2 2 2 2 > > )
Symptom 4 | Brain Fog 5/10 2 2 2 2 > > )
Symptom 5| Puffiness 6/10 2 2 2 > > > )
CurmntAarm R ra-=s Reainl R /1N > 2 2 - - - -




Case 4
Root Cause & IBS Panel

HPI:

37 yo WF (Functional Nutritionist) - 20 years of Gl issues - started after severe
food poisoning event, subsequent food poisoning resulted in flare of symptoms
and slowing of motility.

SXS:
Early satiety, nauseq, visceral hypersensitivity, abd distention and bloating,
abd pain - worse as the day goes on

Previous testing:
Gl workup:
EGD - normal, GES - normal, Colonoscopy - normal

Could not find root cause of symptoms



Case 4
Root Cause & IBS Panel

IBS testing:
Showed positive Anti-Vinculin antibodies

Antibody Detected Patient Value (OD) Antibody Levels
Anti-CdiB Ab 1.50 Not Elevated
Anti-Vinculin Ab 1.97 Elevated

Correlation with IBS:
o Anti-CdtB antibodies can mistakenly target and damage gut neurons,
disrupting gut motility and leading to post-infectious IBS

o Anti-vinculin antibodies are correlated with decreased pacemaker cells in
stomach and associated with altered MMCs in SIBO?°

' Vibrant IBS/Candida panel can help find root cause of IBS symptoms



Final Case
C.diff Colitis vs C. diff Carrier

GUT PATHOGENS

Bacteria Current Previous Reference Bacteria Current Previous Reference
Clostridium difficile <7 e <52 '%‘;?;rf'”m difficile 5§ £ag <5.8¢2
Clostridium difficile . Clostridium
Toxin B <le2 S perfringens <le2 e

Pt. can be a carrier of C. diff, but to have C. diff colitis, you must prove that the

- toxin is present (further testing). -

For carriers, use caution with antibiotics and work to optimize microbiome.



C. diff Carrier vs. C. diff Colitis

Bacteria ‘ Result: No ova and parasites seen
Campylobacter Comments: One negative specimen does not rule out the possibility of a parasitic
(C. jejuni/ C. coli) infection.
Clostridium difficile
Toxin A/B gene only * Correlate with C. diffcile Toxin L R s
Fress ) WHITE BLOOD CELLS, STOOL
Escherichia coli 0157 Result: No white blood cells seen. . Normal |
(= conoion) Reference Range: Normal: No white blood cells seen.
Enteroaggregative E.coli
(EAEC)
Enterotoxigenic E.col Not Detected » FECAL FAT, QUALITATIVE
(ETEC) It/st

Neutral Fat: < 60 fat globules / HPF . Normal |
Salmonella spp.

Reference Range: Normal: < 60 fat globules/HPF
Shiga-like toxin producing E.coli Increased: 2 60 fat globules/HPF
(STEC) stx1/stx2
Shigella spp. / Enteroinvasive E.coli e e
(EIEC) ) CALPROTECTIN, STOOL
Vibrio spp. Not Detected Result: 80.8 mg/kg
V. vulnificus/ V. chol
e st Reference Range: Normal: < 50 mg/kg
Vibrio parahaemolyticus Borderline: 2 50 — < 120 mg/kg

o 290 Abnormal: 2 120 mg/kg
Yersinia enterocolitica
Viruses
‘ } PANCREATIC-ELASTASE ELISA, STOOL
Adenovirus F 40/41 Not Detected Result: 450.19 pg/mL " Normal |
Norovirus GI/GlI Reference Range: Normal: > 200 ug/mL
Rotavirus A Slight to moderate pancreatic insufficiency: 100-200 pg/mL
Severe pancreatic insufficiency: < 100 pg/mL

Parasites
Entamoeba histolytica Result: Positive

The Vibrant g °
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Clinical Pearl Takeaways

w Gastroparesis is underdiagnosed in traditional Gl

. Focus on optimizing MMCs as treatable root cause to systemic
—inflammation.

. Consider SIFO as a root cause patients with SIBO, gastroparesis
~ and leaky gut

e Vibrant IBS/Candida Panel and Gut Zoomers can help identify
~ rootcauses

The Vibrant
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Thank You!  [éngevity
E A0

Scan the QR code to access Gl
Restoration Protocol.

Password “Longevity"

This link will be active for the next
30 days!

www.gutwellmedical.com
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