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Workshop Objectives:
• Define gastrointestinal hyperpermeability and its role in chronic
inflammation
• Understand the role FUT2 variant and its relationship to
multiple conditions
• Treatment considerations to influence gut bacteria

Gastrointestinal complaints
are among the leading reasons
that patients seek health care.
“Over 95 million Americans
experience some kind of
digestive problem…total
health care costs exceed $40
billion annually.”

American College of Gastroenterology

Common approaches may alleviate
symptoms...
such as occasional indigestion, occasional
heartburn, abdominal cramping, urgent bowel
movements,
or occasional
constipation.
They may only
temporarily mask
the underlying
issues and have
potential
adverse effects.

IBS, IBD, Crohn’s, Ulcerative Colitis
• As many as 20 percent of the adult
population, or one in five Americans,
have symptoms of IBS, making it one of
the most common disorders diagnosed
by doctors.
• Irritable bowel syndrome may be a
lifelong condition.
• For some people, symptoms are
disabling and reduce the ability to work,
travel, and attend social events.
http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0001292/#adam_000
246.disease.prognosis

No Known Consensus….
• Crohn’s disease and Ulcerative colitis are both major categories
of inflammatory bowel diseases (IBD). IBD affects an estimated
1.6 million Americans.
• What Causes Inflammatory Bowel Disease?
• IBD is a disease with an unknown cause. Some agent or a
combination of agents -- bacteria, viruses, antigens -triggers the body's immune system to produce an
inflammatory reaction in the intestinal tract.

M’Koma, A. 2013 Aug; 6: 33-47. PMID: 24833941

Inflammation & Pain:
Key Regulator of Gene
Expression
• Nuclear factor-kappa B (NF-κB)
o
o

Protein complex that controls DNA
transcription/genetic expression
When activated, controls/regulates
the expression of ~500 genes,
including:
–
–
–

Pro-inflammatory enzymes: PLA2, COX-1,
COX-2, LOX
Pro-inflammatory cytokines: IL-1β, IL-6,
IL-12, TNFα
Chemokines: CXCL8 (aka IL-8), MCP-1

Shih R et al. Front Mol Neurosci. 2015;8:77.

• Patients with inflammatory bowel disease have increased
risk of autoimmune and inflammatory diseases.

• Chronic, noncommunicable, and inflammation-associated
diseases remain the largest cause of morbidity and
mortality globally and within the United States.

World J Gastroenterol. 2017 Sep 7; 23(33): 6137–6146.Published online 2017 Sep 7. doi: 10.3748/wjg.v23.i33.6137

The Gastrointestinal Tract
• A 15 foot tube running through the body
from mouth to anus where food from the
stomach passes into the intestine for
further digestion.
• Intestinal wall contains hundreds of
different species of healthy and unhealthy
bacteria numbering in the billions!
• Healthy: L. acidophilus and Bifidobacteria
• Unhealthy: Pathogenic bacteria
and fungus
• Normalization of gut function results in
improved clinical outcomes across many
diverse diseases.

Normal Intestinal Permeability
Glucose

Transcellular Pathway

Poor
digestion

Alcohol
Poor diet
Normal Intestinal
Permeability
Hyperpermeability
Infections
NSAIDs

Dysbiosis

Antibiotics

Toxins

Inflammation
Food allergies & Intolerances
Immune system dysregulation

Major Role of the Gastrointestinal Tract is
To act as a barrier to finely regulate the trafficking
of macromolecules between the external
(food/microbes) and internal environment
(systemic, cells, tissues, etc).
When this complex barrier is broken, foreign
macromolecules can enter, interact with the
immune system, and result in an inflammatory
response which can lead to a multitude of local
intestinal and systemic extraintestinal diseases.
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Fasano and Shea-Donohue, Nature Clinical Practice
Gastroenterology & Hepatology September 2005 vol 2 no 9

What is “Leaky Gut”?
• Leaky gut syndrome is a condition that
affects your digestive system.
• Your intestines have tight junctions, or
small gaps, that allow nutrients and water
to pass into your bloodstream.

What is “Leaky Gut”?
In leaky gut syndrome, these tight
junctions loosen, potentially allowing
harmful substances like bacteria, toxins,
and undigested food particles to enter the
bloodstream.

“Disruption of the intestinal TJ barrier, followed by permeation of
luminal noxious molecules, induces a perturbation of the mucosal
immune system and inflammation, and can act as a trigger for the
development of intestinal and systemic diseases.”
Suzuki T Cell Mol Life Sci 2012; DOI 10.1007/s00018-012-1070-x

Why is “Leaky Gut” a Concern?
Leaky gut is associated with numerous acute and chronic diseases:
• Chronic inflammatory response syndrome (CIRS)
• Inflammatory bowel disease
• Type-1 diabetes
• Autoimmune disease
• Allergies
• Asthma
• Arthritis
• Liver disease
• Obesity
• Metabolic syndrome
Qinghui Mu, Jay Kirby, Christopher M. Reilly, Xin M. LuoFront Immunol. 2017; 8: 598. Published online 2017 May
23. doi

Gluten sensitivity may be an underlying factor as well..

“A leaky gut has been recently proposed to be a universal
initiating trigger for autoimmune diseases”

Fasano A. Surprises from celiac disease. Sci Am. 2009
Aug;301(2):54-61

• 107,000 hospitalizations
• 16,500 NSAID-related annual deaths
• 15th most common cause of death in the
United States
• 80% of patients have no reliable warning signs
• Intestinal injury can begin within 72 hours of
use
Wolfe, M. MD, et al, The New England Journal of Medicine, June
17, 1999, Vol. 340, No. 24, pp. 1888-1889
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Human Microbiome Project
Microbes exist on all body
surfaces: skin, oral cavity,
vagina, gut.

The human microbiome is
diverse (The gut contains
thousands of species alone).

Dysbiosis or microbial
imbalance may play a role in
immunological, metabolic
and neurological diseases.

The Human Microbiome Project has led to the finding that health conditions are in part
defined and influenced by specific microbiota.
http://www.nytimes.com/interactive/2012/06/19/science/0619-microbiome.html?_r=0
http://www.nytimes.com/2013/05/19/magazine/say-hello-to-the-100-trillion-bacteria-that-make-up-your-microbiome.html?pagewanted=all

Establishment of the Gut Microbiota
At birth, the GI tract and immune
system are immature
Colonization with microbes builds after
birth
Once the microbiota are established
around age 2-3, the community is
relatively stable over time within an
individual

•
•

Palmer C, Bik EM, DiGiulio DB, et al. Development of the human infant intestinal microbiota. PLoS Biol. 2007;5(7):1556-1573.
Faith JJ, Guruge JJL, Charbonneau M, et al. The long-term stability of the human gut microbiota. Science. 2013;341(6141):1237439.

Initial Colonization of the Gut

• Factors affecting initial colonization of the gut in infants:
• Gestation length
• Mode of delivery
• Feeding practices
• Antibiotic exposures
• Birth order
• Negative influences on the establishment of a healthy gut
microbiota and factors that decrease microbial diversity in
infants and young children can have lifelong detrimental health
impacts.
• Matamoros S, Gras-Leguen C, Le Vacon F, et al. Development of intestinal microbiota in infants and its impact on health. Trends Microbiol. 2013;21:167-73.
• Adlerberth I, Wold AE. Establishment of the gut microbiota in Western infants. Acta Paediatr. 2009;98:229-38.

Mode of Delivery - Long Term Sequelae
• Children born by C-section are at increased risk of developing:
• Conditions of the “Atopic Triad”
• Atopic dermatitis
• Allergic rhinitis
• Asthma
• Type 1 diabetes

Penders J, Thijs C, van den Brandt PA, et al. Gut microbiota composition and development of atopic manifestations in infancy: the KOALA Birth Cohort Study. Gut.
2007;56:661-7.
• Thavagnanam S, Fleming J, Bromley A, et al. A meta-analysis of the association between Caesarean section and childhood asthma. Clin Exp Allergy. 2008;38:629-33.
• Cardwell CR, Stene LC, Joner G, et al. Caesarean section is associated with an increased risk of childhood-onset type 1 diabetes mellitus: a meta-analysis of
observational studies. Diabetologia. 2008;51:726-35.
•

Feeding Practices - Long Term Sequelae
• Formula fed infants are at higher risk of:
• Atopic dermatitis
• Pediatric inflammatory bowel disease (Ulcerative colitis,
Crohn’s disease).
• Type 2 diabetes later in life
• Obesity later in life

Penders J, Thijs C, van den Brandt PA, et al. Gut microbiota composition and development of atopic manifestations in infancy: the KOALA Birth Cohort Study. Gut.
2007;56:661-7.
• Le Huërou-Luron I, Blat S, Boudry G. Breast- v. formula-feeding: impacts on the digestive tract and immediate and long-term health effects. Nutr Res Rev.
2010;23(1):23-36.
•

Research-Proven Benefits of Probiotics
• Improved GI function
• Better nutrient absorption
• Reduced constipation, gas &
bloating
• Reduce harmful bacteria
• Improved immune function:
less sickness
• Reduced allergies
• Reduced urogenital infections
• Improved lactose digestion

“The intestinal microflora is a positive health asset that crucially
“Pharmabiotic
is a generic
termand
to encompass
any form of of the
influences
the normal
structural
functional development
therapeutic exploitation of the commensal flora, including the use of
mucosal immune system.”
live probiotic bacteria, probiotic-derived biologically active
metabolites, prebiotics, synbiotics or genetically modified commensal
“Collectively, the flora has a metabolic activity equal to a virtual organ
bacteria.”
with an organ.”
“Manipulation of the floraO’Hara
is becoming
a realistic therapeutic and
A et al. EMBO reports 2006 7(7) 688-692
prophylactic strategy for many infectious, inflammatory and even
neoplastic diseases within the gut.”
O’Hara A et al. EMBO reports 2006 7(7) 688-692

“The initial screening and selection of probiotics includes testing of
the following important criteria: phenotype and genotype stability,
including plasmid stability; carbohydrate and protein utilization
patterns; acid and bile tolerance and survival and growth; bile
metabolism; intestinal epithelial adhesion properties; production of
antimicrobial substances; antibiotic resistance patters; ability to
inhibit know gut pathogens, spoilage organisms, or both; and
immunogenicity.”
Tuomola E et al AJCN 2001;73(suppl):393S-398S

Determining a probiotic

“defined viable microorganisms,
sufficient amounts of which reach the
intestine in an active state and thus
exert positive health effects.”

de Vrese et al. Adv Biochem Engin/Biotech
111:1-66, 2008

•
•
•
•
•

Found in humans
“defined”
“viable”
“sufficient amounts of which reach the
intestine in an active state”
“exert positive health effects.”

L. Salivarius UCC118 produce
bacteriocins
“Here we demonstrate that
Lactobacillus salivarius UCC118, a
recently sequenced and
genetically tractable probiotic
strain of human origin, produces
a bacteriocin in vivo that can
significantly protect mice against
infection with the invasive
foodborne pathogen Listeria
monocytogenes.”
Corr, et al. 2007 PNAS 104;18:7617-7621

Although many strains are commercially available,
very few have supporting clinical data
Genus, Species and Strain Characterization
GENUS

LACTOBACILLI

L. acidophilus

SACCHAROMYCES

BIFIDOBACTERIA

B. infantis

L. casei

S. cerevisiae

B. lactis

SPECIES

L. plantarum

STRAIN

L. rhamnosus

299V

NCFM

1195

DDS 1

33200

837

L. bulgaricus

HN001

685

B. longum

CR14

17930

B734

25962

15708

B. adolescentis

HN019

BI07

15705
S. boulardii
15706

H2O2

UCC118

Claudin-1

Tight junction proteins

JAM-1

Occludin

Control

Miyauchi et al. Am J Physiol Gastro Liver 2012
303:1029-1041
Miyauchi et al 2012. Amer. J. Phyiol. Gastro. Liver.

L. salvarius UCC118
In an in vitro, validated model of human
intestinal epithelial cells, researchers assessed
the effects of L. salivarius exposure on
localization of tight junction proteins by confocal
microscopy.1
• Hydrogen peroxide (H2O2) exposure disrupted
and redistributed the tight junction proteins
occludin, JAM-1, and claudin-1.1
• Pretreatment with L. salvarius UCC118 helped
maintain tight junction protein integrity
(Figure1).*1
• In separate preclinical research, L. salivarius
UCC118 has been shown to produce a
bacteriocin, a beneficial protein that may
influence intestinal microbial composition.*2,5,6,7
* These statements have not been evaluated by the Food and Drug
Administration. This product is not intended to diagnose, treat, cure, or prevent
any disease.

© 2018 Metagenics, Inc.

Bacteriocins are peptides produced by bacteria that kill
or inhibit other bacterial strains.

Probiotics
Influence More than
Just Gut Health*

Leaky Gut-Leaky Brain
Anxiety, Depression

Reference:
1. Vighi et al. Allergy and the gastrointestinal system. Clin Exp Immunol 2008; 153 (Suppl 1):3-6.
* These statements have not been evaluated by the Food and Drug Administration.
These products are not intended to diagnose, treat, cure, or prevent any disease.
© 2018 Metagenics, Inc.

Prebiotic Fiber Supports Healthy
Probiotic Bacteria
Prebiotics are food for
beneficial microbes that
live on or in us. They are
metabolized
by the “good” gut
microbes, positively
impacting the gut
environment with an
overall health benefit.*
Source: International Scientific Association for Probiotics and Prebiotics

* These statements have not been evaluated by the Food and Drug Administration.
These products are not intended to diagnose, treat, cure, or prevent any disease.

Gut Health and Your Genes – FUT2 Genetic
Variants
Genetic variant : An alteration in the most common
DNA nucleotide sequence. The term variant can be
used to describe an alteration that may be benign,
pathogenic, or of unknown significance. The term
variant is increasingly being used in place of the term
mutation.

Gene Coding
• The gene coding for your blood type lies on chromosome 9q34.
However, a separate gene (called FUT2) actually interacts with
your blood type gene, and determines your ability
to secrete your blood type antigens into body fluids and tissues,
such as saliva, mucus (in the digestive tract and the respiratory
cavities), tears, and sweat.
• Whether you secrete your blood type plays a significant role in
the type of bacteria that dwell in our gut microbiome

Secretor or Non-Secretor
• The determination of secretor status is important because
secretor status is associated with a wide variety of diseases
(like urinary tract infections, diabetes, digestive disorders, etc.)
• Frequency of ABH secretor status in the world population is
about 80% secretors and 20% non-secretors with some
geographic and racial differences.

• Pak J Med Sci. 2014 Jan-Feb; 30(1): 189–193.

FUT2 influence of Gut Bacteria
• When FUT2 SNPs are present, we
are unable to feed healthy
bacteria due to the gut lacking its
pre-biotic.
• This changes the balance
between the good and bad
bacteria, allowing the bad
bacteria to dominate over the
gut.
• Diseases derive from this such as
SIBO, IBS, Chronic Constipation
and diarrhea, mood issues, sleep
issues, and focus issues.
ISME J. 2014 Nov;8(11):2193-206. PMID: 24781901

The Secretor Status and infection risk
• Several studies show that secretor status affects susceptibility to
infection.
• Because our ABO blood group antigens are a carbohydrate
food source for many bacteria, the presence or absences of
these antigens effect the population of the gut bacteria and
provide protection against certain pathogenic bacteria.
• Non-secretors are at an increased risk for development of
celiac disease (up to 48% of patients with celiac disease have
been reported to be Non-secretors).
Nash, G ND, 2019 “FUT2 Secretor Status: Effects on Gut Health”

Less dental caries
among secretors than
among non-secretors

As a general rule, a higher
intensity of oral disease is
found among Non-secretors.
This includes dysplasia
(precancerous changes to the
tissue) and an increase in
cavities.
Scand J Dent Res. 1976 Nov;84(6):362-6.

FUT2 might be a target of natural selection due to evolving
pathogens
Being homozygous for
the inactive “nonsecretor” rs601338(A)
allele confers resistance
to certain infections
(e.g. Norovirus, Rotavirus)
and susceptibility to
others (e.g. Haemophilus
influenza, Streptococcus
pneumonia).

Microbiome. 2015 Apr 10;3:13. PMID: 25922665

Azad MB, Wade KH, Timpson NJ. FUT2 secretor genotype and
susceptibility to infections and chronic conditions in the
ALSPAC cohort. Wellcome Open Res. 2018;3:65. Published
2018 Sep 25. doi:10.12688/wellcomeopenres.14636.2

FUT2 Enzyme and IBD
• Crohn’s Disease (CD)
• Non-Secretors, who are homozygous for the loss-offunction alleles of FUT2 gene, have increased susceptibility
to Crohn’s Disease.
• However, the molecular mechanism of the association
between non-secretor status and CD remains unknown.
• Ulcerative Colitis (UC)
• Dysbiosis of intestinal microbiota has been shown in
ulcerative colitis.
ISME J. 2014 Nov;8(11):2193-206. PMID: 24781901
PLoS One. 2016 Jan 14;11(1):e0146557. PMID: 26766790

What are Human Milk Oligosaccharides (HMOs)?
• 2'-Fucosyllactose*
• A human milk oligosaccharide (HMO), similar to that
found in breast milk*
• Targeted prebiotic to promote healthy intestinal
mucosal health and nourish beneficial
microorganisms
• Encourages the production of short-chain fatty acids
(SCFA)

*The 2’FL in UGIR is not derived from human breast milk

What are Human Milk Oligosaccharides (HMOs)?
• HMOs are a group of carbohydrate compounds
unique to human milk. To date over 150 unique
carbohydrate structures have been identified.
2’Fucosyllatctose* is the most abundant HMO.
• HMOs have prebiotic effects, selectively serving as
a source of energy and nutrients for desired
bacteria to colonize the intestine.

1.
2.
3.
4.
5.

Gibson GR, Probert HM, Loo JV, et al. Nutr Res Rev. 2004;17(2):259-275.
Yu ZT, Chen C. Glycobiol. 2013;23(11):1281-1292.
Chen C, Kling DE, et al. Glycobiol. 2013;23(2):169-177.
Bode L. Glycobiol. 2012;22(9):1147-1162.
Sharon N. Adv Exp Med Biol. 1996;408:1-8.

*The 2’FL in UGIR is not derived from human breast milk

• HMOs have been shown to be anti-adhesive,
mimicking the attachment sites for certain
pathogens and blocking their adhesion,
colonization, and invasion.
• HMOs might also have intestinal epithelial cell
surface glycome-modifying effects, changing the
glycosylation machinery of intestinal epithelial
cells, altering the expression profiles of
pathogen attachment sites, and reducing
infectious diseases.

What are Human Milk Oligosaccharides (HMOs)?

2’-FL also supports GI health by blocking certain potentially
harmful bacterial strains from adhering to their host cell
receptors; 2’-FL mimics host cell surface receptors and acts as
a decoy.27 2’-FL has been shown to act as an anti-adhesive
antimicrobial to Campylobacter jejuni, Vibrio cholera,
Escherichia coli, and Norovirus.
A Medical Food (UGIR) Reduces Gastrointestinal Symptoms and Beneficially Alters Gut
Microbiota in Adults with IBS and IBD

Functional Medicine Considerations for IBD
• Genetics, Environmental triggers, and an
Inflammatory response
• Leaky Gut contributors, diet, gluten, stress,
medication
• Calm gut inflammation (probiotics)
• Prebiotics through diet and
supplementation
• Nutritional Kinase modulation (NF-kB)
• Consider genetic variants: FUT2

“… but if you remove
the environmental
pressure, the epigenetic
marks will eventually
fade, and the DNA code
will — over time —
begin to revert to its
original programming."

GENETIC TESTING

https://www.metagenicsinstitute.com/video/enha
ncing-digestive-health-hmos-gut-protection/

Thank you

© 2018 Metagenics, Inc.

