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Adverse reactions to food

Food intolerances and food allergies are defined as
“adverse reactions to food”.

They are a rapidly increasing problem in the western
world and according to the World Allergy
Organization (WAQO) 220-250 million people are
affected. The trend continues to rise, especially in
children.
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Why do we need a gut barrier?

The intestinal barrier covers a surface of about 400 m2 and
requires approximately 40% of the body's energy
expenditure. It prevents against loss of water and
electrolytes and entry of antigens and microorganisms into
the body, while allowing exchange of molecules between
host and environment and absorption of nutrients in the
diet.

Specialized adaptations of the mammalian intestinal
mucosa fulfil two seemingly opposing functions: firstly to
allow a peaceful co-existence with intestinal symbionts
without eliciting chronic inffammation and secondly to
provide a measured inffammatory and defensive response
according to the threat from pathogens.
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Intestinal mucosal membranes
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Mucosal gut barrier

The mucosal barrier the complex structure that
separates the internal milieufrom the luminal
environment.

The physical barrierincludes a cellular
component consisting of the vascular
endothelium, the epithelial cell lining, and the
mucus layer.

Next to this physical barrier, chemical
substances take part in the barrier function as
well. They consist of digestive secretions,
iImmune molecules, cell products like
cytokines, inflammatory mediators and anti-
microbial peptides, mainly produced by
Paneth cellsin the crypts of the small intestine.

The intestinal microbiotais involved in
metabolic processes and modulates the
barrier, but does not represent a barrier
function per se. On the other hand, the
microbiota contributes to "intestinal health®.

The intestinal wall composed of four layers, the

mucosa, the submucosa, the muscularis and

the serosa.

“Intestinal barrier” is a term that has been
established more recently by
gastroenterologists, immunologists and
microbiologists to emphasize the protective
component of the gut shielding us against
bacterial invasion, or invasion of other
microorganismsand their toxins.
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Tight junctions

A single layer of epithelial cells form the main
physical barrier between the lumen and mucosal
tissues. The paracellular space is sealed by tight
junctions (TJ) which regulate the flow of waterions
and small molecules through the com- position of
claudins and other proteins in the junctional
complex.

Claudins are a family of tight junction proteins
consisting of sealing molecules and pores facilitating
water and electrolyteloss. Zonula occludens proteins
(ZO-1, Z0O-2 and ZO-3) are important intracellular tight
junction proteins, linking the cell cytoskeleton to the
transmembrane tight junction proteins.

TJ complexes consist of intra-membrane proteins,

_ ) _ Whereas occludin and junction adhesion molecule
occludin and different members of the claudin

have a regulatory role, claudins are transmembrane

family depending on the tissue and location that proteins mainly responsible for the intestinal barrier
interlink within the paracellularspace. function.

Tricullinand occludin as well asa new protein named A central regulator of this epithelial barrier is the
marvelD3, can be replaced in part by each other, intestinal microbiota.

but if all three are down-regulated or lacking, severe
leakage occurs.
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Disruptions of the gut barrier

Send Orders for Reprints to reprints@benthamscience.net

Endocrine, Metabolic & Immune Disorders - Drug Targets, 2014, 14, 67-75 67

Abundance and Diversity of GI Microbiota Rather than IgG, Levels
Correlate with Abdominal Inconvenience and Gut Permeability in
Consumers Claiming Food Intolerances

Berit Hippe', Marlene Remely', Natalie Bartosiewicz', Monika Riedel’, Claudia Nichterl®,
Lulit Schatz*, Sandra Pummer’ and Alexander Haslberger'™

Food intolerances are an increasing global health problem. Interactions between genetics and
environmental changes such as microbial- and stress factors remain poorly understood.

The present pilot study analyses forty participants, under consultation of nutritional health
professionals, for gastrointestinal discomfort and claimed food intolerances.
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Disruptions of the gut barrier

Experimental data showed that disruption of the
peaceful co-existence with intestinal symbionts at early
life, and possibly even later in life, results in severe
immunodeficiency and risk of disease.

Many factors can alter intestinal permeability such as gut
microbiota modifications, mucus layer alterations, and
epithelial damage, resulting in translocation of luminal
content to the inner layers of the intestinal wall.

Moreover, lifestyle and dietetic factors like alcohol and
energy-dense food can increase intestinal permeability
such as alcohol and energy-dense Western style diet.
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Permeability and food processing

Increased passage of glycated compounds into the
systemic circulation is expected to induce atleast two
pathological situations: allergies and metabolic disorders.

Exposure of intestinal CaCO2 cells to methylglyoxal or
glyoxal, two potent glycating metabolites, in vitro is
followed by increased IL-6 and IL-8 formation, which
amplify the effects of TNF-a and IL-1p.

Some data suggest that AGEs may cause intestinal
inflammation on their own. IL-9 has been reported to play a
particularly important role in allergy by mediating the mast
cell response.

IL-9 deficient mice do not develop anaphylaxis, whereas IL-
9 overexpression does produce anaphylaxis
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Food allergies and intolerances

* In arecent study released by the Center for Disease
Control (2013), it was reported that between the years of
1997 and 2011, food allergies among children increased
50%.

« The number of food allergiesis increasing, but the cause
is unknown.

« The rate of anaphylaxis reactions after exposure to food
Is increasing, as well.

 Food allergy conditions are a complex diagnosis; each
individual is affected differently.

« ltis also a difficult area of epidemiological,
toxicological. or medicinal research because many
food allergies are self-reported without qualifying or
quantifying metrics (such as pathology. symptom. or
biomarker identification).
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Food allergies and intolerances

While no literature has yet to prove causation, a few articles
hav e proposed possible correlations. Within the
environmental construct of food and food delivery, the
individual's culture often promotes specific allergic
reactions; if a food is not eaten in the population, then
tolerance to the food is never dev eloped, thus can result in
a food allergy.

Researchers know that the environment plays a role in
the development of food allergies, but few hav e studies
hav e found concrete evidence to support the role that
the environment plays. Some possible roles the
environment contributes to food allergies include: traffic
pollution, animal exposure, farm environment, smoking,
and air pollution.

Any allergy has the potential to triggers a life
threatening immune response. A sensitivity (also
referred to as an intolerance) is generally not life
threatening, but does result from the inability to
metabolize or digest a food completely.

The majority of studies that focus on food allergies
tend to avoid the more mild and less complex food
intolerances or sensitivities.

There evidence to suggest, however, that some food
sensitivities can lead to food allergies over time.
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IgE vs 1gG mediated responses?

Among the food intolerances, an Ige-mediated allergy Following this change the amount of IgG4 rises from
is well understood. Also mechanisms of lactose 3% up to 50%.

intolerance, histamine intolerance, and fructose

intolerance are well described. High IgG4 concentrations may indicate an intense

conflict of the immune system with food antigens.
In contrast many aspects in the area of non IgE-

mediated intolerances remain poorly understood. The synthesized 1gG4 antibodies are suspected to
sensitise cells, but may also block the IgE mediated
IgG1lis formed as the initial response after contact with allergicresponse.

a new food antigen.

With further exposure to the antigen, a change in the
formation of IgG4 antibodies seems to take place.

Hippe, Berit, et al. "Abundance and diversity of GI microbiota rather than IgG4 levels correlate with abdominal inconvenience and gut permeability in consumers claiming food intolerances."Endocrine, Metabolic & Immune Disorders-Drug

—Targets(Earmerly Current Druglargets.mmune Endacrine & MetahalicDisarders) 14.1.(2014). 6775
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lgG food sensitivities

IgG antibodies are associated with delayed hypersensitivity reactions, which

are the most common—and sometimes the most difficult to detect— type of

food reaction.

These delayed or “hidden"” food reactions can cause a variety of chronic
symptoms. Since 1gG reactions occur several hours or even days later, there
may be no obvious association between consuming a food and an adverse

reaction.

Food IgG levels increase in response to the presence of the food antigens that
penetrate a weakened intestinal barrier and enter the bloodstream,
particularly with commonly eaten foods (e.g., corn, wheat, dairy, and egg).
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Key points to remember

If you were not consuming a tested food, the test probably will not show
a positive reaction.

If you are already on an elimination diet due to known food reactions, a
negative result on an IgG food antibody profile does not necessarily
mean you can freely eat the food without experiencing symptoms

Complete elimination of all highly reactive foods for one month, and
rotation of ones with low levels, can relieve symptoms related to this

type of food reaction.
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Elimination of Foods

1. All foods classed as +2 or higher on your lab report should be eliminated for 4
weeks.

2. After 4 weeks, reintroduce each food one-at-a-time and wait one week
before introducing the next food.

3. Record the date and time each food is eaten and any reactions or symptoms
that occuir.

4. If no reactions occur after 72 hours, add the food into the rotation diet. If
adverse reactions are experienced, continue to eliminate the food and try to
reintroduce it againin 2-4 weeks.

5. All foods that are categorised as mild should be eaten only once every four
days.
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Elimination and detoxification

« Although there are currently no proven methods
to overcome a diagnosed food allergy, there
are some potential waysto overcome a
sensitivity related food illness.

« The first step includes completely eliminating the
food from the diet, avoidance of the trigger
response.

 The second step includes biochemical
restoration.

« Thisis the body repairing itselfsince it is no longer
experiencing illness.

+ The third and final step is elimination of
bioaccumulated toxicant load.
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Rotation style eating plan

How to Use a Rotation eating plan

+ Arotationdiet allows you to eat foods to which you have a mild or
borderline allergy and which you might not tolerate if you ate them
often. Sometimes your reaction to borderline foods may depend
on your stresslevel, otherillness or infection, lack of adequaterest,
or the season of the year.

« If you have multiple food allergies, one way that may help is to “rotate”
your foods, or eat arotationdiet. Arotationdietis a system of
controlling food allergies by eating biologically related foods on the
same day and then waiting at least four days before eating them
again.

. _ _ * The rotations style eating planis not a long term treatment. After

* Rotationdiets may help to prevent the development of allergies to new removing high allergen foods for a certain time frame it can be
foods. Any food, if eatenrepetitively, can cause food allergies in advisedto add themback into the diet in moderation and on a
allergy-prone individuals or people with intestinal permeability. rotated schedule. Treating the root causes of your food allergies

« A common occurrence when an individualfinds out they have a food can may lead to improvement in your ability to tolerate foods.
intolerance or sensitivityis to permanently eliminated the foods. Asa
result the new foods that take predominance canbecome new - Arotationdiet aloneis not “the answer” to food intolerances, it is
intolerancesin years to come. This is not rectifying the underlying however a toolthat can be utilised to help support our patients
problem. while we are helping to balance their health.
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Rotation Diet

1. Your rotation diet is divided into 4 days. Do not include any foods that showed
moderate or severe reactions.

2. Start with Day 1 and after Day 4, go back to the Day 1 column for Day 5, and so
on.

3. Consume a variety of foods including vegetables, fruits, and protein-rich foods
daily for optimal nutrition.

4. Following this diet will assure that no one food is eaten more often than once
every four days, which prevents food addictions and reactions.

5. Once you have reintroduced the moderate and severely reactive foods without
experiencing any adverse reactions, you may incorporate them into one of the
four days of your rotation diet.
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Why rotation?

Generally, rotation dieting greatly enhances a person’s awareness of what foods his/her body
does and doesn’t handle well, again resultingin one being less likely to keep overstimulating
her/his immune system.

Also helps to reduce local inflammation of the mucous membranes and gap junctions.

Food group information?

Rotation style eating plans are aimed at rotating foods to decrease the load or burden on the
iImmune system, while providing optimal nutrient quantities and diversity

When we eliminate favourite foods from the diet, we sometimes compensate by over-eating a
substitute for a food we are missing. This can cause new food allergies or sensitivities to surface.
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Advantages of a rotational eating plan

Advantages of the Four Day Rotation Diet

« By allowing the body's immune system to recover from the
effects of a challenging food, current food allergies begin to
mitigate.

« Helpstoreduce the chance of developing new/additional
allergies

 Encourages diet diversity by providing a wide range of
nutritional choices.

« Discourages the over-indulgence of one food to
compensate for the removal of another.

« Aids in identifying foods that could be causing problems.
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Food-specific 1gG testing?

. . + 5,286 subjects who had taken the YORKTEST
Dietary advice based on f00dSCAN 113 test
fO()d-SpeCifiC IgG results * YORKTEST Laboratories Ltd carry out an

enzyme-linked immunosorbant assay (ELISA)
Geoffrey Hardman

Centre for Health Economucs, Universily of York, Heslington, York, UK, and test for food-specﬂjc IgG antibodies. ut|I|S|.nq a
Gillian Hart blood collection kit using a whole blood finger

YorkTest Laboratories Ltd, York Science Park, York, UK prick te.sting.method a test for the presence of
|gG antibodies to one-hundred and thirteen

different foods.

 Purpose — To provide evidence that elimination diet
based on food-specific IgG test results is an effective,
reliable and valid aid to the management of chronic + Based on these results the patient is advised to
medical conditions. stop or reduce the intake of the foods
identified, and patients are entitled and
encouraged to take advice on obtaining a
balanced diet from an independent
Nutritionist as part of the service.

* Food intolerance has been associated with a myriad of
chronic symptomsincluding headaches, intestinal and
skin symptoms, behavioural changes and respiratory
disorders.
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lgG food intolerances

75.8 per cent of those that rigorously followed
the recommended diet had a noticeable
improvement in their condition. 68.2 per cent
of those that benefited from following the
recommendations felt benefit within three
weeks of following the diet.

The survey covered subjects with a wide
range of medical conditions, and it was clear
that those who reported more than one
condition were more likely to report
noticeable improvement. 81.5 per cent of
those that dieted rigorously and reported
three or more co-morbidities showed
noticeable improvement in their overall
condition.

Dietary advice based on
food-specific IgG results

Patients were asked if they had reintroduced any of
the offending foods after starting the diet. Subjects
were asked specifically to say whether the result of
reintroducing foods was a strong return of symptomes,
a slight return of symptoms, or no change.

Of the 3,026 subjects that responded to the second
guestionnaire, 2,275 (75.2 per cent) said they had
reintroduced offending foods either on purpose or by
accident. 2,219 of these patients also answered the
guestion regarding the return of symptoms.

824 (37.1 per cent) reported a stronqg return of
symptoms, 902 (40.6 per cent) reported a slight return
of symptoms. and 493 (22.2 per cent) reported no
change. That is 77.7 per cent reported the return of
svmptoms after the reintroduction of offending foods.
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Elimination diet duration of symptoms

This information is strictly for healthcare practitioners only
© Copyright Bio Concepts Pty Ltd 2017



Adherence to elimination diet

Level of benefit reported

Low or none Moderate or considerable High
Gastro-intestinal 1(18 (19.7%) 287 (52.5%) 152 (27.8%)
Respiratory 39 (28.3%) 70 (50.7%) ‘3‘9 (21.0%)
Neurological 34 (22.1%) 72 (46.8%) 48 (31.2%)
Dermatological 48 (23.6%) 106 (52.2%) 49 (24.1%)
Musculo-skeletal 36 (36.0%) 43 (43.0%) 21 (21.0%)
Table II. Psychological 27 (18.9%) 58 (40.6%) 58 (40.6%)
Benefit by main medical Other 38 (20.7%) 97 (52.7%) 49 (26.6%)
condition for those who
dieted rigorously Note: Pearson’s chi-square ;(2 =32.3; p=0.001

« 70.3 per cent of females and 68.2 per cent of males dieted rigorously
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L. rhamnosus GG & gliadin

Gliadin modifiesthe intestinal paracellular
permeability and significantlyincreases the
polyamine content in Caco-2 cells.

Aims of the study were to establishin epithelial cells Concomitant administration of L.GG is able

whether; to counteract these effects.

- Gliadin affects paracellular permeability and Interestingly, the presence of cellular
polyamine profile. polyamines is necessary for this probiotic to

« Co-administration of viable Lactobacillus exert its capability in restoring paracellular
rhamnosus GG preserves the intestinal epithelial permeability by affecting the expression of
barrier integrity and decreases of polyamines. different TJ proteins
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L. Rhamnosus GG & gut barrier

Lactobacillus rhamnosus GG (American Type Culture no. 53103) has been shown to promote gut IgA
response and thereby improve gut immunologic barrier in patients with Crohn's disease.

It inhibits attachment of pathogens to intestinal mucus.

 Recently, LGG has been shown to enhance the expression of mRNA for two predominant mucins
MUC2 and MUC3. These glycoproteins are known to inhibit adherence of pathogenic bacteria such
as enteropathogenic Escherichia coli.

Lactobacillus GG has also been shown to secrete inhibitory products that have antimicrobial properties
against potential pathogens.

Lactobacillus GG has also been shown to stabilize the gut mucosal batrrier.
It reverses the increased intestinal permeability induced by cow's milkin young rats and promotes intestinal
barrier function in children with food allergy.

These studies show that LGG may be effective in treatment of Crohn’s disease by several potential
mechanisms such as altering the intestinal mucins, promoting local immune response, and stabilizing the
gut mucosal barrier.

Gupta, Puneet, et al."Is Lactobacillus GG helpful in children with Crohn’s disease? Results of a preliminary, open-label study." Journal of pediatric gastroenterology and nutrition 31.4 (2000): 453-457.
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ESP and L.rhamnosus GG?

We found that L. rhamnosus GG was able to interfere with Candida growth, morphogenesis and
adhesion. These three aspects of Candida’s physiology are all crucial to its opportunistic
pathogenesis.

Compared the activity of L. rhamnosus GG with its exopolysaccharide (EPS)-deficient mutant, and
purified EPS, to evaluate the involvement of this outer carbohydrate layer.

Their data demonstrated that purified EPS can both interfere with hyphal formation and adhesion to
epithelial cells, which indicates that EPS is part of a combined molecular mechanism underlying
the antihyphal (anti-fungal) and anti-adhesion mechanisms of L. rhamnosus GG.
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L. Rhamnosus GG & antifungal

CA viability was not affected by LGG. Instead,
transcriptional profiling using RNA-Seq indicated
dramatic metabolic reprogramming of CA.

Additionally, LGG had a significant impact on major
virulence attributes, including adhesion, invasion, and
hyphal extension, whose reduction, consequently,
prevented epithelial damage.

This was accompanied by glucose depletion and
repression of ergosterol synthesis, caused by LGG, but

LGG protects oral epithelial tissue from damage also due to blocked adhesion sites.

caused by Candida albicans (CA) in our in vitro
model of oral candidiasis. Furthermore, we provide
insights into the mechanisms behind this protection
and dissect direct and indirect effects of LGG on
CA pathogenicity.

Therefore, LGG protects oral epithelia against CA
infection by preventing fungal adhesion, invasion and
damage, driven, at least in parts, by metabolic
reprogramming due to nutrient limitation caused by
LGG.
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Lactobacillus rnamnosus GG and Butyrate

Emerging evidence suggests that twenty-first century
environmental interv entions, including widespread antibiotic
use, consumption of a high-fat/low fiber diet, elimination of
previously common enteropathogens (including
Helicobacter pylori and helminthic parasites), reduced
exposure to infectious disease, Caesarean birth, and formula
feeding, may have perturbed the mutually beneficial
interactions established over milions of years of coev olution
with the bacteria that comprise our commensal microbiota.

Cow’s milk allergy (CMA) is one of the most common food
allergies of infancy and early childhood with an estimated
prevalence of 2-3% worldwide

Acquisition of tolerance was evaluated by double blind
placebo-controlled oral food challenge following 12
months of treatment. In total, 5 out of 12 (42%)
EHCF+LGG-treated infants developed tolerance to cow’s
milk proteins, whereas all (7/7) of the EHCF-treated infants
remained allergic.

We hypothesized that EHCF+LGG promotes tolerance
to cow’s mik proteins in part by altering gut microbial
community structure. The fecal concentration of
butyrate was significantly greater in CMA infants
treated with LGG-supplemented EHCF, when
compared with those treated with EHCF alone.

Butyrate is the preferred energy source for

colonocytes and is often considered a sensor of

intestinal health.
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Short Chain Fatty Acids

Butyrate and other SCFA produced by bacterial fermentation of
resistant starch (RS) or non-starch polysaccharides (NSP)
promote human colonic health.

A randomized cross-over study was conducted that compared
the effects of foods supplying 25 g of NSP or 25 g of NSP plus 22 g
of RS/d over 4 weeks in 46 healthy adults (16 males, 30 females;
age 31-66y).

SCFA, principally acetate, propionate, and butyrate, are
produced in the human colon by the bacterial fermentation of
complex carbohydrates not digested in the small intestine.

These include modulation of colonic motility, promotion of
visceral blood flow, and prevention of the overgrowth of
potential pathogens in the lumen.

The principal substrates for SCFA production are complex
carbohydrates, non-starch polysaccharides (NSP) and
resistant starch (RS).

NSP equate to the traditional concept of dietary fibre (i.e.
insoluble plant cell wall material) and RS is the fraction of
starch escaping small intestinal digestion and entering the
large bowel. There is evidence that RS fermentation favours
butyrate production relative to NSP.

Our aim was to determine the relative effectiveness of these
diets in increasing faecal butyrate, particularly in those
individuals with the lowest levels at entry.

NSP diet and the other one-half consumed the RS diet daily for
4 wk. This was followed by 2 weeks where participants
reverted to their habitual diet without supplements (wash-out
period), and then a further 4 weeks consuming the alternate
supplementary diet.
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Resistant starch and fecal butyrate

 The faecal concentrations of acetate, butyrate, and total
SCFA (but not propionate) were significantly higher when
participants consumed RS compared with entry and NSP
diets.

« Showed that SCFA levelswere increased by consumption of
a diet high in RS in most individuals, including those with the
lowest habitual butyrate levels. However, levels tended to fall
in response to RS consumption in those individuals with the
highest entry butyrate levels.

« Both the NSP and RS diets increased SCFA levels.
« When expressed as a proportion of the total SCFA, butyrate

was higher during RS consumption, consistent with the
concept that RS fermentation favours butyrate production.
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Secretory IgA

slgA can mediate protection at mucosal surfaces by
binding to viruses and bacteria to prevent or inhibit
their attachment to and/or invasion of epithelial

cells, a process known as immune exclusion. 1
This assists with preventing mucosal inflammation —64 e
and the neutralisation of inflammatory mediators. § :S:;Z‘I;“a'

Several diseases have been linked to changes in the
microbiota populations, or to reduction of the e
microbiota's diversity, including, atopic diseases,
inflammatory bowel disease (IBD), diabetes, obesity,
cancer and very recently, even neuropathologies. é
Some of these pathologies are associated with [mmune response
altered barrier function and increased permeability

of the epithelium.

Intestinal
bacteria
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| oss of mucosal tolerance

« Secretory IgA (SIgA) isthe predominant class of antibody found in intestinal
secretions with 3-5g produced by plasma cells daily in healthy individuals.

- SIgA plays an important role in the protection and homeostatic regulation
of intestinal, respiratory, and urogenital mucosal epithelia.

« SIgA limits the access of numerous microorganisms and mucosal antigensto
these thin and vulnerable mucosal barriers. Cross-talk between the
probiotic bacteria and the intestinal mucosa is enhanced by SIgA

Corthésy, B. (2013). Multi-faceted functions of secretory IgA at mucosal surfaces. Frontiers
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Increase SIgA

Re-establish and increase SIgA, biofilm and
restore lost mucosal tolerance and prime GIT
for probiotic therapy

*Target pathogenic bacteria, virus, fungus, yeast

*Enhance & restores gastrointestinal enzymes to improv e digestion
discomfort, bloating, dysbiosis, & abdominal pain

*Repair damaged intestines and decrease inflammation

*Rapidly establish lost beneficial microflora
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S. Boulardii and Dysbiosis

* In contrast to other probiotics, S. boulardii was found to
have a very broad clinical efficacy with significant
positive effects in many different dysbiotic situations

« S. boulardiiacts as a shuttle that could liberate, during
the intestinal transit, at least 1500 molecules that have not
all been totally characterized.

« This large number of molecules is why S. boulardii effects
the intestinal mucosa and has a therapeutic effect on
such a wide variety of gastrointestinal disorders including
acute and chronic disorders.

McFarland LV. Use of probiotics to correct dysbiosis of normal microbiota following disease or dissuptive events. a systematic review. BMJ
Open. 2014;4(8):e005047.
Buts, J. P. (2009). Twenty-five years of research on Saccharomyces boulardii trophic effects: updates and
diseases and sciences, 54(1), 15-18,
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S. Boulardii & Probiotics

« S. boulardii increases secretory IgA levels in the intestine
« Re-establishing SIgA is vital as it’'s the means by which
microflora communicates with the immune system and
establish lost GIT mucosal tolerance.
* In healthy individuals up to 74% of the microbiota is
coated with SIgA. We found that association of a

Lactobacillus or a Bifidobacterium with SIgA enhanced
probiotic adhesion by a factor of greater than or equal
to 3.4-fold.

« Cross-talk between the probiotic bacteria and the
Intestinal mucosa is enhanced by SIgA.

Corthesy B. (2013). M ulti faceted functions of secretory IgA at mucosal surfaces Frontlers inimmunology, 4/
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| oss of mucosal tolerance

Increasing SIgA;

* Entraps dietary antigens such as
wheat gluten and gliadinand
microorganismsin the mucus,

« Down modulates the expression of
pro-inflammatory bacterial epitopes
on commensal bacteria,

* Promotes the maintenance of
appropriate bacterial communities
within specific intestinal segments

gA responses. Cellular and

Xiong, N., & Hu, S. (2015). Regulation of intestinal |
MolecularLife Sciences, 1-11|

This information is strictly for healthcare practitioners only
© Copyright Bio Concepts Pty Ltd 2017



Repair damaged mucous membranes

S. boulardii may also act by enhancing the integrity of
the tight junction between enterocytes, thus preserving
intestinal integrity and function.

S. boulardii may also interfere with NF-kB-mediated
signal transduction pathways, which stimulate pro-
inflammatory cytokine production.

Decreases expression of pro-inflammatory cytokines (IL-
8, IL-6, IL-13, TNF-a and IFN-y)

S. boulardii has also been shown to cause the trapping
of T helper cellsinto mesenteric lymph nodes, thereby
reducing inflammation.

Increases|L10 a major anti-inflammatory cytokine

Wu X, Vallance BA, Boyer L, Bergstrom KS, Walker J, Madsen K, O'Kusky JR, Buchan AM, Jacobson K. Saccharomyces
boulardii ameliorates Citrobacter rodentium-induced colitis through actions on bacterial virulence factors. Am J Physiol
Gastrointest Liv er Physiol. 2008;294:G 295-G 306.

Mumy, K.L., Qhen, X, Kelly, .C'P'_ and_McCormick, B.A (2098) Sacchgromyges boulgrdii interferes with Shigella
T T R R TS St T O P e B PR Gt E oy
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Glutamine and gut

Glutamine is the preferred fuel for rapidly dividing
cells, such an enterocytes in the smallintestine
and immune cells, such as lymphocytes,
monocytes and macrophages.

For some patients, the synthesis and release of
glutamine from skeletal muscle is insufficient to
meet demands, and a deficiency in glutamine
may lead to smallintestine mucosal injury
followed by increased wall permeability and
bacterial translocation.
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Glutamine and gut 2017 meta-analysis

This research is supported by a meta-analysis that
presented beneficial changes in the markers of
intestinal inflammation and mucosal permeability with
abdominal surgery patients.

Finally, glutamine supplementation enhances cellular
heat shock protein production (HSP70 and HSP72) and
glutathione expression, which both protect cells and
enhance cell survival.

Heat shock proteins are involvedin the repair and
removal of damaged proteins, and glutathione reacts
directly with reactive oxygen species in order to
prevent oxidative damage.

McRae, Marc P. "Therapeutic benefits of glutamine: An umbrella review of meta-analyses." Biomedical Reports 6.5 (2017): 576-584.

This information is strictly for healthcare practitioners only
© Copyright Bio Concepts Pty Ltd 2017



Glutamine

*Glutamine exerts protective effects on the gut
mucosa by preserving epithelial tight junction
Integrity.

*Glutamine enhancing microcirculationin the colon
wall.

*Glutamine improving barrier function of the colon
lining, preventing nutrient and water loss and
inhibiting the migration of endotoxins.
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n-3 PUFA deficiency induces dysbiosis

* n-3 PUFA deficiency induces dysbiosis, with
increased numbers of potential pathobionts
(Potentially pathological organisms), including
bacteria from the Enterobacteriaceaefamily

* n-3 PUFA supplementation prevents the bloom of
Enterobacteriaceae, as well as the translocation of
bacteria into the submucosalregion, and instead
promotes the enrichment of Lactobacillus and
Bifidobacterium species

Ghosh, S., Molcan, E., DeCoffe, D., Dai, C., & Gibson, D. Lie'rs rich in n-6 PUFA induce intestinal microbial
dysbiosis in aged mice. British Journal of Nutrition, 110(03), 5T5-523.
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New discovery

Key findings:

Elevated tissue Omega-3 fatty acids enhance
intestinal production and secretion of intestinal
alkaline phosphatase (IAP)

*|AP expression in the intestine is a critical
determinant of the gut microbiota profile

.Lowering the n-6/n-3 PUFA ratio can improve
the gut microbiota profile by increasing
Bifidobacteriaand reducing LPS producing
bacteria
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Kaliannan, K., Wang, B., Li, X. Y., Kim, K. J., & Kang, J. X. (2015). A host-microbiome interaction mediates the opposing effects of omega-6 and omega-3 fatty acids on metabolic endotoxemia. Scientificreports,5.
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Omega 3 and metabolic endotoxemia

The present study demonstrates for the first time, that
n-6 and n-3 PUFA exert opposing effects on metabolic
endotoxemia by modulating the endogenous
expression of intestinal alkaline phosphatase(I1AP)

|IAP modifies the gut microbiota, leading to differential
outcomes in chronic low-grade inflammation and
metabolic syndrome

|AP induces changes in the gut bacteria composition
resulting in;

decreased lipopolysaccharide production
decreased gut permeability

reduced metabolic endotoxemia and

reduced inflammation.

Kaliannan, K., Wang,B., Li, X. Y., Kim, K. J., & Kang, J. X. (2015). A host-microbiome_interaction mediates the opposing effects of omega-6 and omega-3

fatty acids on metabolic endotoxemia.Scientificreports,5.
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Vitamin D

Intestinal epithelial cells (IECs) are key components of
the barrier that express a high level of vitamin D
receptor, a nuclear hormone receptor that mediates the
biological activity of the vitamin D hormone, 1,25-
dihydroxyvitamin D.

Epidemiological studies have established that vitamin D-
deficiency is common in patients with IBD that is
associated with increased risk of IBD whereas high
vitamin D intake lowers the risk of IBD.

The vitamin D receptor (VDR) is a nuclear hormone
receptor mediating the activity of vitamin D hormone.

VDR down-regulation is mainly caused by mucosal
inflammation that is mediated by mircoRNA-346.

VDR signaling in Intestinal Epithelial Cells prevents
mucosal inflammation and inhibits colitis by
protecting the integrity of the mucosal barrier, and
this anti-colitic activity of the epithelial VDR appears
to be independent of the VDR activity from the
nonepithelial immune cells.

Gut epithelial VDR signaling protects the mucosal
barrier integrity by inhibiting IEC apoptosis
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Vitamin D

« The intestine, especially the colon, contains an
enormous amount of commensal bacteria that can
cause colonic inffammationif the intestinal
homeostasis is disrupted.

« IL-10 is a key anti-inflammatory cytokine that plays an
essential role in the maintenance of this hemostasis. It
has been shown that IL-10 targets both the innate and
adaptive immune cellsin the colon, including
macrophages, Treg cellsand IL-17+CD4+ T cells, to
suppress immune response.

» |L-10-deficiency can cause Thl cell-mediated intestinal
inflammation that leads to the development of colitis
in mice and humans .

« By raising epithelial VDR levels, through vitamin D
therapy, the mucosal epithelial barrier can be
strengthened.
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Vitamin D & Intestinal permeability

Several published studies in experimental
models of inflammatory bowel disease (IBD)
demonstrate the effect of vit D on
inflammation; however, few have investigated
the effects on intestinal permeability (IP).

Altered IP and impaired barrier function have
been implicated in the pathogenesis of CD,
moreover, an increase in IP may predict and
precede a clinical relapse.

Kong et al., report that activated vit D 1,25(0OH)2D3
increases the tight junction (TJ) proteins zonula occludens
and E-cadherin, and enhances healing following an injury
in the intestinal epithelium.

To date, there are few randomised controlled
intervention studies of vit D therapy in CD.

Booth et al. 30 show that CD patients (n ¥ 15) treated
with 10,000 U/ day vit D have significantly improved
Crohn’s Disease Activity Index (CDAI) scores, compared
to those treated with 1000 |IU/day, after 26 weeks.

A larger 12-month study in CD (n ¥ 96) reports a
reduction in relapse rates among those treated with 1200
IU/day vit D, compared to placebo.
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Vitamin D & Intestinal permeability

Randomised, double-blind, placebo
controlled study, with patient data collected
at baseline and at the 3-month follow-up. The
active treatment consisted of 2000 IU of vitD3.

Assigned 27 Crohn's disease patients in
remissionto 2000 IU/day vitD or placebo for 3
Mos.

our study demonstrated that 2000 IU/ day vitD was
sufficient to raise 25(OH)D concentrations to 75
nmol/L in most study participants, after a 3-mo.

Inter-group analysis in the treated group revealed
an apparent maintenance of small bowel and
gastroduodenal permeability and an increase in
circulating LL-37.

This is the first reporting of vitD, IP and LL-37

measures in a CD cohort, and while the data

requires confirmation, it broadly supported
emerging experimental evidence that suggests a
role for vitD in maintaining intestinal barrier

integrity.
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Vitamin D & Intestinal permeability

« Human cathelicidin (LL-37) and beta defensins are
antimicrobial peptides (AMPs) of the innate
iImmune system that are expressed by the
gastrointestinal epithelium.

« AMPsworkin synergy to protect against bacterial
invasion and LL-37 promotes wound healing in
intestinal epithelial cells and reduces intestinal
inflammation in experimental colitis.
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Thank you

Thank you for your participation
If you have any further questions please
contact us at technical support
1800 077 113
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