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This session

Introduction (relevant research & publications)

What is food reactivity ?

Links to autoimmunity(Al), Al diseases & women’s health
Explore gender differences in allergy and Al

Links to the gut microbiome

Recap on gluten facts

Gluten’s impact on female in health in both coeliac disease
(CD) and the controversial condition non coeliac gluten

sensitivity (NCGS)
Lectins and a-amylase trypsin inhibitors (ATI)
Herbicides and role of exorphins

Cooking / food production that can reduce food reactivity will
be considered in the wider context of personalised diet
therapy
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Approach

To present the journal article so reference
is provided and can be looked up

Not there to read every word in presentation

Discuss main points of paper

Insights from NT practice through to research and publication
to help understand topics more and help create wider evidence base

Introduction

Worked at University of Worcester on MSc in NT
since Jan 2008, also work as Programme Director of
CPD at Cardiff University in the Medical School,
Centre For Medical Education

Started to practice as NT 2003 (MBANT/CNHC) -
Graduated in NT from BCNH

@justineboldfood

Assessor for NTEC

& Justine_bold

Working towards PhD by portfolio e

-
www.worcester.ac.uk

07/11/2020



BANT Conference 2020.

www.NMI.health

Published on female health
& food reactivity

INTEGRATED
APPROACHES

TO INFERTILITY,

IVF AND RECURRENT
MISCARRIAGE

A HANDBOOK

Gluten-Free Diet

Mix of journals,
text book chapters
& academic books.

Research for this
session is from
research for a new
chapter

(not published yet)
on grains and health
for a book called
Gluten Related
Disorders

Open access publications on gluten

ray
moPL
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Other publications - food reactivity:
gluten & sulphite sensitivity

Gluten toler:
usie

www.worcester.ac.uk

Invite submissions of academic articles
on gluten tolerance for journal special
issue — Dec 21 deadline

Co-editing with gastroenterologist Andrew Day
Accidental gluten exposure in CD
Compliance to gluten free diet in CD & tolerance thresholds
Tolerance thresholds in NCGS?

Influence of some of the other factors that we will explore
later?

Microbiome

ATI

Exorphins

Fermentation — sourdough

https://journals.sbmu.ac.ir/ghfbb/index.php/ghfbb/announcement
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Female health:

Infertility
2017 journal article:

Bold J (2017) Nutrition and
integrative approaches to
infertility: improving patient
experience and outcomes.
Journal of Pelvic Obstetric
and Gynecological
Physiotherapy Spring

120 28-35

Soterrant nf Pt en.. Obmmtric amd Grmmecolugivnt Physiodherupy. Syeing 2017, 178, 2533

POGP CONFERENCE 2016
Nutrition and integrative approaches to infertility:
improving patient experience and outcomes

J. Bold

astiinte af Moalth ot Sacsers. Universits of Worcasson Wircssivr, UK

Abstract
This papes explores the prychasocial impscts of female infonility, and the Nived
expericace af womes wmderguing fertiliy trestment THE Sim 8 0 el micers
modern peactice. and educaie beshih prefessional who wack wish wamen who have
onperionced infarsilisy. The sfermath of & pervious experience of infertilay snd
ather factirs, vuch e rocusment pregaancy loes scd pregaancy relsted peobloms, are
Coemdered THe Menctits of CEher, widst isicgzalive approaches % pathent onenssed
care that better cuppOTis women aTe examined. The evidence supportang 3 Tange
of . incleding . cogmive 3 terapy.

DATORM SUPMOL wmoking couatn and weight massgement, i explored This
Inchudes comsiderution of the imgoct of « doence. and 3l specfic matraional
crmtegies 0 support the mansgemont of jone (hat wflect fermale forsility. mch
ar sndomctrnis and polycysic ovanan mediome. The sapereste of mlertibty
Can Intve prifiund €fccts om womcn's fves, Irdcgrated salegien 1 sppoT wan
apement offer & roule (0 (ENoved patient-ceaned care. and wpracments = both
health and fertibity tremmen mcome

Krveavith essioted repmeabintin gluicn. wrfornsley. gzt mAnton

1 anforniey
Most heulth professionabe will woek with po-
| wenin whe are sefferng fem o e sxper
| emced mbcrtility e imvolamary  chilélomnes
Vo wince this condition alfects sppessicly (0%
| oGf e populsien worid-wide (Kalmia e o
120110 n the UK, the Muman Fernlisation and
| Embrelogy Authonty edimatd thal s may o
| ome = seven couples are maw affectod (HFEA
) 30131 I the USA. it has been
% of women beaween the sges of 2%
xpermvce inferiility (fanven &
s,

iy 5 genenlly comsidered tn e the
| failure w0 conceive sfler woe yesr of wnprn
! serusl insercoume (Wallace & Keteey
| 20100 Hewever. depie i prevalence, shis

conSitem scoms W isobte sallors ond b 2

sociated with wocisl stigmsturation (Whaefocd &

Gomrales 1995) This may be hecime fomiliny
-

recoguised av = sociel
1992). Koscarchers working with wames 4 yean
her wnuccesstul fenidity ircatmes Rave docu-
mentod thal wemes repoet “exisessial challong.
s & thoir sense of self. heir
mesming and puaposs of Nie” ¢
. 319)

1t bas boen eatablivhed that & disgnosis of
wferiility can be simiac % 8 bercavement
(Christie 1997), Infertitity han been seposica 1
be & “lonely” journey (R3sd & Alfred 2013),
and rewearch o8 the expenence of inferiliny for
women @ the UK hac haghtighted loselimess

- wrcs
i the UK Bas shown that many of (bose who
expemence mnforiitity teport 4 ax 8 fochor that

DT v e e Gyt pryebetapy

CASE REPORT

1st case report
reporting
NCGS &
recurrent
miscarriage

More case
reports
emerged since

Bennett S, Gupta A. (2018)
Successful pregnancy on a gluten-
free diet in a woman with seven
miscarriages and non-celiac gluten
sensitivity, AACE clinical case
reports, Case report online ahead of
print. https://doi.org/10.4158/accr-
2018-0095
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Worked supervising postgraduate student research on
extra-intestinal manifestations of gluten sensitivity/CD

m

Recent publication from
a student research
project on Gluten Free
Diet in management of
epilepsy in those

with CD

12
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Publications for practice @ fertility/gluten too

Gluten and
female infertility

DrSchar
Institute

Bold J (2016) Gluten and Female Infertility Forum Gluten Free Journal for
Healthcare Professionals Edition 2 2016 5-7 Dr Schar Institute

What is Food reactivity?

Food allergies & sensitivities

14 FOOD ALLERGENS

GLUTEN EGGS FISH CRUSTACEANS. PEANUT CELERY

Tl

TREE NUTS MUSTARD SESAME SULPHUR DIOXIDE

on labelling

Images from istock
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What is Food reactivity?

Classification of reactions to food from 2015 paper

I Adverse reactions to food

4 v
v v

, Non-immune mediated

| [ Immune mediated

Adaptive immune resp

Type I: IgE andfor T cells
(lgE-associated food allergy)

Type Il; Type lll: 7
Type IV: T cells (e.q., cellac

Enzymatic
(e-g.; lactose intolerance)

Pharmacological
(e.g., vasoactive amines,
methylxanthines,
capsaicin, ethanol)

enmn'x:olhls}

Innate immune responses:
Complement, Toll-like receptors,
innate immune cells

Reproduced under creative commons license.
Valenta R, Hochwallner H, Linhart B, Pahr S. Food allergies: the basics.
Gastroenterology. 2015;148(6):1120-31.e4. doi:10.1053/j.gastro.2015.02.006

More
detail on
reaction
types

15

(antigen, hapten)

Type |, 11, 1II,
IV Reactions

Immune response

HYPERSENSITIVITY
disadvantageous reaction

Typel Type 11
S lel

Exposure to foreign material ———————»

[mmune response

Protection against
infective agent

d bod. g

Acute type, IgE mediated i-delay

Gell &
Coombs

Mast cell Target cells Y

lysis
Mediztars release Y
(degranulation'synihesis) )

The Fc recepeor on mast cells bind IgE:
Crass linking of IgE occurs when antigen is
encountered, and this induces degranulation
and release of mediatoes from mast cells, and
synthesis of neo-synthetized mediators.

individual ‘s own

1963

'I:ypc m " Type IV
Still widely used in 2‘7‘;,“13‘,‘::“‘
medical practice but G| uiios
Ve Neutrophil

: ¥,
questioned as drug N

reactions don'’t fit !

Endothelial
cells

3

.\5 (hapten-protein 15G
=N or haplen-peplide) @\/ i(?ompl:m:m

NK cell

(ADCC)
Foreceptor

Anibodies are directed against antigen on

cells. Cytotoxic action by K

and NK cells (ADCC) or complement-
mediated lysis may occur.

Delayed-type, cell-mediated

0 —

cytokines

)
©-

Immune complexes (CIC) ase deposited
in tissues. Local damages occur due to
complement activation and attraction of
phagocytes to the site of deposition.

Antigen-sensitized cells release eytokines following
4 subsequent contact with the same antigen
Cytokines induce inflammatory reactions and
activate moracytes/macrophages (Mo), which
rejease mediators. T-lymphocyles can be directly
cytotonic.

16
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How does food reactivity link
to £ health?

Image: female lifecycle istock

How does food reactivity link
to health?

Affects gastrointestinal system
& microbiome influencing
Immunity
Inflammation
Nutritional status
Hormones
Metabolism
Detoxification

Feeds into a functional medicine approach

Image: digestive tract and probiotics istock

18
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How?

Review...

Gender differences &
disparities in key
conditions

& circumstances

Gender
differences
in asthma
& allergy

Rates of atopic disease higher in
boys <18 years

Around puberty this starts to
change and in 18+ years rate is
higher in females

Evens out after menopause
Sex hormones ARE key

20
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Studies across the
world show more expression of food allergy in the two genders. The sex-dependent

Isabella Pali-Scholl;Erika Jensen-Jarolim Gender aspects in food alleray
Current opinion in allergy and clinical immunology. , 2019, Vol.19(3), p.249-255

Purpose of review

. The difference of food allergy prevalence between male and female
2019 article

individuals is well documented and should have more impact for

reports . personalized diagnosis and management. Although in younger age

male sex dominates, in adults more women are affected by food
allergies. This sex disparity diminishes again around menopause,
underlining the influence of sex hormones, but in addition, also
metabolic gender-specific factors and differences

in microbiome composition might contribute to the different

and gender-dependent influence on development of food allergy,

adult females than disease severity, as well as on social, dietary and neuropsychological

factors in studies mainly published within past 18 months are

maleS have allergies discussed in this review.

Recent findings
Sex and gender differences likely play a role in food allergy

C SeCtion b|rthS development, for instance via influence on immune cells and
enhance risk of food
allergy overruling

sex diSpa rlty Future prospective studies need to clearly take into account the sex

mediators, or on the composition of the microbiome, but only few
controlled studies on this specific topic are available.

Summary

and gender difference in order to provide personalized diagnosis,
management and treatment of food allergy.

Same article reports:

Variation in asthma severity through menstrual cycle
(progesterone hypersensitivity). This can cause dermatitis,
urticaria, asthma, and anaphylaxis.

Catamenial sensitivity - mild dermatitis,

urticaria, asthma attack to angioedema and anaphylactic
shock in the luteal phase of the menstrual cycle usually on
the 20-21 day of the 28-day cycle

Sex hormone receptors on lymphocytes, monocytes,
eosinophils, basophils, mast cells, lymph node cells &
mast cell reactivity enhanced by oestrogen

22
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Same article reports:

T cell responses vary with hormonal fluctuations (T helper
cells important in mucosal immunity).

IgE antibodies lower before ovulation, whilst IgA /IgG are
higher.

Skin prick testing reactivity differs through the menstrual cycle.
Asthma symptoms exacerbated before / during ovulation.

Sex differences in microbiome composition recently reported in
murine studies - “female microbiota may be less efficient in
preventing allergies”

Autoimmunity
(Al) in female
health

Al diseases affect @ 8%
population

BUT more females than
males

This article says 78% of
those with Al disease are
female and reasons why
are NOT clear

24
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Al in women — from previous article

“Autoimmune diseases that are more prevalent in males usually
manifest clinically before age 50 and are characterized by acute
inflammation, the appearance of autoantibodies, and a
proinflammatory Th1 immune response. In contrast, female
predominant autoimmune diseases that manifest during the acute
phase, such as Graves’ disease and systemic lupus erythematosus,
are diseases with a known antibody-mediated pathology

Women respond to infection, vaccination, and trauma

with increased antibody production, whereas inflammation is usually
more severe in men resulting in an increased mortality in men and
protection against infection in women.

Antibodies provide critical protection against infection,
and are the key protective response induced by vaccination.”

DelLisa Fairweather,*t Sylvia Frisancho-Kiss,* and Noel R. Rose Sex Differences and Autoimmune Disease 601 AJP September

2008, Vol. 173, No. 3

25

Al in women

“Oestrogens favor the
antibody production-
enhancing Th2 response
and, by doing so,
possibly, increase the
risk towards abnormal
autoimmune function.
Others have suggested
that women are
genetically predisposed
towards abnormal
autoimmune function,
possibly because the X
chromosome may confer
susceptibility towards
tolerance breakdown”

il
ELSEVIER

Tl Foandasion,

o

Mrsrud ol Aerariy 26 (0071 -6

auto

[ —— —

Gender as risk factor for autoimmune diseases

MNorbert Gleicher “***, David H. Barad ="
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Impacts of systemic Al disease

Contents lists available at Sc;

o n Wo m e n 2 Best Practice & Research Clinical

Endocrinology & Metabolism

ournal homepage: www.elsevier.com/locate/beem)

P3 of this article
details some
impacts — details
on next slide

Impacts of systemic Al disease

“Patients with systemic autoimmune diseases have less children than
expected in the general population. Some of these women do not
have children at all, some others report a prolonged time to pregnancy
resulting in smaller family size than they expected [3]. Certainly, in this
population, the number of children can be also related to the
frequently associated organ specific autoimmune disease (i.e.:
thyroiditis or celiac disease), to endometriosis that is known to have
an increased rate of occurrence in women with systemic autoimmune
diseases or to the wellknown increased rate of adverse pregnancy
outcome such as miscarriages and fetal losses. However, many other
factors should be taken into consideration. The disease itself and the
musculoskeletal limitations linked to it can impair sexual function and
psychologically impact on woman desire [4]. In addition, in several
systemic autoimmune diseases, also the poor body image, the related
poor self-esteem and depression can influence the personal and
sexual relationships of these women [5,6]”

28
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Contents lists available at SciVerse ScienceDirect

Journal of Autoimmunity

Thyroid Autoimmunity - significant
factor in female health affecting 4%
women of reproductive age.

journal | homepage: : www.elsevier.com. /locate/jautim m

Thyroid autoantibodies can
influence endometrial T cells and
natural killer cells that alter the
immune and hormonal response of
the uterus.

Deficiency of Vitamin D is also
linked to infertility and pregnancy
loss, suggesting a potential
interplay with thyroid autoimmunity.

Thyroid autoantibodies were also
suggested to alter fertility by
targeting zona pellucida, human
chorionic gonadotropin receptors
and other placental antigens.

Thyroid
Autoimmunity

also associated
with APLS

which causes
infertility and
pregnancy
complications

30
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APLS also linked with coeliac disease

Rev Esp Enferm Dig, 2008 Feb;100(2):102-3.[Celiac disease associated with antiphospholipid syndrome].articie in Spanish] Jorge
Q1 Jorge A Camus G.

INTRODUCTION:

celiac disease may be associated with pathologies of immune etiology. We present its association with
antiphospholipid syndrome. CASE 1: a 26-year-old female was diagnosed with celiac disease. Six
months later she became pregnant, and experienced fetal death. The following year she became
pregnant again. IgG anticardiolipin antibodies: 20 GPL U/ml (normal value < 11), and IgM anticardiolipin
antibodies: 9 MPL U/ml (n. v. < 10). Hematological tests were otherwise uneventful. Medicated with
acetylsalicylic acid she had a normal pregnancy. CASE 2: a 48-year-old female diagnosed with celiac
disease presented with thrombosis in her left lower limb and renal infarction. Hematological tests
showed no prothrombotic alterations (antiphospholipid antibodies were not measured). A year and a
half later she had thrombosis in a finger of her hand. IgG anticardiolipin antibodies: 10 GPL (n. v. < 13),
and IgM anticardiolipin antibodies: 35 MPL (n. v. < 12). CASE 3: a 38-year-old female was diagnosed
with celiac disease. Some time later she experienced two spontaneous abortions and a transient
ischemic cerebral attack. Nowadays, she is in her sixth month of pregnancy. IgM anticardiolipin
antibodies: 75 MPL/ml (n. v. up to 20), and IgG anticardiolipin antibodies within normal values.
Hematological tests revealed no other prothrombotic alterations.

DISCUSSION:

antiphospholipid syndrome is characterized by arterial and venous thrombosis, and spontaneous fetal
death. Its association with celiac disease has been described in few cases. Celiac disease is
associated with spontaneous fetal death; consequently, we hypothesize that antiphospholipid syndrome
may be one of the causes for this event.

Gluten is a key food reactivity
iIssue in autoimmunity

| am going to focus on food reactivity in the context of GRAINS

Autoimmune disorders are associated with CD

Hashimoto’s thyroiditis (Hadithi,et al., 2007),
Psoriasis (Ungprasert et al., 2017)

Systemic lupus erythematosus (SLE) (Lauret & Rodrigo
2013).

-
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Endometriosis - Al?

What is endometriosis like? What is endometriosis like? Expariences of
Endometriosis in

Wales
PWHEN YOU GET BLOATING "L FEEL LKE IT'6 TAKING EVERYTHNG
YOU LITERALLY FEEL LME ] AWAY FROM ME AND BVENTUALLY IT WiL
A PROBABLY TAKE EVERYTHING NGIDS AWAY
FROM ME*

_/ o~
x —
T HAVE A CRUGHING PAIN 7 L) VIS MENTALLY AND
THAT'S. ALWAYS THERE. /\ PHYSICALLY EXHALSTIG™
L/ —

g | YOUR INGIDES FEEL LKE
P. THEYRE IN A VICE®
AR 3
— | 4

§ [
T

*T CONSTANTLY T WOULD RATHER GO
FEEL LKE ™ f THROUGH L ABOUR THAN
BEING LT228ED" \/ CUFFER MY ENDOMETIOLIG

¥ =
Q o
(o)

A
S ¢ U
(7%

Still not
officially
considered
an Al
disease

But is considered in many
academic papers to be a
chronic disease

34
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Patients with
CD have
increased

risk of
Endometriosis

Hum, Reprod. (20111 26 (10): 28962001 doi: 10,1093 humsepiler263
First published online: August 12, 2011

Risk of endometriosis in 11 000 women with
celiac disease

Olof Stephansson 2, Henrik Falconer? and Jonas F. Ludvigsson 13"
+ Author Affiliations

il “Correspondence address. Tel. +46-19-6021000; Fax: +46-19-187915; E-mail:
Jonasludvigsson@yahoo.com

Received November 29, 2010,
Revision received July 8, 2011,
Accepted July 11, 2011,

Abstract

BACKGROUND Endometriosis is a common cause of infer y. Whereas celiac
disease (CD) is present in ~1% of individuals in Western Europe, the prevalence
in women undergoing investigation for infertility is often =2%, Still, the
relationship between CD and endometriosis is unclear.

METHODS We identified 11 097 women with CD (Marsh 3: villous atrophy)
through biopsy data from all 28 pathology departments in Sweden. Biopsies had
been performed between 1973 and 2008. Data on Inpatient and outpatient
diagnoses of endometriosis were retrieved from the National Patient Register,
We then used the Cox regression to estimate the hazard ratios (HRs) for
endometriosis in women with CD to compare with those in 54 992 age-matched
control women.

RESULTS During the follow-up, 118 individuals with CD and 399 matched
controls developed endometriosis. Hence, patients with CD were at increased
risk of subsequent endometriosis [HR = 1.39; 95% confidence interval (CD) =
1.14-1.70]. The absolute risk of endometriosis in patients with CD was 112/100
000 person-years with an excess risk of 31/100 000. Risk estimates were
highest in the first year after diagnosis (HR = 1.49; 95% Cl = 0.83-2.67) and
gradually decreased (=5 years after CD diagnosis, HR = 1,33, 95% Cl = 1.00-
1.79).

CONCLUSION Endometriosis seems to be associated with prlorggD. Potential
explanations include shared etiological factors and CD-mediated inflammation.

Grains & health issues?

Quite a lot of debate & controversy over this in
literature and media

Is it Gluten?

Or FODMAPs (particularly fructans)?
Anti trypsin inhibitors?

Lectins (wheat germ allglutin)
Exorphins?

Herbicides?

Can they overlap?
Or are they mutually exclusive?

36
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What is Gluten?

Glutenin Gluten “Mesh” Structure
- Ll

Disulfide Bond
Formation from
mixing with
water

Gliadin

Image: Gliadin and Glutenin + H20 + disulphiide
Wheat ﬂOUr Comprises o bonds = gluten mesh structure Paleo Foundation

35% glutenins,
45% gliadins
& around 20% other protein

Wheat contains about 16% protein overall (Lakhneko et al., 2020).

Gluten related disorders

of gluten-related disorders.

Anna Sapone,Julio C Bai, Carolina Ciacci, Jernej Dolinsek, Peter HR Green, Marios Hadjivassiliou,
Katri Kaukinen,Kamran Rostami, David S Sanders, Michael Schumann, Reiner Ullrich, Danilo Villalta,
Umberto Volta, Carlo Catassi and Alessio Fasano BMC Medicine 201210:13
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Gluten & food reactivity

Gluten proteins are resistant to digestion owing to their
structure and proline/glutamine content & may not be fully
broken down by digestive enzymes (Balakireva & Zamyatin,
2016).

This can cause an inflammatory response as it can
increase intestinal permeability (Chander, et al., 2018).

This may underpin the pathophysiology in both CD and
NCGS (Balakireva & Zamyatin, 2016).

Coeliac Disease (CD)

Damaged Healthy
villi

IMAGES :
http://www.coeliacsociety.com.au/
images/D1---Healthy-Villi.jpg

An autoimmune enteropathy (Balakireva and Zamyatnin 2016)
affecting genetically susceptible individuals carrying
HLA-DQ2 or HLA-DQ8 alleles
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CD

Transglutaminase 2 (TG, TG2) modifies gliadin peptides;
it deaminates glutamine residues to glutamic acid,

this activates CD4+ lymphocytes from the mucosa

on the lamina propria.

Activation of CD4+ lymphocytes stimulates the excretion of

proinflammatory cytokines/ chemokines that cause inflammation
of the mucosa and villous atrophy which then further increases

gut permeability (Leon, et al., 2007).

Serological testing for CD involves the measurement of the
presence of serum antibodies against tissue transglutaminase
(tTG).

Overview Coeliac Disease Tests

= Antibody testing
* Need to check total gA — rule out IgA deficiency

= Tissue transglutaminase (tTG)

= Serology often does not correlate to degree of mucosal
damage

= Can have damage to villi and negative antibody test
= Serology can be positive (with no damage to villi at biopsy)
= Latent coeliac disease

= Consider endomysial antibodies (EMA) if IgA deficiency or weakly
positive tTG

= Also IgG DGP (deamidated gliadin peptide)

= Sapone et al 2012 say more reliable in IgA deficient patients
under 3 years of age
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CD

tTG can also crosslink with gliadin, producing a tTG-gliadin
complex, this is considered a neo-antigen with possible
immune toxicity (Pruimboom and de Punder 2005).

Crypt hyperplasia may be present with villous atrophy.

This is why in CD, gluten consumption is associated with
the malabsorption of nutrients and symptoms such as
bloating, pain and diarrhoea but it should be noted that CD
can also be asymptomatic (Pruimboom and de Punder
2005)

Development of CD

Not everyone who is HLA-DQ2 or HLA-DQ8 positive
develops CD (Verdu et al., 2015), other factors may be
involved in the pathogenesis of active CD.

Studies have demonstrated that gastrointestinal
infections and microbiome alterations are associated
with the onset or activity of CD (Verdu et al, 2015).

Alterations in the composition of the microbiome
between patients with CD (Valitutti et al., 2019) and
those without it have been established, but there is no
typical CD microbial profile.
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Microbiome & CD

Duodenal biopsies from patients with CD have increased
Proteobacteria including Pseudomonas, have increased
proteolytic activity against gluten and that the bacterial
enzyme elastase triggers an inflammation mediated by
the cell surface receptor proteinase activated receptor 2
(PAR-2) Caminero et al., (2019a)

Gluten that is not completely digested can be metabolized
by bacteria such as Pseudomonas aeruginosa, and this
causes the production of shorter immunogenic peptides
that can more easily permeate the gut mucosa (Caminero
etal.,, 2016)

Healthy microbiota; Celiac disease microbiota:

Immune activation by bacterial enzyme elastase in |
. . T clinical association
genetically predisposed individuals studies have

demonstrated shifts in

microbial composition
between individuals with
celiac disease and those

Low protealytic activity T Proteolylic/glutenasic activity without celiac disease.

This is similar to what we
have learned in other

chronic inflammatory
diseases, such as IBD”

Proteinase-activated
receptor 2 (PAR2) is a cell
surface receptor.

It’'s emerging as a
pharmaceutical target
for various diseases incl.
metabolic dysfunction /
obesity

[13
Pseudomonas aeruginosa and commensal bacteria, like Lactobacillus, can participate in gluten
metabolism but they generate different patterns of gluten peptides harbouring different immunogenic

hits

properties”.

Jnity,nature conychannels/346-behind-the- 45610-duodenal-bacterial-proteolvtic-activity-determines: sensitivitv-to-diefarv-antigen-through-par-2-receptor

-
www.worcester.ac.uk

07/11/2020

23


https://naturemicrobiologycommunity.nature.com/channels/346-behind-the-paper/posts/45610-duodenal-bacterial-proteolytic-activity-determines-sensitivity-to-dietary-antigen-through-par-2-receptor

BANT Conference 2020.

www.NMI.health

Zonulin

A protein synthesised in the liver & intestine -
regulates the tight junctions between the epithelial
cells.

If levels are elevated it reduces the effectiveness the

mucosal barrier increasing intestinal permeability
(Fasano, 2011).

Gluten triggers zonulin to be released (Fasano,
2012b). In healthy people most peptides from
digestion remain within the Gl tract & pass through
before an immune response is initiated

(Fasano 2009).

Zonulin in Al

Zonulin expression is increased in autoimmune
conditions including CD (Fasano 2012a) & there is
an accompanying increase in intestinal permeability.
In CD & Type 1 Diabetes there is tight junction
dysfunction (Fasano 2012a)

Zonulin is high in the acute phase of CD
(Fasano 2000).

-
www.worcester.ac.uk

07/11/2020

24



BANT Conference 2020.

www.NMI.health

Gender in Coeliac Disease

Clinical Gastroenterology and Hepatology volume 17, ssue 10 September 2019, Pages 1954-1968.e13 Sex Difference in Celiac Disease in Undiagnosed
Populations: A Systematic Review and Meta-analysis LJansson: : joelColin P WestVeenaTaneia\arry J.Prokog” £ s

Background & Aims
A higher proportion of female vs male patients receive a diagnosis of celiac disease. Little is known about sex-based differences in the
prevalence of celiac disease in undiagnosed populations. We aimed to address this knowledge gap with a systematic review and meta-

analysis.

Methods

We searched MEDLINE, Embase, Cochrane, and Scopus databases through 2017 for studies of screen-detected or undiagnosed celiac
disease. Our final analysis included studies that included screening and confirmatory tests (either second serologic analysis or a small

intestine biopsy) and provided information on the sex of participants. Studies were excluded if they were performed with specific, high-

risk, or referral populations. The primary outcome was the percentage of undetected celiac disease among female and male patients.

Results

We identified 4070 articles and analyzed data from 87. Our meta-analysis comprised data from 291,969 study participants. The pooled
prevalence of undetected celiac disease in female participants was 0.589% (95% Cl, 0.549%—0.629%) and in male participants was
0.415% (95% Cl, 0.343%—0.487%). The risk of undetected celiac disease was higher among female than male participants (relative risk
[RR], 1.42; 95% Cl, 1.27-1.57; P < .00001). The Iz was 5% (low heterogeneity among studies). In subgroup analyses, the RR of celiac
disease for girls vs boys was 1.79 (95% Cl, 1.44-2.22; P < .00001; 18%), the RR for female vs male blood donors was 1.13 (95% Cl,
0.76-1.69; P = .54; |2= 0), and the RR for women vs men with villous atroh was 1.38 (95% Cl, 1.07-1.79; P =.01; 1= 0).

Conclusions

In a systematic review and meta-analysis, we found a higher risk for celiac disease in women than
men in an undiagnosed populations (identified through general population screening). The increased
risk for celiac disease among girls and women should be considered for screening, diagnosis, and
management strategies

CD is associated
with later

menarche, earlier

menopause, low

bone mineral

density and also

infertility and

obstetric

complications,

breastfeeding

problems —
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Non Coeliac Gluten Sensitivity (NCGS)

Research has linked it to systemic inflammation (Uhde et al 2016)
and an innate immune response; the innate immune system is
composed of physical and chemical barriers, phagocytic
leukocytes, dendritic cells, natural killer cells and plasma
proteins.

CD in contrast also involves the adaptive immune system.

However in NCGS there may also be adaptive immune
involvement as increased expression of IFN-y (Brottveit et al.,
2013) has been shown and elevated immunoglobulin IgG
antigliadin (AGA) antibodies are also present in some people with
NCGS (Aziz et al., 2015).

Is now widely medically recognised as clinical entity.

NCGS

No reliable biomarkers have been identified for diagnosis.

Gluten exclusion and reintroduction are currently used to
confirm diagnosis of NCGS following the Salerno protocol
using a challenge of 8g/gluten/day (Catassi et al. 2015).

This involves the avoidance of gluten followed by a double
blind placebo controlled (DBPC) challenge with cross
over, gluten free diet using a modified self-administered
questionnaire for clinical evaluation (Catassi et al., 2015).

Medical diagnosis is made by challenge and excluding
CD, WA.
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Fermentable Oligo, Di and Monosaccharides and
Polyols (FODMAPSs)

FODMAPSs are a group of short chain
carbohydrates and sugar alcohols that are rapidly
fermentable in the human gut and have over the
last decade been studied in relationship to
functional gastrointestinal disorders such as irritable
bowel syndrome (IBS).

FODMAPs include fructose which is a
monosaccharide, lactose a disaccharide and the
oligosaccharides fructans and galactans and also
polyols.

FODMAPs are found in many foods including fruits,
vegetables, dairy produce and wheat.

FODMAPs

Alow FODMAP’s diet is now accepted as one of
the most effective dietary therapies for IBS and
provides relief for about 75% of patients (Gibson
and Shepherd 2009).

Yet the long-term impact of following a low
FODMAP diet is not fully understood; it may for
example potentially impact the gut microbiome
(Staudacher 2017).

Is a low gluten diet actually a modified version of a
low fodmap diet as it’s low in fructans?

Is it easier to implement?

54

-
www.worcester.ac.uk

07/11/2020

27



BANT Conference 2020.

www.NMI.health

Before High FODMAP Meal After High FODMAP Meal in 1BS

Stomach
FODMAPs

Movement
~ ofwater .

. Bacteria
¢ . ferment
2 - FODMAPs
. ;
producing gas

Bacteria -
Gas -
production

Role of FODMAPs in triggering symptoms of IBS

1 water delivery +
1 gas production
In‘small and
larga intestine

:

Distansion of
small and
large intestine

|
Incraased sansitivity
1o pain

Onset of IBS
symptoms e.g.
pain, bloating,
wind, diarrhoea
and/or constipation

J.G. Muir, J.E. Varney, M. Ajamian, P.R. Gibson, Gluten-free and low-FODMAP sourdoughs for patients
with coeliac disease and irritable bowel syndrome: A clinical perspective, International Journal

Wheat germ agglutinin (WGA)

Lectin in wheat. Lectins are proteins that selectively
bind carbohydrates and agglutinate red blood cells and

used in blood typing (van Buul Brounds 2014).

Generally resistant to heat/digestive enzymes - stable
in acidic environments and they resist being broken

down in the digestive tract.

The indigestibility protects plants from pathogens
(Peumans 1995) and functions as a natural insecticide

(Mikaye et al 2007).
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Lectins

Symptoms after consumption can include vomiting,
diarrhoea and nausea (Miyake et al 2007).

Raw red kidney beans contains the lectin
phytohemagllutinin lectin (PHA) and are widely
recognised as having adverse health effects.

Lectins are soluble in water and so can be reduced
by soaking or cooking in water and also by
processing foods, for example boiling or stewing in
water for a few hours can inactivate most lectins.
(Harvard School of Public Health ND).

WGA

The highest concentration found in wheat germ.
Unprocessed products contain higher amounts than

processed cereals (de Punder and Pruimboom 2013).

Lectins in high concentrations of the active forms can
damage the gut in animals causing areas of epithelial
cell necrosis - results not consistently replicated in vitro

(Miyake 2007),

Known to cause increased intestinal permeability
(ElI Asmar et al, 2002).

Animal studies demonstrate WGA induces inflammatory

responses (de Punder and Pruimboom 2013).
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Lectins - controversy

Lectins can inhibit the repair of the plasma membrane of
damaged cells (Miyake et al 2007).

Implicated in the development of human inflammatory
diseases (de Punder and Pruimboom 2013).

Other researchers claim there is no evidence that
dietary lectins in cooked and baked foods are not
associated with negative health effects in humans (van
Buul and Brouns 2014).

Further research needed.

a-amylase/trypsin inhibitors (ATI)

Found in all gluten containing cereals (Ziegler et al.,
2019).

T

o
78
=k

Compact, protease resistant non-gluten proteins found
in the endosperm.

ATI protect the seed from insects and parasites
(Zevallos et al 2017).

It has been suggested that ATl activate innate immune
responses in monocytes, macrophages and dendritic
cells (Junker, 2012).
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ATI

In animal studies (on mice) ingestion is associated with
intestinal myeloid cell infiltration in the colon, ileum and
duodenum and dendritic cells were activated in
mesenteric lymph nodes (Zevallos et al 2017).

Activate the toll like receptors and the TLR4— MD2-
CD14 complex activating NF- kB signalling and
interferon responsive factor 3 pathway (Zevallos et al
2017).

NF- kB is a protein transcription factor that regulates
innate immune responses (Benedict 2019) involved in
inflammation.

Exorphins

Exogenous peptides with opioid activity produced by
the action of the proteolytic enzymes - they are
considered to be neurotransmitters and neuro-
hormones (Stefanucci et al., 2018).

Share a common terminal amino acid sequence
(known as an opoid motif) with enkaphalins,
endorphins and dynorphins (Stefanucci et al., 2018).

The bacterial enzyme elastase (which can be elevated
in microbiome dysbiosis) can also produce exorphins
(Stefanucci et al., 2018).
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Exorphins

Hypothesised they mask Gl symptoms of CD (owing to
the opoid effects), and this is responsible for
asymptomatic presentation in silent or atypical CD

(de Punder and Pruimboom 2013).

It has also been demonstrated that they can increase
transit time (de Punder and Pruimboom 2013).

May also be involved in the comorbidity of mental
health and neurological problems in patients with CD
(Stefanucci et al., 2018).

Herbicides and wheat

Glyphosate is the most used herbicide in agriculture
(Rueda-Ruzafa et al., 2019) and used extensively
in wheat agriculture.

It is a broad spectrum herbicide used on wheat
and in a product known as Roundup patented by
Monsanto Technology LLC (Samsel and Seneff
2013).
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Herbicides

Data on global pesticide use is scarce but globally the
use of glyphosate has increased 15 fold and in the
USA from 1974 onwards more than 1.6 billion
kilograms of glyphosate active ingredient have been
used (Benbrook 2016).

In the USA more herbicides are applied to Spring
Wheat and Durum Wheat than Winter Wheat
(USDA 2014).

Glyphosate

Was considered to not be toxic to humans
(Williams et al. 2000).

Glyphosate inhibits the enzyme 5-
enolpyruvylshikimate-3-phospate synthase
(EPSP synthase) in both plants and bacteria
(Rueda-Ruzafa et al.,2019).

This is involved in the synthesis of amino acids
containing an aromatic ring including phenylalanine,
tryptophan and tyrosine in both bacteria and plants
(Schoénbrunn et al., 2001).
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Glyphosate

Pathway is not present in humans (Samsel and Seneff
2013). So amino acids must be obtained from food and are
important for making serotonin, melatonin, dopamine and
thyroid hormone.

A controlled study on 77 patients with CD, was undertaken
by van Hees et al., (2015); this demonstrated lower serum
concentrations of tyrosine, phenylalanine and tryptophan
(all p <0.005) in CD patients.

A 2013 paper suggest glyphosate maybe contributing to
the high rates of obesity in humans as well as other health
conditions such as cancer, infertility and Alzheimer’s
disease (Samsel and Seneff 2013).

Glyphosate

In intestinal microbiota - affects mainly beneficial bacteria rather
than pathogens such as Clostridium spp. and Salmonella (Rueda-
Ruzafa et al.,2019).

A report on exposure in fish demonstrated adverse effects
throughout the digestive system (Senapati et al., 2009).

Enzyme activity was reduced in the oesophagus, stomach and
intestine; protease, amylase and lipase activity was diminished
and there was damage similar to the damage seen in CD in
humans including damage to the microvilli and mucosal folds
(Senapati et al., 2009).
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Glyphosate

Suggested that an imbalance in the microbiome caused by
glyphosate may play a role in the development of CD in humans,
as protein breakdown may be affected leaving larger fragments of
wheat that then trigger an immune response

(Samsel and Seneff 2013).

In animal studies, glyphosate is associated with an overgrowth of
pathogens (which can in turn activate zonulin which induces
increased intestinal permeability) and glyphosate is also
associated with inflammatory bowel disease

(Samsel and Seneff 2013).

Glyphosate can also interfere with the P450 cytochrome enzymes
that are important in detoxification. Also can chelate iron and
cobalt.

Therapy
Personalised

FM  Testing

Client preferences & goals

Address underpinning imbalances, triggers/mediators

e.g. genetics.
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Nutritional therapy

Personalised?

Food first in general — but sometimes use
supplements first if think it will help may person
feel better and better able to make changes

Gluten free grains, also soaking, sprouting grains

Low grain diets —
consideration of ALL GRAIN FACTORS
fodmaps ATI, WGA, exorphins etc

Testing — Refer on re any
infections / diagnosis / needs for medication

Nutritional therapy

Explore grain tolerance — quality of life
Sourdoughs
Organic grains/wheat

Support for gut mucosa/microbiome:

PresloTICS

Live fermented foods v & § T
Bone broths : ;

Supportive supplements

Antimicrobials, gut repair/probios/amino acids, image: istock
enzymes)

5Rs

Rainbow diet — nutrient dense / phytonutrition
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Sourdough

Produced using a traditional method of slow
fermentation.

The starter cultures used in the bread’s production contain
yeasts and lactic acid bacteria (LAB) that have proteolytic
activity.

Sourdough bread has been shown to contain less FODMAPs
(Menezes et al., 2018) and the yeast proteases seem to
degrade the gluten as well (Poutanen et al, 2009).

Lactobacilli for example are a source of gluten degrading
enzymes known as glutenases (Chander et al., 2018) and it is
reported they can degrade ATls too (Caminero et al., 2019b).

Sourdough

50 species of LAB and more than 25 species of yeasts,
mostly from the genera Saccharomyces and Candida,

can be found in mature sourdoughs (Nionelli and Rizzello 2016).

Other research suggests a lower post prandial glucose
response after consumption of sourdough bread (Stamataki et
al., 2017).

Sourdough fermentation is also known to have other nutritional
benefits as it decreases phytic acid and can increase the
bioavailability of minerals as well as increasing shelf life of the
bread (Chander et al., 2018).
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Sourdough

50 species of LAB and more than 25 species of yeasts, mostly
from the genera Saccharomyces and Candida, can be found in
mature sourdoughs (Nionelli and Rizzello 2016).

Other research suggests a lower post prandial glucose
response after consumption of sourdough bread (Stamataki et
al., 2017).

Sourdough fermentation is also known to have other nutritional
benefits as it decreases phytic acid and can increase the
bioavailability of minerals as well as increasing shelf life of the
bread (Chander et al., 2018).

Sourdough

Sourdough fermentation acidifies bread which can increase
shelf life as it inhibits endospore germination and Bacillus sp.
growth (Kirschner and Von Holy 1989).

This is because LAB synthesize antimicrobial substances such
as bacteriocins, organic acids and hydrogen peroxide (Chander
et al., 2018).

Sourdough LAB are now being researched for their potential to
decrease the risk of contamination in gluten-free products, as in
vitro studies using celiac tissue from the Gl tract and in vivo
studies on CD patients demonstrate the proteolytic activity is
promising for both removing traces of gluten and potentially also
for the manufacture of baked goods that can be tolerated by
those with CD (Gobbetti et al., 2007).
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Developments in wheat breeding

Wheat has now been produced with a low gliadin
content through the use of gene editing technology.

A line (E82) has demonstrated positive nutritional
properties and low immunogenic gluten which
appeared to have a low stimulatory effect on the T-
cells in celiac patients.

In non-celiac wheat sensitivity (NCWS) a trial
demonstrated the consumption of bread made with
E82 low gliadin wheat induced positive changes in the
microbiome (Molina et al.,2019).

Thank you for listening
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