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Introduction

o Some studies suggest that what we eat, and drink can affect how we feel.

o Food sensitivity is a prevalent problem that affects millions of individuals globally, resulting in
IBS like symptoms, migraine and others.

o However, recent research indicates that food sensitivity can also significantly impact mental
health.

o Although the relationship between the two is not fully understood, studies have found a
correlation between food sensitivity and various mental health conditions such as anxiety,
depression, ADHD, and autism.



Definition of Mental Health

Mental health refers to a person's overall psychological well-being,
which encompasses their emotional, social, and cognitive functioning.

It is the state of being able to cope with the normal stresses of life, work
productively, and contribute to society.

Mental health is just as important as physical health, and the two are
often interrelated.



Types of Mental lliness

o There are many different types of mental illnesses, each with its own set of symptoms and
causes. Some of the most common types of mental ilinesses include:

* Anxiety disorders

* Mood disorders

* Personality disorders

* Psychotic disorders

« Eating disorders

» Substance abuse disorders

o Itisimportant to note that mental illnesses can occur in combination, and a person may
experience symptoms of more than one type of mental illness.



The Link Between
Food Sensitivity &
Mental Health



Food Sensitivity & Mental Health

o The evidence is increasing to support the link between food sensitivity and mental health.

o Difficulty in digesting certain foods can cause inflammation in the gut, which may affect the
brain and contribute to mental health issues.

o In addition, some foods can directly affect the brain by altering neurotransmitter levels, which
can impact mood, behaviour, and cognition.



lgG Guided Diet

o Survey commissioned by Allergy UK — 5286 participants

o Questionnaire 3 months after IgG food test
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lgG Guided Diet

Symptom relief varied by body system, with digestive
symptoms like irritable bowel syndrome and psychological
symptoms like anxiety and depression, showing the greatest

improvement when reactive foods were removed.

Digestion Lungs |Neurology| Skin

B 6N U

80% 72% | 78% | 76%

reported reported reported reported

Joints

[
| {
64%

reported

moderateto moderate to, moderateto | moderate to moderate to
high benefit high benefit| high benefit | high benefit high benefit

1. Geoffrey Hardman, Gillian Hart. Nutrition & Food Science Vol. 37 No. 1, 2007 pp. 16-23

Mind

81%
reported

moderate to
high benefit

‘ The cument ssue a5l et axchive of i jomal s aabble at
W cmer sdinight com D034 668 b

NFS
371

Dietary advice based on
food-specific IgG results

Geoffrey Hardman
Centre for Health Economics, University of York, Heslmgtom, York, UK. and

Gillian Hart
YorkTest Laboratories le York Scence Park. York UK
Abstract
Purpase - To poide eknce hat hminnion it o an fnepeic 16G vt e i
discive, rlaic s v 1 the et of chivesc
by Allagy UK.
unwmmzmm of e mocal conditams, who 1nd then & ms

G blood te s
o the s, wese mac o Iresdgete e s of ciminaiog € hlmm-{mbyha

et esponse bas, 2

ckephone. The amalyis and reperting of the data was camied cut 2 the Univarsty of York.

Findings - (f puticnts 75.8 per cant had.

itk cuofhion. Of ptints o bl s i the mcmmpmiuions 852 pr oot 40
e benefit within thrce weeks. Thowe who repored mose thin ot ore Ekely v

oy snd epcred Mgh bl 823 per on e e of ypions o invedaction o

& ofiending S0

l)d-lmhd Thite dit peskle cbdonce o th i of hinkiion it Vi o S
wecific 146 blood test roults 25 30 3id to managEment of the symptoms of 3 ange of
exrtical condiboms

Introduction

Arole for food specific IgG ffood intolerance
00 IGE mediated food allerty) bas been - proposed, 3 hus the measurenent of food-

specific antibodies a8 2 strategy for identify m{uiu which & patient may be

ositive (Marinkovihs, 1999, 1 & mw«d that the presence of foodspeciic G
ndicates a potentil sensitivity to that particular food and that the patient may achicve

benet by diminating the fecd) from the diet. Recent sty showed 3 comsistent
crase in IgG, antibody tires aros the theue kiable Fonel Syndrome (S
e

foe i Dl gkl aad (Zar et al,
206) andac hwnlb imﬁanllhw in symptoms has been cbserved in [BS
Fatients dim; foods idkntified by such a method (Atkinson ¢f o, 2004). However,

o cxac rle o Igs antiodies s mackers o food inkhrance i grmeralio o Gl
1¢G antbodies to food antigens are often present in healthy individuals and are
gmerally amsidend to be part of the normal immune response to food allegns
(Bames, 1995).

b bee symptoms ncluding
headaches (Rees ef al, 2105, intestinal and skin symptoms (Ssmpson and McCaskill,
msx behavioural changes and respiratory disorders ( Pelkan, 1985). Currently, the

diagnosing and - by

rming food mtol

brtuse yppe e ciffe, 202, Using thi




Research Papers

0

o0

General IgG-mediated reactions
Irritable Bowel Syndrome (IBS)
Migraine

Inflammation, obesity & arthritis
Asthma / respiratory diseases

IBD: Crohn’s disease, Ulcerative Colitis
Neurological

%+ Schizophrenia
s Depression
% ASD

The cusrent iae and full text axchive of S5 jummal & avabble ar
www emer aldimsaght com 0034 668 btm.

NFS
371

Dietary advice based on
food-specific IgG results

Geoffrey Hardman
Centre for Health Economscs, University of York, Hedington, York, UK, and
Gillian Hart
YorkTest Laboratories Ltd, York Saence Park. York, UK
Abstract
Purpase — To peovide evidence that eliminaion diet based o faodspecibe 146G test results is an
dfective, relabie and valid 3d lhmm-! of chronic medical conditions.

G bioad test. Questionnaires, ssved three months

mmmm-umnnm the efiectof climinm g the fonds adertifier by the test.

o check for response by

The analysts d epertiog ofthe i was carried at 2 the Universty of York.

Findings - Of paticnts who rigcecesly followed the diet 75,8 per cont had 2 nobceable improvement

i they condition. Of gticnss who benefited from follow . the recomendations 682 per cent fdt
heee Thone who e

e benest within theee weeks. thin o waditon ware mare likely to
report noticesble improvement 815 per cent of o that dxted rigcroudy and reparted trer or
e co-morbidities in ther condition. For those

sl and reperted igh benefit, 923 por arnt noord 2 retum of syEptarms on reing aduction of
the ffending foads.

jue - These data provide evidence for the e of dimination diet based 8 foud-
speciic 14G blaod test rets as an 2id to management of the symptoms of 2 range of cheonic
merheal condioms.

Introduction
A role for food-spec i
k&mdﬂdhxﬂdhgy)hsh&nwmﬁdahdﬂmmﬂdtmd
wﬁalﬂhﬂﬁa:mhlm:bﬁmlmmwhrhapw may be
sensitive (Marinkovich, 1996). It is proposed that the presence of food-specific IgG
indicates a potential sensitivity to that particular food and that the patient may achieve
benefit by elminating the food() from their diet. Recent study showed a consistent
increase in IgG, antibody titres aqross the three mitable Bowel Syndrome (IBS)
smmwrdbmhmbetpwkhmhmdmhallbuld

206), and a ci ved in [BS
Mmmuﬁmmm:mmm.m 2004). However,
the exact role of IgG antibodies as markers of food intolerance i general is not dear.
18G antdadies to food antigens are often present in heakhy mdividuals and are
gmersly Mmhpﬂdmemmm\nmlokndam

Fmdmuamahubm\lmmimlhzm)mddchm: symptoms including
headaches (Rees ef al, 2005, intestinal and skin symptoms (Sampson and McCaskill
1965 beturioural changes and resgcatery disarders lezv. 1968, Currently, the

l, by

d for di

Sereim & Foot Soens
e L 2T

» %3

por=y

e

J' i " b £ 3ml,>|g|hummdm




Food Sensitivity
& Migraine



Migraine and the Gut

o An overview of the literature suggests that
there is a strong relationship between Gl
disorders and migraine.

o One of the links between the gut and
migraine are enhanced pro-inflammatory
immune responses.

o Gut permeability and inflammation are
bidirectionally related, increased permeability
can cause inflammation, but inflammation
can also cause increased gut permeability.

Sromtisrs in
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Migraine associated with gastrointestinal disorders:
review of the literature and clinical implications

Saskis van Hemert'*, Anne C. Breedveid’, Jorgen M. P Rovers’, Jan P W. Vermeiden, Ben J. M. Witteman®,
Marcei G. Smits® and Nicole M. de Roos*
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FIGURE 1| The microbiota-gut-brain axis.
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lgG & Migraine - Inflammation

o A number of studies have found a pro-inflammatory
state in chronic migraine and episodic migraine
patients, compared with the healthy controls.

o Increased levels of pro-inflammatory cytokines
such as TNF-a and IL-6 are probable indicators of
a low grade chronic inflammatory state caused by
lgG-mediated food sensitivity.
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lgG & Migraine - Inflammation

Results: Participants in the positive IgG group:

@)

(@)

were more likely to have longer time elapsed since diagnosis,

more frequent and severe migraine,

a higher risk of developing anxiety and gastrointestinal
symptoms,

along with higher IL-6 and TNF-a.

Subgroups with more food allergens generally had worse
conditions as well.
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Association of Migraine with Its Comorbidities
and Food Specific Immunoglobulin G Antibodies
and Inflammatory Cytokines: Cross-Sectional
Clinical Research
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Mast Cells & Food
Sensitivity



Mast Cells and food specific IgG

o Mast cells have a widespread distribution and are
found predominantly at barrier sites of the body such as
the skin, gastrointestinal, respiratory and urinary tracts.

o Recently, it has been realised that mast cells are
multifunctional immune cells implicated in several
health and disease conditions.

o They play a pivotal role in innate and adaptive immunity
and immune tolerance.

o They also have an important role in the pathogenesis of
several disorders.

1. da Silva EZ, Jamur MC, Oliver C. Mast cell function: a new vision of an old cell. J Histochem Cytochem. 2014;62(10):698-738.
doi:10.1369/0022155414545334

2. Jonsson F, Daéron M. Mast cells and company. Front Immunol. 2012;3:16. Published 2012 Feb 20. doi:10.3389/fimmu.2012.00016



Activated Mast Cell Degranulation

o Mast cells generate and release
multi-potent molecules, such as:

* histamine, proteases,
* leukotrienes, heparin,

* many cytokines, chemokines,
and growth factors,

o They have the capacity to be
) involved in regulating the
functions of many organs and
tissues

-
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Mast Cells in Gl Disorders

The role of mast cells in functional GI disorders

Mira M Wouters, Masia Vicario, > Javier Santos™®
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lgG-mediated sensitisation of Mast Cells.
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1. Wouters MM, Vicario M, Santos J. The role of mast cells in functional Gl disorders. Gut. 2016;65(1):155-168. doi:10.1136/gutjnl-2015-309151



Stress & Mast Cell Activation

o On the other hand, it is well known that P s nd e
stressful life events are associated with | i o
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onset or exacerbation of IBS symptoms.

+
psychomatic comorbidity

o CRH which is induced by psychological
stress, is one of the factors for mast cell
degranulation.
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o Increased intestinal permeability via CRH-
mediated mast cell activation due to acute
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How might it impact on clinical practice in
the foreseeable future
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1. Vanuytsel T, van Wanrooy S, Vanheel H, et al. Psychological stress and corticotropin-releasing hormone increase intestinal permeability in
humans by a mast cell-dependent mechanism. Gut. 2014;63(8):1293-1299. doi: 10.1136/gutjnl-2013-305690



Mast Cells in Neuronal Activation

o MCs and nerves communicate bidirectionally,
thereby modulating peristalsis and pain
signalling.

o The release of bioactive, pro-inflammatory,
mediators by mast cells results in a variety of
neuronal effects.

o Mast cells also affect disruption/permeability
of the blood brain barrier enabling toxin and
immune cell entry exacerbating an
inflammatory microenvironment.

The role of mast cells in functional GI disorders

Mira M Wouters,' Maria Vicario,™ Javier Santos™

Mast cell mediator release _

\ A Histamine, serotonin :.u Sanctionsd dyspepsia.

lgE PGs, NGF, proteases, cytokines oot xtwation n 3 commwn

5 {
J“).. .\f‘ﬁ‘ B o o g i

J.... .‘7\, o b e ety
TIR | | 186G f\ s g .
a\ [ 8 Sportanmas ar stmukated mast

SN D) d acoty o G samgies s

., ° “hen avadatie
R P L] e secured 1 fuly anderstand
° of mast cols in O crgn of
° 'y o
°oe °

Nociceptor
Activation

Sensitization
Recruitment

Increased visceral
pain perception

Neuronal activation
Neuro-peptide and
transmitter release (SP,
CGRP....)

1. Wouters MM, Vicario M, Santos J. The role of mast cells in functional Gl disorders. Gut. 2016;65(1):155-168. doi:10.1136/gutjnl-2015-309151



Mast Cells in Neurodegenerative Disease

o Neuroinflammation, which is now recognised . =
as a primary pathological component of |
diseases such as multiple sclerosis, is gaining Nor ageeaiie DI
acceptance as an underlying component of * T ° P
most, if not all, neurodegenerative diseases. O — e

o Whereas past focus has predominantly & st
cantered on glial cells of the CNS, recently c ° e
mast cells have emerged as potential key . @ﬁ“ %“/“
players in both neuroinflammation and =( ) (
neurodegenerative diseases. PR 1 a1 e i i I e ot 35 M
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exacer blood-brail bame 1BEB)dsr pu ion and release of pro-inflammatory cytokines. (D) Similarly, in Huntington's Disease a feed-forward interactio
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1. Jones MK, Nair A, Gupta M. Mast Cells in Neurodegenerative Disease. Front Cell Neurosci. 2019 Apr 30;13:171. doi:
10.3389/fncel.2019.00171. PMID: 31133804; PMCID: PMC6524694.
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The role of food sensitivity in the pathogenesis depressive disorders

o Depressive episodes are associated not only with
changes in neurotransmission in the central nervous
system, but also may lead to structural changes in
the brain through neuroendocrine, inflammatory, and
immunological mechanisms.

o The aim of this article is to present a new hypothesis
connecting the inflammatory theory of depression
with IgG food hypersensitivity and leaky gut
syndrome.

The role of IgG hypersensitivity in the
pathogenesis and therapy of

depressive disorders
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The role of food sensitivity in the pathogenesis depressive disorders

o Overproduction of zonulin triggered, for example, by gliadin
causes loosening of the tight junction barrier and an
increase in permeability of the gut wall (‘leaky gut’).

o This results in a process allowing larger molecules that
would normally stay in the gut to cross into the bloodstream
and in the induction of IgG-dependent food sensitivity.

o This condition causes an increased immune response and
consequently induces the release of proinflammatory
cytokines, which in turn may lead to the development of
depressive symptoms.
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The role of food sensitivity in the pathogenesis depressive disorders

@)

It seems advisable to assess the intestinal permeability
using as a marker, for example, zonulin and specific 1gG
concentrations against selected nutritional components in
patients with depression.

In the case of increased IgG concentrations, the
implementation of an elimination—rotation diet may prove to
be an effective method of reducing inflammation.

This new paradigm in the pathogenesis of depressive
disorders linking leaky gut, IgG-dependent food sensitivity,
inflammation, and depression is promising, but still needs
further studies to confirm this theory.
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Inflammatory theory of depression

o Among many theories of depression, the cytokine oot iooibotse ]
(macrophage) theory of depression, first demonstrated in
1991 by Robert Smith, has aroused much interest among .
researchers. o

4718 Maridian Avenue. Sukte 208, San Joss, CA 95118, USA

o Itis assumed that changes in behaviour, typical of T ————
depression, are the result of the interaction of e e
proinflammatory cytokines produced in the peripheral E_mﬁmﬁ:iwm%%ﬁm
and/or CNS with the neuroendocrine system. o

o This leads to activation of the hypothalamic-pituitary-adrenal ST %’:—:;_;g:—.;—;‘f;.ﬁ

M complexity and inaccessibility - based

On the other hand, over 100 years of unsuccessful  on ctiology scem _ﬂ-udﬁhﬂﬂﬁl

(HPA) aXIS .u-umumd-aumwu hmnmminm
- depression
hmﬁw“m‘“ﬂ Mm lack of endersanding (3).
The DSM-TI-R criteria for major Wih #hu-mbmwﬂ-
cannot be made if it can be established —uhmmlﬁaum

h—-d-dl December 1990
7 Febesary 1991 298

1. Smith RS. The macrophage theory of depression. Med Hypotheses. 1991 Aug;35(4):298-306. doi: 10.1016/0306-9877(91)90272-z. Erratum
in: Med Hypotheses 1991 Oct;36(2):178. PMID: 1943879.



Cytokines & Depression

o Cytokines are a large group of more than 100 regulatory
proteins, proinflammatory and anti-inflammatory mediators,
which can be considered immune regulating hormones that
regulate growth, proliferation, and cell activity.

o The increase in the proinflammatory cytokine concentration
and their effects on the CNS contribute to the development
of neuropsychological and somatic depressive symptoms.
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Cytokines & Depression

o Many studies conducted so far have shown elevated levels AMeta-Anlyss o Cytokines najo Depresion _
of proinflammatory cytokines in the serum of patients with a et
major depressive episode. e e s
o In these studies, multiple cytokines such as tumour necrosis e s L
factor (TNF-a), interferon-y, interleukin IL-18, IL-2, IL-4, IL-6, e — .

IL-8, and IL-10 were taken into account.

o Two recent meta-analyses confirmed the importance of
higher interleukin-1, -6, and TNF-a levels in the serum of
patients with depression.

o Elevated levels of these cytokines in the cerebrospinal fluid
of depressive patients were also shown in numerous studies.

1. Dowlati Y, Herrmann N, Swardfager W, Liu H, Sham L, Reim EK, Lanctét KL. A meta-analysis of cytokines in major depression. Biol Psychiatry.
2010 Mar 1;67(5):446-57. doi: 10.1016/j.biopsych.2009.09.033. Epub 2009 Dec 16. PMID: 20015486.



C-Reactive Protein & Depression

| BIPSYCh | 257 ax v s wmorecso |
o The importance of elevated C-reactive protein is -
highlighted in the absence of clearly consistent findings WG fo e

with regard to other cytokines.

o An interesting phenomenon, confirming the link between
the inflammatory process and depression symptoms, is
the co-occurrence of depression with inflammatory
diseases such as:

« asthma, COPD

* diabetes

« allergy

* rheumatoid arthritis

1. Pasco JA, Nicholson GC, Williams LJ, Jacka FN, Henry MJ, Kotowicz MA, Schneider HG, Leonard BE, Berk M. Association of high-sensitivity C-
reactive protein with de novo major depression. Br J Psychiatry. 2010 Nov;197(5):372-7. doi: 10.1192/bjp.bp.109.076430. PMID: 21037214.



Cytokines & Depression

[ MY S s ooyt
=

o Further evidence on the important role of
proinflammatory cytokines in the pathogenesis of Lavss of ke Cybinas A e s
depression is provided by a study demonstrating that R e s
the concentration of inflammatory cytokines correlates
positively with the severity of depressive symptoms.

o While antidepressive treatment and clinical
improvement leads to reduction of proinflammatory
cytokine concentration in patients with depression.

1. Hannestad J, DellaGioia N, Bloch M. The effect of antidepressant medication treatment on serum levels of inflammatory cytokines: a meta-
analysis. Neuropsychopharmacology. 2011 Nov;36(12):2452-9. doi: 10.1038/npp.2011.132. Epub 2011 Jul 27. PMID: 21796103; PMCID:
PMC3194072.



Cytokines & Depression
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1.

It has been established that Proinflammatory cytokines
may contribute to the development and progression of
depression through the following pathways:

Pathological activation of the immune response:
including the acute-phase reaction

Changes in neurotransmitter systems: inflammatory
cytokines can cross the blood—brain barrier, using both
the space with increased permeability and the active
transport principle.
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Cytokines & Depression

3. The effect on the HPA axis: Proinflammatory cytokines
intensify noradrenergic neurotransmission and activate the
HPA axis.

o HPA hyperactivity has been proposed as the neurobiological
basis of major depression. It is well documented that
patients with major depressive disorder have elevated
plasma cortisol levels as well as decreased sensitivity to
external dexamethasone and CRH.
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Cytokines & Depression

4. The processes described above, expressed in
immunological and glandular malfunctions and
neurotransmitters dysregulation, can lead to brain cell
loss and reduction in neurogenesis. According to the
latest views on the pathogenesis of depression, stress
factors can cause atrophy of hippocampal cells (as a
result of hypercortisolism caused by HPA axis
hyperactivity) and impairment of neurogenesis in
predisposed subjects.
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Gluten Sensitivity & Depression

o Only recently has coeliac disease been separated from S (Pucresco
gluten sensitivity (non-coeliac gluten sensitivity, NCGS) and Spectrum of glten-elated disorders:consensus
. . . on new nomenciature and classification
gluten allergic reactions (IgE-mediated). i s st mzinnennd

o According to the consensus document developed in 2012,
a spectrum of gluten-related disorders includes three main
forms of gluten reactions: allergic (e.g. food allergy),
autoimmune (e.g. coeliac disease, dermatitis herpetiformis,
and gluten ataxia), and possibly immune-mediated (e.g.
NCGS).

1. Sapone A, Bai JC, Ciacci C, Dolinsek J, Green PH, Hadjivassiliou M, Kaukinen K, Rostami K, Sanders DS, Schumann M, Ullrich R, Villalta D,
Volta U, Catassi C, Fasano A. Spectrum of gluten-related disorders: consensus on new nomenclature and classification. BMC Med. 2012 Feb
7;10:13. doi: 10.1186/1741-7015-10-13. PMID: 22313950; PMCID: PMC3292448.



Gluten Sensitivity & Depression

o CD is a chronic immune-mediated enteropathy triggered by
gluten ingestion in subjects who have genetic compatibility of
the HLA DQ2 or DQ8 haplotype.

o This disorder affects one percent of the general population
and is characterised by villous atrophy, crypt hyperplasia,
and increased intraepithelial lymphocytes.

o Classic CD manifestations (but only in 50 per cent of
patients) are severe diarrhoea and consequent weight loss
with failure to thrive due to severe intestinal malabsorption.

MEDICINE

The Diagnosis and Treatment of
Celiac Disease
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1. Schuppan D, Zimmer KP. The diagnosis and treatment of celiac disease. Dtsch Arztebl Int. 2013 Dec 6;110(49):835-46. doi:

10.3238/arztebl.2013.0835. PMID: 24355936; PMCID: PMC3884535.




Gluten Sensitivity & Depression
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o NCGS is a relatively new term for conditions in which

Publishod in final odited form as:

symptoms are triggered by gluten ingestion, in the absence § N —
of coeliac-specific antibodies and of classical coeliac villous | == —
atrophy, characterised by the presence of anti-gliadin e reppm———"
antibodies. . R
o Although there is some evidence connecting CD with e
neurologic and psychiatric symptoms, there have been very e
few studies so far examining connections between NCGS . Eomeemaenm i
and mental disorders. p =
o Inthe mainstream of this trend, there is Fasano’s group |

research, focused on possible links between NCGS and e
schizophrenia.

1. Fasano A. Leaky gut and autoimmune diseases. Clin Rev Allergy Immunol. 2012 Feb;42(1):71-8. doi: 10.1007/s12016-011-8291-x. PMID:
22109896.

2. Jackson JR, Eaton WW, Cascella NG, Fasano A, Kelly DL. Neurologic and psychiatric manifestations of celiac disease and gluten sensitivity.
Psychiatr Q. 2012 Mar;83(1):91-102. doi: 10.1007/511126-011-9186-y. PMID: 21877216; PMCID: PMC3641836.



Gluten Sensitivity & Depression

o Carr, described a case of an 11-year-old girl who had been on a
gluten-free diet since early childhood due to health issues
associated with wheat consumption.

o At the age of 10 she had to consume a wheat-containing diet
for a week. After this short period, her mood dropped suddenly,
and she also claimed that she had wanted to kill herself.

o Her diet was immediately changed back to a strictly gluten-free
and after several days her mental state improved significantly.

o Inthe pilot study, Peters et al. evidenced that even short-term
gluten exposure in patients with NCGS can cause symptoms
similar to depression.

ART Ali y P and

Randomised clinical trial: gluten may cause depression in
subjects with non-coeliac gluten sensitivity — an exploratory

clinical study

S L Peters”, J. R Biesieberski’, G W. Yelaod™?, 1 G. Muwr* & P. R Gibson™"

SUMMARY

Background

Carrent cvidence suggests that many patients with sclf-reported non-coclisc
gsten sensitivity (NCGS) retain gastrointestinal symptoms o a gluten-free
dict (GFD) but continue to restrict ghuten as they report “fecling better”

Am
To iavestigate the notion that 2 major effect of gluten in those with NCGS is
on mental state and not necessarily on gastrointestinal symptoms.

Methods

Twenty-two subjects (24-62 years, five male) with irritable bowel syndrome
who had coeliac disease excluded bt were symptomatically controlied on 3
GFD, undertook a double-blind ross-over study. Partkipunts randomly
received one of three dictary challenges for 3 days, followed by a minimum
3-dsy washou

food was

2 gluten free dict. despie the continuation of gastrointestinal symptoms.

Aliment Phormocol Ther 2014; 39: 1104-1M12

© 205 e Wiy & o 138

1. Carr AC. Depressed mood associated with gluten sensitivity--resolution of symptoms with a gluten-free diet. N Z Med J. 2012 Nov

23;125(1366):81-2. PMID: 23254531.

2. Peters SL, Biesiekierski JR, Yelland GW, Muir JG, Gibson PR. Randomised clinical trial: gluten may cause depression in subjects with non-
coeliac gluten sensitivity - an exploratory clinical study. Aliment Pharmacol Ther. 2014 May;39(10):1104-12. doi: 10.1111/apt.12730. Epub

2014 Apr 1. PMID: 24689456




IBS and Depression

o The gut-immune-inflammatory-brain model for Wliwscicis oy
Major Depressive Disorder is associated with e M S
food IgG hyperreactivity.

o Genetic and environmental factors may lead to
disruption of tight junctions, the loss of their
integrity and both gut and BBB permeability. soroC TEgPROnRggATON

o Undigested food compounds, which would S
normally breakdown in the gut, translocate into s B
the blood circulation, and combine with food — —-5
lgG antibodies to form immune complexes. e

N
-INFLAMMATOR‘Y CASCADE
1. Karakula-Juchnowicz H, Gatecka M, Rog J, et al. The Food-Specific Serum IgG Reactivity in Major Depressive Disorder Patients, Irritable Bowel

Syndrome Patients and Healthy Controls. Nutrients. 2018;10(5):548. Published 2018 Apr 28. doi:10.3390/nu10050548



IBS and Depression

o This, in turn, provokes an abnormal response Wliwscicis ey
and triggers immune-inflammatory cascade. gm:m;m*';';ymcmsw“
o Uncontrolled release of the proinflammatory i
mediators may contribute to low-grade
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systemic inflammation and low-grade N%

ASTROCYTE ATION

neuroinflammation.

o Which may in consequence induce and then

D
. . . E
maintain and prolong depression. reormnrs P
—p + NEUROGENES|S ey E
4 GLUTAMATE s
EXCITOTOXICITY l
o
N
IMMUNE-INFLAMMATORY CASCADE
\
1. Karakula-Juchnowicz H, Gatecka M, Rog J, et al. The Food-Specific Serum IgG Reactivity in Major Depressive Disorder Patients, Irritable Bowel

Syndrome Patients and Healthy Controls. Nutrients. 2018;10(5):548. Published 2018 Apr 28. doi:10.3390/nu10050548



IBS and Depression

o Our findings suggest food-specific serum W3 ariens -
1gG hyperreacywty among patients with Dlpreie Do e e Bt
IBS and MDD is more common
compared with healthy controls. xenomocs

o This may be one of the mechanisms T o
leading to the development of immune ASTROCLTEANGEIATION
activation and low-grade inflammation
observed in these disorders. E
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Food Specific IgG & Depression

o Major depressive disorder (MDD) is
the most common nonfatal disease
burden worldwide. B e e =

Hypersensitivity Reaction as A Risk Factor for
Adolescent Depressive Disorder

Table 1 Serum IgE and food antigen-specific IgG levels in the ADP and NAS groups
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Food Specific IgG & Depression

o The detection of IgG, IgE, histamine, and other indicators
would provide a new objective basis for the early

diagnosis of depression, and also provide a reliable basis
for the evaluation of the treatment of depression.

o In addition to MDD, other CNS diseases such as
Alzheimer’s disease, Parkinson’s disease, and Epilepsy
are also associated with increased BBB permeability.

o ‘Therefore, we conclude that long-term food antigen-
specific lgG-mediated hypersensitivity may also be
associated with the pathogenesis of these CNS diseases.”

1.
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Food IgG & Schizophrenia

o Certain patterns of antibodies, involving some
agents, were predictive of developing schizophrenia,
with the magnitude of association rising when the
level of antibodies increased to two or more agents.

o A heightened antibody response to a combination of
several infectious/food antigens (casein, gliadin)
might be an indicator of an altered immune response
to antigenic stimuli.

Association between antibodies to multiple infectious and food antigens Oc—-—
and new onset schizophrenia among US military personnel

Yuanzhang Li*, Natalya S, Weber **. Jared A Fisher **, Robert H. Yolken . David N. Cowan **,
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Food IgG & Schizophrenia
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o Immune system factors including complement pathway i ———— .
activation are increasingly linked to the aetiology and -
pathophysiology of schizophrenia. e e

o Food sensitivities characterised by elevated IgG e e s —

antibodies to bovine milk caseins and wheat glutens
have been reported in individuals with schizophrenia.

o Complement protein, C1q, binds to and helps to clear
immune complexes composed of immunoglobulins
coupled to antigens.

1. Severance EG, Gressitt KL, Halling M, et al. Complement C1q formation of immune complexes with milk caseins and wheat glutens in
schizophrenia. Neurobiol Dis. 2012;48(3):447-453. doi:10.1016/j.nbd.2012.07.005



Food IgG & Schizophrenia

o Casein- and/or gluten-IgG binding to C1g was
significantly elevated compared to controls.

o Significant amounts of C1g-casein/gluten-related
immune complexes correlated with a marker for
gastrointestinal inflammation in schizophrenia

o This suggests a heightened rate of food antigens in the
systemic circulation, perhaps via a disease-associated
altered intestinal permeability.

o Exposure to food antigens in susceptible individuals
may represent a plausible means by which C1
activation could ultimately result in symptoms and
behaviour characteristic of schizophrenia.
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Immune system of some autistic
patients could be abnormally triggered
by gluten/casein

lgG anti-gliadin titers were found to be
higher in ASDs compared to controls.

lgG anti-casein titers were found to be
more frequent and significantly higher in
ASDs than in controls.

1.
2013;2013:729349. doi:10.1155/2013/729349
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FIGURE 5: Mean + SEM and individual titers of specific IgG are reported; normal range cutoff is indicated by the dotted line (12 mgA/L). The
investigated subjects were divided in three groups to be compared on the basis of diet regimen: ASDs children on a regular diet (AU RD) or
on GF/CF diet (AU GF/CF) and healthy children (HC RD). (a) Gliadin IgG were higher in ASDs on regular diet in respect to ASDs on GF/CF

de Magistris L, Picardi A, Siniscalco D, et al. Antibodies against food antigens in patients with autistic spectrum disorders. Biomed Res Int.




Food IgG & ASD

o Data supports the hypothesis that @
immune system of a subgroup of ASDs is .
triggered by gluten and casein; related to At Specium Disorders
impaired intestinal barrier function.

iren M. Lammers.*
esslo Fasano,*

o The determination of antibody titers to
food antigens could be useful to identify
the ASDs subjects in whom the
implementation of a GF/CF diet might be
considered as medical nutrition therapy.

LA/MA

AU GF/CF AURD HCRD

FiGure L: Intestinal permeability was evaluated by means of the
LA/MA ratio [28] in ASDs children on a regular diet (AU RD)
and on a GF/CF diet (AU GF/CF) and in healthy children all -
being on regular diet (HC RD).

1. de Magistris L, Picardi A, Siniscalco D, et al. Antibodies against food antigens in patients with autistic spectrum disorders. Biomed Res Int.
2013;2013:729349. doi:10.1155/2013/729349



Food Sensitivity & ASD

o Some researchers believe that food sensitivity is associated
with microbiota-gut brain (MGB) axis, and impaired intestinal
mucosal barrier.

o Children with ASD are usually reported to have a “leaky gut”.

o The results in this study showed that stereotyped behaviours
of preschool children with ASD correlated with food-specific
lgG antibody levels, which may have implications for
exploring the immune mechanism of ASD.
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Study on Aberrant Eating Behaviors,
Food Intolerance, and Stereotyped
Behaviors in Autism Spectrum
Disorder

Chunysn Li", Yang Liu", Huf Fang’, Yy Chen’, Jiao Weng', Mengyao Zhai', Ting Xiso" and
Xiacyan Ke™
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had more severs stersotyped behavior, which may have impiications for exploring the
immune mechanism of ASD.
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1. Li C, LiuY, Fang H, et al. Study on Aberrant Eating Behaviors, Food Intolerance, and Stereotyped Behaviors in Autism Spectrum Disorder.
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ADHD & Coeliac Disease

o Untreated coeliac disease (CeD) can be accompanied by
an array of neurological symptoms. Some of these
symptoms are similar to those observed in attention deficit
hyperactive disorder (ADHD).

o Thought to be linked to low-grade inflammation in the brain
as a result of permeability in the gut and blood-brain barrier.

o This is an updated systematic review including 23 studies of
children and young adults, which found an association
between ADHD and CeD, in contrast to previous reviews
that found no clear association.
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The role of IgG-based elimination diet in mental health

o There is some evidence confirming the fact that the quality of diet has an influence on leaky
gut syndrome, immune functioning and systemic inflammation in a variety of metal disorders.

o Tight junction damage between enterocytes leads to increased intestinal permeability that
causes absorption of undigested proteins in small intestine and higher levels of specific IgG
antibodies as a consequence.

o The essential treatment in this case should be implementation of an appropriate diet. An
elimination-rotation diet may be a good choice in patients with IgG food sensitivity in many
diseases (e.g. migraine).

o Inthe case of increased IgG concentrations, the implementation of an elimination—rotation diet
may prove to be an effective method of reducing inflammation.

o Itis necessary to evaluate the concentration of all subclasses of specific IgG (IgG 1-4) using
validated CE marked assay systems.



Conclusion

o The evidence is increasing to support the link between food sensitivity and mental health.

o Food sensitivity has the potential to significantly impact mental health, with symptoms such as
brain fog, irritability, anxiety, and depression being linked to food sensitivities.

o Furthermore, chronic inflammation in the gut caused by food sensitivity can lead to chronic
inflammation in the brain, which has been associated with conditions like Alzheimer's disease,
Parkinson's disease, and multiple sclerosis.

o ldentifying and eliminating foods that trigger sensitivity can help to alleviate mental health
symptoms and improve overall well-being.

o ltis crucial to note that while eliminating certain foods may alleviate mental health symptoms,
it is equally important to maintain a balanced and nutritious diet to support overall physical
and mental health.
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