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AdversecReéaationsito Foddsnds

‘ Toxic reactions ‘

A Food poisoning

Nontoxic reactions ‘

A Heavy metal poisoning

A Sgombroid fish poisoning

A Caffeine
A Alcohol
A Histamine toxicity

‘Food intolerance “ Immuno mediated ‘

A Lactase deficiency
A Galactosemia
A Pancreatic insufficiency

A Gallbladder / liver disease ‘ Food allergy ‘
A Hiatal hernia

A Gustatory rhinitis Reproducible
A Anorexia nervosa immune response to

A Anxiety food allergen




Foods

bacteria

viruses




Food Antigen Type 1
access to the mucosal iImmune system

Destruction of immunogenic epitopes by
gastric acidity, pancreatic and luminal
digestive enzymes
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Epithelial barrier

Epithelial cells are held together and
. communicate through  junctions formed by
transmembrane proteins
-tight junction (claudins and tight junction -
associated MARVEL proteins (TAMPs ));
-adherens junction (E-cadherin)

g 1) ‘T’:;M: -desmosome  (desmogelin and desmocollin )
- They are connected to the actin cytoskeleton
i ﬁt via cytosolic proteins (ZO1, catenins and
sl desmoplakin ).
Desmecelin 112 th Tight and adherens junctions interact with the

T

actin cytoskeleton, and desmosomes connect
to intermediate filaments.
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Oral tolerance:
role of T cells




Oral tolerance: role of T cells activation
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Oral tolerance: Treg Inthe gut
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Oral tolerance: role of T cells

b. High-dose Tolerance

Anergy
Pep|tide-MHC

CDY5L

Ag-presenting

CD95 cell

Deletion

c. Low-dose Tolerance

Suppression

D4’ cells

Tyd cells — suppression mamly through secreled TGE-R

Tgl cells = suppression mamly through secreted IL-10
CD4*CD25" cells — suppression possibly through surface-

hound TGE-f
CD&* cells
Matural killer T cells

a. Immunity




Nom-IgE. mediaieddoaehalleigyrgy

A Celiac DELAYED REACTION-CHRONIC INFLAMMATION Th1 inflammation

A Eosinophlic Esophagitis (DELAYED REACTION-CHRONIC
INFLAMMATION) Th2 inflammation

A FPIES (DELAYED REACTION-ACU TION)
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Celiac disease (CD) : Definition

A Celiaadisease is a chronic, smaitestinalimmune mediated enteropathinitiated
by exposure talietary glutenin genetically predisposed individuals and
characterized bgpecific autoantibodies against tisstrtansglutaminase 2anti-
tTG2), endomysium, and/aeamidatedgliadinpeptide

A The genotype HLA-DQ2 or HLA-DQS8, which is required for the development

of celiac disease. Although up to 40% of the population carries, only 2%to 3%

of HLA-DQ2 or HLA-DQS8 carriers subsequently develop celiac disease

CD can develop at any age and can affect almost any race.

Prevalence is 1% with regional differences (0-5.6%)

Some patients such as patients with IgA deficiency, Autoimmune diseases of

Thyroid and or Liver, Down Syndrome, Turner Syndrme, IgA nephropathy,

Juvenile arthritis, William Syndrome are at higher risk (1.5- 13.5%)

To o o

Di SabatincA, 2009
Leonard MM et al, 2017



Celiac disease (CD) : Manifestation

Intestinal Manifestations (more common in children)

A Children < 3 years : diarrhea, loss of appetite, abdominal distention, and poor
growth.

A Children 3 > years or adults : diarrhea, bloating, constipation, abdominal pain,
or weight loss.

Extraintestinal Manifestations (due to inflammation, nutrient deficiencies)

Poor growth, short stature, or delayed puberty (pre puberty)

Dental enamel defects are (children < 7 years).

Iron-deficiency anemia (in 32% of adults and 9%of children)

An increased risk of miscarriage (woman)

Skin manifestation: dermatitis herpetiformis, urticaria, psoriasis, and dry skin

Neurological manifestation or psychiatric manifestationsor both (up to 22% of

patients with CD)

A Peripheral neuropathy is frequent, compared with healthy controls (nutritional
deficit or inflammation)

Refractory celiac disease is defined as persistent or recurrent malabsorptive

symptoms and villous atrophy despite strict adherence to a gluten-free diet for at

least 6 -12 months. Uncommon and severe complications such as ulcerative

jejunitis and enteropathyassociated T-cell ymphoma

T T T>o T T

Di SabatincA, 2009:Leonard MM et al, 2017



Silent coeliac disease

w tFraGASYyda 6Kz R2 y2i0 O2YLAX I AY 2F |
w az2ald 2F GKSAaS LI GASYyda NBE NBfFGA
members of the general population found to be positive at the search for
antiendomysiabhntibodies othTTGantibodies

Minor coeliac disease

w tFrdASYyda O2YLIX FAYAY3I 2F GNRARGALFT S (NF )
(dyspepsia, abdominal discomfort and bloating, mild or occasional altered bowels
habit without malabsorption mimicking irritable bowel syndrome, unexplained

anaemia isolated fatigue, cryptinypertransaminasaemjanfertility, peripheral and

central neurologic disorders, osteoporosis, short stature, dental enamel defects,
dermatitisherpetiformig, or of isolated symptoms of autoimmune diseases often
reported in association with coeliac disease

w az2ald 2F GKSasS LI GASy(da anieBdoraysighhibodicsRr | |
hTTGantibodies

Major coeliac disease

w tFGASYda O2YLX Ay Ay 3 2dartbéavhich is oftént | 0 & ?
nocturnal and with incontinencesteatorrhoeasuggested by loosdiscoloured

greasy, and frothy stools that adiffi cult to fl ushaway, weight loss and othéeatures of
malnutrition, cramps, tetany, and periphera¢demadue to electrolyteand albumin
depletion); symptoms of other autoimmune diseases may be associated

w azal 2F GKSAS LI GASyda NS o0A2LIAASR 3

Di SabatindA, 2009

N\s



Celiac disease (CD) : Diagnosis

Serology: anti-tissue transglutaminase (tTG-IgA), anti-endomysial (EMA-IgA),
anti-Deamidated gliadin peptides (DGP-IgG)

Table 3. Range of Sensitivity and Specificity and Use of Current Serologic Tests for Celiac Disease®

Serologic
Study Sensitivity  Specificity  Application in Clinical Practice
IgAtTG 73.9-100 77.8-100 First-line testing to screen for celiac disease®

lgG DGP 80.1-96.9 86.0-96.9 First-line testing for celiac disease in patients with IgA deficiency
IgA EMA 82.6-100 94.7-100 Second-line confirmatory test to screen for celiac disease

lgGtTG 12.6-99.3  86.3-100 Not recommended for routine use because of poor sensitivity compared
with lgG DGP

IgADGP 80.7-95.1 86.3-93.1 Not recommended for routine use because of poor sensitivity and specificity
compared with IgA tTG and |gA EMA

Biopsy (Duodenum)

A increasechumber ofintraepithelial lymphocyte§>25 per 100 enterocytes
A elongationof the crypts
A partialto total villous atrophy
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Celiac Disease: Thl mediated autoimmune

Pathogenesis of celiac disease
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Celiac Disease: Gluten

Bread wheatTriticumaestivun) is a globally importarfood crop

Accountsfor 20% of the calories consumégt humans

It is an important source of protein, vitamirend minerals

Storageproteins in wheat are collectivelgferred toas gluten give viscosity to dough
Glutenis actually an aggregate formé&mm two major types of protein:

Gliadin (soluble in 7800%acqueosalcohol)¢ prolaminflow of dough
Glutenin(insoluble in alcoholylutelinselasticity

[Plant proteins are categorized iatbumins, globulins, prolamins, and glutelins].
Glutenin is composed of macropolymers, huge polymers of high- and low-molecular
weight subunits crosslinked with disulfide bonds.

These macropolymers intermingle randomly with individual particles of gliadins to
form the aggregate, which is held together with non-covalent interactions

Wheat gluten

‘ proteins ‘

Monomeric Polymeric

gliadins glutenins
l Al 17 Urade R, 2018

la-gliadins y-gliadins w-gliadins LMW subunits HMW subunits




Celiac Disease: Gluten genes

Gluten proteins show extensiy@lymorphism.

Thenumber of genes encodirgjuten proteins increasely duplication andranslocation
events.

Theamino acid sequences tfese additionajenes have altered due to substitution,
deletion,and insertionevents during their evolution, apparently in tladsence oktrong
selectionpressure.

These changdsave resulted in complex mixtures lmdmologous proteinghat vary
widely in molecular mass and charge.

This variatiorhas made the isolation and study of thga®teins difficult.

Wheat cells have genomes A, B, and D.

0- and ¥ -gliadins =Gli-Al, Gli-Bl,and Gli-DlI, located on the short arms of the group
1 chromosomes. -ghadins 151 40 copies of genes and ¥ -gliadins 151 18 copies

T h e-and b-gliadins= GIi-A2, Gli-B2, and Gli-D2 on the short arms of the group 2
chromosomes. 25 to 150 copiesofthegenes ( si mi | a-gliadnp now

Urade R, 2018



Gliadins are soluble in pure water when they are@icentrations ofess than 10% by wei
(wt%). At theseoncentrations, theyield a transparent solution. When they aresolutions
of greater than approximately 1&t%, gliadins form

geklike hydrated solids. These will not flow even if twntainer isnverted at 40wt% or
more

Q2

0.025-0.5wt% 0.5¢10wt%. 15¢20 wt%.

Urade R, 2018




Celiac Disease: Gluten proteins

a-gliadins | gig|n

Polyglutamine-1 Polyglutamine-2
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U-gliadin A-gliadin R -gliadin
(30 -34KD) (26 -36kD)
19AA

SIG(signal peptide) 20 AA 19 AA
N(N-terminal region) 5 residues 12 residues 11 residues
R (epetitive domain) 110130 residues 80-160 residues 238 residues
P(F/Y)PQ3i 5. PFPQQGi PFPQ1 2PQ1 2
1(PQQ)I 2
C1(cysteine rich) 4 cysteine 6 cysteine No cysteines
Cll (glutamine rich) Glutamine residues Glutamine res
Cll 35-39 residues+2 41-43 residues+2
cysteines cysteines
Black boxes 2 polyglutamine
peptides
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Celiac Disease: Why you develop it?

Genetic factors
A basisof familialaggregation
A aconcordance ratef about85% between
monozygotiawins
A COELIAC1 6p21-HLA-DQ (strong but
mono-zygotes twins stronger than HLA
identical)
A DQ2 (alleles DQA1*05/DQB1*02)
A DQ8 (alleles DQA1*03/DQB1*0302)
A DQ2-/DQ8- (DQA1*05 or DQB1*02)
A COELIAC2 (5qg31i 33) Cytokines
A COELIAC3 (2g33) CTLA4
A COELIAC4 (19p13.1) myosin IXB (alters
epithelial actin remodeling)
A GWAS- IL- 2 and IL- 21 (4g27)

Wheat
gliadins and glutenins

HLA genes
COELIACI (6p21)

Barley
hordeins

Non-HLA genes
COELIAC2 (5q31-33)
COELIAC3 (2933)
COELIAC4 (19p13-1)
Other risk variants
(4927, 1931, 2q11-2q12, 3p21,
o 3925-3926, 6q25, 12q24)

Rye
secalins

Drugs
interferon alfa

Intestinal infections
bacteria, viruses

Infant-feeding practices

Di SabatincA, 2009



Celiac Disease: Pathogenesis

h Hliadin33mer




