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Adverse Reactions to Foods

Toxic reactions

ÅFood poisoning

ÅHeavy metal poisoning

ÅSgombroid fish poisoning

ÅCaffeine

ÅAlcohol

ÅHistamine toxicity

Food intolerance

ÅLactase deficiency

ÅGalactosemia

ÅPancreatic insufficiency

ÅGallbladder / liver disease

ÅHiatal hernia

ÅGustatory rhinitis

ÅAnorexia nervosa

ÅAnxiety

Nontoxic reactions

Food allergy

Immuno mediated

Reproducible 

immune response to 

food allergen
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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) 
-desmosome (desmogelin and desmocollin ) 
They are connected to the actin cytoskeleton 
via cytosolic proteins (ZO1, catenins and 
desmoplakin ). 
Tight and adherens junctions interact with the 
actin cytoskeleton, and desmosomes connect 
to intermediate filaments. 

Odenwald MA, 2017

Epithelial barrier



Oral tolerance: 
role of T cells 
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Oral tolerance: role of T cells activation 



Oral tolerance: Treg in the gut

Bacchetta R et al JACI 2007 Chehade M et al JACI 2005



Oral tolerance: role of T cells 

Chehade M et al JACI 2005



Non -IgE mediated food allergy
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Å Celiac DELAYED REACTION-CHRONIC INFLAMMATION Th1 inflammation 

Å Eosinophlic Esophagitis (DELAYED REACTION-CHRONIC 

INFLAMMATION) Th2 inflammation 

Å FPIES (DELAYED  REACTION-ACUTE INFLAMMATION)



Celiac disease (CD) : Definition

Å Celiac disease is a chronic, small-intestinal immune mediated enteropathy initiated 
by exposure to dietary gluten in genetically predisposed individuals and 
characterized by specific autoantibodies against tissue transglutaminase 2 (anti-
tTG2), endomysium, and/or deamidatedgliadin peptide

Å The genotype HLA-DQ2 or HLA-DQ8, 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-DQ8 carriers subsequently develop celiac disease

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

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

Å 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%)

Di SabatinoA, 2009
Leonard MM et al, 2017



Celiac disease (CD) : Manifestation
Intestinal Manifestations (more common in children)

ÅChildren < 3 years : diarrhea, loss of appetite, abdominal distention, and poor 

growth.

Å Children 3 > years or  adults : diarrhea, bloating, constipation, abdominal pain, 

or weight loss.

Extraintestinal Manifestations (due to inflammation, nutrient deficiencies)

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

ÅDental enamel defects are (children < 7 years). 

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

Å An increased risk of miscarriage (woman)

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

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

patients with CD)

Å 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 lymphoma

Di SabatinoA, 2009; Leonard MM et al, 2017



Silent coeliac disease
ω tŀǘƛŜƴǘǎ ǿƘƻ Řƻ ƴƻǘ ŎƻƳǇƭŀƛƴ ƻŦ ŀƴȅ ǎȅƳǇǘƻƳǎ ŀƴŘ Řƻ ƴƻǘ ǎŜŜƪ ƳŜŘƛŎŀƭ ŀŘǾƛŎŜ
ω aƻǎǘ ƻŦ ǘƘŜǎŜ ǇŀǘƛŜƴǘǎ ŀǊŜ ǊŜƭŀǘƛǾŜǎ ƻŦ ǇŀǘƛŜƴǘǎ ǿƛǘƘ ƪƴƻǿƴ ŎƻŜƭƛŀŎ ŘƛǎŜŀǎŜ ƻǊ
members of the general population found to be positive at the search for
antiendomysialantibodies or hTTGantibodies
Minor coeliac disease
ω tŀǘƛŜƴǘǎ ŎƻƳǇƭŀƛƴƛƴƎ ƻŦ ǘǊƛǾƛŀƭΣ ǘǊŀƴǎƛŜƴǘΣ ƻǊ ŀǇǇŀǊŜƴǘƭȅ ǳƴǊŜƭŀǘŜŘ ǎȅƳǇǘƻƳǎ
(dyspepsia, abdominal discomfort and bloating, mild or occasional altered bowels
habit without malabsorption mimicking irritable bowel syndrome, unexplained
anaemia, isolated fatigue, cryptic hypertransaminasaemia, infertility, peripheral and
central neurologic disorders, osteoporosis, short stature, dental enamel defects,
dermatitis herpetiformis), or of isolated symptoms of autoimmune diseases often
reported in association with coeliac disease
ω aƻǎǘ ƻŦ ǘƘŜǎŜ ǇŀǘƛŜƴǘǎ ŀǊŜ ōƛƻǇǎƛŜŘ ŀŦǘŜǊ ǇƻǎƛǘƛǾŜ ǎŜŀǊŎƘ ƻŦ antiendomysialantibodies or 
hTTGantibodies
Major coeliac disease
ω tŀǘƛŜƴǘǎ ŎƻƳǇƭŀƛƴƛƴƎ ƻŦ ŦǊŀƴƪ ƳŀƭŀōǎƻǊǇǘƛƻƴ ǎȅƳǇǘƻƳǎ όdiarrhoeawhich is often
nocturnal and with incontinence, steatorrhoeasuggested by loose discoloured,
greasy, and frothy stools that are diffi cult to fl ushaway, weight loss and other features of 
malnutrition, cramps, tetany, and peripheral oedemadue to electrolyte and albumin 
depletion); symptoms of other autoimmune diseases may be associated
ω aƻǎǘ ƻŦ ǘƘŜǎŜ ǇŀǘƛŜƴǘǎ ŀǊŜ ōƛƻǇǎƛŜŘ ƻƴƭȅ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ǎȅƳǇǘƻƳǎ

Di SabatinoA, 2009



Celiac disease (CD) : Diagnosis

Serology: anti-tissue transglutaminase (tTG-IgA), anti-endomysial (EMA-IgA), 

anti-Deamidated gliadin peptides (DGP-IgG) 

Biopsy (Duodenum)

Å increased number of intraepithelial lymphocytes (>25 per 100 enterocytes)
Å elongation of the crypts
Å partial to total villous atrophy

Leonard MM et al, 2017



Celiac Disease: Th1 mediated autoimmune 



Celiac Disease: Gluten

Bread wheat (Triticumaestivum) is a globally important food crop
Accounts for 20% of the calories consumed by humans. 
It is an important source of protein, vitamins, and minerals. 
Storage proteins in wheat are collectively referred to as gluten, give viscosity to dough 
Gluten is actually an aggregate formed from two major types of protein: 
Gliadin (soluble in 70-90% acqueosalcohol) ςprolamin-flow of dough
Glutenin(insoluble in alcohol)-glutelins-elasticity
[Plant proteins are categorized in: albumins, 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

Urade R, 2018



Gluten proteins show extensive polymorphism. 
The number of genes encoding gluten proteins increased by duplication and translocation 
events. 
The amino acid sequences of these additional genes have altered due to substitution, 
deletion, and insertion events during their evolution, apparently in the absence of strong 
selection pressure. 
These changes have resulted in complex mixtures of homologous proteins that vary 
widely in molecular mass and charge. 
This variation has made the isolation and study of these proteins difficult.
Wheat cells have genomes A, B, and D. 

ɔ- and ɤ-gliadins =Gli-A1, Gli-Bl,and Gli-Dl, located on the short arms of the group 

1 chromosomes. ɔ-gliadins 15ï40 copies of genes and ɤ-gliadins 15ï18 copies

The Ŭ-and ɓ-gliadins= Gli-A2, Gli-B2, and Gli-D2 on the short arms of the group 2 

chromosomes. 25 to 150 copies of the genes (similar so now only Ŭ-gliadin)

Urade R, 2018

Celiac Disease: Gluten genes



Gliadins are soluble in pure water when they are at concentrations of less than 10% by weight 
(wt%). At these concentrations, they yield a transparent solution. When they are in solutions 
of greater than approximately 15 wt%, gliadins form
gel-like hydrated solids. These will not flow even if the container is inverted at 40 wt% or 
more

0.025-0.5wt% 0.5ς10 wt%. 15ς20 wt%.

30-40 wt%. 50 wt%,
Urade R, 2018



Å SIG signal peptide
Å N Nterminalregion 5 residue 
Å R repetitive domain (small boxes indicate repeat motifs) 
Å C1, CII, CIII and C represent C-terminal subregions
Å Black boxes in h - gliadins represent polyglutaminepeptides
Å Numbers indicate cysteine residues
Å Lines connecting numeric characters indicate disulfide bonds

20AA Ŭ-gliadin, 19 AA

Ŭ-gliadin 
(30 -34KD)

Ȃ-gliadin
(26 -36kD)

Ȓ-gliadin

SIG(signal peptide) 20 AA 19 AA 19AA

N(N-terminal region) 5 residues 12 residues 11 residues

R (repetitive domain) 110-130 residues
P(F/Y)PQ3ï5.

80-160 residues
PFPQQ0ï
1(PQQ)1ï2

238 residues

PFPQ1ï2PQ1ï2

C1(cysteine rich) 4 cysteine 6 cysteine No cysteines

CII (glutamine rich) Glutamine residues Glutamine res

CIII 35-39 residues+2 
cysteines

41-43 residues+2 
cysteines

Black boxes 2 polyglutamine
peptides

Urade R, 2018

Celiac Disease: Gluten proteins



Genetic factors 
Å basis of familial aggregation
Å a concordance rate of about 85% between 

monozygotic twins
ÅCOELIAC1 6p21-HLA-DQ (strong but 

mono-zygotes twins stronger than HLA 

identical)

Å DQ2 (alleles DQA1*05/DQB1*02)

ÅDQ8 (alleles DQA1*03/DQB1*0302)

ÅDQ2-/DQ8- (DQA1*05 or DQB1*02)

Å COELIAC2 (5q31ï33) Cytokines

Å COELIAC3 (2q33) CTLA4

ÅCOELIAC4 (19p13.1) myosin IXB (alters 

epithelial actin remodeling)

Å GWAS- IL- 2 and IL- 21 (4q27)

Di SabatinoA, 2009

Celiac Disease: Why you develop it?



ʰн-gliadin-33mer

Di SabatinoA, 2009

Celiac Disease: Pathogenesis


