Celiachia ed ambiente
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Increasing CD prevalence In the US
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La celiachia e una patologia complessa

PREDISPOSIZIONE GLUTINE
GENETICA
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Sul piano genetico la celiachia e una patologia
complessa con un ruolo principale svolto da aplotipi HLA

* Significant in at least 1 study, * Suggestive
or suggestive in =1 study
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Il ruolo dei geni sfuma in quello del’'ambiente
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Le componenti ambientali della
celiachia

« Quantita di glutine ingerito
« Qualita del glutine ingerito

 Lievitazione dell'impasto
panificatorio

* Nutrizione (specie durante Il
pPrimo anno) e periodo neonatale

* Infezione (Rotavirus, altri)
* |potesi igienica




| grani attuali sono "mostri” genetici




Pieter Bruegel, 1565



Esiste una gerarchia della tossicita dei

peptidi del glutine
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Mapping of Gluten T-Cell Epitopes in the Bread Wheat
Ancestors: Implications for Celiac Disease

ZYVIND MOLBERG,* ANME KJERSTI UHLEM," TORE JENSEN,* NINA SOLHEIM FLAETE,?
EURKHARD FLECKENSTEIM,* HELEME ARENTZ-HAMSEM,* MELINDA RAKL* KNUT E. A, LUNDIN,*

and LUDVIG M. SOLLID*

*|nstitute of Immunalogy, Rikshopitalet, University of Oslo, Oslo; and *Department of Plant and Environmental Sciences, Agricultural
University of Morway, As, Morway

tides. Results: Distinct differences in the intestinal T-cell
responses o the diploid species were identified. Inter-
estinglv, we found that the fragments identical or equiv-
alent to the immunodominant 33mer fragment are en-
coded by a-gliadin genes on the wheat chromosome 6D
and thus absent from gluten of diploid einkorn (AA) and
even certain cultivars of the tetraploid (AAEBE) pasta
wheat. Conclusions: These findings have implications for
celiac disease because they raise the prospect of iden-
tifving or producing by breeding wheat species with low
or absent levels of harmful gluten proteins.
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Presence of celiac disease epitopes in modern and old hexaploid
wheat varieties: wheat breeding may have contributed
to increased prevalence of celiac disease
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Modern varieties mAb Glia-c.9 Landraces mAb Glia-o9
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Le componenti ambientali della
celiachia

« Quantita di glutine ingerito
« Qualita del glutine ingerito

 Lievitazione dell'impasto
panificatorio

* Nutrizione (specie durante Il
pPrimo anno) e periodo neonatale

* Infezione (Rotavirus, altri)
* |potesi igienica




Cereal food processing

Sourdough

(cocktail of acidifying and
proteolytic lactic acid bacteria
with yeasts)

* Long time, multi-step
process (ca. 24 h)

- Lactic and alcoholic
fermentation

* Intense degradation of
polymeric cereal
components
(e.g., proteins)

From tradition...

Chemical leavening
agents

(eg., tartaric acid +
sodium bicarbonate)

|

- No fermentation

- Instantaneous process

* No degradation of
polymeric cereal
components

Baker's yeast

! |

- Very rapid process
0.5-1h)

» Alcoholic fermentatior
* No degradation of

polymeric cereal
components

1900

2010

courtesy of M Gobbetti, University of Bari

> to high performing processes



Sourdough

Complex biological ecosystem

- More than 40 species of lactic acid bacteria
(mostly species of the genus Lactobacillus)

- More than 20 species of yeasts
(mostly specie of the genus Saccharomyces, Candida)

courtesy of M Gobbetti, University of Bari



2D electrophoresis analysis of prolamin fractions of chemically acidified
dough (A) and fermented dough (20% wheat flour) with selected
lactobacilli and proteases for 48 h at 37°C (B)

(A)
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Le componenti ambientali della
celiachia

« Quantita di glutine ingerito
« Qualita del glutine ingerito

 Lievitazione dell'impasto
panificatorio

* Nutrizione (specie durante Il
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Rotavirus: la causa piu frequente di
astroenterite infantile




dsRNA segment
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Dal Rotavirus alla celiachia?

Produzione
Ab anti-VP7
neutralizzanti

Attivazione
Immunita
innata

Cross-reattivita
con tTG ed altri
Autoag

Aumento permeab
Intestinale
Attivazione monociti
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Difference in Celiac Disease Risk Between Swedish
Birth Cohorts Suggests an Opportunity for
Primary Prevention

Cacllla Olsson, RO=E, Olle Hermell, Phi=, &gneta Homell, PhOs, Garan Lonnberg, BSce, Annell lvarsson, Ph, MODe

*Cepariment of Foed and Wuirkian, Faculiy of Scdal Sdences, and *Cepartment of Public Hzakh and Clinical Medizing, Divskan of Epidemiklegy ard Public Heakth
sciences, and “Depatment of dinkcal Soences, Civiion of Pedistncs, Feouby of Medidne, Umes Universky, Umes, Sweden
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Promotion of breast feeding
IS Important

Odds ratio meta-analysis plot [fixed effects]
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? Il primo glutine ?

« ESPGHAN suggerisce l'introduzione
all’'eta di 6 mesi

* [n Svezia e stato anticipato a 4 mesi
(quando il bimbo e ancora allattato al
seno) per favorire I'induzione della
tolleranza

* L'introduzione tardiva potrebbe ridurre
Il rischio di sensibilizzazione
(maturazione barriera intestinale)?



Age at gluten introduction and risk
of celiac disease (CD): a
prospective, multicentre, dietary
intervention study on infants at
family risk of disease

lCastellaneta S, %Lionetti E, 3Dongarra ML, *Aniballi F, IFrancavilla
R, 4>Catassi C, and the Italian Working Group on “Weaning and
Celiac Disease Risk”
lUniversity of Bari, 2University of Catania, *Diagene, Palermo,
“Universita Politecnica delle Marche, Ancona (Italy) and *University of
Maryland, Baltimore (USA)




Diagramma dello studio

40_ 60
mese

12°
mese

[ Neonato a rischio familiare di malattia celiaca }

Dieta senza glutine
(GFD)
Gruppo A da0a4 -6 mesi Gruppo B
Glutine
introdotto Continua GFD
dai 4 — 6 mesi fino a 12 mesi

in poi

Dieta con glutine
dai 12 mesi in poi

HLA-DQ2/DQ8 + IgA tot
AGA e TTG a 15 mesi

l

[ AGAe TTG a 24 e 36 mesi e 5 anni }




Italian Study on age at weaning and risk of celiac disease

1. Percentage of CD

101 positives (5 refused biopsy) /1: 61/3’W 5(1550/?3; 1”36,3?'; j9e 2.1 years (range 1-5)
F. , &

25 TTG and EMA pos (1 a-DPG IgG pos)
All asymptomatic

Normal nutritional parameters

No other autoimmune diseases

M MC (72)

I MC potenziale (24)

Prevalence of potential CD of 3.5 % (out of 729 at-risk infants)
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Antl tTG-IgA nel soggetti con
celiachia potenziale (UNL x)
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Results: decisional-tree

5. Factors associated with potential CD versus overt CD

Variables evaluated:

Age

Gender

Relative with CD

CD-serology positive HLA genotype _
Age at gluten introduction

Breastfeeding duration

| Anti-transglutaminase titers

TTG < 6X TTG > 6X
|
| |
Breastfeeding > 6 Breastfeeding < 6
months months
Potential CD CDh »

Precision 88.8%

Recall 88.8%

F-measure 88.8%




E’ possibile la prevenzione primaria
della celiachia ?
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