
GLUTEN SENSITIVITY  

Reparto di Alimentazione, Nutrizione e Salute 
Dipartimento di Sanità Pubblica Veterinaria e Sicurezza Alimentare 

Marco Silano 

Convegno “Allergie, intolleranze e celiachia: tra 
verità  scientifiche e falsi miti”  

20 maggio 2016 ISS Roma 



Patologie glutine - dipendenti 



Non-Celiac Gluten Sensitivity (NCGS) is a  

syndrome characterized by intestinal and  

extra-intestinal symptoms related to the  

ingestion of gluten-containing food,  

in subjects that are not affected by either  

celiac disease (CD) or wheat allergy (WA)  

Definizione 

Catassi et al. Nutrients 2015;7:4966 
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Table 1. The clinical manifestations of Non-Celiac Gluten Sensitivity (NCGS). 

Frequency Intestinal Extra-Intestinal 

Very Common Bloating Lack of wellbeing 

 Abdominal pain Tiredness 

Common Diarrhea Headache 

 Epigastric pain Anxiety 

 Nausea Foggy mind 

 Aerophagia Numbness 

 GER Joint/muscle pain 

 Aphthous stomatitis Skin rash/dermatitis 

 Alternating bowel habits  

 Constipation  

Undetermined Hematochezia Weight loss 

 Anal fissures Anemia 

  Loss of balance 

  Depression 

  Rhinitis/asthma 

  Weight increase 

  Interstitial cystitis 

  Ingrown hairs 

  Oligo or polymenorrhea 

  Sensory symptoms 

  Disturbed sleep pattern 

  Hallucinations 

  Mood swings 

  Autism 

  Schizophrenia 

In recent years, several studies explored the relationship between the ingestion of gluten-containing 

food and the appearance of neurological and psychiatric disorders/symptoms like ataxia, peripheral 

neuropathy, schizophrenia, autism, depression, anxiety, and hallucinations [10–14]. One of the 

hypothesized links between the gut and the brain (i.e., the brain-gut axis) postulates the existence of an 

increased intestinal permeability, also referred to as the “leaky gut syndrome” [15]. This in turn could 

allow gluten peptides (or other wheat-derived proteins) to cross the gut barrier, enter the bloodstream, 

and cross the blood-brain barrier, either causing neuro-inflammation or affecting the endogenous 

opiate system and neurotransmission within the nervous system. Food-induced modifications could 

also target the brain through the microbiota-brain-gut axis where the vagus is also a key element [16]. It 

should however be stressed that the possible relationship between NCGS and certain neuro-psychiatric 

disorders such as autism and schizophrenia is still far from clear. Furthermore, the cause/effect 

relationship between gluten ingestion and neuropsychiatric disorders, in terms of time latency, may be 

particularly difficult to ascertain. 

NCGS should not be an exclusion diagnosis only. There is an increasing need for standardizing the 

procedure leading to the confirmation of suspected NCGS. Ideally we should have a clear diagnosis 

before starting treatment, however such certainty is not always possible. In clinical medicine this 
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GLUTINE  



ALBUMINE  
idrosolubili 

GLOBULINE 
solubili in sol. salina 

GLIADINA      

solubili in etanolo 

GLUTENINE  
HMW LMW 

solubili in acido acetico 

GLUTINE  

Proteine di riserva 



GLUTINE 



Alveografo di Chopin 



alpha - gliadina 





Il glutine fa male 

anche a chi non è celiaco ? 



EFFETTO PLACEBO/NOCEBO !! 





Gliadin-induced innate immune responses are elicited by wheat ATI, a protein copurifying 

with ω-gliadins.  

Yvonne Junker et al. J Exp Med 2012;209:2395-2408 
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in  1 50% of CD patients, with the remainder expressing levels 

similar to GS patients or controls, and was paralleled by a 

trend toward increased proportions of CD3+CCR6+ cells in 

intestinal mucosal specimens from these subjects.  Conclu-

sion:  We conclude that GS, albeit gluten-induced, is differ-

ent from CD not only with respect to the genetic makeup 

and clinical and functional parameters, but also with respect 

to the nature of the immune response. Our findings also sug-

gest that two subgroups of CD, IL-17-dependent and IL-17-

independent, may be identified based on differential muco-

sal expression of this cytokine.  Copyright © 2009 S. Karger AG, Basel 

 Introduction 

 Gluten is the trigger of a heterogeneous set of condi-
tions, including wheat allergy, gluten sensitivity (GS), and 
celiac disease (CD), that, combined, affect about 10% of 
the general population  [1–3] . Once believed to fall exclu-
sively into the domain of allergic conditions, e.g. wheat 
allergy, it is now clear that the intestinal and extraintes-
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 Abstract 

  Background:  The immune-mediated enteropathy, celiac 

disease (CD), and gluten sensitivity (GS) are two distinct clin-

ical conditions that are both triggered by the ingestion of 

wheat gliadin. CD, but not GS, is associated with and possibly 

mediated by an autoimmune process. Recent studies show 

that gliadin may induce the activation of IL-17-producing T 

cells and that IL-17 expression in the CD mucosa correlates 

with gluten intake.  Methods:  The small-intestinal mucosa of 

patients with CD and GS and dyspeptic controls was ana-

lyzed for expression of IL-17A mRNA by quantitative RT-PCR. 

The number of CD3+ and TCR-     lymphocytes and the pro-

portion of CD3+ cells coexpressing the Th17 marker CCR6 

were examined by in situ small-intestinal immunohisto-

chemistry.  Results:  Mucosal expression of IL-17A was signifi-

cantly increased in CD but not in GS patients, compared to 

controls. This difference was due to enhanced IL-17A levels 
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p31–43 alone and not when the bidimensional system is

challenged with deamidated pa-9: TNF- a, IL-1b, and the

chemokine ligands (CCL) 2, 3 and 4. These cytokines are

likely to be produced by the epithelial cells after the

exposure to p31–43 and drive the very early events of the

gliadin-dependent downstream cascade (Figs. 1c–e and

2a–c).

Additionally, we measured by means of ELISA kit the

concentration of IL-4, IL-10, and IL-15 in the basal

supernatant, and we did not obtained significant differ-

ence in the concentration of this cytokine after the

treatment with the different peptides with respect to cells

exposed to medium alone (data not shown). So, we

studied the cellular level of IL-15 in T84 cells by

Western blotting. As shown in Fig. 3, the exposure of

T84 cells to p31–43 alone and p31–43 before pa-9 or

deamidated pa-9 determines a significant increase in

cellular level of IL-15 in as short as 3 h. Pa-9 or

deamidated pa-9 alone does not increase the concentra-

tion of IL-15 in T84 cells.

To test the hypothesis that p31–43 triggers the pa-9

deamidation, by activating the cellular TG2 in the en-

terocytes, we measured the INF-c production in the basal

compartment of this bidimensional system challenged

with p31–43 and pa-9, after a 30-min incubation with the

anti-TG2 blocking antibody CUB7402. As shown in

Fig. 4, a 30-min preincubation of the epithelial cells with

the blocking anti-TG2 antibodies prevents the ability of

pa-9 of increasing the levels of INF-c in the basal

compartment. On the contrary, the CUB7402 antibody

does not affect the immunostimulatory activity of the

deamidated form of pa-9.

# # #

CCL-2 

#
CCL-3 

#
CCL-4 

a

b

c

Fig. 2 CCL2 (a), CCL3 (b),

and CCL4 (c) concentration in

the basal compartment of the

bidimensional cellular system,

measured by a commercial

ELISA kit, after incubation with

indicated peptides at a

concentration of 40 l g/ml or

medium alone (ctr). Data are

expressed as mean ± S.D. of

three separate experiments, each

performed in triplicate.
#p\ 0.05. Statistical

differences were calculated by

multivariate ANOVA
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Abstract The downstream cascade of the inflammatory

response to gliadin in celiac intestinal mucosa encompasses

the early activation of the innate immunity that triggers the

adaptive response. Therefore, the in vitro study of the

pathogenic mechanism of celiac disease (CD) on entero-

cytes alone or mucosal T lymphocytes alone does not fully

consider all the aspects of gliadin-dependent inflammation.

Although the in vitro culture of specimens of intestinal

mucosa obtained from celiac patients is the gold standard

for the study of CD, this technique presents several tech-

nical challenges and the bioptic specimens are not easily

available. So, in this paper, we described the gliadin-

dependent cytokine production in a bidimensional cellular

system, which is able to mimic both the innate and the

adaptive steps of the mucosal immune response of CD. In

the upper compartment, the intestinal epithelial cells are

grown on a filter, and in the lower compartment, the

mononuclear cells isolated from peripheral blood of celiac

patients are cultured. Cells were apically exposed to the

toxic gliadin peptide p31–43 for 3 h and then with the

immunodominant gliadin fragment pa-9 for 21 h. The

incubation with gliadin peptides resulted in increased lev-

els of IL-15, INF-c, IL-6, tumor necrosis factor (TNF)-a,

IL-1b, and CCL 2, 3 and 4 in the basal supernatants, with

respect to cells exposed to medium alone. The p31–43-

driven epithelial priming of mucosal response consists of

transglutaminase (TG2)-mediated deamidation of the

immunostimulatory gliadin peptides, as demonstrated by

the inhibition of pa-9 activity, when the system is exposed

to blocking anti-TG2 antibody.

Keywor ds Celiac disease In vitro model Gliadin

peptides

Introduction

Celiac disease (CD) is a permanent autoimmune enterop-

athy, triggered in genetically predisposed individuals by

dietary gluten [1, 2]. Gluten is the alcohol-soluble protein

fraction of some cereals, such as wheat, rye, and barley.

Gliadin is the main protein of wheat gluten [3].

In recent years, a growing body of evidence has shown

that the peptides derived from the gastrointestinal hydro-

lysis of thegliadin are able to elicit selectively the innateor

the adaptive immune response in celiac intestinal mucosa.

The so-called toxic peptides, such asp31–43 and the longer

p31–49, trigger, within 3 h since the contact with the

mucosa, the cellular and molecular mechanisms of innate

immunity, as demonstrated by the increased production of

interleukin (IL)-15, the density of CD83? and CD25?

cells, cyclooxygenase (COX)-2? level, and the expression

and activity of the cellular transglutaminase 2 (TG2) in the

enterocytes [4, 5]. This early stage of the response to gli-

adin sets the tone, and it is necessary for the downstream

inflammatory events, with the most relevant being the

presentation of gliadin epitopes, such as p33mer, by DQ2/

8? antigen-presenting cells to CD4? T cells. Thus, the

activated T lymphocytes release interferon (INF)-c, a Th-1

cytokine responsible for the destruction of the celiac

intestinal mucosa [6, 7]. In this frame, the deamidation of

gliadin epitopes by TG2 is a crucial step of T-cell response

[8].
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Italian National Institute of Health, Viale Regina Elena 299,

00161 Rome, Italy

e-mail: marco.silano@iss.it

123

Clin Exp Med

DOI 10.1007/s10238-014-0325-2

Author's personal copy





Di Sabatino et al, Clin Gastroenterol Hepatol. 2015 Sep;13(9):1604-1612 

http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2036.2012.05001.x/full#apt5001-fig-0001




 

Nutrients 2015, 7, 4966-4977; doi:10.3390/nu7064966 

 

nutrients 
ISSN 2072-6643 

www.mdpi.com/journal/nutrients 

Article 

Diagnosis of Non-Celiac Gluten Sensitivity (NCGS): The Salerno 
Experts’ Criteria 

Carlo Catassi 1,* , Luca Elli 2, Bruno Bonaz 3, Gerd Bouma 4, Antonio Carroccio 5,  

Gemma Castillejo 6, Christophe Cellier 7, Fernanda Cristofori 8, Laura de Magistris 9,  

Jernej Dolinsek 10, Walburga Dieterich 11, Ruggiero Francavilla 8, Marios Hadjivassiliou 12, 

Wolfgang Holtmeier 13, Ute Körner 14, Dan A. Leffler 15, Knut E. A. Lundin 16,  

Giuseppe Mazzarella 17, Chris J. Mulder 4, Nicoletta Pellegrini 18, Kamran Rostami 19,  

David Sanders 20, Gry Irene Skodje 21, Detlef Schuppan 22, Reiner Ullrich 23, Umberto Volta 24, 

Marianne Williams 25, Victor F. Zevallos 22, Yurdagül Zopf 11 and Alessio Fasano 26 

1 Department of Pediatrics, Università Politecnica delle Marche, 60123 Ancona, Italy 
2 Centre for the Prevention and Diagnosis of Celiac Disease/Gastroenterology and Endoscopy Unit, 

Fondazione IRCCS Cà Granda-Ospedale Maggiore Policlinico, Milan 20122, Italy;  

E-Mail: lucelli@yahoo.com 
3 Clinique Universitaire d’Hépato-Gastroenterologie, CHU de Grenoble, 38043 Grenoble Cedex 09, 

France; E-Mail: BBonaz@chu-grenoble.fr 
4 Department of Gastroenterology, VU University Medical Center, Amsterdam, the Netherlands;  

E-Mails: g.bouma@vumc.nl (G.B.); cjmulder@vumc.nl (C.J.M.) 
5 Department of Internal Medicine, “Giovanni Paolo II” Hospital, Sciacca (AG) and University of 

Palermo, Sciacca 92019, Italy; E-Mail: acarroccio@hotmail.com 
6 Paediatric Gastroenterology Unit, Hospital Sant Joan de Reus, 43201 Reus, Spain;  

E-Mail: gcastillejo@grupsagessa.com 
7 Service d’Hépato-gastro-entérologie et Endoscopie Digestive, Hôpital Européen Georges Pompidou, 

75015 Paris, France; E-Mail: christophe.cellier@egp.aphp.fr 
8 Interdisciplinary Department of Medicine, University of Bari, Bari 70124, Italy;  

E-Mails: fernandacristofori@gmail.com (F.C.); rfrancavilla@gmail.com (R.F.) 
9 Department of Internal and Experimental Medicine Magrassi-Lanzara, Second University of Naples, 

80131 Naples, Italy; E-Mail: laura.demagistris@unina2.it 
10 Gastroenterology Unit, Department of Pediatrics, University Medical Centre Maribor, Maribor 2000, 

Slovenia; E-Mail: jernej.dolinsek@ukc-mb.si 
11 Medical Clinic 1, University of Erlangen, 91054 Erlangen, Germany;  

E-Mails: walburga.dieterich@uk-erlangen.de (W.D.); yurdaguel.zopf@uk-erlangen.de (Y.Z.) 
12 Academic Department of Neurosciences and University of Sheffield, Royal Hallamshire Hospital, 

Sheffield S10 2JF, UK; E-Mail: marios.hadjivassiliou@sth.nhs.uk 

  

OPEN ACCESS 

Diagnosi 
• esclusione MC e WA 

• eliminazione glutine dalla dieta per 
almeno 6 settimane con miglioramento 
del 30% dei sintomi 

• DB PB GC cross - over 

self administrated  

questionnaire 



Gluten sensitivity vs CD 
• agente ambientale (gluten, wheat, 
ATIs) ????? 

• predisposizione genetica NO 

• marker serologico noto  NO 

• lesioni mucosali intestinali  NO 

• terapia ???? 

• permanente NO 

• sintomi SI 



QUALCHE MITO, SENZA NESSUNA 
EVIDENZA SCIENTIFICA:  

 

 6 % della popolazione generale 

 beneficio dai prodotti dietoterapici SG 

auto – diagnosi e auto-prescrizione della DSG 

 

 

 

 

 

 

 

Gluten sensitivty 



 Con il termine NCGS (Sensibilità al Glutine Diversa dalla Celiachia) si 
definisce una sindrome caratterizzata dalla presenza, in rapporto 
all’ingestione di alimenti contenenti glutine, di sintomi intestinali ed 
extra intestinali in pazienti in cui MC ed allergia alle proteine del 
frumento siano già state escluse. Pazienti con tali caratteristiche sono 
noti da anni ma è bene premettere che, nonostante un numero cre- 
scente di essi riferisca quadri di questo tipo, l’esistenza stessa della sin- 
drome è ancora messa in dubbio da numerosi esperti. Più in particolare, 
il fatto che i disturbi (quasi tutti soggettivi!) migliorino all’esclusione del 
glutine e peggiorino alla sua reintroduzione viene considerato come 
legato al ben noto effetto placebo e nocebo delle diete da eliminazione e 
provocazione. D’altra parte studi «in cieco» sono resi difficili e scar- 
samente affidabili dalla riconoscibilità (mai adeguatamente testata «a 
priori») del glutine quando aggiunto o mescolato ad altri alimenti.  

•Tutti, pertanto, concordano sul fatto che i risultati finora ottenuti si 
riferiscono a pazienti presunti, ma non sicuramente portatori di tale 
sindrome, e sulla necessità di studi ulteriori e più approfonditi.  

•Sul piano clinico è fondamentale combattere l’autodiagnosi ed evitare 
che, il paziente abbia già escluso il glutine prima ancora di un consulto 
medico.  
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