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 Abstract: Functional gastrointestinal disorders are 
the most common gastroenterological problem in 
our society. Changes in gut function, including 
pain perception, motility, and intestinal 
permeability, and low-grade infl ammation 
have been described in patients with irritable 
bowel syndrome (IBS). The triggering factors 
for the described immunity and gut functional 
changes in patients with IBS are not completely 
understood. Similarly to post-infective IBS, some 
patients with IBS symptoms exhibit immunological 
evidence of gluten sensitivity but have no overt 
intestinal mucosal injury. They have symptoms that 
meet the diagnostic criteria for IBS and respond 
symptomatically to exclusion of gluten from the 
diet. Thus, gluten sensitivity may be involved in 
the pathogenesis of a subgroup of IBS patients. 
Unfortunately, there remain many unanswered 
questions regarding the mechanistic link between 
gluten sensitivity and functional gastrointestinal 
symptoms.  
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 INTRODUCTION 
 Irritable bowel syndrome (IBS) is a clinically defi ned entity, char-

acterized by a gastrointestinal symptom complex, in the absence of 

any discernible organic cause. Rome III diagnostic criteria defi ne 

IBS as recurrent abdominal pain or discomfort for at least 3 days 

per month in the last 3 months associated with two or more of the 

following: improvement with defecation, onset associated with a 

change in frequency of stool, or onset associated with a change 

in form (appearance) of stool ( 1 ). Th us, the defi nition of IBS is 

based on a  clinical description , and likely involves many patho-

physiological pathways that are not currently well understood 

( 2,3 ). Infectious gastroenteritis can trigger long-lasting alterations 

in gut immunity and function and is considered to be the strong-

est environmental risk factor for IBS ( 4,5 ). Others have proposed 

certain food components as triggers of symptoms in IBS ( 6 – 8 ). 

Th us, similarly to the entity of  “ post-infectious IBS,  ”  gastrointes-

tinal (GI) symptoms may develop because of abnormal immune 

responses to dietary components. In this issue of the  American 

Journal of Gastroenterology , Biesiekierski  et al.  ( 9 ) provide evidence 

that gluten, the storage proteins in wheat that cause celiac disease 

in genetically predisposed persons, can induce functional symp-

toms in subjects without celiac disease. Th e mechanisms through 

which gluten induces symptoms in humans without celiac disease 

remain unclear. However, the concept that gut dysfunction and 

symptom generation can arise from abnormal host responses to 

gluten ( 10 ) is underpinned by results of basic scientifi c studies 

showing that gluten sensitivity in mice results in subtle changes 

of mucosal immunity, and marked changes in neuromuscular and 

epithelial GI function ( 11,12 ).   

 SYMPTOM GENERATION IN IBS: FOCUS ON 
BOTTOM-UP MECHANISMS 
 A number of mechanisms have been proposed to underlie symp-

tom generation in IBS. Th ese include psychological illnesses, 

abnormal gastrointestinal motility and permeability, visceral 

hyperalgesia, altered central perception of visceral events, and 

low-grade gut infl ammation ( 13 – 15 ). Th us, the current model for 

functional gut disorders includes the bi-directional communica-

tion between the gut and the brain ( 16 ). Bottom-up mechanisms 

refer to those that originate from alterations in the gut tissue or 

lumen. A large number of studies have focused on the role of 

altered motility as an underlying mechanism for symptom gen-

eration in patients with IBS. Manometric and electrophysiological 

abnormalities have been described in the colon and small intestine 

of patients with IBS, frequently occurring in response to stress-

ful stimulation or aft er meal ingestion ( 17,18 ). Visceral hyper-

sensitivity has also been proposed as a mechanism for symptom 

generation in IBS patients ( 19 – 21 ). Similarly to dysmotility, the 

sensory abnormalities are present only in a proportion of patients 

with IBS. Th e exact cause and mechanisms of neuromotor, epi-

thelial and visceral perception abnormalities in patients with IBS 

are unknown.   
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 SHOULD PHYSICIANS SUGGEST  “ GLUTEN 
SENSITIVITY ”  AS A POSSIBLE CAUSE OF 
FUNCTIONAL SYMPTOMS? 
 When a certain food component has been identifi ed to aggravate 

symptoms in a patient with IBS, physicians oft en advise on lifestyle 

and dietary changes. It is still unclear whether  “ gluten sensitivity ”  

should be discussed with IBS patients who have not self-identi-

fi ed gluten as a trigger for their GI symptoms. Th e results from 

Biesiekierski  et al.  ( 9 ) support the fact that IBS symptoms can be 

triggered by gluten in a proportion of patients with IBS, but the 

condition clearly remains multifactorial. Th us, gluten may be one 

of a multitude of triggers of low-grade infl ammation and / or gut 

dysfunction in IBS. Wahnschaff e  et al.  ( 7 ) have proposed that the 

presence of genetic markers for celiac disease predicts responsive-

ness to a gluten-free diet among patients with IBS. Similarly, in 

the absence of tissue transglutaminase antibodies, positive anti-

gliadin antibodies could indicate immunological activation to 

gluten, without celiac disease. Positive anti-gliadin antibodies are 

non-specifi c, and occur in a variety of infl ammatory conditions. 

Th e use of celiac-associated biomarkers, such as anti-gliadin anti-

bodies, may, however, represent a useful case-fi nding strategy in 

unselected IBS patients.  “ Gluten sensitivity ”  could be raised as a 

possible cause of functional symptoms in patients with positive 

anti-gliadin antibodies, and gluten restriction advised as a thera-

peutic trial.   

 CONCLUSION 
 Evidence is accumulating suggesting that hypersensitivities, or 

abnormal gut functional responses to specifi c food components, 

and in particular gluten, could be involved in symptom generation 

in gut functional disorders. Gluten sensitivity may be involved 

in the pathogenesis of a subgroup of IBS patients, but there are 

gaps in our understanding of the mechanistic pathways through 

which gluten can contribute to functional bowel disorders. Gluten 

sensitivity does not, by any means, explain all intolerance to food 

in IBS patients. However, it provides a basis for constructing a 

model linking a specifi c food component with dysfunction in the 

gut, and for devising new management strategies for gut func-

tional disorders. Identifi cation of serological biomarkers indicat-

ing  “ gluten sensitivity ”  and whether they predict responsiveness 

to gluten restriction in IBS patients would signifi cantly enhance 

the clinical management of this common GI disorder.   
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activation are present in patients with IBS, even in those with-

out a history of infectious gastroenteritis. Biopsy specimens 

from patients with IBS without a history of gastroenteritis have 

shown increased numbers of neutrophils and mast cells in the 

colonic mucosa ( 22 ) and chronic infl ammatory infi ltrate with 

neuronal degeneration in the myenteric plexus of the jejunum 

( 23 ). Activated mast cells have been found in close proximity 

of enteric nerves in IBS patients ( 24 – 26 ). Recent studies have 

suggested that immune alterations are not confi ned to the gut 

and that increased levels of circulating infl ammatory cytokines, 

T-cell activation, and cytokine gene polymorphism are present in 

patients with IBS ( 27 – 30 ). In the absence of previous GI infection, 

other unidentifi ed environmental factors could trigger low-grade 

infl ammation in IBS. Th is could constitute a  common pathway  

through which a large array of luminal antigens, including GI 

pathogens ( 31 ), dysbiosis ( 32 ), and food components ( 8 ), lead 

to symptom generation. Studies in animal models have shown 

that mucosal infl ammation alters gut sensory-motor function 

( 33,34 ) and that deeper layers of the gut wall, including muscle 

and nerves, actively participate in the infl ammatory response to 

luminal stimuli ( 33 ). 

 Although the eff ects of food allergy on gut function have been 

well studied, the role of non-allergic, immune hypersensitiv-

ity reactions to specifi c food components is less understood. 

Recently, attention has been given to  “ gluten sensitivity,  ”  which 

can present with IBS or dyspepsia-like symptoms in the absence 

of overt enteropathy, or positive tissue transglutaminase anti-

bodies ( 10 – 12 ). GI symptoms in these patients seem to improve 

aft er exclusion of gluten from the diet. Th e study by Biesiekierski 

 et al.   (9),  however, shows that IBS patients, diagnosed according 

to the Rome III criteria and in whom celiac disease had been 

excluded, exhibit more symptoms upon a gluten re-challenge 

than those receiving placebo. Th us, gluten can cause symptoms 

in some patients with IBS. Th e burning question is,  by which 

mechanism ? In their study, Biesiekierski  et al.  investigated this 

possibility by measuring fecal lactoferrin, as a marker of injury, 

and intestinal permeability. Despite worsening of symptoms 

aft er gluten re-challenge, no changes in intestinal permeability 

or fecal lactoferrin were identifi ed. However, the role of small-

intestinal low-grade infl ammation triggered by gluten re-chal-

lenge cannot be ruled out. Th e measurement of permeability in 

the clinical setting is complex, highly dependent on the probes 

used and the underlying intestinal transit, and does not neces-

sarily correlate with low-grade mucosal infl ammation. Low-

grade infl ammation may be diffi  cult to detect, and, as shown 

in studies in IBS patients, immune activation may be confi ned 

to the mucosal or neuromuscular layers. Although no changes 

in fecal lactoferrin were observed in the study by Biesiekierski 

 et al. , it is important to highlight that there was no indication 

of intestinal injury in these patients, and that subtle changes 

in mucosal immune activation, such as those described in IBS 

patients ( 22,23 ), could have been present.   
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