
FA responses differed significantly from those for the 
other two groups (P < 0.01). 

CONCLUSION: Despite the small number of cases 
studied, the higher reactivity to FAs in GroupⅠcompared 
to Groups Ⅱ and Ⅲ adds new information, and suggests 
the presence of a possible alteration in intestinal 
epithelial function.

© 2008 WJG. All rights reserved.
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INTRODUCTION
Irritable bowel syndrome (IBS) is an extremely common 
disorder that affects about one in every 5-10 persons. 
Estimates of  prevalence range from 9% to 22% depending 
upon population group studied[1-7].

The exact pathophysiology of  IBS remains unknown, 
although various mechanisms including gastrointestinal 
dismotility and visceral hypersensitivity have been well 
studied in IBS[8-10]. Recent interest has also been directed 
to the possible participation of  the mucosa in the 
pathophysiology of  IBS[11-13]. Inflammatory mediators 
cause intestinal dysfunction and a consequent increase 
in permeability[14-17]. However the role and interaction 
of  inflammatory mediators with IBS remains to be 
determined[17].

IBS is defined by symptomatic criteria rather than 
biological markers. No diagnostic tests are available, clinical 
subtypes of  IBS are based on the predominant symptom: 
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Abstract
AIM: To compare the response to skin prick tests (SPTs) 
to food antigens (FAs) and inhalant allergens (IAs) in 
patients with two subtypes of irritable bowel syndrome 
(IBS) and healthy controls.

METHODS: We compared the results of SPTs for IAs 
and FAs in 87 volunteers divided into three groups: 
diarrhea predominant IBS (D-IBS) GroupⅠ(n  = 19), 
constipation predominant IBS (C-IBS) Group Ⅱ (n  = 17), 
and normal controls Group Ⅲ (n = 51). 

RESULTS: Of the 285 tests (171 for FAs and 114 for 
IAs) performed in GroupⅠwe obtained 45 (26.3%) 
positive responses for FA and 23 (20.1%) for IA. Of the 
153 tests for FA in Group Ⅱ, we obtained 66 (20.1%) 
positive responses, and of the 102 tests for IA, we 
obtained 20 (19.6%) positive responses. Of the 459 
tests for FA performed in Group Ⅲ, we obtained 39 (84%) 
positive responses, and of the 306 for IA, we obtained 
52 (16.9%) positive responses. The numbers of positive 
responses were not significantly different between the 
three groups, but in the D-IBS group, the number of SPT 
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IBS diarrhea predominant (D-IBS), IBS constipation 
predominant (C-IBS), and mixed (m-IBS), and treatment is 
selected based on the predominant symptom[3,18,19].

Clinically, the frequency of  IBS is associated with 
psychological stress, food intolerance (adverse reaction to 
a specific food or ingredient that is not immune mediated 
or associated with psychological phenomena), intestinal 
infections, and even previous abdominal surgery[3,7,12,20-25].

Dunlop et al[16] have reported that patients with sub-
type D-IBS (pos-infectious and non-infectious origin) 
have a more pronounced permeability increase in the 
proximal intestine compared with controls and those with 
C-IBS. Another aspect of  that study was the detection 
of  a significant correlation between atopy and increased 
intestinal permeability, which suggests that at least a 
subset of  IBS patients may have a systemic immunological 
disorder. Other studies have reported a correlation 
between asthma, food allergy and IBS[26-29], but the role of  
allergic reactions in the pathophysiology of  IBS remains 
controversial[7,13,27,29-31].

We have previously observed that volunteers with a 
diagnosis of  IBS have reported higher cutaneous reactivity 
to food antigens than to inhalant allergens, when compared 
to patients with functional dyspepsia and normal 
controls[30]. The association between food hypersensitivity 
and IBS symptoms is still open to question[7,17,20,22-25]. New 
information is useful for a better understanding of  the 
relationship between increased intestinal permeability, 
mucosal barrier defects, and intestinal inflammation in IBS 
patients. 

The aim of  this study was to compare the response to 
skin prick tests (SPTs) with food and inhalant antigens in 
two subtypes of  IBS and healthy controls.

MATERIALS AND METHODS
We studied the response to SPTs with inhalant and food 
extracts[32] in 87 volunteers, 36 patients with IBS (evaluated 
by a pre-designed questionnaire based on the Rome Ⅲ 
criteria[18] for functional gastrointestinal diseases), and 
51 normal volunteers (school employees and medical 
students at Antonio Pedro University Hospital). They were 
evaluated between September 2006 and January 2007. 
The volunteers were first evaluated in outpatient clinics 
for functional gastrointestinal diseases at Antonio Pedro 
University Hospital. Subjects completed a questionnaire 
which included Rome Ⅲ criteria for IBS, and were 
submitted to a clinical evaluation that included a careful 
history (age, duration of  symptoms, psychosocial factors, 
alarm symptoms, personal history of  atopy, family history 
of  gastrointestinal disease), examination, and stool 
examination for ova and parasites (Brazil is an endemic 
area for parasitic infections). The inclusion criteria were 
age > 18 years old and a diagnosis of  IBS, or volunteers 
from the general population. The exclusion criteria were 
clinical suspicion or diagnosis of  organic disease of  the 
gastrointestinal tract (including positives stool examination 
for ova and parasites) at least 12 mo prior to the study 
after clinical evaluation. 

The subjects were divided into three groups. D-IBS, 
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GroupⅠ(n = 19; 14 female, five male; mean age 32.6 
years) , with IBS ROMA Ⅲ Criter ia for recur rent 
abdominal discomfort or pain at least 3 d per month in the 
last 3 mo, associated with two or more of  the following: 
(1) improvement with defecation; (2) onset associated 
with a change in stool frequency; or (3) onset associated 
with a change in stool form (appearance). C-IBS, Group 
Ⅱ (n = 17 subjects; 12 female, five male; mean age 31.8 
years. Controls, Group Ⅲ (n = 51 subjects; 31 female, 20 
male; mean age 26.3 years) without previous or current 
significant gastrointestinal symptoms. The three groups, 
after informed consent (approved by the local Ethical 
Committee: number CAAE 009025800007) were submitted 
to SPTs with nine food extracts (ovalbumin, egg yolk, 
nuts, peanuts, wheat flour, cow’s milk, soya, crustaceans 
and chocolate), and six inhalant extracts (Dermatophagoides 
spp., Blomia tropicalis, air dust, Dermatophagoides pteronissimus, 
house dust and Dermatophagoides farinaceous)[14].

The contents of  glycerinated food extracts (1:20), the 
positive control substance, histamine, and the negative 
control substance, saline, were commercially available (M 
Queiroz Laboratory, Rio de Janeiro, Brazil). They were 
applied by the prick technique (percutaneous) puncture 
trough the standardized punter (discarded after use to 
avoid cross reaction), which allowed allergen absorption 
at multiple points in the skin. The test reading, done at 
the 20 min after the beginning were made by the measures 
of  the wheel diameter eliciting by the test, obtained in 
millimeters. A wheal that was 3 mm greater than that of  
the negative control was considered positive. Anything less 
was considered negative[14].

Statistical analysis
Data were analyzed using Pearson’s χ² test. P < 0.05 was 
considered significant.

RESULTS
A total of  1305 SPTs (783 for the FAs and 522 for the 
IAs) (nine FAs and six IAs for each volunteer) were 
accomplished in the three groups. In the D-IBS GroupⅠ, 
we obtained 45 positive responses for food extracts, which 
corresponded to 26.3% of  the 171 tests performed and 23 
positive responses for IAs, which corresponded to 20.1% 
of  the 114 tests performed. In the C-IBS Group Ⅱ, we 
obtained 21 positives responses (13.7% of  the 153 tests) 
for FAs and 20 positive responses (19.6%) for IAs. In 
the control Group Ⅲ, 39 (8.4%) positive responses were 
obtained in 459 tests performed for FAs, and 52 (16.9%) 
for IAs.

The positive responses were not concentrated in one 
or two subjects, but dispersed throughout the populations 
examined. The numbers of  positive responses to SPT for 
each antigen did not differ significantly between the three 
groups (P > 0.05).

Nine (52.9%) C-IBS and 11 (57.8%) D-IBS patients 
reported intolerance to several foods, but we did not find 
any correlation between positive SPTs and specific food 
intolerance in these subjects. Ten (58.8%) C-IBS and 12 
(63.1%) D-IBS patients reported a personal history of  



allergies. Three (5.8%) volunteers without gastrointestinal 
symptoms reported food intolerance and 26 (50.9%) 
had a personal history of  allergies. A personal history of  
allergies and the number of  positive SPTs to IAs did not 
differ significantly between the three groups (P > 0.05). 
However, the number of  positive SPTs to FAs in the 
D-IBS group differed significantly from that in the other 
two groups (P < 0.01) (Table 1).

DISCUSSION
In the present study, we observed that patients with a 
diagnosis of  D-IBS had higher cutaneous reactivity to 
FAs than to IAs, when compared with those with C-IBS 
and healthy controls. An association between IBS and 
sensitivity to several foods was identified in two groups, 
but the SPT response was not specific for any type 
of  food. None of  the volunteers with IBS reported 
intolerance to an isolated food, and positive SPT responses 
also were not correlated significantly with a history of  
intolerance to a specific food. A positive SPT response for 
a specific food was not associated with the crises of  IBS in 
any of  the patients in GroupsⅠand Ⅱ.

IBS i s a common disorder wor ldwide, but i t s 
exact pathophysiology remains unknown[3]. Various 
mechanisms, including gastrointestinal dismotility and 
visceral hypersensitivity, have been extensively studied in 
IBS[8-10], but recent interest has also been associated with, 
or directed to the possible participation of  the intestinal 
mucosa in the pathophysiology of  IBS[11-13,17]. Several 
lines of  evidence suggest that IBS may be associated with 
inflammation in the ileal or colonic mucosa, and at least in 
a subset of  patients with IBS, the mucosal immune system 
seems to be activated[11,15-17]. Mucosal inflammation and 
immune system activation in IBS can be caused by many 
factors, including gastrointestinal infections, changes in the 
resident microflora, bile salts and FAs[15-17].

FAs can activate the mucosal system when there is 
disruption of  the gut barrier[31,33-36]. It is hypothesized that 
mucosal immune activation by FAs may contribute to the 
development of  food allergy and IBS[9,11,13,15-17,21,25]. Clinically, 
the role of  food-intolerance-induced symptoms in IBS 
frequently contrasts with that in food allergy[20,22-25,29,37-42], 
and dietary elimination may be associated with symptom 
improvement[31]. However, the interaction of  food with 

the gastrointestinal system is not completely under-
stood[13,17,20,22,23,25,29,33-37,39].

Our results demonstrate that patients with IBS 
symptoms have non-specific intolerance to foods, 
probably associated with generalized hypersensitivity. 
The lack of  specificity suggests that people with IBS 
symptoms, associated or not with food intolerance, have 
difficulties with food in general and specific foods may 
not be involved in the pathogenesis of  this condition. In 
agreement with other studies, we suspect that IBS causes 
food sensitivity rather than vice-versa[3,22,37,38,41].

The mechanisms underlying these inflammatory 
responses are unclear, but recent studies have suggested 
that an alteration in the mucosal barrier function and a 
consequent increase in intestinal permeability are the basis 
for the increased inflammation in IBS[14-17]. Dunlop et al[16] 
have reported that patients with D-IBS have a pronounced 
permeability increase in the proximal intestine compared 
with controls, and those without a history of  infection 
onset have a more severe defect. The increase in intestinal 
permeability could conceivably activate the release of  
neurotransmitters that stimulate afferent neurons[13].

Scientific evidence of  the functional interface between 
the immune and sensory motor systems of  the gut and 
respiratory systems has been reported[34,35,39]. Recent 
studies have reported that the prevalence of  asthma and 
respiratory bronchial hyper-responsiveness are more 
common in IBS patients than in controls, and have 
suggested that at least a subset of  IBS patients may have a 
systemic immunological disorder[27,28]. We have previously 
noticed that IBS patients have greater cutaneous reactivity 
to FAs than to IAs, when compared to patients with 
functional dyspepsia or normal controls. An association 
between IBS and sensitivity to multiple foods and non-
specific response to SPTs has also been identified[30,42].

In the current study, the presence of  diarrhea in IBS 
was a significant contributor to the greater cutaneous 
reactivity response to FAs. No patients with IBS, with or 
without diarrhea, presented with gastrointestinal infections 
over the 12 mo that preceded the study, including positive 
stool examination for ova and parasites. We did not find 
a significant association between personal history of  
allergies, IBS sub-type, food intolerance and SPT response. 
The discrepancies between the response to SPTs to FAs 
and IAs in the two subtypes of  patients with IBS suggest 
disruption of  the gut barrier in patients with D-IBS. Our 
findings are in agreement with other studies[13,16,17,37,38,41].

We conclude that the lack of  specificity to food SPT 
response and the greater cutaneous reactivity to FAs than 
to IAs may be associated with altered epithelial function 
and increase in intestinal permeability in D-IBS. Further 
studies are needed to clarify the potential pathogenic 
mechanisms underlying the association between IBS and 
allergy, and to determine if  IBS is one or several disorders.

 COMMENTS
Background
Irritable bowel syndrome (IBS) symptoms are frequently associated with the 
reporting of many food sensitivities. The role of food-intolerance-induced 
symptoms in IBS frequently contrasts with that in food allergy, but the pathogenesis 
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Papule 3 mm larger than the negative control was considered to be a positive 
response. bP < 0.01 compared to the other groups (χ²).

D-IBS 
(n  = 19)

C-IBS 
(n  = 17)

Without gastrintestinal 
symptoms (n  =51)

Reported food intolerance 11 (57.8)   9 (52.9)   3 (5.8)
Personal history of 
allergies

12 (63.1) 10 (58.8)   26 (50.9)

No. of tests for FAs   171   153    459
Positive SPT for FAs  45 (26.3)b 21 (13.7) 39 (8.4)
No. of tests for IAs   114   102     306
Positive SPT for IAs 23 (20.1) 20 (19.6)   52 (16.9)

Table 1  Personal history of allergies and food intolerance, 
and SPT response to FAs and IAs in IBS patients and normal 
controls (%)



of this association is not completely understood. Food antigens (FAs) can activate 
the mucosal system when there is disruption of the gut barrier. The report of a 
significant correlation among atopy and increased intestinal permeability suggests 
that at least a subset of IBS patients may have a systemic immunological disorder.

Research frontiers
New information is useful for a better understanding of the relationship between 
increased intestinal permeability, mucosal barrier defects, and intestinal 
inflammation in IBS patients. Studies are needed to clarify the potential pathogenic 
mechanisms underlying the association between IBS and allergy, and to determine 
if IBS is one or several disorders. 

Innovations and breakthroughs 
The results of skin prick tests (SPTs) for IAs and FAs in two sub-types of IBS 
patients were compared. They confirmed a functional interface between the 
immune and sensory motor systems in the gut and suggest that in D-IBS, the 
epithelial function (intestinal permeability) in particular can be altered. Few studies 
regarding the subject are available in literature. This study provides valuable 
information about clinical and epidemiological aspects of IBS in Brazil.

Applications
The underlying cause of the pathophysiological changes encountered in IBS 
remains unclear. In clinical practice, the type and severity of symptoms determines 
the treatment of IBS. Our results add new information in answer to the question. 
Is IBS one or several disorders? Future clinical investigations will be useful for a 
better understanding of the results obtained here.

Peer review
The article gives a clear delineation of the research background and provides 
important data about pathophysiological changes in IBS. The references are 
appropriate and updated.

REFERENCES
1 Jones R, Lydeard S. Irritable bowel syndrome in the general 

population. BMJ 1992; 304: 87-90
2 Locke GR 3rd. The epidemiology of functional gastrointestinal 

disorders in North America. Gastroenterol Clin North Am 1996; 
25: 1-19

3 Saito YA, Talley NJ. Irritable Bowel Syndrome. In: Talley NJ, 
Locke RG III, Saito YA, editors. GI Epidemiology, 1st ed. USA: 
Blackwell Publishing Press, 2007: 176-183

4 Soares RL, dos Santos JM, Rocha VR. Prevalence of irritable 
bowel syndrome in a Brazil ian Amazon community. 
Neurogastroenterol Motil 2005; 17: 883

5 Talley NJ, Zinsmeister AR, Melton LJ 3rd. Irritable bowel 
syndrome in a community: symptom subgroups, risk factors, 
and health care utilization. Am J Epidemiol 1995; 142: 76-83

6 Toner BB , Akman D. Gender role and irritable bowel 
syndrome: literature review and hypothesis. Am J Gastroenterol 
2000; 95: 11-16

7 Uz E, Turkay C, Aytac S, Bavbek N. Risk factors for irritable 
bowel syndrome in Turkish population: role of food allergy. J 
Clin Gastroenterol 2007; 41: 380-383

8 Cooke HJ. Neurotransmitters in neuronal reflexes regulating 
intestinal secretion. Ann N Y Acad Sci 2000; 915: 77-80

9 Downing JE, Miyan JA. Neural immunoregulation: emerging 
roles for nerves in immune homeostasis and disease. Immunol 
Today 2000; 21: 281-289

10 Mayer EA, Collins SM. Evolving pathophysiologic models of 
functional gastrointestinal disorders. Gastroenterology 2002; 
122: 2032-2048

11 Barbara G , De Giorgio R, Stanghellini V, Cremon C, 
Corinaldesi R. A role for inflammation in irritable bowel 
syndrome? Gut 2002; 51 Suppl 1: i41-i44

12 McKeown ES, Parry SD, Stansfield R, Barton JR, Welfare MR. 
Postinfectious irritable bowel syndrome may occur after non-
gastrointestinal and intestinal infection. Neurogastroenterol 
Motil 2006; 18: 839-843

13 Unno N, Fink MP. Intestinal epithelial hyperpermeability. 

Mechanisms and relevance to disease. Gastroenterol Clin North 
Am 1998; 27: 289-307

14 Park MI, Camilleri M. Is there a role of food allergy in irritable 
bowel syndrome and functional dyspepsia? A systematic 
review. Neurogastroenterol Motil 2006; 18: 595-607

15 Camilleri M, Gorman H. Intestinal permeability and irritable 
bowel syndrome. Neurogastroenterol Motil 2007; 19: 545-552

16 Dunlop SP, Hebden J, Campbell E, Naesdal J, Olbe L, Perkins 
AC, Spiller RC. Abnormal intestinal permeability in subgroups 
of diarrhea-predominant irritable bowel syndromes. Am J 
Gastroenterol 2006; 101: 1288-1294

17 Barbara G . Mucosal barrier defects in irritable bowel 
syndrome. Who left the door open? Am J Gastroenterol 2006; 
101: 1295-1298

18 Drossman DA , Corazziar i E , Tal ley NJ . Rome I I I -A 
m u l t i n a t i o n a l c o n s e n s u s d o c u m e n t o n f u n c t i o n a l 
gastrointestinal disorders. Gastroenterology 2006; 130 1480-1491 

19 Drossman DA, Corazziari E, Talley NJ, Thompson WG, 
Whitehead WE Rome. The Functional Gastrointestinal 
Disorders. 2nd ed. McLean, VA: Degnon Associates, 2000

20 Niec AM, Frankum B, Talley NJ. Are adverse food reactions 
linked to irritable bowel syndrome? Am J Gastroenterol 1998; 
93: 2184-2190

21 Rhodes DY, Wallace M. Post-infectious irritable bowel 
syndrome. Curr Gastroenterol Rep 2006; 8: 327-332

22 Locke GR 3rd, Zinsmeister AR, Talley NJ, Fett SL, Melton LJ. 
Risk factors for irritable bowel syndrome: role of analgesics 
and food sensitivities. Am J Gastroenterol 2000; 95: 157-165

23 Petitpierre M, Gumowski P, Girard JP. Irritable bowel 
syndrome and hypersensitivity to food. Ann Allergy 1985; 54: 
538-540

24 Jones VA, McLaughlan P, Shorthouse M, Workman E, Hunter 
JO. Food intolerance: a major factor in the pathogenesis of 
irritable bowel syndrome. Lancet 1982; 2: 1115-1117

25 Zwetchkenbaum J, Burakoff R. The irritable bowel syndrome 
and food hypersensitivity. Ann Allergy 1988; 61: 47-49

26 Yazar A, Atis S, Konca K, Pata C, Akbay E, Calikoglu M, Hafta 
A. Respiratory symptoms and pulmonary functional changes 
in patients with irritable bowel syndrome. Am J Gastroenterol 
2001; 96: 1511-1516

27 Jun DW, Lee OY, Yoon HJ, Lee HL, Yoon BC, Choi HS, Lee 
MH, Lee DH, Kee CS. Bronchial hyperresponsiveness in 
irritable bowel syndrome. Dig Dis Sci 2005; 50: 1688-1691

28 Roussos A, Koursarakos P, Patsopoulos D, Gerogianni I, 
Philippou N. Increased prevalence of irritable bowel syndrome 
in patients with bronchial asthma. Respir Med 2003; 97: 75-79 

29 Ozol D, Uz E, Bozalan R, Turkay C, Yildirim Z. Relationship 
between asthma and irritable bowel syndrome: role of food 
allergy. J Asthma 2006; 43: 773-775

30 Soares RLS, Santos JM, Figueiredo HN, Rocha VRSR, Loyola 
RG. Respiratory allergy and the response to the inhalant 
allergens skin prick test in patients with Irritable Bowel 
Syndrome (IBS). 2006 Joint International Society Meeting in 
Neurogastroenterology and GI Motility Neurogastroenterology 
& Motility 2006; 18: 663-798

31 Atkinson W, Sheldon TA, Shaath N, Whorwell PJ. Food 
elimination based on IgG antibodies in irritable bowel 
syndrome: a randomised controlled trial. Gut 2004; 53: 
1459-1464

32 Bernstein IL, Storms WW. Practice parameters for allergy 
diagnostic testing. Joint Task Force on Practice Parameters 
for the Diagnosis and Treatment of Asthma.The American 
Academy of Allergy, Asthma and Immunology and the 
American College of Allergy, Asthma and Immunology. Ann 
Allergy Asthma Immunol 1995; 75: 543-625

33 Ahmed T, Fuchs GJ. Gastrointestinal allergy to food: a review. 
J Diarrhoeal Dis Res 1997; 15: 211-223

34 Brandtzaeg PE. Current understanding of gastrointestinal 
immunoregulation and its relation to food allergy. Ann N Y 
Acad Sci 2002; 964: 13-45

35 Crowe SE, Perdue MH. Gastrointestinal food hypersensitivity: 
basic mechanisms of pathophysiology. Gastroenterology 1992; 
103: 1075-1095

Soares RLS et al.  SPT responses in two sub-types of IBS patients                                                                 3047

www.wjgnet.com



36 Read NW. Food and hypersensitivity in functional dyspepsia. 
Gut 2002; 51 Suppl 1: i50-i53

37 Dainese R, Galliani EA, De Lazzari F, Di Leo V, Naccarato 
R. Discrepancies between reported food intolerance and 
sensitization test findings in irritable bowel syndrome patients. 
Am J Gastroenterol 1999; 94: 1892-1897

38 Jun DW, Lee OY, Yoon HJ, Lee SH, Lee HL, Choi HS, Yoon 
BC, Lee MH, Lee DH, Cho SH. Food intolerance and skin prick 
test in treated and untreated irritable bowel syndrome. World J 
Gastroenterol 2006; 12: 2382-2387

39 Simonato B, De Lazzari F, Pasini G, Polato F, Giannattasio M, 
Gemignani C, Peruffo AD, Santucci B, Plebani M, Curioni A. 
IgE binding to soluble and insoluble wheat flour proteins in 
atopic and non-atopic patients suffering from gastrointestinal 

symptoms after wheat ingestion. Clin Exp Allergy 2001; 31: 
1771-1778 

40 Zar S, Benson MJ, Kumar D. Food-specific serum IgG4 and IgE 
titers to common food antigens in irritable bowel syndrome. 
Am J Gastroenterol 2005; 100: 1550-1557

41 Zuo XL, Li YQ, Li WJ, Guo YT, Lu XF, Li JM, Desmond PV. 
Alterations of food antigen-specific serum immunoglobulins 
G and E antibodies in patients with irritable bowel syndrome 
and functional dyspepsia. Clin Exp Allergy 2007; 37 :  
823-830

42 Soares RL, Figueiredo HN, Maneschy CP, Rocha VR, Santos 
JM. Correlation between symptoms of the irritable bowel 
syndrome and the response to the food extract skin prick test. 
Braz J Med Biol Res 2004; 37: 659-662

S- Editor  Li DL    L- Editor  Kerr C    E- Editor  Ma WH

3048       ISSN 1007-9327       CN 14-1219/R     World J Gastroenterol        May 21, 2008      Volume 14      Number 19

www.wjgnet.com


