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The article reviews the relationship between the food allergy and irritable bowel syndrome (IBS) in children and shows
the increase in the incidence of the IBS in children with food allergy. The increased level of serum IgE is observed in
patients with food allergies and IBS as well as increased density of IgE-producing cells in the intestinal mucosa biopsy.
Thus,.wnn the common features of IgE-mediated response in the IBS and food allergies pathogenesis are traced. Pre-
sumably IgE-mediated reactions are localized only in the intestinal mucosa with positive results of the COLAP test in
children with IBS, and the skin prick-test and determination of the level of specific IgE in serum being less informative.
Nevertheless, there is little evidence of the role of IgE-mediated allergic response in IBS in atopic children. The role
of the mast cells was recently shown in the pathogenesis of IBS with the increase of the number of the mast cells in
the gastrointestinal tract in all subtypes of IBS. When binding to an antigen, surface receptors presented on mast cells
are bound to IgE leading to degranulation, thus involving progressive release of the inflammatory mediators. Media-
tors of inflammation affect the nerve receptors, the function of the smooth muscles, increasing the permeability of the
intestinal wall. On the contrary many studies present non IgE reactions in IBS. It is believed that serum levels of 1gG
and 1gG4 are higher in patients with both IBS and food allergy and may be related to the selective permeability of the
intestine for food allergens. The question is whether this is a specific reaction or a nonspecific response to an increase
in the permeability of the intestinal mucosa. The relationship between food allergy and irritable bowel syndrome re-
quires further study.
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PaccmoTpeHa npobnema B3aumocBs3u nuuwesor anneprumn (MA) n cunppoma pasgpaxeHHon kuwku (CPK) y ne-
Ten. OTMeueHo yBenuuenme yactotol CPK y peteii c MA. Y 6onbHbix ¢ NA n CPK BbisBneHo yBenunyeHue ypoBHs IgE
B CbIBOPOTKE KpPOBW, a TakXe MOBbileHWMe NNOoTHOCTU IgE-npoayumpyowmx knetok B Buontatax CAmM3ncTon o60nouku
kuweyHuka. Mpepnonaraetca Hanuume IgE-onocpeposaHHoM peakuun B natoreHese CPK npu MA v Hanuume nokanwu-
30BaHHbIX TONbKO B CAM3MCTOW obonouke kuweyHuka IgE-onocpenoBaHHbiX peakumi. 06 3TOM CBMAETENbCTBYIOT MOMO-
xutenoHbole pe3ynbtatbl Tecta COLAP y petert ¢ CPK, a naeHTMPUKALMSA KOXHBIM NMPUK-TECTOM U ONpeaesieHne YpoBHS
cneumndmyeckmx IgE B cbiBopoTKe KpoBU MeHee MHbopMaTUBHbLL. OfHAKO ceroaHs HeT ybeauTeNnbHbIX AOKA3aTENbCTB pOU
IgE-onocpepoBaHHoro annepruyeckoro otseta npu CPK y peteit ¢ atonueii. YcTaHOBNEHa pPoOJib TYUYHbIX KJETOK B MaTo-
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dusmnonornm CPK. MpoLeMOHCTPUMPOBAHO YBEMYEHME YMUCIA TYYHbIX KJIETOK B XENYLOYHO-KMILEYHOM TpakTe Mpu BCeEX
noatunax CPK. MoBepxHOCTHbIE peLenTopbl, NPUCYTCTBYIOWME HA TYYHbIX KneTkax, cBa3biBatotcsa IgE. MNpu cBasbiBaHUM
C aHTUrEeHOM MPOMCXOAMT AErpaHynsaumMs TYYHbIX KNETOK, KOTopas CnocobCTByeT NMocnefoBaTeslbHOMY BblCBOOOXAEHMIO
MeauaTopoB BoCManeHus. Meanatopbl BOCNANEHUS 0KA3blBAKT BAUSHME HA HEPBHbIE peLenTopbl, GYHKLMIO MMaaKMUX MbILL,
MOBbILIEHME MPOHULLAEMOCTU KULLIEYHON CTEHKW. Llenblit paa uccnenoBaHUin NOCBALLEH annepruiyeckum peakumsaMm, He CBS-
3aHHbIM C IgE u CPK. CywecTByeT MHeHHe, 4TO ypOBHM CbiIBOPOTOUHbIX 1gG 1 1gG4 Bbiwe y nauneHtoB ¢ CPK u nuweson
anneprvei M MoryT KOppenuMpoBaTb C M36MpaTeNbHON MPOHULAEMOCTbI KMUWEYHWMKA K NuLLeBbiM annepreHam. 06cyx-
[aeTcs matoreHes yeBennueHus ypoBHs cneumduyeckmx IgG u 1gG4 npu CPK u anneprum: 310 cneunduyeckas peakums
unu Hecneundryecknii OTBET HA MOBbIWEHWE MPOHULLAEMOCTU CAM3UCTON KULeYyHMKa. Baumoceasb nuwesorn anneprum
M CUHAPOMA Pa3fpaxXeHHOM KULWKKW TpebyeT AanbHEMWero usyyeHus.

Kniouesble cnosa: CUMHOPOM p33,ﬂ,pa)KEHHOI;'1 KUWKW; NUueBasa anneprma; oeTu.

The relationship between systemic allergic disor-
ders and irritable bowel syndrome (IBS) is an area
of intense interest [3]. Several studies demonstrated
that the incidence of IBS was higher in patients with
bronchial asthma and those with bronchial obstruc-
tive syndrome among those without asthma [53],
and a significant number of studies describe an
increase in the frequency of IBS in patients with
bronchial asthma and other atopic diseases [6, 18,
24, 41-43, 51]. Tobin et al. (2008) [51] described a
distinct subgroup of patients with atopic IBS, who
presented with typical IBS symptoms in combination
with atopic symptoms. In a cohort study of 4,089
children, Olén et al. (2014) studied the relationship
between atopic diseases and/or food sensitization and
abdominal pain in 12-year-old adolescents [40] and
found that 9% of the subjects experienced abdomi-
nal pain. The authors demonstrated that in children
with bronchial asthma, allergic rhinitis, eczema and
food sensitization, the risk of abdominal pain was
higher, which increased in parallel with the increase
in the number of allergic diseases in these subjects.
Asthma in the first two years of life and food sen-
sitization at the age of eight years were the most
significant risk factors for abdominal pain at the age
of 12 years [40]. A questionnaire survey of the par-
ents of 2463 children conducted in St. Petersburg
[5] also reported a similar frequency of abdominal
pain in school-aged children (9.87%); interestingly,
28.8% (720) of the respondents reported various
manifestations of food intolerance.

Studies also demonstrated the high incidence of
IBS (93%) and the high prevalence of atopic dis-
eases (approximately 60%) in adult patients with
food allergies [36]. In 2010, Lillestol et al. assessed
symptoms and response to the skin prick test and
measured serum allergy marker levels (general and
specific immunoglobulin [Ig]E, tryptase and eo-
sinophilic cationic protein), intestinal permeability,
IgE- and tryptase-positive cells and eosinophils in
duodenal biopsy samples in patients with food al-
lergies. They found that in patients with atopic dis-

eases, compared to nonatopic patients, the intestinal
permeability and the number of IgE-producing cells
were increased; however, gastrointestinal symptoms
did not differ between the two groups. Another
study reported an increase in serum IgE levels of
patients with IBS compared with the control sub-
jects [36]. Overall, these observations suggest that
some patients with food intolerance and atopy might
have an IgE-mediated and mast cell-associated IBS
component.

The role of mast cells in the IBS pathophysiol-
ogy has been recently recognized [18, 51]. Surface
receptors on mast cells enable binding of antigens
with IgE, which promotes degranulation of the mast
cells and the consistent release of inflammatory
mediators including histamine, serotonin, and pro-
inflammatory cytokines. The release of these media-
tors underlies the hyperresponsiveness that causes
the clinical manifestations of atopy; these mediators
also affect the nerve receptors and smooth muscle
functions and lead to an increase in the permeability
of the intestinal wall, which is closely related to the
IBS pathogenesis [1, 2, 4, 17, 33, 51]. Numerous
studies demonstrated an increase in the number of
mast cells throughout the gastrointestinal tract in all
IBS subtypes [22, 32, 33, 37], and visceral hyper-
sensitivity was shown to positively correlate with
the number of mast cells [13]. In addition, activation
status of the mast cells and their interaction with
nerve receptors was shown to be altered in IBS [14].
Administration of the mast cell stabilizer ketotifen
was shown to reduce the visceral sensation of pain
in patients with IBS compared with the placebo
treatment [30]. All together, these findings provide
abundant evidence for the role of mast cells in the
IBS pathogenesis and emphasize the potential for
investigation of new therapies.

One study revealed that basophils, in addition to
mast cells, contributed to the pathogenesis of atopic
diseases and IBS [47].

IgE plays a central role in the pathophysiology
of type I hypersensitivity. After initial contact with
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an allergen, dendritic cells represent the allergen to
antigen-specific T cells. In some individuals, T cells
respond to this interaction by releasing a variety
of cytokines, thus stimulating the development of
B cells that can produce antigen-specific IgE. Circu-
lating IgE binds to receptors on the surface of both
mast cells and basophils, and subsequent exposure to
the allergen results in cross-linking of IgE molecules
on mast cells and their degranulation [25]. To date,
there is no conclusive evidence of the role of IgE-me-
diated allergic response in IBS, especially in patients
with concomitant atopy. The studies on this topic are
few, unrelated and contradictory; the methods used
by these studies are also widely variable [8, 38, 44].
For example, in one study, 24 IBS patients, includ-
ing 12 patients with atopy and 12 patients without
atopy, underwent a blind food challenge after a three-
week hypoallergenic diet. In 14 patients, one or more
food products or food additives caused typical IBS
symptoms, nine of whom (all from the atopy group)
had elevated total serum IgE levels [44]. In a study
on intestinal permeability that included 17 children
with IBS state, starvation period followed by a spe-
cific food challenge led to postprandial changes in
nine children; all nine children had a burdened his-
tory of allergies and/or a high total serum IgE and
responded to the exclusion of food [44]. Elevated
IgE fragment crystallizable (Fc) levels in fecal ex-
tracts were detected in 73% of patients with food
allergy that was confirmed by prick tests and radio-
allergosorbent tests (RASTs). In contrast, none of
the healthy subjects had detectable fecal IgE Fc. In
subgroup analysis of the IBS patients, IgE Fc was
found in the feces of 22 of the 32 patients (68.8%).
Simultaneous measurement of alpha-I antitrypsin in
blood serum and feces eliminated the possibility of
extravasation of plasma proteins (including IgE) as
the cause of these results [8]. In another study, the
incidence of total IgE increase in IBS was found to
be 34.5% [38].

The role of allergy in the IBS pathogenesis was
also studied using anamnesis; prick test; determina-
tion of total IgE level and specific IgEs against food
allergens, and eosinophilia; and intestinal challenge
with food allergens by colonoscopy. In a study, the
frequency of food allergy based on immunological
tests was 14.4%, and the diagnosis was confirmed
in 3.2% of the cases utilizing endoscopic chal-
lenge [16]. Interestingly, in another study includ-
ing 20 IBS patients who developed gastrointestinal
symptoms after wheat intake, the elimination diet
led to the resolution of symptoms, which returned
after the challenge. Although only 50% of the pa-
tients were seropositive for wheat-specific IgE,

immunoblot analysis revealed that IgE was bound
to both the soluble and insoluble wheat proteins
all patients [48]. The authors concluded that the
traditional methods used to diagnose IgE-mediated
hypersensitivity were inadequate for allergological
screening of the subgroup of patients with IBS.
To explain their results, the authors proposed two
hypotheses: 1) low serum IgE levels; 2) the inad-
equacy of the currently used methods for the diag-
nosis of food allergies to wheat. These possibilities
explain why enteropathy caused by wheat-specific
IgE is rarely diagnosed.

Many studies reported the discrepancy between
the anamnestic data on reactions to food products
and the results of immunological tests [28, 49, 52].
For example, a study found that there was no cor-
relation between the patients’ allergies and test re-
sults: While the patients reported intolerance to
dairy products, raw foods, spicy foods, coffee, and
alcohol, the tests indicated intolerance to fish, rice,
wheat, sweet potato, celery, and onions [28]. The
IgE-mediated allergic reactions were proposed to be
localized in the intestinal mucosa. In one study us-
ing colonoscopic allergen provocation (COLAP) in
70 patients with IBS and clinical findings of food
allergy as well as 5 healthy volunteers, the patients
were evaluated 20 minutes after the injection of three
allergens (milk, wheat, and hazelnut) into the muco-
sal membrane of the blind intestine. These allergens
were selected individually, taking into account each
patient’s anamnesis and the presence of specific IgEs
in the serum. The evaluation was performed by a
semi-quantitative method that evaluated the presence
of hyperemia and bullas using a scale ranging from
0 to 4. A reaction with a score of 2 or more was
considered positive. In 74% of the IBS patients, the
COLAP test was positive in response to at least one
food allergen, whereas none of the healthy volunteers
had a reaction [16]. Biopsy specimens from the sites
with a positive response showed an increase in the
number of mast cells and eosinophilic infiltration.
A subsequent three-month elimination diet in the
COLAP-positive patients was effective in 89% of
the cases. The strong correlation of the clinical data
with COLAP, which was poorly correlated with the
skin prick test and the level of specific serum IgE,
suggest that COLAP might aid in the identification of
local IgE-mediated mechanisms [16, 31]. In another
study, COLAP using cow milk protein as an allergen
confirmed the association of IBS with allergy to cow
milk protein, which was not associated with serum
specific IgE or IgG/IgA [34].

The response to the cavitary administration of
antigens was previously demonstrated by visual-
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ization with endosonography, transabdominal ul-
trasonography, magnetic resonance imaging, and
confocal laser endomicroscopy [7, 10, 11, 21].
The thickening of the intestinal walls, increased
peristalsis, and influx of large amounts of fluid
into the lumen were noted, which are typical for
IgE-mediated food allergy reactions due to the
degranulation and release of mediators from the
mucosal mast cells [36, 46].

Successful treatment of IBS patients with adminis-
tration of monoclonal antibodies against IgE provides
further support for the IgE’s role in the pathogenesis
of IBS, at least in some patients [36, 46].

A number of studies investigating non-IgE-allergic
reactions in IBS revealed that the IgG4 subclass,
which is produced in response to T2 cytokines, can
lead to the release of histamine as well as IgE an-
tibodies [15, 29]. Serum IgG and IgG4 levels are
higher in patients with IBS and food allergy, which
might be due to the selective permeability of the
intestine to food allergens. Previous studies investi-
gated the pathogenesis of the increase in the level
of specific IgG and IgG4 antibodies in IBS and al-
lergies and whether this was a specific or nonspe-
cific response to an increase in the permeability of
the intestinal mucosa [9, 12, 19, 23, 39, 45, 54].
Although some studies found that the elevation in
IgG levels and production of IgG4 might be part
of a normal immune response to food antigens
[20, 27, 50], most studies suggest that assessment
of both specific 1gG4 and IgE antibodies to food
allergens might be useful for evaluating food allergy
in IBS patients [45]. Thus, elimination diets based
on specific IgG4 antibodies were demonstrated to
achieve a significant clinical effect in several stud-
ies [9, 12, 19, 23, 39, 54]. A systematic review of
seven clinical trials revealed that the efficacy of this
type of diet selection ranged from 15% to 71% and
that the most frequently excluded foods were milk,
wheat, eggs, potatoes, and celery [39]. Nevertheless,
the methodologies in these studies were not always
adequate, which limited the validity of the results,
especially since some of the studies failed to find a
correlation between the level of IgG4 antibodies and
the presence of symptoms [35, 55].

Thus, to date, albeit the obvious relationship be-
tween food allergy and IBS, the underlying mecha-
nisms should be further elucidated in future studies.
Whether IBS or food allergy is the cause and whether
intestinal symptoms in patients with allergic diseases
is a manifestation of a systemic allergic condition or
IBS remain unclear. Answers to these questions will
open up new prospects for using an elimination diet
to treat IBS patients.
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