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Abstract. Background: Prebiotic and probiotic therapies are new strategies that are being used to treat different gastrointestinal diseases, such as irritable bowel syndrome, diverticular disease and inflammatory bowel
diseases. Aims: Evaluating the effects of a symbiotic preparation on symptoms and colonic transit in patients
with irritable bowel syndrome and significant bloating. Methods: We carried out an open-label, prospective,
uncontrolled, multicenter trial on 129 patients meeting Rome II criteria for irritable bowel syndrome who
did not have lactose malabsorption, abdominal surgery, overt psychiatric disorders and ongoing psychotropic drug therapy or ethanol abuse. For three months, the patients were treated with a symbiotic preparation
and were investigated trough questionnaires on symptoms. Data on bloating and abdominal pain were obtained using the McNemar-Bowker’s test, while data on stool frequency were evaluated using the t-test. Results: The administration of a symbiotic preparation to these patients modified the clinical picture and intestinal function, with a significant increase of stool frequency. Conclusions: Our data, although the study had
an open design, represent a further analysis of positive symbiotic effects on clinical manifestations and intestinal function in patients with irritable bowel syndrome.
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Introduction
Irritable bowel syndrome (IBS) is a common disorder throughout the world. Between 10% and 15%
of the population living in North America reports IBS
symptoms (1). Women are twice as likely to experience these symptoms than men (2). IBS prevalence varies minimally with the age (3). Although only 30% of
subjects with IBS refers their symptoms to their physician, IBS accounts for approximately 12% of primary
care visits and for approximately 28% of gastroenterologic visits (4). IBS patients have a lower quality of life, take more time off from work, and use more health
care resources than those without IBS (5, 6).

Typical symptoms of IBS are abdominal discomfort or pain, usually located in the lower abdomen, associated with changes in frequency of bowel
movements or in stool shape or appearance (7). Other
symptoms associated with IBS include mucous stool,
rectal urgency, bloating, and abdominal distention.
Most commonly, Rome II criteria, established by an
international group of IBS experts, are used for
making a diagnosis. According to the Rome II criteria, symptoms of IBS must be present for at least 12
weeks or, either continuously or intermittently, over
the previous 12 months (8, 9).
Luckey (1974) (10) popularized the idea that the
gastrointestinal tract and organisms living in its lumen
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constitute an ecologic unit. Metabolism and function
of this ecologic unit affect the host. All the components of such ecologic unit are important and dependent among each other. If there is a major change in
any of the components all the other ones are affected.
The human gut hosts different strains of bacteria,
some of which play a key role in a correct physiological intestinal function (11). Intestinal anaerobic microflora represents an energy source for the host through the metabolism of non-digestible carbohydrates
and the transformation of proteins into short chain
fatty acids, which can then be absorbed (12). Intestinal microflora is able to synthesize vitamins as well as
essential amino acids, and it also acts as an efficient
barrier against pathogens. Bifidobacteria spp. are dominant in the intestinal microflora and they play antibacterial actions against non-dominant and potentially pathogenic species, such as Clostridia and Escherichia coli (13).
Probiotics are live microbial feed supplements
that benefit the host by improving the intestinal microbial balance. When they are assumed as yogurts,
they fall into the functional foods class. Functional
foods include probiotics, prebiotics, and, to a certain
extent, dietary fiber. Prebiotics are non-digestible feed
ingredients or supplements that alter the intestinal
flora and stimulate the growth of beneficial bacteria
(14, 15). It has been demonstrated that oral administration of probiotics modifies the fermentation mechanism in the large intestine, increasing the absolute
count of Lactobacilli and Bifidobacteria in the stool
(16, 17), whereas the association with a prebiotic facilitates the proliferation of Bifidobacteria and of other
non pathogens (18).
A symbiotic drug (zir fos® Alfa Wassermann,
Alanno Scalo, Pescara, Italy) has recently become available in the clinical practice; this preparation is constituted by a probiotic, Bifidobacterium longum W11
(5x109 cfu), which is known to antagonize the action
of pathogens (19, 20) and by a prebiotic short-chain
oligosaccharide, Fos-Actilight (2.5 g). The administration of high doses of a specific strain of Bifidobacteria and of its best nutrients favours the probiotic replication in the large intestine and the natural balance
of gut microflora (21). Changes in fermentative activity of the intestinal bacteria lead to a normalization in
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gas production and to an acidification of the luminal
pH with positive results for the whole body (22).
Although some very promising data have been
recently published (23), an extensive review on literature concerning efficacy and safety of the probiotic administration in IBS patients reports very few studies
with poor results (24).
In order to further investigate this issue, this trial
was carried out to verify clinical efficacy and tolerability of a long-term treatment with a symbiotic preparation in patients with the constipation-predominant
irritable bowel syndrome.
Patients and methods
Study design
This is an open-label, prospective, uncontrolled,
multicenter study performed in 10 Italian gastroenterological centers. A written informed consent was obtained from each participant.
All subjects received the symbiotic preparation at
breakfast time at the dose of 3 g (one bag) for three
months. Patients were evaluated at the beginning of
the study (T0), at one month (T1) and at the end of
treatment (T3) through medical interview and physical examination. A Functional Bowel Disorder questionnaire was administered to all patients for the first, the second and the third month to investigate
symptoms, stool frequency, concomitant treatments
and/or comorbidity. The stool shape was evaluated
daily by Bristol’s classification and furthermore patients noted the number of passages.
Lower abdominal pain, bloating and tenesmus
were evaluated as None = no symptoms; Slight =
symptoms didn’t influence daily activity; Moderate =
symptoms could influence daily activity; Severe:
symptoms influenced daily activity.
The well-being was evaluated as mediocre (influencing patient’s daily activity), moderate (could have influenced patient’s activity), excellent (patient was
in perfect health, without symptoms). Lower abdominal pain and bloating were evaluated at each visit by
the clinician through a Visual Analogic Scale (VAS).
Furthermore, the questionnaire inquired about drug
tolerability and the subjective impression regarding efficacy on symptoms.
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Patients
All subjects were informed about the aims of the
study and were free to participate or not. The ethics
comitee approved the study.
A total of 129 patients were enrolled in the study:
38 males and 91 females, with a M/F ratio of 0.65; the
mean age was 44±13 years and the mean weight was
65±12 kilograms. Table I reports the demographic and
clinical characteristics of the study population: no difference was documented in terms of age, weight and
history of constipation between males and females.
No diets should be used during the treatment. At the
entry in the study 29% of the subjects reported a regular intake of fiber, 17% reported a laxative abuse and
31% reported a consumption of antispasmodic agents
more than three times per week. All patients had a
diagnosis of constipation-predominant IBS, according
to Roma II criteria. Therefore, each patient should have referred abdominal discomfort or pain for at least
12 weeks (not necessarily consecutive) in the previous
12 months; furthermore, pain should be usually relieved with defecation and/or associated with a change
in stool frequency and/or shape. Moreover, at least one
of the following conditions should have been present:
stool frequency < 3 times per week, hard stools and
forced evacuation.
Patients with organic constipation, psychiatric disorders or neoplastic diseases were excluded from the
study, as well as those who seemed scarcely compliant
to the treatment protocol or who denied to subscribe
the informed consent form.
Statistical analysis
Descriptive statistical variables such as average,
minimum and maximum standard deviation, absolute
and relative ratio for quantitative variables were used.

The comparison between pre- and post-treatment variables (bloating and abdominal pain) as well as the
end-study conclusions were accomplished by the McNemar-Bowker’s symmetry test, a non-parametric test for two related dichotomous variables which tests
for changes in responses using the chi-square distribution; this test is useful in detecting changes in responses due to experimental intervention in a “before-andafter” design (25). P value <0.05 is considered as significant. The variability between the average values
of pre- and post-treatment variable “stool frequency”
was evaluated using a t-test for paired data. P values
<0.05 were considered as significant. The statistical
analysis was performed using the SPSS Statistical
Package, version 10.0.
Results
Effects of symbiotic administration on abdominal pain and bloating, as graded by VAS, are shown in
Figure 1: a significant total symptom frequency reduction (p<0.0001) was observed at T1 and T3 versus T0.
Mean values for abdominal pain were 13.8±20.2 at
T0, 11.4±17.7 at T1 and 8.9±15.9 at T3, with a mean
reduction rate of 2.36 (T1 vs T0) and 5.02 (T3 vs T0).
Mean values for bloating were 14.8±20.3 at T0,
12.4±18.4 at T1 and 8.6±14.4 at T3, with a mean reduction rate of 2.38 (T1 vs T0) and 5.90 (T3 vs T0).
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Table 1. Demographic and clinical characteristics of the enrolled patients (mean ± SD)
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Figure 1. Symbiotic preparation effect on the severity of abdominal pain and bloating. The reduction rate is evaluated by the
Visual Analogic Scale measurements recorded at each visit. T1
vs T0 and T3 vs T0, p <.0001, t-test for paired data
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No differences were shown between males and
females and between different ages.
The symbiotic preparation treatment had a
strong positive effect on stool frequency: mean stool
frequency before treatment was 12.8±7.1; indeed, a significant (p<0.001) increase of movements per month
(14.7±8.7 during the first month, 15.8±7.8 during the
second month and 16.96±7.8 at the end of treatment)
was documented (Figure 2).
Furthermore, when symptoms have beeen stratified for severity on the basis of the reported VAS scales, the symbiotic preparation showed a significant effectiveness for moderate-to-severe “abdominal pain”
and “bloating”, as described by the symmetry test that
was statistically significant (p<0.0001) when applied
to variables as described by the patient at the beginning of the study and at the end of the treatment (Figures 3 and 4).
Treatment was very well tolerated: no significant
side effects were observed and only mild and transient
dyspepsia was recorded in one female subject.

toms at the enrolment, but also modifies intestinal
function significantly increasing stool frequency on a
monthly basis.
The role of intestinal microflora and its qualitative and quantitative variations in patients with IBS has
been focused: Salminen (1998) (14) observed a reduction of Lactobacillus spp., E. coli spp. and Bifidobacteria in the stools of patients with IBS compared to
healthy controls, whereas (26) a predominance of E.
coli, Proteus spp. and Clostridium spp. was also reported. Moreover, microflora composition correlates with
abnormal fermentation, leading to increased gas production, which may cause bloating (17) and it was also
demonstrated that the administration of Lactobacillus
strictly correlates with a reduction of abdominal pain
and flatulence (9). The largest trial published to date
Abdominal pain
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The results of the present study demonstrate that
the administration of a symbiotic preparation for three months to patients with constipation-predominant
IBS modifies not only the clinical picture, reducing
predominant symptoms such as abdominal pain and
bloating in patients with moderate to severe symp-
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Figure 3. Comparison between abdominal pain characteristics
at the beginning and at the end of the study. The variation rate is compared by the McNemar-Bowker’s symmetry test, while the variability between the average values of pre- and posttreatment variables.T3 vs. T0 p<.0001
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Figure 2. Symbiotic preparation effect on stool frequency. Results are expressed as mean increase of number of passages per
month. Month 3 vs Month 1 p <.001, t-test for paired data.

Figure 4. Comparison between bloating characteristics at the
beginning and at the end of the study. The variation rate is
compared by the McNemar-Bowker’s symmetry test, while the
variability between the average values of pre- and post-treatment variables. T3 vs. T0 p<.0001
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(27) demonstrated a significant clinical improvement
with the treatment with Bifidobacterium spp., but not
with Lactobacillus spp. or placebo. This study also provided novel data about changes in inflammatory cytokines, which might help to explain the beneficial observed effect. There is currently great interest in how
the balance between IL-10 and IL-12 in the gut mucosa determines T-cell responses. IL-10 derived from
both regulatory T-cells and other immunocytes acts limiting the immune response and minimizing collateral damage in the mucosa (28) by the inhibition of tumor necrosis factor α, IL-6, and interferon γ secretion.
IL-10 also inhibits antigen-presenting cell function by
inhibiting MHCII and B7 expression and hence T-cell
activation and IL-12 production. There are several recent reports on low-grade mucosal inflammation in
IBS with increased mucosal T-lymphocytes in both
unselected diarrhea-predominant IBS (29) and in IBS
beginning with an acute episode of bacterial gastroenteritis (30). It has been also reported that IBS patients
show an immune pro-inflammatory phenotype (Th-1)
and that Bifidobacteria, but not Lactobacilli, exert an
immunomodulating effect on dendritic cells, increasing IL-10 production and thus inhibiting Th-1
lymphocyte generation (31).
One of the main goals when treating patients
with constipation-variant IBS is to increase stool frequency. An increase in fecal mass has to be reached
with the administration of drugs other than probiotics, mainly acting on intestinal motility. Non-absorbable carbohydrates such as oligofructose and inulin
(32) as well as FOS (33) induce an increase in stool
frequency through an increase in fecal hydration and
mass. Changes in intestinal transit are one of the mechanisms that might be responsible for symptoms in
IBS patients: a reduction in the interdigestive motility
phase III was demonstrated in patients with IBS and
bacterial overgrowth, and the antibiotic treatment
normalized intestinal motility (34). The use of a symbiotic product may cause an acceleration of intestinal
transit as well as a modification of intestinal microflora, thus ameliorating symptoms better than probiotics
alone. The increase in stool frequency documented in
this study can be explained on the basis of the specific
characteristics of the symbiotic tested. In fact, the
symbiotic preparation included strains of Bifidobacte-

rium longum W11, one of the most representative species of gut microbiota, and fructose oligosaccharides,
which exert a positive effect on intestinal motility and
favor the development of Bifidobacteria in the gut lumen.
To date, one previous trial described the positive
effect of a symbiotic preparation in IBS patients, with
a significant increase in Lactobacilla, Eubacteria and
Bifidobacteria in the gut lumen, but this specific treatment needs to be given on a cyclic schedule because of
the temporary modification of the fecal flora (35).
Moreover, in a large italian multicenter open label
trial, it was recently demonstraded that a symbiotic
preparation can increase stool frequency in patients
with constipation-variant IBS and reduce abdominal
pain and bloating in those with moderate-severe
symptoms (23).
Further studies are needed to confirm these results, particularly large and randomized clinical trials
in order to define the clinical role of symbiotic administration in patients with IBS. However, this study,
although performed with an open-label design and a
limited number of patients, confirms recent data indicating that the administration of a symbiotic agent in
patients with constipation-variant IBS improves intestinal function and ameliorates the clinical manifestations of the disease.
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