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Abstract

Irritable bowel syndrome (IBS) is a poorly understood gastrointestinal condition affecting approximately one-
fifth of the UK population, with a higher prevalence in women and accounting for up to half of referrals to
gastroenterology clinics in the UK. It is characterized by abdominal pain, excessive flatus, variable bowel
habit and abdominal bloating with no evidence of organic disease. IBS commonly occurs after gastroenteritis
or following a course of antibiotics. Suggested aetiologies include motility and psychological disorders and
psychophysiological phenomena, although there is also evidence that disruption to the intestinal microbiota
can play a role in IBS. Episodes such as hysterectomy, first incidence of bacterial gastroenteritis or a course of
antibiotics have been shown to contribute to symptoms compatible with those of IBS. The intestinal
microflora in IBS has been shown to differ from that of healthy individuals. Faecal microfloras of IBS
patients harbour higher numbers of facultative organisms, such as Klebsiella spp. and enterococci, and low
numbers of lactobacilli and bifidobacteria. The role of probiotics in IBS has not been clearly defined. Some
studies have shown improvements in pain and flatulence in response to probiotic supplementation, while
others have shown no symptomatic or objective improvements. Administration of probiotics reduced caecal
and faecal yeast proliferation in IBS patients treated with antibiotics, suggesting that they prevent the
disruption of the intestinal microbiota known to be associated with IBS. It is possible that the role of
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probiotics in the management of IBS will lie in prevention, rather than cure.
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Introduction

Irritable bowel syndrome (IBS) is a frequent and
often debilitating bowel disorder in which patients
commonly present with bloating and abdominal
pain. It can be difficult to diagnose and may require
extensive diagnostic testing that is further hindered
by the lack of a positive biological or pathogenic
marker. This renders the diagnosis of IBS as being
one of exclusion of other diseases (1). The Rome 11
(Table 1) and Manning Criteria provide compre-
hensive diagnostic guides for practitioners but,
because IBS is a multifactorial condition, they do
not include all of the clinical characteristics (3). The
cause of IBS is unknown: postulated causes include
malfermentation of food residues, increased visceral
hypersensitivity, psychosocial factors and altered
gastrointestinal motility, but it may also be possible
that IBS encompasses several or all of these factors.
It is thought that IBS affects in the region of one-
fifth of the UK population at some stage in their
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lives, although 60-75% symptomatic people do not
visit their general practitioner (4). This may well be
related to the severity of their symptoms, since IBS
can be a chronic condition in which symptom-free
periods and relapses occur (5).

Interest in the use of probiotics in IBS stems from
the possible role of the intestinal microbiota in its
aetiology. The composition of the gut microbiota is
known to be relatively stable in healthy individuals,
in that certain bacterial species can be consistently
detected in samples collected from the gastrointest-
inal tract (6). Stability of the microbiota is estab-
lished by several mechanisms including gastric
acidity, gut mobility, bile, products of immune cells
in the gut epithelium, competition between micro-
organisms for nutrients and availability of intestinal
binding sites (7). In certain circumstances, this
equilibrium can become unbalanced through diet,
geographical location, pathological conditions, sur-
gery to the gastrointestinal tract and, most signifi-
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Table |. The Modified Rome Diagnostic Criteria for irritable bowel syndrome (2)

At least 6 months of recurrent symptoms of abdominal pain/discomfort which is:

relieved with defecation
and/or associated with a change in stool frequency

and/or associated with a change in stool consistency
AND

Two or more of:
altered stool frequency
altered stool form
altered stool passage
passage of mucus

bloating or feeling of abdominal distension

at least 25% of the time

cantly, drug ingestion, particularly antimicrobials
(8).

There are links between disruption to the intest-
inal microbiota and the onset of IBS. Forty per cent
of patients surveyed in a retrospective study credited
the onset of their IBS to a specific occasion, such as
a course of antibiotics, abdominal or pelvic surgery,
or a bout of gastroenteritis (9), while significantly
more women with IBS reported having previously
undergone a hysterectomy than non-sufferers [odds
ratio (OR) 1.6, p <0.01] (10). Gastroenteritis can
also alter the gastrointestinal microbiota and its role
in the onset of IBS has been comprehensively
studied. Of 75 patients questioned who were hospi-
talized with acute gastroenteritis, 22 had IBS-
compatible symptoms after the initial illness, with
20 patients still suffering persistent symptoms after
6 months (11). Similarly, a cohort study (12)
investigated 303 people with a first incidence of
bacterial gastroenteritis and compared them with a
control cohort of 575 169 people from the general
practice research database. Subjects were followed
up after 1 year. Of those in the control group, 2027
developed IBS (incidence per 1000 persons per year
was 3.4), in contrast to 12 people in the study group
(incidence per 1000 persons per year was 39.7,
Relative Risk [RR] 11.9), showing strong evidence
for the development of IBS following acute bacterial
infections. Current data substantiate the role of
bacterial infection in the aetiology to the extent that
the term postinfectious IBS (PI-IBS) has been
devised to describe this subgroup of patients (13).

The indigenous microbiota takes part in many
physiological and pathophysiological reactions, and
may influence the metabolic activities of certain
drugs, all of which can be profoundly influenced by
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antibiotic therapy. The amount of change caused by
an antimicrobial agent is dependent on various
factors, including the antimicrobial activity spec-
trum, pharmokinetics, dose, route of administration
and concentration reached in the intestine (14-17).
Disruption to the normal microbiota is usually
through incomplete absorption of orally adminis-
tered antibiotics, as well as secretion of the anti-
microbial by the salivary glands, in the bile or from
the intestine (15). Two prospective studies have
investigated the role of antibiotics in the actiology
of IBS. Three-hundred patients undergoing hyster-
ectomy, who were given either prophylactic metro-
nidazole or placebo, were studied in a double-blind,
controlled trial. IBS-type symptoms were reported
in a greater number of patients undergoing anti-
biotic prophylaxis than those on placebo (16). In a
more recent study, Mendall and Kumar (17) in-
vestigated 421 patients attending a general practice
clinic. The Manning Criteria were used to assess
symptoms and 48 of the subjects screened were
symptomatic of having IBS, which was strongly
associated with the use of antibiotics (OR 3.7).

The gastrointestinal microbiota in irritable bowel
syndrome

While there is substantial evidence to indicate that
events leading to disturbances in the gastrointestinal
microbiota may be involved in the aetiology of IBS,
there is also some evidence that the microflora of
patients with IBS differs from that of healthy
individuals. The faecal microbiotas of 20 patients
with IBS were investigated using conventional
microbiological techniques, and compared with
those of 20 healthy controls (18). The microbiota
of IBS patients had significantly lower numbers of
Enterobacteriaceae, lactobacilli and bifidobacteria
compared with controls. It was concluded that,
while the microbiota of IBS and healthy subjects
were qualitatively very similar, there were quantita-
tive differences that might be of aetiological im-
portance. Bradley et al. (19) found considerable
variation in total bacterial counts over an 18 month
period in the faecal microbiota of a patient suffering
from food-related IBS, with a high proportion of
facultative anaerobic species. Similarly, Wyatt et al.
(20) investigated the faecal microbiotas of two
patients with food-related IBS, before and after
challenges with foods thought to provoke symp-
toms. Few changes were observed in the major
bacterial species during these challenges, although
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in one patient levels of lactobacilli and bifidobac-
teria increased from 21 to 43% of the total micro-
biota.

The caecal biopsy-associated, caecal luminal and
faecal microbiotas of six patients fulfilling the Rome
IT Criteria for IBS were compared with those of six
controls. A 100 ml phosphate enema was used to
clean the left side of the bowel, leaving the right
side, including the caecum, undisturbed. To main-
tain an anaerobic environment carbon dioxide,
rather than oxygen, was used to insufflate the
bowel. Significantly higher numbers of anaerobes
were isolated from the stools of healthy individuals,
compared with IBS patients. In the IBS patients,
lactobacilli were detected in caecal biopsies and
caecal lumen, but not in the faeces. Facultative
anaerobes were detected in the caecal biopsies of
five IBS patients compared with two healthy sub-
jects (21).

There is therefore some evidence that the gut
microbiota of IBS patients differs from that of
healthy individuals, although these studies were
undertaken using small samples of patients, and
larger trials should be conducted to confirm these
results, or the studies should be repeated with a
defined subset of patients, e.g. diarrhoea-predomi-
nant patients. It is also unclear as to whether
alterations in the microbiota seen in IBS patients
are a cause of IBS, or a result of the disturbed gut
motility induced by the disease.

Probiotics and irritable bowel syndrome
Fermented milks and milk products have been in
use since antiquity; however, it was the Russian
Nobel laureate Eli Metchkinoff who proposed in
1907 that the longevity of Balkan peoples could be
attributed to their ingestion. Probiotics are live
microbial food supplements that change either the
composition or metabolic activities of the micro-
biota, or modulate immune system reactivity in a
way that benefits health (22). Lactobacilli are the
most common species used for this purpose,
although bifidobacteria, streptococci and sacchar-
omyces have also been used (23) (Table 2). Their
therapeutic effects may result from competitive
interactions with the commensal and pathogenic
microbiotas, and their influence on the host immune
system (26).

IBS patients are not a homogeneous group to
study and, as such, few studies have been under-
taken to investigate the role of probiotics in this
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Table 2. Organisms used as probiotics in humans and animals

Lactobacillus species Bifidobacterium species Other organisms

L. acidophilus B. adolescentis Enterococcus faecalis

L. casei B. animalis Enterococcus faecium

L. crispatus B. bifidum Lactococcus lactis

L. delbrueckii B. breve Leuconostoc mesenteroides
L. gallinarum B. infantis Pediococcus acidilactici

L. gasseri B. longum Pediococcus pentosaceus

L. johnsonii Saccharomyces boulardii

L. paracasei Sporolactobacillus inulinus

L. plantarum Streptococcus thermophilus

L. reuteri

Adapted from Refs (24) and (25).

disease. Some investigations, using symptomatic
differences as a definable endpoint, have shown
significant improvements following probiotics (27—
29), although others are subjective and likely to
contain a certain amount of placebo response
(30, 31).

Lactobacillus rhamnosus strain GG (LGG) was
given to 24 patients with typical symptoms of IBS in
a randomized, double-blind cross-over trial. Of the
19 patients who completed the trial, no differences
in pain, urgency and bloating occurred between
those given probiotics and those who received the
placebo, although there was a reduction in diar-
rhoea in the LGG group (32). The authors
suggested that, although the probiotic had little
effect on IBS symptoms, they may have a role in the
treatment of diarrhoea in a subset of patients. A
recent feeding study investigated the role of probio-
tics in diarrhoea-predominant IBS patients, in
which 3 g day ' of 3 x 10'' g7 ! VSL#3 was given
to 42 patients with diarrhoea-predominant IBS, for
a period of 20 days (33). VSL#3 contains four
strains of lactobacilli, three strains of bifidobacteria
and Streptococcus salivarius subsp. thermophilus.
Foods that patients had excluded following the
diarrhoea episode were reintroduced during the
time of probiotic feeding to attempt to reintroduce
a normal balanced diet. Following treatment, only
eight patients (19%) were still symptomatic, while
81% reported the disappearance of symptoms. The
average number of daily bowel movements de-
creased significantly from 7.2 to 2.1 (p <0.002).
At the end of probiotic treatment, 32 patients had
returned to, and were tolerating, a normal and
balanced diet. Stool specimens were only obtained
from 10 patients but still showed increases in



lactobacilli, bifidobacteria and S. thermophilus
following feeding, while B-D-galactosidase levels
increased significantly (p <0.01). Although this
was an unblended and uncontrolled study, the
results still show trends towards the beneficial
effects of probiotics in the treatment of diarrhoea
associated with IBS. Probiotics have had good
success in the treatment of antibiotic-associated
diarrhoea (34-38); further studies in this subgroup
of patients appear to be warranted.

When Lactobacillus plantarum 299V was given to
12 patients fulfilling the Rome Criteria for IBS, a
reduction in breath hydrogen following ingestion of
lactulose occurred, but no reduction in total hydro-
gen production or any symptomatic improvement
was evident (39). It is possible that the dosage
(6.25 x 10° cfu day ~') was too low to have any
positive impact. The effect of a combination of B.
longum and L. acidophilus at 2.5 x 10'° cfu day '
on the caecal and faecal microbiota of IBS patients
being treated with antibiotics was investigated (40).
The combination of metronidazole and amoxicillin
increased numbers of Candida albicans associated
with caecal biopsies, the caecal lumen and the faeces
in five out of six patients recruited, and yeasts were
detected in the stools of three of these patients 2
weeks after cessation of treatment. Of the six
patients given antibiotic supplemented with probio-
tics, C. albicans was isolated from just one patient
following treatment, and was not recovered from
stool samples provided by patients at day 28. This
suggests a trend towards a preventive, rather than a
therapeutic, role for probiotics in the management
of IBS; a larger study is warranted to elucidate these
results.

Conclusion

The intestinal microbiota of IBS patients has been
extensively studied by conventional microbiological
means and differs from that of healthy individuals.
There is increasing scientific evidence supporting
the rationale of using probiotics in IBS, and it may
be that probiotics will have a dual role to play in
both the prevention of IBS and the treatment of its
associated symptoms.
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