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Abstract. At present, irritable bowel syndrome (IBS) is a
common medical problem all over the world that implies
considerable social burden and high costs. Considering the
different pathophysiological pathways, unitary management
for IBS is not possible. Of the therapeutic approaches that have
been proposed so far, only a few have been demonstrated to
have beneficial effects in IBS patients. The implication of gut
microbiota in IBS is obvious, similarly to the therapeutic effect
of pro-/prebiotics, which is reflected by the latest publications.
The intake of inulin seems to regulate the bowel peristalsis and
colonic transit, the consistency and frequency of the stools, as
it changes the composition of gut microbiota. The beneficial
effect of inulin in patients with IBS-constipation form (IBS-C)
is obvious, but still, more randomized controlled clinical trials
involving large samples of patients are needed in order to
provide more evidence.
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1. Introduction

The consumption of dietary fiber in the general population is
still low despite the publicity, all the guidelines and recom-
mendations (1,2). Dietary fibers are defined by the Institute
of Medicine Food Nutrition Board as ‘non-digestible carbo-
hydrates and lignin that are intrinsic and intact in plants’ (1).
Fibers are not digested until they reach the colon and they
are fermented by friendly microbiota, being a reliable source
of energy. These type of substances are considered as prebi-
otics, since they selectively stimulate beneficial bacteria and
provide health benefits to the human body. Higher intakes
of dietary fibers contribute to reduce the risk of developing
several chronic diseases, including chronic constipation
through modification of laxation and fermentation, and its
effects on gut microbiota (1). The composition of microbiota
adapts promptly as a result of dietary changes whereas we
refer to dietary fiber and macronutrients intake or consump-
tion of prebiotic fibers (3). Prebiotics such as inulin or
fructo-oligosaccharides are characterized as ‘functional
fibers’ (4).

Inulin is a nondigestible oligosaccharide that serves
in the diet as a soluble fiber that is naturally found in more
than 36,000 of species of plants, including vegetables such as
wheat, garlic, onion, chicory, artichoke and asparagus. Due
to its chemical configuration, inulin is stable to hydrolysis by
digestive enzymes, so it reaches the colon undigested and is
further selectively fermented by colonic microflora (5). It is
commonly extracted from chicory roots for commercial use.
Due to its physicochemical and nutritional properties inulin
is exploited as a compound in various foods and drinks. In
the United States in 2018, the Food and Drug Administration
approved inulin as a dietary fiber ingredient used to improve
the nutritional value of manufactured food products.

The intake of inulin has been linked to the regulation of
bowel peristalsis and transit, stool consistency and frequency,
as it produces changes from the composition and activity of
the gut microbiota, to the modulation of the immune response,
to the mineral absorption and also to the satiety and bone
weight (6). Thus, inulin has beneficial effects on healthy
individuals, as demonstrated in a trial published in 2007 (7).
According to the study, the consumption of bakery products
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enriched with inulin stimulates the growth of bifidobacteria,
which contributes to dissolution of pathogenic bacteria.
Another study on healthy volunteers confirmed the prebiotic
effect of fruits and vegetables containing inulin derived from
Jerusalem artichoke (8).

Irritable bowel syndrome (IBS) is a common medical
problem all over the world that implies substantial social
burden and high costs. Its pathophysiology is still not
completely understood, but it is considered as a disorder due
to an alteration in the brain-gut axis. This alteration is respon-
sible for abnormalities of autonomic, enteric or central nervous
systems. As a consequence, altered gastrointestinal motility
and permeability, disturbed immune response and disrupted
intestinal microbiota occur and represent a trigger for IBS
symptoms (9). Considering the different pathophysiological
pathways, an unitary management for IBS is not possible.
From all the therapeutic approaches that have been proposed
so far, only a few have been demonstrated to have beneficial
effects in IBS patients.

The implication of gut microbiota in IBS is obvious, as is
the therapeutic effect of pro-/prebiotics, which is reflected by
recent publications. The beneficial effect of inulin in patients
with IBS-constipation form (IBS-C) is obvious, but still, more
randomized controlled clinical trials involving large samples
of patients are needed in order to provide more evidence.

The aim of this narrative review was to assess the effect
of inulin on IBS-C. Literature searches were conducted in
PubMed using the following key-words: Inulin, irritable bowel
syndrome, constipation, in order to investigate the clinical use
of inulin products in patients suffering of IBS-C. We included
all the references found related to the subject published in
English until February 2020.

2. Inulin and stool frequency

A meta-analysis published in 2014 showed that the intake of
inulin has a positive effect on bowel function in individuals
with chronic constipation (10). The beneficial effect is reflected
by several indicators of the intestinal habits, such as increased
number of stools per week, lower stool consistency according to
the Bristol scale and lower intestinal transit time. As regarding
the stool frequency, the results of this meta-analysis sustain the
data obtained by others studies (11,12), that the consumption
of inulin contributes to the perception of beneficial effects. A
pilot-study conducted in 2013 on IBS-C patients who received
yogurt enriched with inulin demonstrated a consistent benefit
regarding bowel habits (13).

Similar effects were reported by several other studies
regarding increased stool frequency after supplementation
with different doses of inulin (12,14). A dose of at least 12 g
of inulin consumed per day leads to significantly higher
stool frequency in patients with chronic constipation (12).
These data are also sustained by the scientific opinion of the
European Food Safety Authority (EFSA), which postulated
that there is a cause-effect relationship between the consump-
tion of 12 g/day of ‘native chicory inulin’ and the maintenance
of normal defecation by increasing stool frequency, without
resulting in digestive discomfort (15).

Apparently, the industrial inulin-based products are
considered equally beneficial for improving stool habits (5,12).

3. Inulin and stool consistency

In clinical trials the consumption of inulin is also connected
to the improvement of stool consistency assessed with Bristol
Form Scale (11,12). The regular consumption of fermented
milk beverages enriched with inulin it is also beneficial
showing significant improvement of consistency of stools
in patients with IBS-C (13). Usefulness of chicory inulin
has been revealed in a placebo-controlled and randomized,
double-blind study on subjects with constipation (5). Subjects
taking inulin had a softening of stool consistency compared
with placebo group. The results of the meta-analysis conducted
of Collado Yurrita e al (10) are in agreement with the data
above. The inulin ingestion is effective in increasing stool
quality in patients presenting with chronic constipation as it
reduces the hardness of stools.

4. Inulin and transit time

Regarding the effect of inulin on bowel transit time, inulin
reduces significantly the transit time through colon as
demonstrated by the study of Isakov ez al (13). Inulin enriched
yogurt had a beneficial effect on transit time in patients with
IBS-C when compared with traditional yogurt. However, the
number of patients enrolled in the study was small, so addi-
tional large double-blinded randomized controlled studies
are needed in order to consolidate the role of inulin upon
bowel transit time.

5. Inulin and patients satisfaction

Improvement of patients satisfaction was seen in subjects with
constipation receiving inulin when comparing to placebo (5).
This could be explained by the improvement of stool
frequency, as some studies demonstrated that abdominal pain
and bloating did not improve with inulin intake (10), while
several other studies showed that the quality of life depends
on reduction of abdominal pain and distention in patients
consuming inulin (11).

6. Inulin and gut microbiota

Based on the observation that in IBS patients there is an altera-
tion of gut microbiota, studies confirmed that the consumption
of inulin has a beneficial effect, as it exerts a stimulatory effect
on health-promoting bacteria from genus Bifidobacterium.
A double-blind, randomized, cross-over intervention study
showed that inulin has a beneficial effect by increasing
Bifidobacterium species and lowering those of Bilophila and
Anaerostipes, thus confirming the prebiotic role of inulin (16).
Inulin stimulates saccharolytic fermentation in cecum and
colon as it is fermented by bacteria, producing short chain fatty
acids, which are recognized as health promoting metabolites.
This statement is sustained also by other studies (17,18). On
the contrary, a recent study showed that inulin consumption
did not modulate taxa abundance or overall gut microbiota
composition significantly (19). This outcome may be due to
the small number of subjects, population selected and/or other
aspects of the study design, as concluded the authors. The
bifidogenic potential of inulin is also demonstrated by a trial
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on healthy volunteer which showed that the consumption of
chicory inulin or Jerusalem artichoke stimulated the growth
of bifidobacteria and reduced the amount of Clostridium and
Bacteroides species (7).

7. Conclusion

In conclusion, inulin may have potential beneficial effects
on the quality of life and bowel function of IBS-C patients
in terms of stool frequency, consistency and transit time.
Inulin is well tolerated, lacking side effects if it is consumed
in recommended dosage. However, our conclusions are drawn
from several studies and may include small samples, non IBS
design studies. Large randomized control studies are needed
to confirm the effect of inulin in these patients.
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