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Abstract

AIM: To investigate whether composite yogurt with
acacia dietary fiber and Bifidobacterium lactis (B. /actis)
has additive effects in irritable bowel syndrome (IBS).

METHODS: A total of 130 patients were randomly al-
located to consume, twice daily for 8 wk, either the
composite yogurt or the control product. The compos-
ite yogurt contained acacia dietary fiber and high-dose
B. lactis together with two classic yogurt starter cul-
tures. Patients were evaluated using the visual analog
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scale wia a structured questionnaire administered at
baseline and after treatment.

RESULTS: Improvements in bowel habit satisfaction
and overall IBS symptoms from baseline were sig-
nificantly higher in the test group than in the control
group (27.16 vs 15.51, » = 0.010, 64.2 + 17.0 vs 50.4
+ 20.5, P < 0.001; respectively). In constipation-pre-
dominant IBS, improvement in overall IBS symptoms
was significantly higher in the test group than in the
control group (72.4 + 18.4 vs 50.0 + 21.8, P < 0.001).
In patients with diarrhea-predominant IBS, improve-
ment in bowel habit satisfaction from baseline was
significantly higher in the test group than in the control
group (32.90 vs 7.81, P = 0.006).

CONCLUSION: Our data suggest that composite yo-
gurt enriched with acacia fiber and 5. /actis has greater
therapeutic effects in patients with IBS than standard
yogurt.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Irritable bowel syndrome (IBS) is a functional bowel dis-
otrder characterized by symptoms of abdominal pain or
discomfort associated with disturbed defecation, and is
one of the most common gastrointestinal problems' .
The pathogenesis of IBS is incompletely understood but
over the past few years, there has been an emergence of
new etiological hypotheses. These include gastrointestinal
infection, low-grade infiltration and activation of mast
cells in the intestinal mucosa with consequent release of
bioactive substances, modification of small bowel and
colonic microflora, changes related to the brain-gut axis,
and altered serotonin metabolism™®. These new views
of the pathogenesis of IBS have changed the approach
to IBS treatment”. Among several treatment options,
the use of probiotics seems to be promising!”’,

Probiotics ate live microorganisms with a vast array
of therapeutic potential for gastrointestinal disease!"'”.,
They have been studied and used in many gastrointesti-
nal disorders, with growing evidence for use in pouchitis,
Clostridium difficile colitis, antibiotic-associated diarrhea,
inflammatory bowel disease, and IBS. The emerging mul-
tifactorial pathophysiological paradigm of IBS may cre-
ate adjunctive probiotic therapeutic opportunities' ">,
The most widely studied organisms are Bifidobacterium lactis
(B. lactis) and Lactobacillus spp."”. B. lactis survives com-
plete transit through the digestive tract and is recovered
live in stools in large quantities relative to the quantity
initially ingested"*'". Daily consumption of fermented
milk containing B. /actis was reported to improve gastro-
intestinal transit and digestive comfort, alleviate bloating,
and increase stool frequency!™"”.

Acacia gum is extensively used as a food additive. It
is a complex polysaccharide, that is primarily indigest-
ible, not degraded in the intestine, but fermented in the
colon™. Acacia fiber is made from acacia gum. Recently,
its prebiotic properties, meaning it selectively stimulates
the intestinal flora, were described and a synergy for
bifidogenicity was observed with the combination of
other prebiotics (fructo-oligosaccharide) and acacia gum.
In addition, because acacia fiber is slowly fermented, it
may attenuate the side effects of fermentation. Intestinal
gas production resulting from fermentation can induce
abdominal symptoms”. Dietary fiber is also commonly
used in the treatment of patients with IBS™. Although
dietary fiber does not appear to be useful as a sole
treatment of IBS, it may have a limited role in empiric
therapy, especially if constipation is the most significant

The aim of this study was to investigate whether a
composite yogurt enriched with acacia dietary fiber and B.
lactis had additive therapeutic effects in patients with IBS
when compared with standard yogurt.

MATERIALS AND METHODS

Study population
A total of 130 patients were recruited at Samsung Medi-
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cal Centet, Seoul, South Korea. They were male and
female patients between 18 and 70 years of age who met
the Rome 1II criteria™ for the diagnosis of IBS.

Exclusion criteria were as follow: (1) endocrine dis-
orders, neurological disorders, cardiovascular disorders,
inherited neuromuscular disorders, malignant tumors,
renal failure (serum creatinine = 3.0 mg/dL), and liver
cirrhosis (child class B and C); (2) current use of medi-
cations that potentially influence bowel habits such as
medications for constipation, antidiarrheal drugs, and
medications that can cause constipation, including anti-
cholinergic drugs (e.g., anticonvulsants, antihistamines,
antipsychotic and neuroleptic agents, anti-Parkinson
agents, and antidepressants), narcotic pain medications
(e.g., codeine), resins (e.g., cholestyramine), and metal
ions and inorganic compounds (e.g., aluminum-, cal-
cium-, and iron-containing antacids); (3) age > 55 years
without a history of a sigmoidoscopy or colonoscopy
performed in the previous 5 years; (4) abnormal results
on a sigmoidoscopy or colonoscopy and abdominal ra-
diological tests performed in the previous 2 years; and (5)
any previous abdominal surgery.

Study protocol

This was a randomized, double-blind, controlled trial.
Simple randomization was performed using a random
number table. Potentially eligible patients answered a
structured questionnaire at baseline. At that time, they
were provided with a standardized explanation of ques-
tions and symptom definitions. In addition, patients
were evaluated zia a full review of their clinical history
including complete blood count, serum chemistry, and
thyroid function test. Clinically significant abnormalities
in any of the latter tests resulted in exclusion from the
study. Thereafter, eligible patients were randomly allo-
cated to consume two bottles daily (one at breakfast, one
at dinner) for 8 wk of either the composite yogurt (test
product) or the control product. At the end of the study,
patients were again administered a questionnaire. The
use of any medication that potentially influences bowel
habits was prohibited for 7 d prior to consumption of
the products.

The study protocol was conducted in accordance
with the Declaration of Helsinki and approved by the
Institutional Review Board at Samsung Medical Center,
Seoul, South Korea (No. 2010-07-223). All subjects pro-
vided written informed consent before inclusion in the
study.

Study products
The test product was a yogurt containing high-dose Bi-
[fidobacterinm animalis subsp. lactis Bb-12 (B. animalis subsp.
lactis Bb-12) (= 10" cfu/bottle), Bifidobacterium enhancer,
and acacia dietary fiber, together with the two classic yo-
gurt starter cultures, Streptococcns thermophilns (= 3 x 107
cfu/bottle) and Lactobacillus acidophilus (L. acidophilus) (=
10° cfu/bottle).

The control product was a traditional yogurt contain-
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ing B. animalis subsp. lactis Bb-12 (= 10" cfu/bottle), no
extra-functional ingredients (Bifidobacterium enhancer
and acacia dietary fiber), and two yogurt starter cul-
tures, Streptococens thermophilus (= 3 X 10” cfu/bottle)
and L. acidophilus (= 1 % 10’ cfu/bottle). Both the test
and control products were without added flavor and had
similar appearance, color, texture, and taste. Each bottle
contained either 150 mL of test or control product and
was provided by the Namyang Dairy Products Co. Ltd.
(Seoul, South Korea).

Assessments

Each patient was evaluated using a structured question-
naire at baseline and after 8 wk treatment. At baseline, the
questionnaire assessed age, sex, height, body weight, IBS
subtype™, abdominal symptoms (abdominal pain/dis-
comfort, abdominal distension/bloating, and flatulence),
and bowel habits (frequency and duration of defecation,
urgency, straining, feeling of incomplete defecation, stool
consistency, bowel habit satisfaction, and discomfort re-
lated to daily life). Abdominal pain/discomfort, abdomi-
nal distension/bloating, bowel habit satisfaction, and
discomfort related to daily life were evaluated using the
visual analog scale (VAS, 0 = no symptoms, 25 = mild,
50 = moderate, 75 = severe, and 100 = very severe). Ab-
dominal pain/discomfort, flatulence, and defecation were
assessed by frequency. The stool consistency was deter-
mined using the Bristol stool scale®”.

At the end of the treatment, abdominal symptoms
and bowel habits were assessed by the self-administra-
tion of the questionnaire that had the same questions
as the one at baseline. In addition, the improvement of
overall IBS symptoms was evaluated using the VAS (0 =
aggravated, 25 = no change, 50 = slightly improved, 75
= much improved, 100 = very much improved).

Statistical analysis

It was determined that 50 patients per group were re-
quired for a power of 85% and two-sided significance
at 5% in detecting a between-group effect of 0.2 in the
improvement of overall IBS symptoms. To ensure the
inclusion of at least 50 patients per group, 65 per group
were ultimately recruited in order to account for a po-
tential withdrawal rate of 25%.

Baseline demographic data were compared between
groups using Student’s # test, Pearson’s 12 test, or Fishet’s ex-
act test, as appropriate. Changes in the symptom scores
after treatment for each group were assessed using a
paired 7 test, McNemat’s test, and a generalized estimat-
ing equation. A two-sided P value < 0.05 was considered
statistically significant. Statistical analysis was performed
using PASW Statistics 18 for Windows (SPSS, Inc, Chi-
cago, IL, United States).

RESULTS

Baseline characteristics and response to treatment
A total of 130 patients were enrolled and randomized
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either to the test group (# = 65) or the control group (»
= 65). Thirteen patients discontinued the study and were
lost to follow-up, and 117 (58 in the test group and 59 in
the control group) completed the study. Using the Rome
I criteria, 35.0% of patients were classified as consti-
pation-predominant IBS (IBS-C), 29.9% as diarrhea-
predominant IBS (IBS-D), 8.5% as mixed IBS (IBS-M),
and 26.5% as unsubtyped IBS. Table 1 shows baseline
characteristics and symptom scores of patients in the
test and control groups. At baseline, the distributions of
age, sex, body mass index, and IBS subtype were similar
between the groups, and the baseline scores for abdomi-
nal symptoms and bowel habits did not differ.

Table 2 summarizes the changes in the study param-
eters after 8 wk treatment in both the test and control
groups and differences between the groups. Bowel habit
satisfaction improved more in the test group than in the
control group (change from baseline of 27.16 »s 15.51,
P = 0.010), and the improvement in overall IBS symp-
toms was significantly higher in the test group than in
the control group (64.2 = 17.0 »s 50.4 = 20.5, P < 0.001).
The scores for abdominal pain/discomfort, abdominal
distension/bloating, and discomfort related to daily life
also improved more in the test group than in the con-
trol group, but the improvements did not significantly
differ between the groups. The improvements in strain-
ing and feeling of incomplete evacuation did not differ
between the groups. Defecation duration and frequency,
flatulence, and urgency did not improve after treatment.
The change in stool consistency was different in the
two groups. Stool consistency did not change in the test
group but became softer in the control group. There
were no significant adverse events reported throughout
the study.

Analysis by IBS subtype

A subgroup analysis was performed to determine the
effects of the test product on each IBS subtype. In the
IBS-C group (Table 3), the improvement in overall IBS
symptoms was significantly higher in the test group than
in the control group (72.4 + 18.4 »5 50.0 £ 21.8, P <
0.001), and the difference between the two groups was
greater than that between the test and control groups
including all of the study patients (64.2 £ 17.0 »s 50.4 *
20.5, P < 0.001). However, bowel habit satisfaction did
not differ between the two groups. Defecation frequency
and feeling of incomplete evacuation, which did not
improve in the study patients overall, improved in the
test and control groups (change from baseline of 1.79,
P =0.002 and 1.96, P = 0.032; change from baseline
-42.1%, P = 0.021 and -31.8%, P = 0.016, respectively)
although the improvements did not significantly differ
between the groups. Stool consistency became softer in
both groups without a significant difference between the
test and control groups (change from baseline of 0.789
vs 1.09, P = 0.386). In the IBS-D group (Table 4), bowel
habit satisfaction improved more in the test group than
in the control group (change from baseline of 32.90 us
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Test group (» = 58)  Control group (7 = 59) P value

Age (yr) 37.43 £10.27 34.24 +8.67 0.720
Male:female 1 (%) 17 (29.3):41 (70.7) 18 (30.5):41 (69.5) 0.887
BMI (kg/m’) 21.96 +3.01 21.28 +2.50 0.184
Subtype of IBS 1 (%) 0.919

Constipation 19 (32.8) 22 (37.3)

Diarrhea 19 (32.8) 16 (27.1)

Mixed 5(8.6) 5(8.5)

Unsubtyped 15 (25.9) 16 (27.1)
Abdominal symptoms

Abdominal pain or discomfort (VAS) 34.05 +18.55 33.05+19.94 0.779

Frequency of abdominal pain or discomfort/d 1.73 £2.03 1.21+1.17 0.089

Abdominal distension or bloating (VAS) 44.40 £21.99 39.83 +£20.82 0.281

Flatulence/d 5.19+4.01 498 +2.88 0.749
Bowel habit

Defecation frequency/wk 6.38 £5.98 5.69 +3.87 0.458

Defecation duration (min) 8.68 £ 6.35 8.85+5.59 0.881

Urgency 1 (%) 23 (39.7) 22 (37.3) 0.792

Straining 7 (%) 39 (67.2) 37 (62.7) 0.608

Feeling of incomplete defecation n (%) 39 (67.2) 44 (74.6) 0.382

Stool consistency (BSS) 3.95+1.64 3.54+1.59 0.159

Bowel habit satisfaction (VAS) 3233 +£17.53 31.95+18.22 0.909

Discomfort related to daily life (VAS) 36.21 £22.54 30.93 £17.58 0.160

BMI: Body mass index; IBS: Irritable bowel syndrome; VAS: Visual analog scale; BSS: Bristol stool scale.

Test group (7 = 58)

Control group (7 = 59)

P value'
Baseline wk 8 Awk 8 P value Baseline wk8 Awk8 Pvalue
Abdominal symptoms
Abdominal pain or discomfort (VAS) 34.05+18.55 12.93 £14.99 -21.12 0 33.05+19.94 165+17.7 -1653 <0.001 0.26
Frequency of abdominal pain or discomfort/d 1.73+2.03 084+083 -0.89 0.004 1.21+£117 0.7+0.8 -0.48 0.001  0.214
Abdominal distension or bloating (VAS) 44402199 2586+18.1 -18.53 0 39.83+20.82 288+21.2 -11.02 <0.001 0.096
Flatulence/d 519+4.01 5.69+5.08 0.5 0.391 498+288 55%4.0 0.51 0.266  0.991
Bowel habits
Defecation frequency/wk 6.38+598 7.23+4.28 0.85 0.289 569+387 67+42 1.04 0052 0.843
Defecation duration (min) 8.68+635 747+495 -122 0.07 885+559 6.7+39 -212  <0.001  0.301
Urgency 23 (39.7%) 16 (27.6%) -7 0118 22 (37.3%) 22(37.3%) 0 1 0.146
Straining 39 (67.2%) 22 (37.9%) -17 0 37(62.7%)  20(33.9%) -17 0.002  0.959
Feeling of incomplete evacuation 39 (67.2%) 19 (32.8%) -20 0 44 (74.6%) 23 (39.0%) -21 <0.001 0.815
Stool consistency (BSS) 395+1.64 3.72+1.02 -022 0.274 353+159 388+1.15 036  0.047 0.118
Bowel habit satisfaction (VAS) 3233+17.53 59.48+1921 2716 O 31.95+18.22 475+201 1551 <0.001 0.01
Discomfort related to daily life (VAS) 36.21+22.54 21.98+19.91 -14.22 0 30.93+17.58 229+175 -8.05 0.007  0.199
Improvement in overall IBS symptoms (VAS) 64.2+17.0 50.4 +£20.5 <0.001

!Comparison between both groups. IBS: Irritable bowel syndrome; VAS: Visual analog scale; BSS: Bristol stool scale.

7.81, P = 0.000), and the difference between the two
groups was greater than the difference between patients
in the overall analysis (change from baseline of 27.16 »s
15.51, P = 0.010). However, the improvement in overall
IBS symptoms did not differ between the two groups.
Abdominal pain/discomfort scores improved more in
the test group than in the control group, and the im-
provement was neatly significant (change from baseline
of -23.68 »s -9.38, P = 0.050). Stool consistency became
harder in both groups without a significant difference
between the test and control groups (change from base-
line of -1.26 »s -0.63, P = 0.738). In the IBS-M group,
the improvements in abdominal symptoms, bowel hab-
its, and overall IBS symptoms did not significantly differ
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between the test and control groups.

DISCUSSION

Several clinical studies have demonstrated the efficacy of
probiotics for the treatment of patients with IBS. Some
studies have also been performed in populations of cet-
tain IBS subtypes. A study by Kim ez al™ evaluated the
effect of VSL#3, a combination of probiotics that con-
tains live bacteria including Bifidobacterium, Lactobacillus,
and Streptococcus salivarius ssp. thermophilus, on gastrointes-
tinal transit and symptoms in IBS-D. With VSL#3 treat-
ment, the decrease in bloating was of borderline signifi-
cance, but there was no effect on gastrointestinal transit
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Test group (7 = 19)

Control group (7 = 22)

P value'
Baseline wk 8 Awk 8 Pvalue Baseline wk 8 A wk 8 P value
Abdominal symptoms
Abdominal pain or discomfort (VAS) 28.95+2090 921+1239 -1974 0.001 37.50£2530 15.91+1817 -21.59 0.001 08
Frequency of abdominal pain of discomfort/d  1.50+1.17  0.89+0.88 -0.61  0.032 127+156 0.68+078  -0.6 0.029  0.979
Abdominal distension or bloating (VAS) 4474 +£21.38 25.00+16.67 -19.74 0.007 38.64+22.79 26.14+1633 -12.5 0.031  0.393
Flatulence/wk 6.05+5.03 6.13+435 0.08 0952 5524334  6.02+£4.95 0.5 0577  0.785
Bowel habit
Defecation frequency/wk 3.82+208  5.61+3.54 1.79 0002 343+155 5.39+397 1.96 0.032 0.872
Defecation duration (min) 1226733  9.66 £5.28 -261 0106 10.84+6.49  659+4.07 -425 <0.001 0.358
Urgency 4 (21.1%) 4(21.1%) 0 1 3 (13.6%) 6 (27.3%) ® 0375 0336
Straining 18 (94.7%) 11 (57.9%) -7 0.016 18 (81.8%) 12 (54.5%) -6 0146 0321
Feeling of incomplete evacuation 15 (78.9%) 7 (36.8%) -8 0.021 16 (72.7%) 9 (40.9%) -7 0.016  0.776
Stool consistency (BSS) 226+045 3.05+0.85 0.789 0 218+0.66  3.27+1.08 1.09 0.001 0386
Bowel habit satisfaction 3026 £19.68 56.58+20.14 2632 0 2727+18.76 44.32+21.73 17.05 0.004 021
Discomfort related to daily life (VAS) 3421+2238 1842+16.33 -1579 0.014 36.36+21.45 27.73+1525 -13.64 0.015 0.782
Improvement in overall IBS symptoms (VAS) 724 +184 50.0 £21.8 <0.001
!Comparison between both groups. IBS: Irritable bowel syndrome; VAS: Visual analog scale; BSS: Bristol stool scale.
Test group (n = 19) Control group (7 = 16) P value'
Baseline wk 8 Awk 8 Pvalue Baseline wk 8 A wk 8 P value vae
Abdominal symptoms
Abdominal pain or discomfort (VAS) 3289+1456 9.21+1493 -23.68 O 29.69+10.08 203+188 -938 0.083  0.05
Frequency of abdominal pain or discomfort/d 245+3.18  0.63+0.83 -1.82  0.036 1.25+0.71 091+094 -034 0245 0117
Abdominal distension or bloating (VAS) 43422334 2500+2041 -1842 0.012 3594+1573 29.69+2085 -6.25 0.164 0.146
Flatulence/wk 463+236  4.08+2.67 -055 0503  4.66+2.15 550+338 084 0255 0.212
Bowel habit
Defecation frequency/wk 10.55+818  8.79+4.46 -1.76 0381 9.09 £4.19 9.09+412 0 1 0.451
Defecation duration (min) 6.66 £5.57  6.58 £4.98 -008 0938  8.00%4.75 703+£381 -097 03 0.52
Urgency 10 (52.6%) 8 (42.1%) -2 0.625 12 (75.0%) 11 (68.8%) -1 1 0.867
Straining 8 (42.1%) 3 (15.8%) -5 0.063 7 (43.8%) 2(125%) -5 0.063  0.707
Feeling of incomplete evacuation 13 (68.4%) 6 (31.6%) -7 0.039 12 (75.0%) 5(31.3%) -7 0.016  0.826
Stool consistency (BSS) 542+1.17 416+038 -1.26 0001  550+1.10 488+1.09 -063 0036 0738
Bowel habit satisfaction 31.58+18.34 64.47+19.21 329 0 40.63 £1548 4844+1700 781 0173  0.006
Discomfort related to daily life (VAS) 36.84+24.11 23.68+£25.65 -1316 0163 29.69+13.60 28.13+17.97 -156 0.751  0.292
Improvement in overall IBS symptoms (VAS) 61.8+17.4 51.6+14.3 0.07

'Comparison between both groups. IBS: Irritable bowel syndrome; VAS: Visual analog scale; BSS: Bristol stool scale.

or other individual IBS symptoms. A study by Guyonnet
et al"” assessed the effects of fermented milk containing
B. animalis DN-173 010 in IBS-C and reported improve-
ments in the health-related quality-of-life discomfort
scote and bloating symptoms, as well as increased stool
frequency. Another study demonstrated the effects of a
fermented milk product containing B. /actis DN-173-010
on abdominal distension and gastrointestinal transit in
IBS-C*. In the present study, the therapeutic effect of
the composite yogurt differed according to IBS subtype;
in IBS-C, overall IBS symptoms were improved, and in
IBS-D, the improvement in bowel habit satisfaction was
prominent. However, irrespective of IBS subtype, the
new composite yogurt had additive therapeutic effects
on bowel habit satisfaction and overall IBS symptoms
among the entire IBS study sample when compared with
standard yogurt.

Lactobacilli and bifidobacteria, alone or in combination,
have been used for the treatment of IBS in many clinical
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studies. A study by Sinn ¢z a/'" reported that 4 wk treat-
ment with L. acidophilus-SDC 2012, 2013 was associated
with a reduced score for abdominal pain or discomfort
compared to baseline. O’Mahony ¢ o/’ performed a
study in patients with IBS and grouped them into three
different treatment arms. The patients received Lactoba-
cillus salivarins UCCA331, Bifidobacterium infantis (B. infantis)
35624, or placebo, but only B. infantis alleviated IBS
symptoms. This was associated with a normalization of
the anti-inflammatory to proinflammatory cytokine ratio
(intetleukin-10/intetrleukin-12), suggesting an immune-
modulating role for B. infantis. A larger study by Whor-
well ez al™"! evaluating different doses of B. infuntis 35624
was performed in 362 women with IBS. The participants
were randomized to receive either the placebo or en-
capsulated B. infantis at a dose of 10°, 10° or 10" cfu for
4 wk. B. infantis at a dose of 10° cfu was significantly
superior to placebo and all other doses in improving
IBS symptoms. However, the 10" dose was associated
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with significant formulation problems. From only these
two studies, it is not possible to determine which strain is
most effective and the optimal dose. Nevertheless, to date,
Bifidobacterinm seems to be one of the most important
probiotics, and a B. nfantis dose of at least 10° cfu may be
appropriate for the treatment of IBS. Given this fact, it
can be deduced that at a Bifidobacterium dose > 10° cfu, the
therapeutic effects would increase in proportion to the
dose up to a certain point. In this study, we used B. Zactis,
which has been shown to have therapeutic effects in IBS
in several studies™”**. Our results also showed that the
new composite yogurt (containing > 10 times the B. Jactis
of the control product and Bifidobacterinm enhancer) was
associated with a significant improvement in bowel habit
satisfaction and overall IBS symptoms, although acacia fi-
ber was also added to the test product and it was difficult
to attribute the results to one or the other component. To
determine the optimal dosage, another trial evaluating the
effects of yogurt containing B. /actis at different dosages is
necessay.

Dietary fiber accelerates whole gut transit time and
increases daily stool weight and the proportion of un-
formed stool, and its efficacy in alleviating constipation
has been confirmed in patients with IBS™. Therefore,
dietary fiber is frequently recommended for IBS™. A
study by Choi ¢z a/*" evaluated the additive effects of
probiotic fermented milk containing dietary fiber in
IBS-C patients, compared to plain probiotic fermented
milk, and dietary fiber had additive benefits for the
symptoms of constipation, especially in IBS-C. How-
evet, in a study by Francis ez al™ fiber was found to ex-
acerbate all symptoms of IBS. Dietary fiber is classified
into soluble and insoluble fiber, which have different
effects on global IBS-related syrnptornsm. Soluble fiber
delays gastric emptying and nutrient absorption from the
small bowel; it is used to delay gastric emptying and im-
prove glycemic control in diabetes, as well as to alleviate
constipation. Insoluble fiber has little effect on gastric
emptying and small bowel transit; it markedly accelerates
colonic transit and is frequently used as a laxative”™. For
out study, we used acacia fiber, which is soluble, and that
is thought to be the reason the composite yogurt con-
taining acacia fiber was associated with improvement in
IBS symptoms among IBS-C patients.

The present study had some limitations. First, the
follow-up period was relatively short. It would have been
useful to know how participants were faring after using
the composite yogurt for 6 and 12 mo. Next, this study
was limited by the lack of a placebo group because the
control product was not a placebo. Finally, we did not
investigate participants’ dietary factors, which may be
more prevalent in IBS-D. Nevertheless, this was a well-
designed trial with an appropriate number of patients.
Furthermore, additive effects of high-dose B. /actis and
acacia dietary fiber were clearly noted with respect to
bowel habit satisfaction and overall IBS symptoms.
Among IBS subtypes, overall IBS symptoms were more
improved in IBS-C; in IBS-D, bowel habit satisfaction
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was more improved. In conclusion, a new composite yo-
gurt had greater therapeutic effects in patients with IBS
than standard yogurt had. Further studies are needed to
determine the most effective probiotic strain, dosage,
and duration of therapy.

COMMENTS

Background
Irritable bowel syndrome (IBS) is one of the most common gastrointestinal
problems. The new views of the pathogenesis of IBS have changed the ap-
proach to IBS treatment. Among several treatment options, the use of probiotics
seems to be promising. Dietary fiber is also commonly used in the treatment of
patients with IBS.

Research frontiers

The authors investigated whether a composite yogurt enriched with acacia di-
etary fiber and Bifidobacterium lactis (B. lactis) had additive therapeutic effects
in patients with IBS when compared with standard yogurt.

Innovations and breakthroughs

This study was a well-designed prospective clinical trial with an appropriate
number of patients. Additive effects of acacia dietary fiber and high-dose
B. lactis were clearly noted with respect to bowel habit satisfaction and overall
IBS symptoms.

Applications

The study results suggest that composite yogurt enriched with acacia fiber and
B. lactis has greater therapeutic effects in patients with IBS than standard yo-
gurt has.

Terminology

Probiotics are live microorganisms with a vast array of therapeutic potential for
gastrointestinal disease.

Peer review

This study is very informative for clinicians because IBS is one of the most com-
mon gastrointestinal problems and clinicians frequently encounter problems
with treating IBS patients. In addition, the results have scientific relevance for
understanding the pathogenesis of the disease.

REFERENCES

1 Thompson WG, Longstreth GF, Drossman DA, Heaton KW,
Irvine EJ, Miiller-Lissner SA. Functional bowel disorders
and functional abdominal pain. Gut 1999; 45 Suppl 2: 1143-
1147

2 Moénnikes H. Quality of life in patients with irritable bowel
syndrome. | Clin Gastroenterol 2011; 45 Suppl: 598-101

3 Moayyedi P, Ford AC. Symptom-based diagnostic criteria
for irritable bowel syndrome: the more things change, the
more they stay the same. Gastroenterol Clin North Am 2011;
40: 87-103

4 Drossman DA, Camilleri M, Mayer EA, Whitehead WE.
AGA technical review on irritable bowel syndrome. Gastro-
enterology 2002; 123: 2108-2131

5 Gasbarrini A, Lauritano EC, Garcovich M, Sparano L, Gas-
barrini G. New insights into the pathophysiology of IBS:
intestinal microflora, gas production and gut motility. Eur
Rev Med Pharmacol Sci 2008; 12 Suppl 1: 111-117

6 Barbara G, De Giorgio R, Stanghellini V, Cremon C, Salvioli
B, Corinaldesi R. New pathophysiological mechanisms in
irritable bowel syndrome. Aliment Pharmacol Ther 2004; 20
Suppl 2: 1-9

7  Dahlqvist G, Piessevaux H. Irritable bowel syndrome: the
role of the intestinal microbiota, pathogenesis and therapeu-
tic targets. Acta Gastroenterol Belg 2011; 74: 375-380

8  Wouters MM. New insight in the pathogenesis of functional
gastrointestinal disorders: association between genetics and
colonic transit. Neurogastroenterol Motil 2011; 23: 893-897

9  Chang JY, Talley NJ. Current and emerging therapies in

September 7, 2012 | Volume 18 | Issue 33 |



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

irritable bowel syndrome: from pathophysiology to treat-
ment. Trends Pharmacol Sci 2010; 31: 326-334

Meier R. Probiotics in irritable bowel syndrome. Ann Nutr
Metab 2010; 57 Suppl: 12-13

Quigley EM. Gut microbiota and the role of probiotics in
therapy. Curr Opin Pharmacol 2011; 11: 593-603

Girardin M, Seidman EG. Indications for the use of probiot-
ics in gastrointestinal diseases. Dig Dis 2011; 29: 574-587
Aragon G, Graham DB, Borum M, Doman DB. Probiotic
therapy for irritable bowel syndrome. Gastroenterol Hepatol
(N'Y) 2010; 6: 39-44

Sinn DH, Song JH, Kim HJ, Lee JH, Son H]J, Chang DK, Kim
YH, Kim JJ, Rhee JC, Rhee PL. Therapeutic effect of Lactoba-
cillus acidophilus-SDC 2012, 2013 in patients with irritable
bowel syndrome. Dig Dis Sci 2008; 53: 2714-2718

Quigley EM. The use of probiotics in functional bowel dis-
ease. Gastroenterol Clin North Am 2005; 34: 533-545, x
Berrada N, Lemeland JF, Laroche G, Thouvenot P, Piaia M.
Bifidobacterium from fermented milks: survival during gas-
tric transit. | Dairy Sci 1991; 74: 409-413

Pochart P, Marteau P, Bouhnik Y, Goderel I, Bourlioux P,
Rambaud JC. Survival of bifidobacteria ingested via fer-
mented milk during their passage through the human small
intestine: an in vivo study using intestinal perfusion. Am |
Clin Nutr 1992; 55: 78-80

Marteau P, Cuillerier E, Meance S, Gerhardt MF, Myara A,
Bouvier M, Bouley C, Tondu F, Bommelaer G, Grimaud JC.
Bifidobacterium animalis strain DN-173 010 shortens the
colonic transit time in healthy women: a double-blind, ran-
domized, controlled study. Aliment Pharmacol Ther 2002; 16:
587-593

Guyonnet D, Chassany O, Ducrotte P, Picard C, Mouret
M, Mercier CH, Matuchansky C. Effect of a fermented
milk containing Bifidobacterium animalis DN-173 010 on
the health-related quality of life and symptoms in irritable
bowel syndrome in adults in primary care: a multicentre,
randomized, double-blind, controlled trial. Aliment Pharma-
col Ther 2007; 26: 475-486

Phillips GO. Acacia gum (Gum Arabic): a nutritional fibre;
metabolism and calorific value. Food Addit Contam 1998; 15:
251-264

Goetze O, Fruehauf H, Pohl D, Giarré M, Rochat F, Orn-
stein K, Menne D, Fried M, Thumshirn M. Effect of a prebi-
otic mixture on intestinal comfort and general wellbeing in
health. Br ] Nutr 2008; 100: 1077-1085

Camilleri M. Management of the irritable bowel syndrome.
Gastroenterology 2001; 120: 652-668

Zuckerman M]J. The role of fiber in the treatment of irritable
bowel syndrome: therapeutic recommendations. | Clin Gas-
troenterol 2006; 40: 104-108

Choi SC, Kim BJ, Rhee PL, Chang DK, Son HJ, Kim JJ, Rhee

(4 9

TR
JBaishideng®

WJG | www.wjgnet.com

4569

25

26

27

28

29

30

31

32

33

34

35

36

Min YW et a/. Composite yogurt and IBS

JC, Kim SI, Han YS, Sim KH, Park SN. Probiotic Fermented
Milk Containing Dietary Fiber Has Additive Effects in IBS
with Constipation Compared to Plain Probiotic Fermented
Milk. Gut Liver 2011; 5: 22-28

Drossman DA. The functional gastrointestinal disor-
ders and the Rome III process. Gastroenterology 2006; 130:
1377-1390

Longstreth GF, Thompson WG, Chey WD, Houghton LA,
Mearin F, Spiller RC. Functional bowel disorders. Gastroen-
terology 2006; 130: 1480-1491

Lewis SJ, Heaton KW. Stool form scale as a useful guide to
intestinal transit time. Scand | Gastroenterol 1997; 32: 920-924
Kim HJ, Camilleri M, McKinzie S, Lempke MB, Burton DD,
Thomforde GM, Zinsmeister AR. A randomized controlled
trial of a probiotic, VSL#3, on gut transit and symptoms in
diarrhoea-predominant irritable bowel syndrome. Aliment
Pharmacol Ther 2003; 17: 895-904

Agrawal A, Houghton LA, Morris ], Reilly B, Guyonnet D,
Goupil Feuillerat N, Schlumberger A, Jakob S, Whorwell
PJ. Clinical trial: the effects of a fermented milk product
containing Bifidobacterium lactis DN-173 010 on abdominal
distension and gastrointestinal transit in irritable bowel syn-
drome with constipation. Aliment Pharmacol Ther 2009; 29:
104-114

O'Mahony L, McCarthy ], Kelly P, Hurley G, Luo F, Chen
K, O’Sullivan GC, Kiely B, Collins JK, Shanahan F, Quigley
EM. Lactobacillus and bifidobacterium in irritable bowel
syndrome: symptom responses and relationship to cytokine
profiles. Gastroenterology 2005; 128: 541-551

Whorwell PJ, Altringer L, Morel ], Bond Y, Charbonneau D,
O’Mahony L, Kiely B, Shanahan F, Quigley EM. Efficacy of
an encapsulated probiotic Bifidobacterium infantis 35624 in
women with irritable bowel syndrome. Am | Gastroenterol
2006; 101: 1581-1590

Guyonnet D, Schlumberger A, Mhamdi L, Jakob S, Chas-
sany O. Fermented milk containing Bifidobacterium lactis
DN-173 010 improves gastrointestinal well-being and
digestive symptoms in women reporting minor digestive
symptoms: a randomised, double-blind, parallel, controlled
study. Br | Nutr 2009; 102: 1654-1662

Cann PA, Read NW, Holdsworth CD. What is the benefit
of coarse wheat bran in patients with irritable bowel syn-
drome? Gut 1984; 25: 168-173

Francis CY, Whorwell P]. Bran and irritable bowel syn-
drome: time for reappraisal. Lancet 1994; 344: 39-40

Bijkerk CJ, Muris JW, Knottnerus JA, Hoes AW, de Wit NJ.
Systematic review: the role of different types of fibre in the
treatment of irritable bowel syndrome. Aliment Pharmacol
Ther 2004; 19: 245-251

Spiller RC. Pharmacology of dietary fibre. Pharmacol Ther
1994; 62: 407-427

S- Editor Gou SX L- Editor Kerr C E- Editor LiJY

September 7, 2012 | Volume 18 | Issue 33 |



