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ABSTRACT

Background: Probiotics have been suggested as a treatment for Irritable Bowel Syndrome (IBS), a common functional gastrointestinal
illness marked by bloating, changed bowel habits, and persistent stomach pain; however, their effectiveness seems to be strain
specific.

Objective: The purpose of this study is to figure out gaps in research and to assess the therapeutic effects of specific probiotic strains
on adult IBS symptoms, with an emphasis on bloating, irregular bowel movements, and abdominal discomfort.

Methods: Up until April 2025, a thorough literature search was carried out in the Cochrane Library, PubMed, and Embase. Research
that involved individuals with IBS utilizing Rome criteria, specific probiotic strains, and reported results on bloating, diarrhea, or
stomach discomfort were included if it was a randomized controlled trial or cohort study.

Results: Research suggests that several single-strain probiotics, like Bacillus coagulans 1S-2 and Lactobacillus plantarum 299y,
considerably reduce the symptoms of IBS. Others, however, such as single-strain Bifidobacterium infantis 35624 and Lactobacillus
casei Shirota, exhibit only modest effectiveness. Variable results are obtained with multi-strain formulations. Mechanistically, some
strains improve the integrity of the gut barrier, which lowers intestinal permeability, while others modify cytokines such as IL-10 and
TNF-a, which affect pain and motility.

Conclusion: The effectiveness of probiotics in IBS varies with strain. To better understand and use probiotics in the management of
IBS, future research should concentrate on strain-specific benefits, standardized procedures, and long-term outcomes.

Keywords: IBS: Irritable Bowel Syndrome, IBS-C: Constipation-predominant Irritable Bowel Syndrome, IBS-D: Diarrhea-predominant
Irritable Bowel Syndrome, IBS-M: Mixed-type Irritable Bowel Syndrome, RCT: Randomized Controlled Trial, CFU: Colony Forming
Units, SCFA: Short-Chain Fatty Acids, TNF-a: Tumor Necrosis Factor Alpha, QOL: Quality of Life, SMD: Standardized Mean Difference,
Cl: Confidence Interval.

INTRODUCTION

large percentage of adults globally suffer from

Irritable Bowel Syndrome (IBS), which causes

significant morbidity and healthcare utilization.
Constipation-predominant (IBS-C), diarrhea-predominant
(1BS-D), and mixed-type (IBS-M)" are among the subtypes of
the illness, which is typified by persistent stomach pain,
bloating, and changed bowel habits. IBS has a complex
etiology that includes immunological activation?, visceral
hypersensitivity, altered gastrointestinal motility, and
disruption of the gut-brain axis.

Probiotics, which are live microorganisms that provide
health advantages when taken in sufficient quantities, have
been investigated as a potential treatment for IBS3.
Probiotic effectiveness, however, seems to vary by strain,
with some strains exhibiting substantial symptom relief and
others exhibiting little to no benefit*. Optimizing the use of
probiotics in the treatment of IBS requires an
understanding of the strain-specific effects of these
supplements.

Methodology

For papers published up until April 2025, a thorough
literature search was carried out in the databases of the
Cochrane Library, PubMed, and Embase. "Irritable Bowel
Syndrome," "IBS," "probiotics," "strain-specific," and the
names of certain probiotic strains were among the search
terms used.

Inclusion Criteria:
- Either cohort studies or Randomized controlled trials

- Studies involving adults (218 years) diagnosed with IBS
based on Rome Il or IV criteria

- Studies specifying the probiotic strain(s) used

- Studies reporting outcomes on abdominal pain, bloating,
or stool patterns

Exclusion Criteria:
- Studies involving pediatric populations
- Studies without clear specification of probiotic strains

- Studies lacking quantitative outcome measures
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- Non-English language publications

Data extracted included study design, sample size, IBS
subtype, probiotic strain(s), dosage, duration of
intervention, and reported outcomes on IBS symptoms.

Results

Lactobacillus plantarum 299v: A four-week course of L.
plantarum 299v therapy dramatically decreased the
frequency and intensity of stomach pain in IBS patients, as
well as bloating, according to a multicenter randomized
controlled experiment.” These results were not replicated
in an eight-week trial, though, indicating that efficacy varies
depending on the population or research design.®

Bacillus coagulans IS-2: Over the course of eight weeks, B.
coagulans IS-2 dramatically reduced IBS patients' bloating,
frequency of bowel movements, abdominal pain, and
satisfaction in a randomized controlled experiment.®

Lactobacillus acidophilus NCFM and Bifidobacterium lactis
Bi-07: A double-blind trial discovered that this two-strain

combination effectively reduced bloating in patients with
functional bowel disorders, including 1BS.™

Bifidobacterium infantis 35624: A meta-analysis suggested
that composite probiotics containing B. infantis 35624
might reduce IBS symptoms, although the efficiency of the
single strain is yet unknown."

Lactobacillus casei Shirota: L. casei Shirota did not
significantly reduce IBS symptoms in an eight-week
randomized controlled experiment when compared to a
placebo.”

Saccharomyces boulardii: There is little evidence to
support this probiotic made of yeast. Although some
research points to possible advantages, the findings are
erratic and lack strong control groups.™

Multi-strain formulations: Variable results have been
observed with products such as VSL#3. While some studies
find no discernible benefit, others indicate improved
intestinal transit and decreased flatulence.™

Table 1: Summary of Clinical Trials by Probiotic Strain

Probiotic Strain (Dose, Duration) Population & Design

Lactobacillus plantarum 299v (DSM 9843, 1079 CFU, 4 IBS (Rome Ill, n=214), RCT,
weeks) placebo-controlled

Bacillus coagulans 1S-2 (MTCC 5260, 60x1079 CFU, 8 IBS (n=108), RCT, placebo-
weeks) controlled

L. acidophilus NCFM + B. lactis Bi-07 (2x10711 CFU/day, = FBD/IBS (n=60), RCT, double-blind
8 weeks)

Bifidobacterium infantis 35624 (varied doses, multiple = IBS (n varies), Meta-analysis
studies)

IBS-C (n=80), RCT, double-blind
IBS-D and IBS-M (n=60), RCT, small
sample

IBS (Rome II/lll, n=243), Meta-
analysis of 5 RCTs

IBS (n=60), RCT, pilot study

Lactobacillus casei Shirota (Yakult, 8 weeks)
Saccharomyces boulardii (500 mg/day, 1 month)

VSL#3 (multi-strain, 900x1079 CFU, 4-8 weeks)

Lactobacillus paracasei CNCM 1-1572 (pilot trial, 4

weeks)

Bifidobacterium bifidum MIMBb75 (varied doses, 4 |BS(n=122), Double-blind RCT

weeks)

Bio-Kult® (multi-strain, 4 weeks) IBS-D (n=82), RCT, placebo-
controlled
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Figure 1: Symptom Relief by Probiotic Strain
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The strength of evidence for ten probiotic therapies used in
IBS research is compared in Figure 1 for pain, bloating, and
stool improvement. Synthesized clinical outcomes are
reflected in each score (0 = no effect, 1 = strong effect, and
0.5 = moderate or mixed results).

DISCUSSION

Probiotic efficacy in IBS is evidently strain dependent.
Strains that outperform placebo for pain and relief from
bloating are L. plantarum 299v and B. coagulans 1S-2 7°

whereas strains such as L. casei Shirota and single-strain B.
infantis 35624 do not do so'>™.

By reducing pro-inflammatory TNF-a and raising anti-
inflammatory cytokines like IL-10, some probiotics
mechanistically alter mucosal immunity, which is associated
with reductions in stomach pain and motility.™'¢. Table 2
summarizes these physiological and immunological
consequences, which vary by strain: The Ways in Which
Certain Probiotic Strains Work'0:"15-17.20,

Table 2: Mechanisms of Action of Selected Probiotic Strains'® 1151720

Probiotic Strain

L. plantarum 299v

Enhances tight junctions,

Mechanism of Action

reduces gut permeability, anti-inflammatory

cytokine modulation

B. coagulans 1S-2

L. acidophilus NCFM + B. lactis Bi-07
B. infantis 35624

L. paracasei CNCM 1-1572

B. bifidum MIMBb75

B. longum BB536

Furthermore, by upregulating tight junction proteins,
certain strains strengthen the integrity of the intestinal
barrier and lower gut permeability, a crucial component of
the pathogenesis of IBS.". For example, L. plantarum 299v
positively modifies tight junction function and decreases gut
inflammation”’'” while B. coagulans 1S-2 changes the
immune system and promotes anti-inflammatory signaling
via IL-10 upregulation®', Other types of strains like L.
paracasei CNCM 1-1572 and B. bifidum MIMBb75 enhance
mucosal repair and affect pain and quality of life via
immunity and barrier mechanisms'">"7,

The difference in efficacy between strains is all the more
illustrated in Figure 1: Symptom Relief by Probiotic Strain'-
4 which compares the strengths of evidence for symptom
improvement amongst ten common probiotics in IBS trials.

Even though these promising findings exist, the current
literature has quite a few limitations which include
heterogeneity in study designs, inadequately small sample
sizes, short intervention durations, and not enough long-
term follow-up. Also, many studies do not segregate
outcomes based on IBS subtypes (IBS-C, IBS-D, IBS-M),
which may influence response to specific strains.

CONCLUSION

The effectiveness of probiotic therapy for IBS depends on
the choice of evidence-based strains; it cannot be regarded
as a standard intervention. When making probiotic
recommendations, clinicians must consult strain-specific
data. Effective integration of probiotics into the care of IBS
will require well-designed, subtype-stratified trials with
mechanistic objectives.

Immune modulation, TNF-a suppression, IL-10 upregulation

Reduces gas and bloating via fermentation balance and immune signaling
Increases IL-10, decreases TNF-a, alters gut flora

Improves mucosal barrier, modulates SCFA production and inflammation
Adheres to intestinal cells, reduces pain sensitivity, enhances barrier function
Enhances immune function, modulates microbiota in elderly patients
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