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Abstract: 
Irritable Bowel Syndrome (IBS) is an intestinal issue which may appear in all genders and ages. It is a 

frequent functional gastrointestinal disorder (FGID). There are symptoms such as bloating, gas, stomach 

pain, and discomfort, which is correlated with an alteration in bowel movements. Although IBS is a 

benign condition that cannot cause death, the patients still feel distressing about the symptoms and also 

have an increased prevalence of sadness and anxiety which can lead to a significant decline in living 

quality. While the IBS seems to be incurable to people who have undergone medical or dietary 

modification. However, alternate methods may help alleviate the discomfort. Probiotics may operate by 

limiting the formation of harmful bacteria, stopping pathogens from rising up in the host, increasing the 

function of the intestinal barrier and of the recipient, and generating or secreting chemicals such as short 

chain fatty acids (SCFAs) and neurotransmitters. The recognition of advantageous influence among certain 

bacterial strains or probiotic supplements might lead to more successful therapeutic treatments. 
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I. INTRODUCTION 

Irritable Bowel Syndrome (IBS) generates an 

annoyance or abdominal pain due to the anomaly 

functioning of  gastrointestinal conditions such as 

stool consistency (1, 2). There was evidence of 

symptoms established after an infection or post-

infectious from clinical observation, suggesting that 

IBS is somehow being influenced by the variance 

of the Gut Microbiome (3, 4). IBS symptoms are 

similar to those of the overgrowth bacteria in the 

small intestine which occur as bloating from the 

excess consumption of food  stomach pain, and 

discomfort are related to an alter in bowel 

movements including diarrhea, constipation, or mix 

(5, 6). IBS patients seem to be incurable with 

pharmacological treatment or dietary changes 

(Wilsher, 2016). Nevertheless, there are alternative 

approaches that can relieve the symptoms (Shah et 

al., 2021; Wilsher, 2016). Hence, the review aimed 

to explore the alternative approach for relieving IBS 

symptoms by reviewing various types of probiotics 

to examine how probiotics can help alleviate the 

issues. 

 

II. IRRITABLE BOWEL SYNDROME AND 

DIETARY CHANGES 

 IBS etiology is suggested as a multifactorial 

condition influenced by the environment, inherited, 

and psychosocial factors,  however the information 

has not been proven (7, 8). The mechanisms 

consisted of visceral hypersensitivity, gut 

dysfunction, brain axis, disruption to the stability of  

the epithelial barrier , adjusted gastrointestinal 

motility, immunereaction, atypicalsignaling of the 

enteroendocrine, and dysbiosis in the gut 

microbiota (9-12). The Rome foundation has 

updated the criteria for colorectal disorders that 

focused on identifying and treating the indications 

of IBS as well as other frequent functional 

gastrointestinal disorder (FGIDs) and also ruled out 
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other serious gastrointestinal conditions and 

affirmed the diagnosis of IBS (13-15). 

Medical treatment of IBS pointed out regarding 

the predominant symptom of the patient (16). 

Furthermore, the identification of a limit in 

fermentable oligosaccharides, disaccharides, 

monosaccharides, and polyols (FODMAPs) diet as 

a method to treat IBS has been discovered, 

therefore, it is recommended to include this diet in 

patients’ eating habits (6, 17, 18). In addition, these 

aspects can lead to a positive impact on improving 

patient’s quality of life. The change in diet  IBS 

have a mild ailment that can not cause death (6). 

However, the patient will frequently feel 

uncomfortable with the symptoms, it is also 

associated with an increasing rate of depression and 

anxiety (6, 19). Therefore, other alternative 

approaches are still require for augmenting standard 

therapy to improve symptoms of IBS patients.  

 

III. PROBIOTIC 
 Probiotics are living microorganisms capable of 

providing advantages to the host when taken in 

sufficient quantities (20). Food with probiotic-rich 

cultures  are in high demand all over the world, due 

to a steady stream of scientific discoveries pointing 

to their beneficial properties for consumers. The 

intestinal microbiota is made up of hundreds of 

various bacteria species that are naturally present 

(21, 22). Probiotics are intestinal microbes that are 

believed to provide potential contributions to the 

host's fitness by modulating the intestinal 

microbiota. Beneficial probiotic bacterial strains 

have been recorded to relate to the genera 

Lactobacillus and Bifidobacterium (23, 24).  

The ability of probiotics to transiently colonize the 

gastrointestinal tract and release antimicrobial 

components is attributed to their ability to modulate 

the intestinal microbiota (20). Probiotics compete 

with other bacteria, stopping proliferation and 

reducing virulence (25). They can influence the 

intestinal barrier's role via modulating intestinal 

microbiota and IL-10, complying with intestinal 

cells and protecting the probity and tolerance of the 

epithelial barrier, stopping enteric pathogens from 

attaching to intestinal cells but also prohibiting the 

impact (26, 27). Probiotics are believed to modify 

cytokine and chemokine levels in order to affect the 

immune response to inflammation. Finally, 

probiotics may greatly reduce visceral 

hypersensitivity (28-30). Probiotics have an indirect 

systemic influence of increasing immune immunity 

in relation to these local effects (31). 

Probiotics enhance the amount of good bacteria in 

the gastrointestinal system, and this results in a 

lower incidence of intestinal bacterial overgrowth 

in patients with IBS (25).  By the intestinal 

permeability, iinverting the disparity between pro- 

and anti-inflammatory cytokines, slowing intestinal 

passage, and altering gastrointestinal 

hypersensitivity, this enhances the role of the 

intestinal barrier. As evidence by the clinical study 

of Andrés and team demonstrated that participant 

who received the probiotic had a lower anti-

inflammatory ratio interleukin (IL)-10/IL-12 and 

greater tumour necrosis factor alpha (TNF-α)/IL-10 

ratio compared to placebo group meaning that the 

placebo group had higher pro-inflammatory profile 

(26, 32, 33). Given the evidence that probiotics 

cause a rise in populations of immune cells in 

people with IBS, immunomodulation is likely a key 

component of their mechanism of action. 

 
A. Selection of probiotics 

 A variety of conditions must be followed when 

choosing a probiotic bacterial strain, with protection 

being of the highest concern (Jäger et al., 2019; 

Krumbeck et al., 2018). Lactobacillus and 

Bifidobacterium strains are generally accepted as 

healthy due to human usage for a long time 

(Sanders et al., 2019). Bacillus licheniformis have 

also been studied for their potential use as 

probiotics (Krumbeck et al., 2018). However, there 

was no evidence that all individuals of the Bacillus 

family should be used as probiotics (Penaloza-

Vazquez et al., 2019). This is based on the fact that 

certain Bacillus strains have been linked to disorder 

i.e. Bacillus cereus, which may contribute to 

foodborne disease (Ehling-Schulz et al., 2019). 

When the probiotics are not from the Lactobacillus 

or Bifidobacterium genera, it is important to do a 

quality and safety assessment. 
B. Effect of Mono-Strain Probiotics 
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 Researches were shown looking at the IBS symptom 

effects of a single probiotic strain. None of these experiments 

are using the identical bacteria strain in their probiotic 

substitution. Majeed and colleagues observed a substantial 

impact on IBS symptoms by a monoclonal probiotic (Bacillus 

coagulans MTCC 5856), while none of the others were 

successful in obtaining improved IBS symptoms with mono-

strain probiotics (Majeed et al., 2018). They performed a 90-

day probiotic treatment trial on 36 IBS-D patients (Majeed et 

al., 2018). The probiotic supplement included the bacteria 

Bacillus coagulans MTCC5856, which was given twice daily 

in the form of two tablets were substantial difference in the 

experimental class relative to the placebo group in all primary 

effects after intervention including stool frequency, 

consistency, and stomach discomfort are associated with 

bloating (p = 0.0037), vomiting (p = 0.0013), diarrhea (p = 

0.0026), and abdominal discomfort(Majeed et al., 2018). Lyra 

et al. ran a study of 391 IBS patients (Lyra et al., 2016). They 

examined two probiotic supplements, one with 109 CFU of 

Lactobacillus acidophilus NCFM and one with 1010 CFU 

(Lyra et al., 2016). Over a 12-week duration, the probiotic was 

taken once daily. IBS symptoms decreased in every category, 

with an average IBS-SSS total score drop from baseline (Lyra 

et al., 2016).  

 
B. Effect of Multi-Strain Probiotics 

 A total of 40 rectal distention-hypersensitive 

people was studied in this experiment by Ludidi et 

al. Included six bacterial strains, which were 

dissolved in water and then given out once a day in 

granule form for six weeks (Ludidi et al., 2014). 

The primitive result was an alteration in visceral 

experience (Ludidi et al., 2014). In probiotic and 

placebo groups the percentage of patients suffering 

visceral hypersensitivity declined, however, the 

outcome did not vary among the groups (Ludidi et 

al., 2014). 

 Hod et al. published similar findings in a sample 

of 107 females with IBS-D who received a twice a 

day, eight weeks of probiotic pill (Hod et al., 2017). 

There were 12 distinct bacterial species in the 

capsule (Hod et al., 2017). The report's findings 

involved stomach pain, bloating, and bowel 

movement urgency and frequency (Hod et al., 

2017). Both symptoms changed dramatically in all 

categories, but there were no variations in the 

placebo and probiotic groups (Hod et al., 2017). 

Abdominal pain was minimized in the probiotic 

group (Hod et al., 2017). 

 Another study conducted by Jafari et al, have 

prescribed probiotics consisting multiple strains of 

bacteria namely, Bifidobacterium animalis, 

Lactobacillus acidophilus,  Lactobacillus 

delbrueckii ssp. bulgaricus, and Streptococcus 

thermophilus (Jafari et al., 2014). The study 

compared placebo-treated patients with patients 

who were treated with drugs that were prescribed 

blindly, and found that drugs utilized relieved 

stomach pain in patients (Jafari et al., 2014). The 

research enrolled 108 people and had a four 

intervention period. The overall outcomes of the 

probiotic class was better than placebo in all 

observed symptoms including abdominal 

discomfort and bloating (Jafari et al., 2014). 

 Mezzasalma et al. evaluated the efficacy of a 

medication composing two separate forms of 

multispecies probiotics in 2 distinct treatment 

groups (F1 and F2), relative to a reference group, 

on 157 IBS patients with predominantly 

constipation (IBS-C) (Mezzasalma et al., 2016). 

Both the F1 and F2 probiotics include Lactobacillus 

acidophilus, Lactobacillus reuteri, and 

Lactobacillus rhamnosus, however the latter two 

species are exclusive to the F2 probiotic 

(Mezzasalma et al., 2016). Some of the side effects 

were bloatedness, abdominal discomfort, 

constipation, abdominal cramps, and gas. Overall, 

the probiotic groups (F1 and F2) outperformed the 

control group (F3), and the numbers of patients 

with each clinical symptom were higher in both 

groups compared to the control group (Mezzasalma 

et al., 2016). 

 Sisson et al. performed a research study in which 

they investigated the outcomes of a fluid 

probioticthat included Lactobacillus rhamnosus, 

Lactobacillus planetarium, Lactobacillus 

acidophilus, and Enterococcus faecium, and they 

found comparable outcomes. In 186 IBS patients, 

the probiotic was given once a day for 12 weeks 

(Sisson et al., 2014). As a result, IBS-SSS total 

scores increased substantially, and IBS-SSS sub-

scores changed, all with secondary outcomes being 

changes in quality of life ratings and adjustments in 

IBS-SSS sub-scores during and after treatment and 

for 4 weeks after follow-up (Sisson et al., 2014). 

The multi-strain probiotic supplement was related 

to a statistically significant reduction in overall 

symptom severity in patients with irritable bowel 
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syndrome and was well tolerated. These findings 

imply that this probiotic may be beneficial in the 

treatment of IBS and further investigation is needed. 

A study conducted by Staudacher et al. supports 

these good outcomes, as a double-blind, placebo-

controlled trial with several hundred participants 

found (Staudacher et al., 2017). Each of the four 

groups included four people: one who received 

placebos, one who took low-FODMAPs, one who 

was given probiotics, and one who was on a low-

FODMAP diet (Staudacher et al., 2017). The results 

in this research were derived from the two groups 

that took part in the diet study: the placebo and 

sham diet groups (n with 27 participants) and the 

probiotic and sham diet groups (with 26 participants) 

(Staudacher et al., 2017).There were eight different 

bacterial species in the probiotic supplementation 

(Staudacher et al., 2017). The probiotic group has a 

substantially higher percentage of recorded 

"relieving symptoms" than the placebo group 

(Staudacher et al., 2017). Although most research 

do not indicate a strong connection between 

probiotics and IBS symptoms, several 

investigations discover contradictory evidence in 

the results (Wilkins & Sequoia, 2017). Research has 

shown that multi-strain probiotic pills are more 

helpful in alleviating IBS symptoms than are 

placebo and mono-strain probiotic treatments. 

The types of probiotic supplements provided in the 

trials used in this study vary in terms of structure, 

number, microbial strains, and mixes of microbial 

strains. The distinction among research that 

prescribed mono- and multi-strain probiotic 

supplements revealed a significant discrepancy in 

outcomes between these two classes of trials, which 

is compatible with the findings of Ford et al meta-

analysis (Ford et al., 2014). Moreover, the multi-

strain probiotic supplements utilized in the compose 

experiments differ significantly. Bifidobacteria and 

Lactobacilli are two of the most common bacterial 

groups recommended as probiotics in the stated 

trials, and eight studies reported supplementing 

these two bacteria with a multi-strain probiotic 

supplement. 
 

 

IV. CONCLUSIONS 

To summarize, it is conceivable that new 

therapeutic treatments using the human microbiota 

and dysfunctional gut as a focus for improving 

gastrointestinal problems in IBS may lead to 

customized probiotic supplements soon. IBS 

patients are more likely to recover from probiotic 

intervention.  

 

REFERENCES 
 

1. Camilleri M, Boeckxstaens G. Dietary and pharmacological 

treatment of abdominal pain in IBS. Gut. 2017;66(5):966-74. 

2. Hyams JS, Burke G, Davis PM, Rzepski B, Andrulonis PA. 

Abdominal pain and irritable bowel syndrome in adolescents: a community-

based study. The Journal of pediatrics. 1996;129(2):220-6. 

3. Vila AV, Imhann F, Collij V, Jankipersadsing SA, Gurry T, 

Mujagic Z, et al. Gut microbiota composition and functional changes in 

inflammatory bowel disease and irritable bowel syndrome. Science 

translational medicine. 2018;10(472). 

4. Wang Z, Xu C-M, Liu Y-X, Wang X-Q, Zhang L, Li M, et al. 

Characteristic dysbiosis of gut microbiota of Chinese patients with diarrhea-
predominant irritable bowel syndrome by an insight into the pan-microbiome. 

Chinese medical journal. 2019;132(8):889. 

5. Leventogiannis K, Gkolfakis P, Spithakis G, Tsatali A, Pistiki A, 
Sioulas A, et al. Effect of a preparation of four probiotics on symptoms of 

patients with irritable bowel syndrome: association with intestinal bacterial 

overgrowth. Probiotics and antimicrobial proteins. 2019;11(2):627-34. 

6. Varjú P, Farkas N, Hegyi P, Garami A, Szabó I, Illés A, et al. Low 

fermentable oligosaccharides, disaccharides, monosaccharides and polyols 

(FODMAP) diet improves symptoms in adults suffering from irritable bowel 

syndrome (IBS) compared to standard IBS diet: A meta-analysis of clinical 

studies. PloS one. 2017;12(8):e0182942. 

7. Defrees DN, Bailey J. Irritable bowel syndrome: epidemiology, 

pathophysiology, diagnosis, and treatment. Primary Care: Clinics in Office 

Practice. 2017;44(4):655-71. 

8. Radovanovic-Dinic B, Tesic-Rajkovic S, Grgov S, Petrovic G, 
Zivkovic V. Irritable bowel syndrome-from etiopathogenesis to therapy. 

Biomedical Papers of the Medical Faculty of Palacky University in Olomouc. 

2018;162(1). 
9. Botschuijver S, Roeselers G, Levin E, Jonkers DM, Welting O, 

Heinsbroek SEM, et al. Intestinal fungal dysbiosis is associated with visceral 
hypersensitivity in patients with irritable bowel syndrome and rats. 

Gastroenterology. 2017;153(4):1026-39. 

10. Zhou S-Y, Gillilland M, Wu X, Leelasinjaroen P, Zhang G, Zhou 
H, et al. FODMAP diet modulates visceral nociception by lipopolysaccharide-

mediated intestinal inflammation and barrier dysfunction. The Journal of 

clinical investigation. 2018;128(1):267-80. 

11. Barbara G, Grover M, Bercik P, Corsetti M, Ghoshal UC, Ohman 

L, et al. Rome foundation working team report on post-infection irritable 

bowel syndrome. Gastroenterology. 2019;156(1):46-58. 

12. Saffouri GB, Shields-Cutler RR, Chen J, Yang Y, Lekatz HR, 

Hale VL, et al. Small intestinal microbial dysbiosis underlies symptoms 

associated with functional gastrointestinal disorders. Nature communications. 
2019;10(1):1-11. 

13. Simren M, Palsson OS, Whitehead WE. Update on Rome IV 

criteria for colorectal disorders: implications for clinical practice. Current 
gastroenterology reports. 2017;19(4):15. 

14. Black CJ, Drossman DA, Talley NJ, Ruddy J, Ford AC. 

Functional gastrointestinal disorders: advances in understanding and 
management. The Lancet. 2020. 

15. Drossman DA. Functional gastrointestinal disorders: history, 

pathophysiology, clinical features, and Rome IV. Gastroenterology. 

2016;150(6):1262-79. 



International Journal of Scientific Research and Engineering Development-– Volume 4 Issue 5, Sep- Oct 2021 

            Available at www.ijsred.com 

ISSN : 2581-7175                             ©IJSRED: All Rights are Reserved Page 327 

16. Moayyedi P, Andrews CN, MacQueen G, Korownyk C, Marsiglio 
M, Graff L, et al. Canadian Association of Gastroenterology clinical practice 

guideline for the management of irritable bowel syndrome (IBS). Journal of 

the Canadian Association of Gastroenterology. 2019;2(1):6-29. 
17. Bellini M, Tonarelli S, Barracca F, Morganti R, Pancetti A, 

Bertani L, et al. A low-fodmap diet for irritable bowel syndrome: Some 

answers to the doubts from a long-term follow-up. Nutrients. 2020;12(8):2360. 
18. Eswaran S, Chey WD, Jackson K, Pillai S, Chey SW, Han-Markey 

T. A diet low in fermentable oligo-, di-, and monosaccharides and polyols 

improves quality of life and reduces activity impairment in patients with 

irritable bowel syndrome and diarrhea. Clinical Gastroenterology and 

Hepatology. 2017;15(12):1890-9. 

19. Liu T, Gu X, Li L-X, Li M, Li B, Cui X, et al. Microbial and 

metabolomic profiles in correlation with depression and anxiety co-

morbidities in diarrhoea-predominant IBS patients. BMC microbiology. 

2020;20(1):1-14. 
20. Plaza-Diaz J, Ruiz-Ojeda FJ, Gil-Campos M, Gil A. Mechanisms 

of action of probiotics. Advances in Nutrition. 2019;10(suppl_1):S49-S66. 

21. Almeida A, Mitchell AL, Boland M, Forster SC, Gloor GB, 
Tarkowska A, et al. A new genomic blueprint of the human gut microbiota. 

Nature. 2019;568(7753):499-504. 
22. Belizário JE, Faintuch J. Microbiome and gut dysbiosis.  

Metabolic interaction in infection: Springer; 2018. p. 459-76. 

23. Skrzydło-Radomańska B, Prozorow-Król B, Cichoż-Lach H, 
Majsiak E, Bierła JB, Kosikowski W, et al. The Effectiveness of Synbiotic 

Preparation Containing Lactobacillus and Bifidobacterium Probiotic Strains 

and Short Chain Fructooligosaccharides in Patients with Diarrhea 
Predominant Irritable Bowel Syndrome—A Randomized Double-Blind, 

Placebo-Controlled Study. Nutrients. 2020;12(7):1999. 

24. Trallero OG, Serrano LH, Inglés MB, Vallés DR, Rodríguez AM. 

Effect of the administration of a probiotic with a combination of Lactobacillus 

and Bifidobacterium strains on antibiotic-associated diarrhea. Revista 

Española de Quimioterapia. 2019;32(3):268. 

25. Wu H, Xie S, Miao J, Li Y, Wang Z, Wang M, et al. Lactobacillus 

reuteri maintains intestinal epithelial regeneration and repairs damaged 

intestinal mucosa. Gut microbes. 2020;11(4):997-1014. 
26. Wang Y, Xie Q, Zhang Y, Ma W, Ning K, Xiang J-Y, et al. 

Combination of probiotics with different functions alleviate DSS-induced 

colitis by regulating intestinal microbiota, IL-10, and barrier function. 
Applied microbiology and biotechnology. 2020;104(1):335-49. 

27. Wan MLY, Ling KH, El-Nezami H, Wang MF. Influence of 

functional food components on gut health. Critical reviews in food science 
and nutrition. 2019;59(12):1927-36. 

28. Albuquerque‐ Souza E, Balzarini D, Ando‐ Suguimoto ES, 

Ishikawa KH, Simionato MRL, Holzhausen M, et al. Probiotics alter the 

immune response of gingival epithelial cells challenged by Porphyromonas 

gingivalis. Journal of periodontal research. 2019;54(2):115-27. 

29. Nishida A, Inoue R, Inatomi O, Bamba S, Naito Y, Andoh A. Gut 

microbiota in the pathogenesis of inflammatory bowel disease. Clinical 

journal of gastroenterology. 2018;11(1):1-10. 
30. Shin D, Chang SY, Bogere P, Won K, Choi J-Y, Choi Y-J, et al. 

Beneficial roles of probiotics on the modulation of gut microbiota and 

immune response in pigs. PloS one. 2019;14(8):e0220843. 
31. La Fata G, Weber P, Mohajeri MH. Probiotics and the gut immune 

system: indirect regulation. Probiotics and antimicrobial proteins. 

2018;10(1):11-21. 

32. Milajerdi A, Mousavi SM, Sadeghi A, Salari-Moghaddam A, 

Parohan M, Larijani B, et al. The effect of probiotics on inflammatory 

biomarkers: a meta-analysis of randomized clinical trials. European journal of 

nutrition. 2020;59(2):633-49. 

33. De Andrés J, Manzano S, García C, Rodríguez JM, Espinosa-

Martos I, Jiménez E. Modulatory effect of three probiotic strains on infants’ 

gut microbial composition and immunological parameters on a placebo-

controlled, double-blind, randomised study. Beneficial microbes. 

2018;9(4):573-84. 
 


