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ABSTRACT 

Probiotics means „let good microbes work for you in different fields get their benefits and take a 

rest‟. The human gut harbours a complex community of bacteria whose relationship with their host 

is normally mutually beneficial. Recent studies suggest a disturbance of this relationship in GI 

diseases and the potential to correct this by using probiotics. Many authors have described  the 

history and the progress of probiotics and their different applications. In this review, we will focus 

mainly on three points, health improvement, infection control and disease management, which 

could be eliminated by the use of different types of direct uses of probiotics. 
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INTRODUCTION 

Probiotics are defined as „mono-or mixed cultures of live micro-organisms which, when applied to 

animal or man beneficially affect the host by improving the properties of the indigenous 

microflora‟1.. Both Lactobacilli spp. and Bifido bacterium spp. are frequently applied as probiotics. 

Probiotic bacteria for humans are preferably of human origin: they have to be safe for the host, 

genetically stable, and capable of surviving passage through the gastrointestinal tract2 .Among the 

effects claimed for probiotics are beneficial immunomodulation, reduction of serum cholesterol, 

improved lactose digestion and protection against colon cancer2,3.  

The mechanisms of action of probiotic bacteria are thought to result from modification of the 

composition of the indigenous intestinal microbiota and its metabolic activity, prevention of 

overgrowth and colonization of pathogens, and stimulation of the immune system4.Probiotics have 

been studied in several disease entities, especially when intestinal bacteria are thought to be 

involved in their pathogenesis. In this review, the available evidence of clinical trials on probiotics 

in GI and liver diseases will be summarized with a major focus on irritable bowel syndrome (IBS), 

inflammatory bowel disease.  

Probiotic bacteria have to survive passage through the gastrointestinal (GI) tract containing gastric 

juice, bile and pancreatic juice. Furthermore, adhesion to the intestinal mucosa is considered to be 

a prerequisite for the interaction with the immune system and this is more likely to occur with 

host-specific strain. 

Common microbes used as probiotics:5 

The microbes used as probiotics represent different types such as bacteria, yeast or mold. 

However, there are more 

Common species of each such as: 

1- Bacteria: 

(i) Lactobacillus: acidophilus, sporogenes, plantarum, rhamnosum, delbrueck, reuteri, 

fermentum, lactus, cellobiosus, brevis, casei, farciminis, paracasei, gasseri, crispatus;  

(ii) Bifidobacterium: bifidum, infantis, adolescentis, longum, thermophilum, breve, lactis, 

animalis; 

(iii)Streptococcus: lactis, cremoris, alivarius, intermedius, thermophilis, diacetylactis; 

(iv) Leuconostocmesenteroides; 

(v) Pediococcus; 

(vi) Propionibacterium; Bacillus; Enterococcus; Enterococcus faecium; 
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2- Yeast and molds:  

(i) Saccharomyces cerevisiae,  

(ii) Saccharomyces bourlardii,  

(iii)Aspergillus niger, 

(iv) Aspergillus oryzue, 

(v) Candida pintolopesii, 

(vi) Sacaromycesboulardii.  

The type of the microbes used as probiotics increased due to the increase in the research 

concerning the subject as well as by the increase of the newly discovered and identified microbes, 

which could be used as probiotics. One should update his microbial flora from time to time and 

follow the research and the published data about probiotics to gain more knowledge and ideas.  

Irritable bowel syndrome: 

Irritable bowel syndrome is a functional GI disorder, characterized by symptoms such as 

abdominal pain, bloating, diarrhea or constipation. A few studies have examined the fecal flora of 

IBS patients and found a decrease in E.coli, Lactobacilli and bifidobacteria and an increase in 

other microbes in comparison with healthy voluteers5,6. 

Probiotics are applied in IBS as they may change the composition and metabolic activity of 

intestinal microbiota such as the production of short chain fatty acids and gas. Furthermore, they 

may affect gut motility and exert an anti- inflammatory effect. 

Risk Factors: 

 While the causes of IBS  are still unknown, it is believed that the entire gut- brain axis is 

affected7,8. 

 The risk of effecting IBS increases six folds after acute gastro intestinal infection.  

 Stress  

 Small intestinal bacterial overgrowth.  

Probiotics Used: 

Lactobacillus salivarius was compared with Bifidobacteriuminfantis and placebo in 77 IBS 

patients defined by Rome II criteria9. Although L. salivarius resulted in a significantly better bowel 

movement measured by the Bristol stool scale in comparison with placebo, the B. infantis group 

had significant better scores for abdominal pain, bloating, bowel movement and overall GI 

function compared with both the L. salivarius and the placebo group.  

Inflammatory bowel disease: 
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Crohn‟s disease (CD) and Ulcerative colitis (UC) are chronic inflammatory bowel disease (IBD) 

characterized by unpredictable periods of active and inactive diseases. Evidence suggests that 

(luminal) bacteria, loss of oral tolerance and an impairment of the mucosal barrier function play a 

role in the pathogenesis of IBD10. 

An exaggerated T-cell response causing mucosal hyper-responsiveness is thought to be an 

important factor driving inflammation in IBD10,11. T-cells from the lamina propria of CD patients 

respond with a Th1 polarized response;10 in UC patients, a preferential expression of Th2 

cytokines IL-4 and IL-5 has been described12. In addition, reduced numbers of regulating T- cells 

which produce IL-10 and/or transforming growth factor-β are found in both UC an CD. Finally, 

mutations in the NOD2/CARD 15 gene (involved in the intracellular recognition of bacterial 

components) are associated with CD,11 and increased expression of toll-  like receptors (Trans 

membrane receptors that recognize conserved structures of micro-organisms) is found in both UC 

and CD13,14. 

Risk Factors: 

 Loss of integrity of intestinal epithelium 

 High protein intake 

 Genetics 

Probiotics Used: 

The first evidence for the use of probiotics in IBD comes from animal mode ls of colitis. For 

example, Lactobacillus reuteri and L.plantarum were found to reduce the severity of methotrexate-

induced and acetic acid-induced colitis. A reduction in the development of colitis was 

demonstrated in IL-10 knock-out mice treated with Lactobacillus spp15-17. 

DIARRHOEA: 

Diarrhea is the condition of having at least three loose or liquid bowel movements each day. It 

often lasts for few days and can result in dehydration due to fluid loss.  

Many studies have been performed on the effect of probiotics in antibiotic- associated diarrhea 

(AAD) and acute diarrhea. AAD occurs in 4-30% of antibiotic treated patients and is caused by a 

disturbance of the intestinal microflora, direct tissue damage or modulation of the immune 

system.18-20Clostridium difficile is found in 10-25% of AAD patients and cam cause pseudo-

membranous colitis18. 

Risk Factors: 19-22 
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 A virus such as rotavirus, winter vomiting disease ( Norwalk virus or norovirus), entero 

virus or hepatitis virus 

 Bacteria, such as E.coli, salmonella, shigella, c diff (clostridium), or cholera (Vibrio 

cholera). 

 Children who have lowered levels of zinc have a greater number of instances of diarrhea, 

severe diarrhea and diarrhea associated with fever.  

 Lack of clean water 

 Open defecation. 

Probiotics Used: 

L. GG was found to decrease the duration of this diarrhea within 1-2 days in combination with an 

increase in IgA and a decrease in rotavirus shedding23-26. No such effects was found for L. 

acidophilus, L. rhamnosis,L. delbrueckii and S. thermophile.27-29. 

HELICOBACTER PYLORI ERADICATION, CONSTIPATION AND LACTULOSE 

MALABSORPTON: 

Probiotics have also been tested as eradication therapy for H. pylori. In vitro, specific lactobacilli 

and bifidobacteria have been found to exert bactericidal effects against H. pylori, probably by the 

production of bacteriocins or organic acids30. 

Probiotics Used: 

Beneficial effects were found on self- reported severity of constipation in 70 chronically 

constipated adults treated with L. casei Shirota31or placebo for 4 weeks. A small beneficial effect 

of a 24% increase in defecation frequency has been observed after L. rhamnosis intake in 

combination with Propioni bacterium freudenreichii32. 

Yoghurt and probiotic bacteria are also often given to improve and lactose  digestion and to reduce 

symptoms of intolerance in lactulose malabsorbers, as fermented milk products have been 

observed to be tolerated better than milk.4 Beneficial effects can be caused by microbial β- 

galactosidase, a delayed GI transit time, a reduced sensitivity to symptoms and positive effects on 

intestinal functions and the colonic microbiota33. 

Table 1: Different types of Probiotic microbial strains and their usage.34 

Disease name strain 

Eczema Escherichia coli 
Bifidobacteriumbifidum 
Bifidobacteriumlactis 

Lactococuslactis 
Food allergies immunity Escherichia coli 
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Bacillus circulans PB7 

Lactobacillus plantarum 
DSMZ 12028 

Antibiotic effect removal Enterococcus mundtii ST4SA 

Lactobacillus plantarum 
Lactobacillus brevis KB290 

Lactobacillus strains 
Bifidobacterium strains 

Gastroenteritis  Lactobacillus casei 

Therapeutics Intestinal hyper 
permeability 

Lactobacillus plantarum species 299(LP299) 

Vaginal candidiasis(thrush) Lactobacillus reuteri RC-14 
Lactobacillus rhamnosusGR-1 

Urinary tract infection Lactobacillus rhamnosus GR-1 

Lactobacillus reuteri RC-14 
Lactose Intolerance Lactobacillus acidophulus 

Non-steroidal anti- inflammatory drug Escherichia coli strain Nissle 1917 
Intestinal dysbosis  Lactobacillus johnsonii La1 

Lactobacillus strain 

Lactobacillus GG 
Irritable bowel syndrome Bifidobacteriuminfantis 35624 

Escherichia coli DSM17252 
Bifidobacteriuminfantis 35624 

Traveler‟s diarrhea Lactobacillus GG 

Lactobacillus plantarum 
Radiation –induced diarrhea Lactobacillus casei dn-114 001 
Crohn‟s disease Escherichia coli strain Nissle 1917 

Prevention of colon cancer Enterococcus faecium M-74 
Lactic acid bacteria 

Ulcerative colitis Lactobacillus acidophilus 
Escherichia coli strain Nissle 1917 
Bifidobacterium 

Peptic ulcer disease Lactobacillus acidophulus 
Prevention of atopy Lactobacillus rhamnosis GG 

Hypercholesterolemia and 
cardiovascular diseases 

Enterococcus faecium M-74 
Lactobacillus plantarum 
Propionibacteriumfreudenreichii 

Lactobacillus plantarum PH07 

Relation of Probiotics to our health:34 

1. Probiotics are useful and friendly microbes.  

2. They are able to compete with the bad microbes and colonize our digestive system.  

3. They are able to ferment our food to simpler by products and could promote our health by ma ny 

different mechanisms. 

4. Their amount could be deteriorated due to many factors, such as incorrect diet, alcohol, age and 

so on. This is why they should be taken through our regular diet.  
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5. In particular cases such as after antibiotic treatments, where they are expected to be affected 

severely, they should be taken orally in considerable amounts or with food.  

6. Probiotics promote health while they: 

 Remove the side effect of the pathogens or the harmful microbes.  

 Supply the body with useful byproducts.  

 Reduce the jobs of our digestive system. 

 Reduce the effect of the first attack of harmful compounds, instead of our cells, by their 

biofilm, which protects our digestive system. 

 Reduce the amount of food needed by our bodies due to the correct digestion and 

metabolism of any amount of food. 

 Probiotics in some cases could complement the deficiency in our genetic materials by 

helping us to borrow the products of their genes(such as in case of the lactose fermentation 

deficiency). 

Role of Probiotics in disease treatment and management:34 

1. Suppression of theputrefactive-type fermentation which was one of the IlyaIlyich Metchnikoff 

postulations about the usefulness of Probiotics  

2. Used to reduce the antibiotic destructive effect and to regenerate any type of loss in beneficial 

microflora. Some Bacillus species are recommended for use with antibiotics while they are 

resistant to them  

3. Treating of the diarrheal disorder. Saccharomyces cerevisiaevarboulardii was used widely for 

treating various diarrheal disorders  

4. Improving intestinal tract health  

5. Enhancing the immune system, synthesis and enhancing the bioavailability of nutrients  

6. Reducing symptoms of lactose intolerance and decreasing the prevalence of allergy in 

susceptible individuals  

7. Reducing the risk of certain cancers  

8. Control of serum cholesterol levels  

9. Improved digestion of lactose against food containing lactose. 

10. Probiotics may also influence the protective functions of the intestinal mucosa including the 

synthesis and secretion of antibacterial peptides  

11. Hypertension (Blood pressure control)  

12. Condition of the genitourinary tract 
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CONCLUSION: 

The intestinal microbiota is a very complex ecosystem, which has several important functions for 

the host. Probiotic bacteria are increasingly used in several GI diseases, especially when intestinal 

bacteria might be involved in their pathogenesis. Evidence for the therapeutic or preventive 

application of particular probiotic strains is available for AAD, Rota-virus-associated diarrhea. 

Results are encouraging for IBS, UC and for reducing side effects by H.pylori eradication 

therapies but are less clear for CD, lactose intolerance and constipation.As different probiotic 

strains can have different effects, further insight into disease entities and into functioning of 

probiotic strains is required to be able to select well-characterized strains with specific health 

benefits. 

REFERENCES: 

1. Havenaar R, Ten Brink B, Huisin‟ t Veld JHJ. In: Fuller R, ed. Probiotics: the scientific 

Basis. London: Chapman & Hall, 1992:209-24 

2. Holzapfel WH, Haberer P, Snel J, Schillinger U, Huisin „t Veld JHJ. Overview of gut flora 

and probiotics. Int J Food Microbiol 1998;41:85-101 

3. Gorbach SL. Lactic acid bacteria and human health. Ann Med 1990;22:37-41 

4. Ouwehand AC, Salminen S, Isolauri E. Probiotics: an overview of beneficial effects. 

Antonie van Leeuwenhoek 2002; 82: 279-89 

5. Balsari A, Ceccarelli A, DubiniF ,FesceE, Poli G. The fecal microbial population in the 

irritable bowel syndrome. Microbiologica 1982; 5: 185-94. 

6. Wyatt GM, Bayliss CE, Lakey AF, Bradley HK, Hunter JO, Jones VA. The faecal flora of 

two patients with food related irritable bowel syndrome during challenge with symptom-

provoking foods. J Med Microbiol 1988; 26: 295-9. 

7. Wouters MM, Vicario M, Santos J (2015). “The role of mast cells in functional GI 

disorders”. Gut 65:155-168. 

8. Ohman L, Simren M; Simren (2010). “Pathogenesis of IBS : Role of inflammation, 

immunity and neuroimmune interactions”. Nature Reviews Gastroenterology &Hepatology 

7 (3): 163-73. 

9. O‟Mahony, McCarthy J, Kelly P et al. Lactobacillus and bifidobacterium in irritable bowel 

syndrome: symptom responses and relationship to cytokine profiles. Gastroenterology 

2005; 128: 541-51. 



Satyanarayana et. al., Am. J. PharmTech Res. 2016; 6(4)     ISSN: 2249-3387 

151 www.ajptr.com 

 

10. Sartor RB. Enteric microflora in IBD: pathogens or commensals. Inflamm Bowel Dis 

1997;3: 230-5. 

11. Thompson-Chagoyan OC, Maldonado J, Gil A. Aetiology of inflammatory bowel disease 

(IBD): role of intestinal microbiota and gut-associated lymphoid tissue immune response. 

ClinNutr 2005; 24: 339-52. 

12. Korzenik JR, Podolsky DK. Evolving knowledge and therapy of inflammatory bowel 

disease. Nat Rev Drug Discov 2006; 5: 197-209. 

13. Mahida YR, Rolfe VE. Host-bacterial interactions in inflammatory bowel disease. ClinSci 

(Lond) 2004; 107: 331-41. 

14. Hart AL, Al-Hassi HO, Rigby RJ, et al. Characteristics of intestinal dendritic cells in 

inflammatory bowel diseases. Gastroenterology 2005; 129: 50-65. 

15. Madsen K, Cornish A, Soper P, et al. Probiotic bacteria enhance murine and human 

intestinal epithelial barrier function. Gastroenterology 2001; 121: 580-91. 

16. Schultz M, Veltkamp C, Dieleman LA, et al. Lactobacillus plantarum 299V in the 

treatment and prevention of spontaneous colitis in interleukin-10-deficient mice. Inflamm 

Bowel Dis 2002; 8: 71-80. 

17. McCarthy J, O‟Callaghan L, et al. Double blind, placebo controlled trial of two probiotic 

strains in interleukin 10 knockout mice and mechanistic link with cytokine balance. Gut 

2003; 52: 975-80. 

18. Hogenauer C, Hammer HF, Krejs GJ, Reisinger EC. Mechanisms and management of 

antibiotic-associated diarrhea. Clin Infect Dis 1998; 27: 702-10. 

19. Barbut F, Meynard JL. Managing antibiotic-associated diarrhoea. BMJ 2002; 324: 1345-6 

20. Wistrom J, Norrby SR, Myhre EB, et al. Frequency of antibiotic-associated diarrhoea in 

2462 antibiotic-treated hospitalized patients: a prospective study. J Antimicrob Chemother 

2001; 47:43-50. 

21. “WHO | Diarrhoeal disease”. Who.int. Retrieved 2014-03-10 

22. Bahl R, Bhandari N, Hambidge KM, Bhan MK (August 1998). “Plasma zinc as a predictor 

of diarrheal and respiratory morbidity in children in an urban slum setting”. The American 

Journal of Clinical Nutrition 68 (2 Suppl): 414S-417S. 

23. Isolauri E, Kaila M, Mykkanen H, Ling WH, Salaminen S. Oral bacteriotherapy for viral 

gastroenteritis. Dig Dis Sci 1994; 39: 2595-600. 

24. Kaila M, Isolauri E, Saxelin M, ArvilommiH,Vesikari T. Viable versus inactivated 

lactobacillus strain GG in acute rotavirus diarrhea. Arch Dis Child 1995;72:51-3. 



Satyanarayana et. al.,  Am. J. PharmTech Res. 2016;6(4)  ISSN: 2249-3387 

www.ajptr.com  152 

 

25. Guarino A, Canani RB , Spagnuolo MI, Albano F, Di Benedetto L.Oral bacterial therapy 

reduces the  duration of symptoms and of viral excretion in children with mild diarrhea 

PediatrGastroenterolNutr 1997;25:516-9. 

26. 26.Shornikova AV, Isolauri E, Burkanova L, Lukovnikova S, Vesikari T. A trial  in the 

Karelian Republic of oral rehydration and Lactobacillus GG for treatment of acute diarrhea. 

ActaPaediatr 1997; 86:460-5. 

27. Majamaa H ,IsolauriE,SaxelinM,VesikariT.Lactic acid bacteria in the treatment of acute 

rotavirus gastroenteritis. JPediatrGastroenterolNutr 1995;20:333-8 

28. Bin LX. Controlled clinical trial in infants and children comparing Lacteol Fort sachets 

with two anti-diarrheal reference drugs. Ann Pediatr (Paris) 1995; 42:396-401. 

29. Boulloche J, Mouterde O, Mallet E. Management of acute diarrhea in infants and toddlers. 

Ann Pediatr (Paris) 1994; 41:457-63. 

30. Gotteland M, Brunser O, Cruchet S. Systematic review: are probiotics useful in controlling 

gastric colonization by Helicobacter pylori? Aliment Pharmacol Ther 2006; 23:1077-86. 

31. .Koebnick C, Wagner I, Leitzmann P, Stem U, ZunftHJ.Probiotic beverage containing 

Lactobacillus caseiShirota improves gastro intestinal symptoms in patients with chronic 

constipation. Can J Gastroenterol 2003;17:655-9. 

32. Ouwehand AC, Lagstrom H, Suomalainen T, Salminen S. Effect of probiotics on 

constipation, fecal azoreductase activity and fecal mucin content in the elderly. Ann 

NutrMetab 2002; 46:159-62. 

33. de Verse M, Stegelmann A, Richer B, Fenselau S, Laue C, Schrezenmeir J. Probiotics-

compensation for lactase insufficiency. Am J ClinNutr 2001; 73:421S-9S. 

34. A.A.Amara., A.Shibl ,Role of probiotics in health improvement, infection control and 

disease treatment and management. Saudi Pharmaceutical Journal 2015; 23:107-114. 
 

 

 

 

 

 

 

 

 

 

 

 

 

  AJPTR is 

 Peer-reviewed       

 bimonthly 

 Rapid publication 

Submit your manuscript at: editor@ajptr.com 

mailto:editor@ajptr.com

