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	 In recent years, growing scientific attention has focused on the therapeutic potential 
of probiotics, particularly strains belonging to the genera Lactobacillus and Bifidobacterium, in 
promoting human health. They contribute to the modulation of gut microbiota and are widely 
used in functional foods. Emerging evidence indicates that probiotics play an important role in 
the prevention and management of gastrointestinal disorders, including inflammatory bowel 
disease, irritable bowel syndrome and ulcerative colitis. In addition, probiotics show promise 
in preventing obesity and in managing type 2 diabetes and cardiovascular diseases through the 
regulation of host metabolism and inflammatory responses. Probiotics are also implicated in the 
eradication of Helicobacter pylori and in reducing the risk of gastric ulcer development. This 
review summarizes findings from peer-reviewed articles published between 2014 and 2025, 
identified through major scientific databases, that investigate probiotics and their therapeutic 
applications. Overall, probiotics appear to be promising adjunctive therapeutic agents for 
gastrointestinal, metabolic and cardiovascular conditions. However, probiotic effects are highly 
strain-specific and are influenced by dosage, host factors and disease status. Although existing 
data are promising, further well-designed, large-scale clinical trials are required to establish 
their efficacy, safety and standardized therapeutic guidelines.
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Overview of gut microbiota and its impact on 
human health
	 Researches have proved that the gut 
microbiome is crucial for human health, affecting 
the metabolism, nutrition, physiology and 
immunity. Dysbiosis, the disturbance of the 
gut microbiota balance, is one of the factors to 
provoke gastrointestinal issues like inflammatory 
bowel disease and irritable bowel syndrome.1-3 
Additionally, dysbiosis is associated with multiple 
systemic diseases, such as obesity, diabetes 

mellitus type 2 and allergies. In recent years, the 
interest in rectifying the gastrointestinal health 
and preventing intestinal infections brought about 
by imbalanced diet and other lifestyle factors has 
been exponentially increasing.4 Administration of 
probiotics has been an efficient and new gateway to 
re-balancing of the instigated gut microbiota.5 An 
overview of the diverse health benefits associated 
with probiotic supplementation is depicted in 
Figure 1.
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Evolution and definition of probiotics: Current 
perspectives
	 The definition of the term “probiotic” has 
evolved since it was first coined in 1965. Currently, 
most of the scientific and international community 
acknowledges the definition proposed by ISAPP 
in 2014. 6 Based on this definition, probiotics are 
“live microorganisms that when administered 
in sufficient quantities confer a health benefit 
to the host”.7 Recently various research on the 
human gut microbiota and evolution in analytical 
techniques have led to the emergence of new terms 
associated to the probiotic field such as next-
generation probiotics, live biotherapeutic products, 
prebiotics, synbiotics, pharmabiotics, postbiotics 
and biogenics.8 
Lactobacillus and Bifidobacterium: The leading 
probiotic strains
	 Among the lactic acid bacteria, the 
genus Lactobacillus and Bifidobacterium have 
also attracted much interest in the worldwide 
probiotic field.9 There is scientific evidence of the 
benefits of individual probiotic factors in various 
gastrointestinal diseases, including irritable 

bowel syndrome, the elimination of Helicobacter 
pylori, inflammatory bowel disease, diarrhea, 
gastrointestinal disorders and allergic conditions 
such as atopic dermatitis. Probiotics have potential 
uses for non-alcoholic fatty liver disease, obesity, 
insulin-resistant syndrome, type 2 diabetes, many 
types of cancer and they can also reduce the side 
effects of cancer treatment. Furthermore, probiotics 
play important roles in immune health, metabolic 
health, dental health and brain health. Besides, the 
possible role of probiotics as an adjunct therapy in 
the management of COVID-19 and its prevention is 
still under investigation.5,10 The beneficial effects of 
probiotics are strain-specific and further research is 
required to demonstrate the clinical benefits of each 
strain. Representative probiotic strains and their 
corresponding therapeutic targets are highlighted 
in Figure 2.
	 This review has outlined the scientific 
foundation of using probiotics to prevent and 
manage several health problems. Table 1 categorizes 
probiotic strains according to disease indication, 
level of evidence and proposed mechanisms 
of action. The review further discussed the 

Fig. 1. Highlights of the health benefits of probiotics
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Fig. 2. Strain-specific therapeutic effects of selected probiotic strains across gastrointestinal, metabolic and 
cardiovascular conditions.

mechanisms of action of probiotics such as immune 
modulation, inflammation reduction, gut barrier 
enhancement and metabolic function improvement 
(Figure 3). Moreover, the discovery of probiotics 
remains pivotal in modern medical intervention.

MATERIALS AND METHODS

	 This narrative review synthesized evidence 
on probiotic health benefits through a systematic 
literature search conducted in February 2026, 
covering peer-reviewed articles from January 2014 
to February 2026 in PubMed/MEDLINE, Google 
Scholar, Web of Science, Scopus, ScienceDirect, 
Elsevier, MDPI, SciFinder and Scirus (with 
hand-searching of references); keywords 
included (“probiotic*” OR “Lactobacillus*” 
OR “Bifidobacterium*” OR “gut microbiota”) 
AND (“health benefit*” OR “therapeutic*” OR 
“gastrointestinal” OR “inflammatory bowel 
disease” OR “irritable bowel syndrome” OR 
“ulcerative colitis” OR “obesity” OR “type 2 
diabetes” OR “cardiovascular” OR “Helicobacter 

pylori” OR “mechanism*”) using Boolean 
operators, no language limits. Inclusion focused on 
original research (in vitro/animal/human trials) or 
reviews demonstrating strain-specific effects on GI/
metabolic/cardiovascular conditions or mechanisms 
(e.g., immune modulation, gut barrier); exclusions 
were pre-2014 studies (except seminal mechanism 
papers), non-peer-reviewed items and irrelevant 
topics. Two authors independently screened 
approximately 500 titles/abstracts, reviewed full 
texts, resolved discrepancies by consensus, and 
narratively extracted data from 82 high-quality 
sources prioritizing RCTs and recent high-impact 
publications, without formal PRISMA or quality 
scoring as per narrative review standards.
Health attributes of probiotics 
	 Probiotics have demonstrated potential to 
support the management of and reduce risk factors 
for various conditions including cardiovascular 
disease (CVD), type 2 diabetes mellitus (T2DM), 
obesity, ulcerative colitis (UC), Helicobacter pylori 
infections, inflammatory bowel disease (IBD) and 
irritable bowel syndrome (IBS).
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Table 1. Strain-Specific Probiotic Evidence Summary

Conditions	 Key strains	 Evidence level	 Primary mechanism

Ulcerative colitis	 VSL#3, E. coli Nissle 1917	 Strong (RCTs = 	 Barrier repair, ↓NF-κB.52-60

		  mesalazine)
IBS	 B. infantis,L. plantarum 299v	 Moderate 	 ↓Visceral hypersensitivity.70-78

		  (symptom relief)
H. pylori	 L. reuteri,S. boulardii	 Strong 	 Urease inhibition, 
		  (?eradication 10-15%)	 adhesion block.61-69

T2DM	 L. rhamnosus, B. longum	 Emerging (↓HbA1c, 	 SCFA production, 
		  ‘!insulin sensitivity)	 ↓ inflammation.23-38

Obesity	 L. gasseri SBT2055	 Preliminary 	 Leptin/adiponectin 
		  (↓BMI 0.5-1kg/m²)	 modulation.39-51

CVD	 L. plantarum 299v	 Preliminary 	 Bile salt hydrolase.11-22

			 

IBD	 S. boulardii,L. rhamnosus 	 Moderate-Strong 	 ↓TNF-α/IL-6/IL-1β, 
	 GG, E. coli Nissle	 (adjunct remission)	 tight junctions.79-91	

Probiotics in cardiovascular disease prevention
	 Probiotics have been investigated for their 
potential role in modulating certain cardiovascular 
risk factors; however, clinical evidence remains 
strain-specific and variable.11 In hypertension, 
Lactobacillus helveticus lowers blood pressure 
by producing bioactive peptides that inhibit 
angiotensin-converting enzyme (ACE), thereby 
reducing vasoconstriction and improving vascular 
tone.12 In atherosclerosis, Lactobacillus plantarum 
and Bifidobacterium longum promote bile acid 
deconjugation, enhance cholesterol excretion, 
improve lipid metabolism, and attenuate plaque 
development while suppressing oxidative stress–
mediated vascular injury.13,14 In patients with stable 
coronary artery disease, supplementation with 
Lactobacillus plantarum 299v (1 × 10¹p  CFU/
day) for 12 weeks improved endothelial function 
and reduced IL-6 and C-reactive protein levels.15 
Similarly, in individuals undergoing coronary 
angiography, administration of L. plantarum 299v 
(2 × 10¹p  CFU/day) for six weeks significantly 
reduced systolic blood pressure, IL-8, IL-12, and 
leptin, supporting its potential role in secondary 
prevention.11 Lactobacillus acidophilus improves 
dyslipidemia by lowering LDL-cholesterol and 
triglycerides while increasing HDL-cholesterol.16,17 
Emerging evidence suggests that probiotics may 
influence stroke outcomes through modulation 
of the gut–brain axis and neuroinflammation.18,19  
In heart failure and myocardial infarction, 

probiotics may attenuate systemic inflammation, 
oxidative stress, trimethylamine-N-oxide (TMAO) 
production, and adverse cardiac remodeling.20-22

The role of probiotics in managing type 2 
diabetes mellitus
	 Probiotics demonstrate therapeutic 
potential in type 2 diabetes mellitus (T2DM) by 
improving insulin sensitivity, lowering blood 
glucose, and reducing inflammation.23,24 Gut 
microbiota dysbiosis disrupts carbohydrate 
and lipid metabolism, contributing to insulin 
resistance and chronic inflammation in 
T2DM patients.25,26 Lactobacillus rhamnosus 
and Lactobacillus paracasei attenuate fasting 
blood glucose and enhance insulin sensitivity 
through gut microbiota remodulation and 
downregulation of pro-inflammatory cytokines 
(TNF-á, IL-6).  27,28 Bifidobacterium longum 
and Bifidobacterium bifidum improve glucose 
metabolism by increasing short-chain fatty acid 
(SCFA) production, particularly butyrate, thereby 
enhancing gut barrier integrity and reducing gut 
permeability and inflammation.29,30 Lactobacillus 
plantarum  and Lactobacillus acidophilus 
decrease oxidative stress via antioxidant activity 
in the pancreas and liver, while Bifidobacterium 
animalis limits lipopolysaccharide (LPS)-induced 
endotoxemia.31-33 Probiotics also influence incretin 
hormones, gut–brain axis signaling, and glycemic 
regulation.34,35 Clinical trials support these 
mechanisms. A 12-week randomized study 
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involving 150 patients showed that probiotics 
combined with metformin significantly reduced 
fasting blood glucose, postprandial glucose, and 
HbA1c, while lowering gastrointestinal side 
effects. Another 12-week trial in 58 patients 
demonstrated enhanced hypoglycemic response 
with multi-strain probiotics through modulation 
of gut microbiota, bile acid metabolism, and SCFA 
production.36  Meta-analyses of 15–30 randomized 
controlled trials (902–1827 patients) confirmed 
significant reductions in HbA1c, fasting glucose, 
insulin levels, and HOMA-IR.37  Collectively, 
probiotics represent a promising adjunct therapy 
that may also reduce complications such as diabetic 
retinopathy.38 

Probiotics in obesity management
	 Probiotics play a significant role in 
obesity management by modulating gut microbiota 
composition, improving metabolic function, and 
suppressing chronic low-grade inflammation.39,40 
Obesity-associated dysbiosis, characterized by 
an increased Firmicutes-to-Bacteroidetes ratio, 
has been linked to enhanced energy harvest and 

fat accumulation.41,42 Probiotic strains such as 
Lactobacillus gasseri, Lactobacillus plantarum, 
and Bifidobacterium longum contribute to body 
fat reduction through increased production of 
short-chain fatty acids, particularly butyrate, 
which promotes fatty acid oxidation, improves 
insulin sensitivity, and attenuates inflammation.43-45 
Lactobacillus rhamnosus and Lactobacillus 
acidophilus further regulate lipid metabolism, 
reducing hepatic fat deposition.46,47 Probiotics 
also strengthen gut barrier integrity, limiting 
translocation of lipopolysaccharides into circulation 
and thereby decreasing metabolic endotoxemia and 
insulin resistance.48,49 Additionally, modulation 
of appetite-regulating hormones such as leptin 
and adiponectin supports improved satiety and 
adipose tissue regulation.50 Clinical trials and meta-
analyses report modest but significant reductions 
in body weight and body mass index, particularly 
with multi-strain formulations administered for 
more than eight weeks in overweight and obese 
adults. Although findings remain strain-specific 
and duration-dependent, probiotics represent a 

Fig. 3. Mechanisms of Action of Probiotics in Various Diseases
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promising adjunct strategy for improving metabolic 
health and weight management.51

Probiotics in the management of ulcerative 
colitis
	 Probiotics such as Escherichia coli Nissle 
1917 (EcN), Lactobacillus spp. (Lactobacillus 
acidophilus, Lacticaseibacillus casei), and 
Bifidobacterium spp. (Bifidobacterium infantis) 
demonstrate therapeutic potential in ulcerative 
colitis (UC) by restoring gut microbiota balance.52 
Patients with UC-associated dysbiosis promotes 
intestinal inflammation and epithelial barrier 
dysfunction.53 Probiotics strengthen barrier 
integrity by enhancing mucin secretion and tight 
junction protein expression, thereby limiting 
pathogen translocation.54,55 They modulate immune 
responses through inhibition of the NF-êB pathway, 
reducing pro-inflammatory cytokines (TNF-á, 
IL-6, IL-1â) and increasing anti-inflammatory 
cytokines (IL-10, TGF-â), thus attenuating chronic 
inflammation.56 Additionally, probiotics increase 
short-chain fatty acid production, particularly 
butyrate, which nourishes colonocytes and 
promotes mucosal healing.57 Clinical trials support 
these effects. A pediatric study demonstrated that 
EcN effectively maintains remission in young 
UC patients.58 Evidence indicates that active 
UC responds favorably to EcN (Mutaflor) and 
the multi-strain formulation VSL#3, comprising 
Lacticaseibacillus casei, Lactobacillus plantarum, 
Lactobacillus acidophilus ,  Lactobacillus 
delbrueckii subsp. bulgaricus, Bifidobacterium 
longum, Bifidobacterium breve, Bifidobacterium 
infantis, and Streptococcus salivarius subsp. 
thermophilus. VSL#3 induces clinical remission 
and symptom improvement without increased 
adverse effects; notably, over 50% of mild-to-
moderate UC patients unresponsive to conventional 
therapy achieved remission after six weeks. 

Similarly, EcN is as effective and safe as mesalazine 
for maintaining remission and is endorsed in ECCO 
guidelines as an evidence-based probiotic for 
adults and children.59 Although probiotics alleviate 
symptoms and maintain remission, they are most 
effective as adjuncts within a comprehensive 
treatment strategy rather than as monotherapy.60 

Further long-term studies are needed to confirm 
sustained efficacy and safety.

Helicobacter pylori eradication via probiotic 
modulation of gastric gut microbiota
	 Probiotics, including Lactobacillus 
a c i d o p h i l u s ,  L a c t o b a c i l l u s  r e u t e r i , 
Bifidobacterium lactis, Saccharomyces boulardii, 
and Lactiplantibacillus plantarum, enhance 
Helicobacter pylori eradication rates and reduce 
treatment side effects when used as adjuncts to 
standard antibiotic therapy through  improved 
gut health and immune modulation.61,62 They 
compete with H. pylori for gastric mucosal 
adhesion sites, produce antimicrobial metabolites 
such as lactic acid, short-chain fatty acids, and 
hydrogen peroxide, and suppress urease activity, 
thereby impairing bacterial survival in the acidic 
gastric environment.63-65 Probiotics also enhance 
mucosal immunity by increasing IgA production, 
reinforcing barrier integrity, and reducing pro-
inflammatory cytokines including IL-6 and 
TNF-á.66,67 Furthermore, they restore microbiota 
balance disrupted by infection or antibiotic 
therapy.68 Clinical studies in children and adults 
demonstrate that multi-strain formulations such 
as Lacidofil® significantly increase eradication 
rates, frequently achieving ed90% compared with 
70–86% for standard therapy alone, while reducing 
gastroduodenal inflammation and antibiotic-
associated adverse effects. Adjunctive probiotic 
supplementation is also associated with improved 
gastrointestinal tolerance and faster symptom 
resolution, supporting its role as an effective 
complementary strategy in H. pylori management 
and long-term gastric health maintenance.69

Probiotics in treating irritable bowel syndrome 
(IBS) 
	 Probiotics are increasingly recognized 
for their therapeutic potential in irritable bowel 
syndrome (IBS), a condition associated with gut 
microbiota dysbiosis.70 Restoration of microbial 
balance through strains such as Bifidobacterium 
infantis, Lactobacillus plantarum, Lactobacillus 
rhamnosus, and Escherichia coli Nissle 1917 
has shown clinical benefit.71 Probiotics reduce 
pathogenic bacteria, enhance microbial diversity, 
and strengthen intestinal barrier integrity by 
improving epithelial function and lowering gut 
permeability. They promote short-chain fatty 
acid production, particularly butyrate, supporting 
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mucosal integrity.72,73 Additionally, probiotics 
exert immunomodulatory effects by reducing pro-
inflammatory cytokines, modulating gastrointestinal 
motility, and decreasing visceral hypersensitivity 
through actions on opioid and cannabinoid 
receptors.74-76 Clinical evidence supports these 
mechanisms. A 4-week randomized, double-blind, 
placebo-controlled trial in Vietnamese patients with 
unconstipated IBS reported significantly higher 
overall symptom improvement (80.8% vs. 45.8%, 
p = 0.009) and abdominal pain reduction (69.2% vs. 
41.7%, p = 0.048) with multi-strain Lactobacillus 
(1 × 10y  CFU/day) compared to placebo, without 
adverse events.77 Similarly, a 16-week trial in 
IBS-D patients demonstrated significant reductions 
in abdominal pain (69% vs. 47%, p < 0.001) and 
improved IBS severity and quality of life with a 
14-strain probiotic (8 × 10y  CFU, twice daily).78

Probiotics in treating inflammatory bowel 
disease (IBD)
	 Probiotics show therapeutic promise 
in the management of IBD, including Crohn’s 
disease (CD) and ulcerative colitis (UC).79 IBD 
is characterized by chronic gastrointestinal 
inflammation associated with dysbiosis, impaired 
gut barrier integrity, and increased permeability.80  
Specific strains such as Saccharomyces boulardii, 
Escherichia coli Nissle 1917, Lactobacillus 
rhamnosus, and Faecalibacterium prausnitzii help 
restore microbial balance, suppress inflammation, 
and support epithelial integrity.81,82 S. boulardii 
reduces recurrent inflammation following surgical 
diversion, while E. coli Nissle 1917 and L. 
rhamnosus upregulate tight junction proteins, 
strengthening barrier function.83-86 Probiotics 
inhibit pro-inflammatory cytokines (TNF-á, 
IL-6, IL-1â), produce antimicrobial substances 
such as lactic acid and hydrogen peroxide, and 
stimulate aryl hydrocarbon receptors (AhRs), 
thereby promoting anti-inflammatory immune 
modulation.87-89 Clinical evidence supports these 
mechanisms. A 2019 UK study reported that 
a multi-strain probiotic significantly reduced 
intestinal inflammation in ulcerative colitis but 
showed no comparable benefit in Crohn’s disease, 
indicating strain- and disease-specific effects. 
Similarly, a 2019 study from China found that 
adjunct probiotic therapy alongside standard 
treatment improved gut microbiota composition 
and reduced pro-inflammatory cytokines compared 

with conventional therapy alone.90 In addition, 
findings from other clinical trials indicate that 
probiotics have been investigated as adjunctive 
therapy in inflammatory bowel disease to prevent 
treatment-associated dysbiosis during prolonged 
antibiotic or immunosuppressive therapy and to 
help restore microbial balance in newly diagnosed 
patients or during disease exacerbations.91

CONCLUSION

	 The health benefits of probiotics have been 
widely investigated and accumulating evidence 
suggests that certain strains may contribute to 
the management of digestive conditions such 
as inflammatory bowel disease (IBD), irritable 
bowel syndrome (IBS), ulcerative colitis and 
Helicobacter pylori infection. Emerging studies 
have also explored their potential roles in obesity, 
type 2 diabetes and cardiovascular diseases, 
although the strength of evidence varies across 
conditions. Probiotics exert their effects through 
mechanisms including competitive exclusion of 
pathogens, enhancement of mucosal immunity, 
production of antimicrobial compounds and 
modulation of inflammatory responses. However, 
probiotic efficacy remains highly strain-specific 
and influenced by dosage, host characteristics and 
disease status. Further well-designed, large-scale 
human clinical trials are required to determine 
optimal strains, dosages, long-term safety and 
standardized therapeutic recommendations. 
In addition, clearer regulatory frameworks are 
necessary to support evidence-based health claims 
and ensure safe application in medical and food 
industries.
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