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Objective: Obesity is a major global public health concern, closely linked to an increased risk of 
metabolic, cardiovascular, and inflammatory disorders. Growing evidence indicates that dysbiosis 
of the gut microbiota plays a central role in regulating energy metabolism, fat storage, and the 
pathogenesis of obesity. Probiotics, by modulating gut microbiota composition, represent a 
potential therapeutic strategy for obesity management. 

Methods: A comprehensive literature search was conducted across major databases, including 
PubMed, Scopus, and Web of Science, to identify peer-reviewed studies examining the effects of 
probiotics on obesity. Selected studies were analyzed with a focus on anthropometric outcomes, 
lipid and glucose metabolism, and mechanisms underlying gut microbiota regulation. 

Results: Evidence suggests that specific probiotic strains, particularly those belonging to the 
genera Lactobacillus and Bifidobacterium, may promote reductions in body weight, body mass 
index (BMI), and body fat. These effects are primarily mediated through modulation of energy 
metabolism, attenuation of inflammation, and enhancement of insulin sensitivity. While these two 
genera are the most extensively studied in obesity research, emerging strains, such as 
Akkermansia muciniphila, are gaining attention as promising candidates for further investigation. 

Conclusion: Current findings support the potential of probiotics as a safe and promising 
adjunctive strategy in obesity management. However, well-designed clinical trials are needed to 
determine the most effective strains, optimal dosing, and treatment duration. 
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Introduction 

Obesity a complex metabolic disorder 

characterized by excessive or abnormal fat 

accumulation and is widely recognized as a global 

health crisis [1]. Its profound impact on both 

physical and mental health has established obesity 

as a major public health challenge worldwide [2]. 

The significance of this condition is underscored by 

its rapidly increasing prevalence and its 

association with elevated risks of cardiovascular 

diseases, type 2 diabetes, metabolic disorders, 

certain cancers, and reduced quality of life [3]. 

Furthermore, the economic burden of managing 

obesity and its complications places substantial 

pressure on healthcare systems [4]. 

The etiology of obesity is multifactorial, involving 

genetic predisposition, environmental influences, 

lifestyle factors, high-calorie diets, physical 

inactivity, and psychological determinants [5]. 

Emerging evidence highlights the critical role of gut 

microbiota dysbiosis in the onset and progression 

of obesity [6]. Pathophysiologically, obesity is 

characterized by energy imbalance, chronic 

systemic inflammation, insulin resistance, and 

alterations in the gut–brain axis [7]. The gut 

microbiota influences fat metabolism, energy 

absorption, and inflammatory responses, thereby 

contributing to either the development or 

mitigation of obesity [8]. 

Obesity is associated with a wide range of 

complications, including cardiovascular disorders, 

type 2 diabetes, metabolic dysfunction, 

musculoskeletal and respiratory issues, as well as 

psychological conditions such as anxiety and 

depression [9]. These complications can 

significantly reduce both lifespan and quality of life 

[9]. Clinical diagnosis typically relies on 

anthropometric measurements, including body 

mass index (BMI), waist-to-hip ratio, body fat 

percentage, and comprehensive clinical evaluation 

[10]. Early and accurate diagnosis is crucial for 

identifying at-risk individuals and implementing 

appropriate therapeutic strategies [10]. 

Management of obesity encompasses both 

pharmacological and non-pharmacological 

approaches. Non-pharmacological interventions 

emphasize dietary modification, increased physical 

activity, and lifestyle changes, whereas 

pharmacological treatments involve anti-obesity 

and metabolic agents [11,12]. Commonly 

prescribed medications, such as orlistat, fluoxetine, 

sertraline, and appetite-regulating drugs, although 

effective in weight reduction, may be accompanied 

by adverse effects and practical limitations [12]. 

The role of traditional and complementary 

therapies in obesity management has gained 

increasing attention. These approaches, which 

focus on metabolic regulation, gut microbiota 

modulation, and reduction of chronic 

inflammation, may serve as effective adjunctive 

treatments [13]. Among these, probiotics exhibit 

anti-inflammatory and metabolic regulatory 

properties, with evidence supporting their 

potential to promote weight loss and improve 

metabolic health [14]. Probiotics are live 

microorganisms that, when administered 

appropriately, restore gut microbial balance and 

enhance gastrointestinal and immune function 

[15]. Commonly studied genera, including 

Lactobacillus and Bifidobacterium, are involved in 

metabolism, inflammation attenuation, and overall 

health maintenance [16]. By modulating gut 

microbiota, regulating energy metabolism, and 

reducing chronic inflammation, probiotics can 

contribute to effective weight management [17]. 

Clinical studies have demonstrated that probiotic 

supplementation may reduce body fat, improve 

insulin sensitivity, and favorably modulate 

inflammatory markers in individuals with obesity 

[18]. 

This review aims to synthesize current evidence on 

the role of probiotics in obesity management, 

focusing on their effects on gut microbiota 

composition, energy metabolism, inflammation, 

and weight reduction. The goal is to provide a 

comprehensive understanding of probiotics as a 

safe and effective adjunctive strategy for 

addressing obesity and related metabolic 

disorders. 
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Methods 

This study is a systematic and narrative review of 

existing evidence on the effects of probiotics in the 

prevention and management of obesity and related 

metabolic disorders. 

Data Sources 

Relevant studies were identified from 

internationally recognized databases, including 

PubMed, Scopus, Web of Science, and Library, as 

well as Persian-language databases such as SID 

and Magiran. 

 

Search Period 

The literature search was restricted to 

publications from 2010 to 2025 to capture the 

most recent and robust evidence regarding the 

effects of probiotics on body weight, obesity, and 

metabolic parameters. 

 

Search Strategy and Keywords 

A combination of primary keywords and Medical 

Subject Headings (MeSH) terms was used to 

identify relevant studies. Key search terms 

included: 

Probiotics, Obesity OR Overweight OR "Metabolic 

syndrome", Gut microbiota OR "Gut–brain axis", 

Lactobacillus, Bifidobacterium and Weight 

management OR Body mass index (BMI)  

Boolean operators (AND, OR) were applied to 

structure the search as follows: 

(Probiotics OR Lactobacillus OR Bifidobacterium) 

AND (Obesity OR Overweight OR "Metabolic 

syndrome") AND ("Gut microbiota" OR "Gut–brain 

axis") 

 

Inclusion Criteria 

Original research articles, reviews, clinical trials, 

and experimental studies examining the effects of 

probiotics on weight reduction or obesity 

management.  

Publications in English or Persian.  

Studies with full-text availability.  

Articles reporting clinical outcomes, underlying 

biological mechanisms, or changes in metabolic 

indicators resulting from probiotic intervention.  

 

Exclusion Criteria 

Studies unrelated to obesity, body weight, or 

probiotics.  

Abstracts, conference proceedings, letters, and 

articles without full text.  Studies with poor 

methodological quality or insufficient data.  Animal 

studies whose findings could not be directly 

extrapolated to humans, except when used to 

support preclinical evidence in the discussion.  

 

Study Selection Process 

All articles identified through the search strategy 

were initially compiled.  

Titles and abstracts were screened to remove 

irrelevant studies.  

Full texts of remaining articles were reviewed, and 

studies meeting the inclusion and exclusion criteria 

were selected for final analysis.  

Key data extracted included study design, 

population, probiotic type, dosage, treatment 

duration, and outcomes related to clinical and 

metabolic effects. 

 

Results 

Evidence from the reviewed studies indicates that 

probiotics can exert beneficial effects in the 

management of obesity and related metabolic 

disorders. Specific strains, particularly those 

belonging to the genera Lactobacillus and 

Bifidobacterium, have been shown to reduce body 

weight, body mass index (BMI), and fat mass. These 

effects are primarily mediated through modulation 
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of energy metabolism, attenuation of systemic 

inflammation, and enhancement of insulin 

sensitivity. 

Animal studies generally report more pronounced 

and significant effects compared to human trials; 

however, the direct translation of these findings to 

clinical practice remains limited. Emerging strains, 

including Akkermansia muciniphila and Hafnia 

alvei, have been identified as promising candidates 

for further investigation. 

A detailed summary of the studies, including study 

design, probiotic strains, dosage, duration, and 

observed effects on weight and metabolic 

parameters, is presented in Table 1. 

Table 1: Overview of studies investigating the effects of probiotics on weight management and metabolic 
outcomes 
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Study Type Population / 

Model 

Intervention Dose / 

Duration 

Primary 

Outcomes 

Key Findings Limitations Author (Year) Reference 

Review Preclinical + Human NGPs (Akkermansia, Hafnia) Variable Weight, 

metabolism, 

inflammation 

Improved 

metabolism and 

weight reduction 

Need for larger 

studies 

Vallianou (2023) [19] 

Review Animal + Human Pro/Prebiotics Variable Weight, 

inflammation 

Metabolic 

improvement 

Heterogeneity Abenavoli (2019) [20] 

Review Animal + limited 

Human 

Lactobacillus, 

Bifidobacterium 

Variable Fat, glucose Reduced fat 

mass 

Limited human 

data 

Nova (2016) [21] 

RCT 50 humans Probiotics 12 weeks Visceral fat Reduced waist 

circumference 

Dependent on 

enterotype 

Song (2020) [22] 

Meta-analysis Obese adults Probiotics 8–12 weeks Weight, BMI Weight 

reduction (~0.55 

kg) 

Small effect Wang (2019) [23] 

Review Conceptual Lactobacillus - F/B ratio Dysbiosis 

correction 

Strain-dependent Stojanov (2020) [24] 

RCT 50 adolescents L. salivarius 12 weeks Inflammation No effect Low baseline 

inflammation 

Gøbel (2012) [25] 

Systematic 

review 

27 studies Pro/Synbiotics ~12 weeks Weight Positive effect in 

most studies 

Heterogeneity Álvarez (2021) [26] 

Meta-analysis 957 participants Probiotics 3–12 weeks Weight, BMI Modest 

reduction 

Small effect Borgeraas (2018) [27] 
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Review Humans Pro/Pre/Synbiotics Variable Appetite Hormone 

regulation 

Need for more 

evidence 

Aoun (2020) [28] 

Animal MSG mice Probiotics + Omega-3 - Weight, insulin Weight 

reduction 

Animal study Kobyliak (2018) [29] 

RCT Humans Probiotics + Herbal - Weight Weight 

reduction 

without group 

difference 

Combination effect Lee (2014) [30] 

Animal HFD mice Multi-strain - Fat, insulin ↑ Akkermansia Animal study Alard (2016) [31] 

Review Animal + Human Lactobacillus, 

Bifidobacterium 

Variable Weight Mostly positive Contradictory 

results 

Ejtahed (2019) [32] 

Review RCTs Pro/Prebiotics - Weight, glucose <3% effect Diet-dependent Barengolts (2016) [33] 

Review Obese children Pro/Pre/Synbiotics - BMI, lipids Improvement in 

some strains 

Strain-dependent Balas (2023) [34] 

Animal MSG mice Probiotic mix 3 months Weight, lipids Obesity 

prevention 

Animal study Savcheniuk 

(2014) 

[35] 

Animal HFCD mice L. plantarum + L. curvatus 9 weeks Fat Fat reduction Animal study Yoo (2013) [36] 

Observational 31,190 children Early-life probiotics - Obesity Reduced risk Observational Zhang (2025) [37] 

RCT 411 pregnant 

women 

L. rhamnosus + B. animalis - GDM, weight Reduced 

gestational 

weight gain 

No effect on GDM Callaway (2019) [38] 
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Longitudinal 

RCT 

159 mother–child 

pairs 

L. rhamnosus GG Prenatal to 

6 months 

Child growth Reduced early 

weight gain 

Requires 

confirmation 

Luoto (2010) [39] 

Meta-analysis 412 participants Probiotics Variable Weight, visceral 

fat 

Significant 

reduction 

Heterogeneity Guo (2025) [40] 

Meta-analysis RCT + Animal Lactobacillus, 

Bifidobacterium 

5–11 weeks BMI, CRP Metabolic 

improvement 

Non-standardized López-Moreno 

(2020) 

[41] 

RCT 87 adults L. gasseri 12 weeks Abdominal fat Significant 

reduction 

Limited population Kadooka (2010) [42] 

Animal HFD/HCD mice Multi-strain 4 weeks Weight Dysbiosis 

improvement 

Animal study Kong (2019) [43] 

RCT 64 children with 

NAFLD 

Multi-strain 12 weeks Liver, lipids Improved fatty 

liver 

No weight change Famouri (2017) [44] 

Animal Mice Pro/Pre/Synbiotics 12 weeks Cognition Cognitive 

improvement 

Animal study Chunchai (2018) [45] 

Animal Dog model E. faecium, B. lactis Variable Weight Weight 

reduction 

Animal study Kang (2024) [46] 

Meta-analysis 1,720 participants Multi-strain ≥8 weeks Weight, 

inflammation 

Dose-dependent 

effect 

Heterogeneity da Silva Pontes 

(2021) 

[47] 

RCT 19 adolescents VSL#3 16 weeks Body fat Increased fat Small sample Jones (2018) [48] 

RCT 62 women Multi-strain 12 weeks Weight, 

hormones 

Weight 

reduction 

Small sample Narmaki (2022) [49] 
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Meta-analysis 19 RCTs Pro/Synbiotics Variable Waist 

circumference 

Reduction Low quality Suzumura (2019) [50] 

Animal Mice L. gasseri BNR17 Variable Weight Weight 

reduction 

Animal study Kang (2013) [51] 

RCT Humans L. sakei Variable Fat Fat reduction No weight change Lim (2020) [52] 

RCT Postmenopausal 

women 

Ecologic Barrier 12 weeks HOMA-IR Metabolic 

improvement 

Limited population Szulińska (2018) [53] 

Pilot Children L. casei 6 months Weight, HDL Metabolic 

improvement 

Small sample Nagata (2017) [54] 

Animal Mice Probiotics Variable Bone ↑ Bone formation Animal study Behera (2021) [55] 
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Discussion 

Current evidence indicates that probiotics, prebiotics, and 

synbiotics can exert meaningful effects on weight 

management, body composition, and energy metabolism. 

Systematic reviews and meta-analyses have shown that 

commonly studied strains of Lactobacillus and 

Bifidobacterium are associated with reductions in body 

mass index (BMI) and fat mass, as well as improvements in 

insulin sensitivity [21, 27, 32, 41]. These effects are 

primarily mediated through modulation of gut microbiota, 

attenuation of systemic inflammation, and correction of 

dysbiosis [24, 31, 47]. 

Animal studies, particularly in high-fat/high-carbohydrate 

(HFD/HCD) and monosodium glutamate (MSG) mouse 

models, demonstrate more pronounced effects of probiotics 

on weight reduction and visceral fat accumulation [29, 36, 

43, 51], whereas human studies often report smaller or 

inconsistent outcomes [22, 27, 30]. Such discrepancies may 

reflect differences in probiotic strain, dosage, intervention 

duration, dietary background, or individual participant 

characteristics [33, 34, 40]. 

Emerging strains, including Akkermansia muciniphila and 

Hafnia alvei, have shown promise in preclinical and select 

human studies, indicating potential benefits for metabolic 

regulation and weight reduction [19, 31]. These findings 

underscore the potential of Next-Generation Probiotics 

(NGPs) in the development of future therapies for metabolic 

disorders. 

Longitudinal and observational studies suggest that early-

life or combined probiotic supplementation in children and 

pregnant women may confer preventive effects, potentially 

lowering the risk of excessive weight gain or obesity later in 

life [37, 38, 39]. Nonetheless, some small-scale clinical trials, 

particularly in adolescents or postmenopausal women, 

report minimal or no significant effects [25, 49, 53]. 

Despite promising results, several limitations persist, 

including study heterogeneity, small sample sizes, 

variability in probiotic strains and dosages, short 

intervention durations, and differences in metabolic 

outcome assessments [20, 27, 50]. These factors constrain 

the generalizability of findings. Therefore, large-scale, 

multicenter, and standardized clinical trials are warranted 

to accurately determine the efficacy of probiotics, 

particularly emerging NGP strains. 

In summary, current evidence supports the use of probiotics 

especially Lactobacillus and Bifidobacterium strains as 

adjunctive interventions for obesity and associated 

metabolic disorders. The clinical development and 

evaluation of NGPs may provide new opportunities for 

personalized and preventive therapeutic strategies [19, 32, 

41]. 

 

Conclusion 

Probiotics, particularly strains of Lactobacillus and 

Bifidobacterium, may serve as effective adjuncts for weight 

reduction, BMI improvement, and regulation of energy 

metabolism. Their beneficial effects are largely mediated 

through modulation of gut microbiota, attenuation of 

systemic inflammation, and enhancement of insulin 

sensitivity. Emerging strains, such as Akkermansia 

muciniphila and Hafnia alvei, show potential for future 

interventions targeting metabolic disorders. However, 

heterogeneity among studies and limitations in clinical trial 

design highlight the need for large, multicenter, and 

standardized investigations. Overall, probiotics represent a 

safe, promising, and potentially personalized approach for 

the prevention and management of obesity. 
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