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Abstract 

Obesity is a multifactorial health condition arising from lifestyle imbalances and impaired metabolic regulation, often 
accompanied by gut microbial dysbiosis. Modulating the gut microbiota through probiotics has therefore gained 
attention as a therapeutic approach, with lactic acid bacteria such as Lactobacillus plantarum commonly used to help 
restore microbial balance. This study aimed to evaluate the effectiveness of Lactobacillus plantarum in improving body 
mass index (BMI) and lipid profiles in obese patients. A comprehensive literature search following PRISMA 2020 
guidelines was conducted across PubMed, ScienceDirect, and Web of Science, and eligible studies were assessed using 
the Cochrane Risk of Bias 2.0 Tool. Data extraction captured key study characteristics, and a meta-analysis was 
performed using R Studio. The results demonstrated a significant reduction in BMI in the Lactobacillus plantarum group 
compared with controls (MD = –0.43; 95% CI: –0.65 to –0.21). Total cholesterol (MD = –6.76; 95% CI: –9.80 to –3.73) 
and LDL cholesterol (MD = –6.43; 95% CI: –8.88 to –3.98) also decreased significantly following the intervention. 
However, no meaningful improvements were observed for triglyceride or HDL cholesterol levels. In summary, 
Lactobacillus plantarum appears to be effective in reducing BMI, total cholesterol, and LDL cholesterol in obese 
individuals, although its influence on other lipid parameters remains limited. Therefore, selecting an appropriate 
probiotic strain should involve consideration of the desired metabolic outcomes, as well as formulation, dosage, and 
patient lifestyle.  
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1. Introduction

Obesity is a multifactorial health problem characterized by a body mass index (BMI) of ≥25 kg/m² in the Asia-Pacific 
region or ≥30 kg/m² globally. Additional anthropometric indicators include waist circumference and waist-to-hip ratio, 
which correlate with obesity-related risks [1]. The prevalence of adult obesity in Indonesia reached 35% in 2018, 
forming a major public health challenge alongside undernutrition and micronutrient deficiencies [2,3]. 

The primary cause of obesity is an energy imbalance from sedentary lifestyles and excessive nutritious intake. Excess 
nutrients are stored in adipose tissue, a complex secretory organ involved in metabolism, inflammation, insulin 
sensitivity, bone metabolism, and hormonal regulation [4]. Obesity increases the risk of type 2 diabetes and 

http://creativecommons.org/licenses/by/4.0/deed.en_US
https://magnascientiapub.com/journals/msarr/
https://doi.org/10.30574/msarr.2025.15.2.0143
https://crossmark.crossref.org/dialog/?doi=10.30574/msarr.2025.15.2.0143&domain=pdf


Magna Scientia Advanced Research and Reviews, 2025, 15(02), 069-077 

70 

cardiovascular complications such as atherosclerosis and hypertension [5]. Mortality related to obesity in Indonesia 
remained high, with 80.48 deaths per 100,000 population in 2019 [6]. 

Effective obesity management primarily involves sustainable lifestyle changes—healthy diet and increased physical 
activity—with pharmacotherapy recommended for BMI ≥27 and bariatric surgery for BMI ≥35[7]. Recent attention 
focuses on gut microbiota's role in obesity pathogenesis. Alterations in gut microbial composition contribute to disease 
progression, making microbiota modulation via probiotics—particularly Lactobacillus plantarum, a promising 
therapeutic strategy [8]. This bacterium is known for acid tolerance and metabolic benefits supporting cellular balance 
[9]. 

A systematic review and meta-analysis were performed to evaluate the efficacy of Lactobacillus plantarum probiotics in 
obesity management, addressing the scarcity of related research in Indonesia. 

2. Materials and Methods 

This study employed secondary data obtained through a Systematic Literature Review (SLR) and meta-analysis. 
Comprehensive searches were performed across electronic databases, including PubMed, Web of Science, and 
ScienceDirect, using keywords such as obesity, Lactobacillus plantarum, gut microbiota, therapy, along with their 
corresponding Medical Subject Headings (MeSH) terms. Quality assessment employed the Cochrane Risk of Bias tool 
for randomized trials (RoB 2), categorizing bias risk as low, high, or some concerns, which determined the overall bias 
level of each study. 

2.1. Inclusion and Exclusion Criteria 

This study includes randomized controlled trials published between 2019 and 2024 and ensures ethical approval 
compliance. Non-research sources such as book chapters, reports, conference proceedings, and review articles were 
excluded. Additionally, literature published in languages other than English and Indonesian, as well as studies with 
inaccessible full texts, were not considered. 

2.2. Data Extraction and Management 

Data extraction involved organizing key information into tables, including author, year, location, study design, 
population characteristics, sample size (total, experimental, control), participant age, Lactobacillus plantarum strain, 
intervention duration, and control type. 

2.3. Statistical Analysis 

All primary quantitative analyses were performed using R Studio. Effect sizes were measured by mean difference (MD) 
with 95% confidence intervals (CI). Results were considered statistically significant when the p-value was less than 0.05 
(p < 0.05). 

3. Results 

The PRISMA 2020 guidelines were applied for this systematic review and meta-analysis. Initial searches using 
predefined keywords across PubMed, Science Direct, and Web of Science yielded 1,580 articles (1029, 334, and 217 
respectively). After removing 208 duplicates, 1,372 articles underwent title and abstract screening, eliminating 1,362 
as irrelevant. Full-text review of the remaining 10 articles led to exclusion of 4 studies due to population mismatch, 
intervention deviation, or inconsistent duration. Ultimately, 6 randomized controlled trials (RCTs) were included for 
further analysis. The flowchart reported in Figure 1 shows the entire study selection process. Risk of bias assessed by 
Cochrane RoB 2.0 indicated all six studies had low bias riss, as reported in Figure 2. All included studies have the same 
design—randomized controlled trials. Included studied shared a uniform intervention duration of 12 weeks, with 
dependent variables measured at baseline and post-intervention. Placebo served as the control variable across all 
selected studies. The characteristics of the included studies are summarized in Table 1.  
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Figure 1 Flowchart of the literature selection process 

 

 

Figure 2 Visualization of ROB 2.0 quality analysis of the included studies 
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Table 1 Characteristics of included studies 

Author, Year Country Popu 

lotion 

Sample age Sample size 
(experimental/control) 

Intervention Outcomes 

Experi 

mental 

Con 

trol 

Shin, 2024 

[10] 

Korea BMI ≥ 25 
kg/m² 
and < 30 
kg/m 

48.90 ± 
10.60 

47.14 
± 9.67 

92 [45/47] L. plantarum 
SKO-001 

TC 

LDL-c  

HDL-c 

TGA 

Kerlikowsky, 
2023 

[11] 

Germany BMI 18-
35 
kg/m² 

63.6 ± 
7.0 

63.3 ± 
7.9 

86 [43/43] L.plantarum 

CECT7527, 

L.plantarum 

CECT7528, 

L.plantarum 

CECT7529 

TC 

LDL-c  

HDL-c 

TGA 

Sohn, 2023 

[12] 

Korea BMI ≥ 25 
kg/m² 
and < 30 
kg/m² 

40.2 ± 
11.2 

40.1 ± 
10.5 

99 [50/49] L. plantarum 
LMT1-48 

BMI 

TC 

LDL-c 

HDL-c 

TGA 

Mo, 2022 

[13] 

Korea BMI 23.0 
- 35.0 
kg/m² 

35.7 ± 
1.44 

39.34 
± 1.61 

72 [36/36] L. plantarum 
KY-1032 

BMI 

TC 

LDL-c 

HDL-c 

TGA 

Sohn, 2022 

[14] 

Korea BMI 25-
30 
kg/m² 

47.8 ± 
11.7 

45.5 ± 
10.0 

81 [41/40] L. plantarum 
K50 

BMI 

TC 

LDL-c  

HDL-c 

TGA 

Tanaka, 2019 

[15] 

Japan BMI > 23 
kg/m² 
and < 30 
kg/m² 

41.3 ± 
10.2 

42.1 ± 
10.9 

96 [49/47] L. plantarum 
L-137 

TC 

LDL-c  

HDL-c 

TGA 

BMI, Body Mass Index; TC, Total Cholesterol; LDL-c, Low Density Lipoprotein-cholesterol; HDL-c, High Density 
Lipoprotein-cholesterol; TGA, Triglyceride 

Data analysis was conducted using R Studio, incorporating mean, standard deviation, and sample sizes for intervention 
and control groups. Heterogeneity was assessed for each parameter; a fixed-effect model was applied if I² < 50%, 
otherwise a random-effect model was used.  

This meta-analysis included three studies (Mo et al., 2022; Sohn et al., 2023; Sohn et al., 2022) reporting body mass 
index (BMI) outcomes (Figure 3). Statistical analysis revealed a significant BMI reduction of -0.43 (95% CI: -0.65 to -
0.21) with no heterogeneity (I² = 0%). This indicates a statistically significant decrease in BMI in the intervention group 
compared to controls [p = 0.0001]. 



Magna Scientia Advanced Research and Reviews, 2025, 15(02), 069-077 

73 

 

Figure 3 Meta-analysis of Lactobacillus plantarum effectiveness regarding BMI 

Lipid profiles (HDL, LDL, total cholesterol, triglycerides) in obese patients were analyzed. Meta-analysis showed 
significant reductions in LDL, total cholesterol, and triglycerides (p < 0.0001) with high heterogeneity (I² > 90%) (Figure 
4). Subgroup LDL reduction was -6.43 (95% CI: -8.88 to -3.98), total cholesterol -6.76 (95% CI: -9.80 to -3.73), both 
significant. Triglycerides showed a non-significant change (-3.43; 95% CI: -15.57 to 8.70; p=0.5794). HDL analysis 
revealed no significant difference (0.77; 95% CI: -0.84 to 2.38; p=0.3468) with high heterogeneity (I² = 99.8%) (Figure 
5). 

 

Figure 4 Meta-analysis of Lactobacillus plantarum effectiveness regarding lipid profile (total cholesterol, LDL 
cholesterol, and triglycerides) 
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Figure 5 Meta-analysis of Lactobacillus plantarum effectiveness regarding lipid profile (HDL cholesterol) 

4. Discussion 

This systematic review and meta-analysis examined six randomized, double-blind controlled trials assessing the effects 
of Lactobacillus plantarum supplementation on obese patients across diverse populations from Korea, Germany, and 
Japan. Each study implemented a 12-week intervention involving a total of 527 participants, divided nearly equally 
between intervention (n=264) and control (n=263) groups. All participants met regional obesity criteria based on BMI, 
with most Asian studies adopting a BMI cutoff of 25 kg/m² and the German study using the international cutoff of 30 
kg/m² [1]. Age ranged within adult populations, acknowledging increased obesity risks related to aging metabolic 
decline [16]. 

Individuals inherently regulate gut microbiota dynamics by releasing specific molecules such as microRNAs and 
nonspecific compounds including antimicrobial peptides, mucus, and immunoglobulin A, which collectively create a 
favorable environment for beneficial microbes while suppressing pathogenic bacteria to maintain intestinal 
homeostasis [17]. Gut microbiota composition is further influenced by factors such as age, mode of delivery, diet, and 
the intake of probiotics, prebiotics, and antibiotics. Disruption of this balance, termed dysbiosis, often results from 
unbalanced diet and lifestyle, characterized by a reduction in beneficial Bacteroidetes and an increase in Firmicutes, 
which is associated with altered metabolism, fat accumulation, and inflammation—key contributors to obesity [18,19]. 
Dysbiosis also impairs the production and function of short-chain fatty acids (SCFAs), metabolites integral to appetite 
regulation, insulin sensitivity, and anti-inflammatory responses, while compromising intestinal barrier integrity and 
increasing susceptibility to opportunistic pathogens [20–22]. Lactobacillus plantarum, a lactic acid bacterium, 
metabolizes carbohydrates producing lactic acid, ethanol/acetic acid, and carbon dioxide. Lactic acid acts as an 
antimicrobial metabolite. Additionally, Lactobacillus plantarum enhances mucin production and quality, and fortifies 
tight junctions between intestinal epithelial cells, thereby preserving gut barrier integrity. These mechanisms 
collectively restore optimal gut conditions conducive to the proliferation of beneficial microbiota, which are pivotal in 
maintaining host metabolic health [9,23,24]. 

Among the strains studied, LMT1-48 showed superior efficacy in decreasing BMI, as well as gradually reducing visceral 
and subcutaneous abdominal fat with effects becoming significant by the sixth week of administration [12]. This strain's 
anti-obesity effects are supported by animal studies showing downregulation of lipogenic genes and reduced fat 
accumulation [25]. In addition, Lactobacillus plantarum influences carbohydrate metabolism, which is closely linked to 
energy balance and obesity [26,27]. Given that carbohydrate intake correlates with body weight, Lactobacillus 
plantarum’s ability to regulate carbohydrate and lipid metabolism contributes to weight control and BMI reduction. 

Dyslipidemia is a common complication of obesity, characterized by elevated triglycerides and LDL cholesterol, and 
decreased HDL cholesterol, increasing cardiovascular disease risk [28]. Meta-analysis of six randomized controlled 
trials reveals Lactobacillus plantarum supplementation significantly reduces total cholesterol and LDL levels compared 
to controls (p < 0.0001). Notably, a probiotic capsule combining strains CECT7527, CECT7528, and CECT7529 showed 
the most pronounced effect. The strain SKO-001 demonstrated optimal LDL reduction, aligning with evidence that 
Lactobacillus plantarum inhibits cholesterol synthesis enzymes (HMG-CoA reductase) and decreases cholesterol 
absorption by breaking down bile salts, facilitating cholesterol excretion via feces [29]. Moreover, modulation of gut 
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microbiota and increased production SCFAs by lactic acid bacteria contribute to its cholesterol lowering ability [14]. 
Another mechanism involves improving intestinal barrier integrity, preventing endotoxin translocation; this is crucial 
since obesity-associated microbiota imbalance elevates pro-inflammatory lipopolysaccharide (LPS) levels, which 
stimulate hepatic cholesterol production [15,30]. Triglycerides, associated with leptin resistance and cognitive function, 
showed no significant difference between intervention and control groups (p=0.5794), although strains K50 and LMT1-
48 reduced levels significantly in some studies [12,14]. The nonsignificant difference in triglyceride levels between the 
intervention and control groups reported by Shin et al. (2024) was due to an increase in triglycerides in the intervention 
group and a decrease in the control group. This result contrasts with an experimental study using the same strain on 
high-fat-diet-induced obese mice which showed different outcomes [25]. This discrepancy may stem from individual 
variations in response to the intervention applied by Shin et al. [2024], highlighting how personal biological differences 
can influence study results despite similar experimental conditions [10]. HDL cholesterol levels were unchanged overall 
(p=0.3468), although strain LMT1-48 optimally increased HDL, possibly through shifts in gut genera like Oscillate [14]. 
Detection of HDL changes may be enhanced when probiotic use is combined with physical activity [10]. Further research 
may need to clarify effects on triglycerides and HDL cholesterol and optimize strain selection. 

5. Conclusion 

Lactobacillus plantarum significantly reduces body mass index (BMI) in obese patients and exhibits a significant positive 
effect on lipid metabolism, particularly in lowering total cholesterol and LDL cholesterol levels. The choice of 
Lactobacillus plantarum strain should be individualized, taking into account the desired therapeutic effects, formulation 
type, dosage, and the patient’s lifestyle.  
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