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Background: Lactobacillus gasseri BNR17 is a type of probiotic strain isolated from human breast milk. A study was 

reported regarding the fact that BNR17 was an inhibitor of obesity and diabetic activities in the human body through 

previous animal experiments. This study was furthered to investigate the effect of BNR17, a probiotic strain isolated from 

human breast milk, on obese and overweight adults.

Methods: Sixty-two obese volunteers aged 19 to 60 with body mass index ≥ 23 kg/m2 and fasting blood sugar ≥ 100 mg/dL 

participated in a placebo controlled, randomized, and double-blind trial. For 12 weeks, 57 participants were given either 

placebo or BNR17 and were tested by measuring body fat, body weight, various biochemical parameters, vital signs, and 

computed tomography at the start of the study and at weeks 4, 8, and 12. The subjects assumed usual daily activities 

without having to make behavioral or dietary modifications during the course of the study.

Results: At the 12th week, a slight reduction in body weight was noted in the BNR17 group, but there were no significant 

weight changes between groups. Decrease of waist and hip circumferences in the BNR17 group was more pronounced 

than those in the placebo group. The two groups had no special or severe adverse reactions.

Conclusion: Despite there being no change in behavior or diet, administration of only the supplement of BNR17 reduced 

weight and waist and hip circumference. However, there were no significant differences between the two groups. These 

findings warrant a subsequent longer-term prospective clinical investigation with a large population.
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INTRODUCTION

Obesity is a major contributor to the global epidemic of type-

2 diabetes,1) fatty liver disease,2) and cardiovascular diseases.3) 

Worldwide, at least 300 million individuals are clinically obese,4) 

and in Finland, out of those aged 25 to 74 (years), 25% are 

obese and over half are overweight.5) Obesity, a chronic disease 

characterized by excessive body weight, results from a complex 

interplay of multiple factors, including genetic, metabolic, social, 

behavioral, and cultural factors. Obesity is caused mainly by high 



 Seung-Pil Jung, et al: Effect of Lactobacillus gasseri BNR17 on Overweight and Obese Adults: A Randomized, Double-Blind Clinical Trial

Vol. 34, No. 2 Mar 2013  |  81Korean J Fam Med

energy intake with low energy consumption. Behavioral and 

cultural influences, represented by the excessive intake of sweet 

and salty foods combined with insufficient exercise, best explain 

the rising occurrence of obesity in developed countries.

In recent years, growing awareness that obesity is closely 

linked to various adult diseases has prompted the rapid 

development of obesity management programs involving such 

aspects as drug therapeutics, surgical intervention, and dietary 

treatment. However, such management strategies often are 

accompanied by serious side effects or are found ineffective; and 

even more critically, obese people depend on such programs 

without changing their eating and exercise habits. In societies 

where being “underweight” wrongfully equates to being 

“attractive,” many young, socially inept teenagers engage in 

excessive dietary restrictions that often give rise to anorexia, 

bulimia, and malnutrition, at a time when balanced nutrition is 

paramount for healthy growth. Therefore, development of a safe, 

yet effective dietary supplement to properly manage body weight 

is a natural calling in this world.

The gut’s microbial community has been regarded as 

one of the critical factors related to obesity and metabolic 

disorders.6-8) Conventionalization of germ-free mice with a distal 

gut microbiota harvested from conventionally raised mice leads 

to an increase in body fat.7) Other reports demonstrated that 

obese mice have a higher proportion of intestinal Firmicutes 

communities and extracted calories more efficiently from 

their diet than lean mice, which have a higher percentage of 

Bacteroidetes communities.9) It has also been demonstrated that 

the gut microbiota is involved in high-fat, diet-induced metabolic 

endotoxemia, adipose tissue inflammation, and metabolic 

disorders in mice.10-12)

Lactobacillus (Lb.) and Bifidobacteria are major constituents 

of gut microbiota and include such probiotics as lactic acid 

bacteria (LAB), which have been shown to benefit to human 

health, making them natural subjects of investigation in obesity 

research. Some researchers reported that probiotics caused 

weight gain of livestock and children with diarrhea;13) meanwhile 

some did not demonstrate any link.14,15) Despite the arguments 

for the association between probiotics and obesity, many papers 

demonstrating various mechanisms of anti-obesity of LAB 

have been reported, such as regulation of lipid and glucose 

metabolism,7,16) production of conjugated linoleic acid,17,18) 

reduction of adipocyte size and increase of numbers of small 

adipocytes in white adipose tissue,19,20) and regulation of leptin.21)

The Lb. gasseri BNR17 used in this research was isolated 

from human breast milk. Our previous studies have showed that 

BNR17 inhibited increase in body weight and white adipose 

tissue weight in rats fed a high sucrose-diet, and effectively 

improved various diabetic symptoms, including polydipsia, 

hyperplasia, polyuria, fasting and postprandial 2-hour blood-

glucose levels, and oral glucose tolerance in a type 2 diabetes 

animal model.22,23)

These results suggest that BNR17 may be a good candidate 

for probiotic bacteria to prevent obesity and its related disorders. 

In the present clinical study, we investigated the effects of BNR17 

intervention on overweight or obese adults including their 

primary end point such as a rate of weight reduction, and second 

end point such as change in body fat, abdominal fat and blood 

glucose. This is the first clinical study on the anti-obesity effects of 

the Lb. strain isolated from human breast milk.

METHODS

1. Study Design
This study was a single center, randomized, double-blinded, 

and placebo-controlled clinical trial to examine the efficacy 

and safety of BNR17 in obese or overweight adults. The trial 

was approved by the institutional review board in Yeungnam 

University Medical Center. Of 83 registered obese adults 

screened, 62 were enrolled. The subjects included men and non-

pregnant women aged between 19 and 60 with body mass index 

(BMI) ≥ 23 kg/m2 and fasting blood sugar (FBS) ≥ 100 mg/dL, 

and were divided into two groups, each with 31 subjects.

Subjects were excluded if they were taking drugs that 

could affect weight change, including anti-diabetic drugs, lipid-

lowering drugs, orantiphycotic drugs, or if they had endocrine, 

cardiovascular, thyroid, or chronic liver disease. Also subjects 

were excluded if they had received surgery to reduce weight, 

were taking probiotics or antibiotics within one month, or if their 

weight had changed over five percent within three months.

During the 2nd week of the screening period, each subject 

was analyzed for the eligibility criteria after consenting to test, 

including demographic data, past medical history, medication 
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use, vital signs, blood sugar rate, and body weight. On the last day 

of the 2nd week of the screening period, eligibility of the subjects 

was evaluated based on the collected information. Subject 

recruitment was stopped when all 62 subjects were recruited. 

No wash-out period was required. Sixty-two eligible subjects 

were randomly assigned to the BNR17 or the placebo group and 

prescribed supplements according to a random code (Figure 1).

2. Preparation of Samples and Treatment
BNR17 capsules were composed of 1010 cfu of Lb. gasseri 

BNR17 and filler powder (50% trehalose, 25% skim milk, and 

25% fructooligosaccharide) and placebo capsules were packaged 

only with the filler produced by the pharmaceutical factory. 

BNR17 or placebo capsules were dispensed by the investigational 

pharmacist. Subjects were instructed to take 6 capsules per day 

(2 capsules 30 minutes before breakfast, lunch, and dinner) for 

12 weeks. If the subject withdrew from the study, measurements 

were taken at the time of the last administration, and follow-

up measurements were made within a month. We investigated 

subjects’ diary of administration and pill count at every visit to 

improve compliance.

3. Measurements
Subjects returned to clinic at 0, 4, 8, and 12 weeks post rando-

mization, and at each visit, vital signs such as blood pressure and 

pulse rate were measured after sitting comfortably for 5 minutes. 

We collected health-related behaviors (smoking, alcohol intake, 

and dietary patterns such as calory intake and regular exercise) at 

every visit by the dietitian. Subjects were recommended to engage 

in the same health-related behaviors during the study. Bowel 

habits were examined on the second and fifth visit. For common 

blood and urinary tests, subjects were asked to fast for at least 8 

hours prior to the clinic visit. Electrocardiogram was obtained 

at screening and on the last visit. X-ray was taken only during 

screening. Abdominal obesity was determined by measuring 

waist (navel line) and hip circumferences using a measuring tape. 

Also body composition including body fat and muscle amount 

was determined by a bioelectrical impedance test (In-Body 3.0, 

Biospace, Seoul, Korea).

On the second and fifth visit, abdominal obesity was directly 

measured using a computed tomography scan. Body weight was 

measured using the same scale throughout the study period. 

BMI was calculated by dividing body weight (kg) by height (m2, 

barefoot). Oxygen consumption and basal metabolic rate (BMR) 

were measured by indirect calorimetry (Sensorimedics Co., 

Yorba Linda, CA, USA) using a ventilated hood system while 

the subject was resting comfortably lying down on a bed. Insulin, 

hemoglobin A1c and FBS were measured at each visit. Two hour 

postprandial blood sugar (2PPBS) was examined only on the 

second and fifth visit. A pregnancy test was conducted on women 

Figure 1. Diagram showing the flow of participants in the BNR17 and placebo groups. CT: computed tomography.



 Seung-Pil Jung, et al: Effect of Lactobacillus gasseri BNR17 on Overweight and Obese Adults: A Randomized, Double-Blind Clinical Trial

Vol. 34, No. 2 Mar 2013  |  83Korean J Fam Med

of reproductive age on every visit.

After measurements, subjects were given a supply of the 

test foods to permit dosing until the time of the next scheduled 

visit. Adverse reactions were observed for by monitoring anth-

ropometric parameters and biochemical indices before the intake 

of test food and after completion of the 12 week trial.

4. Sample Size Estimation
The intended sample of 62 recruited subjects provided a 

power of approximately 80%, assuming a significance level < 

0.05, to detect a 2.5 kg placebo-adjusted treatment effect in body 

weight (change from baseline to week 12th) with a standard 

deviation of 3.5 kg. The formula for the sample size was as 

follows: n = 2(za/2 + zβ)
2/{(μ0 – μ1)/σ}2 where two population 

means (μ0 and μ1), σ2 = common variance.

5. Statistical Analysis
The data were analyzed using intention-to-treat (ITT) and 

per-protocol (PP) analysis. For ITT analysis, all data from the 

subjects who received the test food at least once were included. 

For missing or incomplete data, the most recently available 

data were used (last observation carried forward analysis). For 

the PP analysis, only the data obtained from the subjects who 

completed the study on schedule were included, and the analysis 

was performed only when the data were available at weeks 0 and 

12. Of the 62 subjects enrolled in the study, 8 withdrew (2 from 

the placebo group and 6 from the BNR17 group), and none were 

omitted due to noncompliance. Efficacy-related data received 

ITT analysis while safety and side effect-related data underwent 

ITT & PP analysis. All side effects, regardless of their relevance to 

ingestion of the test food, were reported and noted in detail.

Differences in baseline characteristics between groups were 

analyzed using a chi-square test or Fisher’s exact test. For efficacy 

analysis, a paired t-test and independent t-test were used to detect 

the differences within and between groups in the ITT dataset, 

and a repeated measures analysis of variance was used in the PP 

dataset. The same statistical methods used in efficacy analysis for 

the ITT dataset were performed in safety analysis.

RESULTS

1. Baseline Characteristics of the Subjects
The subjects’ baseline characteristics are summarized in 

Table 1. Although the overall number of males was less than 

that of females, there were no significant differences in the sex 

ratio between the two groups. Seventy-eight point nine percent 

of the subjects were nonsmokers, and 38.6% were nondrinkers. 

Smoking, drinking, dietary, and exercise patterns were similar in 

both groups. Past medical history and drug use history revealed 

no significant differences between the two groups. There were no 

non-compliance subjects except 2 persons in the placebo group 

and 6 persons in the anti obesity microorganism group who 

refused study procedures during the study.

Table 1. Baseline characteristics of the subjects (n = 57)

Item
Placebo 

(n = 29)

BNR17 

(n = 28)

Total 

(n = 57)
P-value*

Gender 0.557

    Male 9 (45) 13 (46.4) 22 (38.6)

    Female 20 (55) 15 (53.6) 35 (61.4)

Age 0.634

    ≤20 5 (55.6) 4 (44.4) 9 (15.8)

    30–39 6 (35.3) 11 (64.7) 17 (29.8)

    40–49 12 (54.5) 10 (45.5) 22 (38.6)

    ≥50 6 (66.7) 3 (33.3) 9 (15.8)

Smoking 0.775

    Non-smokers 22 (48.9) 23 (51.1) 45 (78.9)

    Smokers 7 (58.3) 5 (41.7) 12 (21.1)

Drinking 0.156

    Non-drinkers 14 (63.6) 8 (36.4) 22 (38.6)

    Drinkers 15 (42.9) 20 (57.1) 35 (61.4)

Past medical history -

    Gastrointestinal 1 - 1

    Respiratory - 1 1

    Genital - - -

    Musculoskeletal 1 - 1

    Skin and appendages 1 - 1

    Endocrine 1 - 1

Values are presented as number (%).

*χ2-test, Fisher’s exact test result.
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2. Efficacy Analyses

1) Reduction of body weight

In the placebo group, body weight showed little change after 

the 12th week (Table 2). In contrast, within-group comparisons 

showed a slight decrease in body weight (-1.1 ± 2.2 kg) in the 

BNR17 group. In the between group, however, there were no 

significant changes in body weight by ITT analysis.

2) Changes of clinical parameters

There were no significant changes in fat (%) or muscle 

amount (kg) (Table 2). BMI in the BNR17 group decreased after 

the 12th week compared with week 0 (-0.5 ± 0.9 kg; P < 0.05). A 

within-group comparison showed a significant reduction in waist 

circumference in the BNR17 group (-2 ± 4.4 cm; P < 0.05). But 

there were no significant changes based on the between-group 

differences. In both groups, there were no significant differences 

in visceral adipose tissue and deep adipose tissue based on 

between- and within-group comparisons. The placebo groups 

showed an increase (0.05 ± 0.011 L/min; P < 0.01) in oxygen 

consumption and a decrease in BMR of borderline significance 

(-33 ± 22; P > 0.05), respectively; however, they were not of 

clinical significance.

Table 4. Blood pressure and pulse rate difference between BNR17 

and placebo groups

Group Placebo (n = 29) BNR17 (n = 28) P-value*

Systolic blood pressure (mm Hg)

        Week 0 121.2 ± 12.6 125.5 ± 16.6 0.256

        Week 12 122.5 ± 10.5 126.7 ± 13.0 0.196

        P-value† 0.521 0.650

Diastolic blood pressure (mm Hg)

        Week 0 71.8 ± 9.4 74.6 ± 12.1 0.274

        Week 12 72.2 ± 6.1 75.2 ± 11.2 0.239

        P-value† 0.727 0.741

Pulse rate (bpm)

        Week 0 75.4 ± 9.6 78.6 ± 11.4 0.208

        Week 12 76.1 ± 10.1 77.4 ± 11.0 0.634

        P-value† 0.655 0.556

Values are presented as mean ± SD.

*t-test result for Placebo group and anti obesity microorganism 

group. †Paired t-test result for both groups at weeks 0 and 12.Ta
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3) Changes in metabolic related parameters

The placebo group exhibited an increased level of 2PPBS of 

borderline significance (16.3 ± 34.1 mg/dL; P = 0.05) at week 12 

(Table 3) compared with week 0; however the increase was not 

clinically significant. All serum lipids including total cholesterol, 

high density lipoprotein, low density lipoprotein (LDL), and 

triglyceride showed no significant clinical differences between the 

two groups.

3. Safety Analyses

1) Changes in blood pressure and pulse rate

There were no significant changes in systolic or diastolic 

blood pressure or pulse rate between groups during the study 

period (Table 4).

2) Changes in hematology and blood chemistry

There were no significant changes in hematological or blood 

chemistry parameters except hematocrit changes in the BNR17 

group (Table 5). Other adverse reactions were monitored during 

the course of the study. Of the 57 subjects, none reported adverse 

reactions directly related to the intervention. One subject in the 

BNR17 group reported diarrhea, and one in the placebo group 

had gastrointestinal symptoms (nausea) that were unrelated to 

the test food. No serious adverse reactions were reported.

Table 5. Changes of blood biochemistry between BNR17 and placebo groups at baseline (week 0) and after intervention (week 12)

Placebo (n = 29) BNR17 (n = 28)

Week 0 Week 12 P-value* Week 0 Week 12 P-value*

Hematological

    Hemoglobin (g/dL) 14.4 ± 1.2 14.3 ± 1.4 0.545† 14.2 ± 1.3 13.9 ± 1.3 0.077†

    Hematocrit (%) 41.8 ± 3.5 41.2 ± 3.9 0.124† 41.3 ± 3.4 40.1 ± 3.5 0.020†

    Platelet (10 K/uL) 292.3 ± 63.9 289.9 ± 68.2 0.660 298.5 ± 73.8 290.9 ± 67.3 0.283

    WBC (K/uL) 6.8 ± 1.6 6.5 ± 1.6 0.180 7.5 ± 2.5 7.2 ± 1.7 0.329

Hematochemistry

    BUN (mg/dL) 13.9 ± 4.5 12.3 ± 3.4 0.023 13.7 ± 2.7 14.3 ± 3.8 0.362

    Creatinine (mg/dL) 0.8 ± 0.2 0.8 ± 0.1 0.111 0.8 ± 0.1 0.8 ± 0.1 0.186

    Sodium (mmol/L) 140.1 ± 2.1 141.0 ± 1.7 0.887 140.8 ± 2.0 140.0 ± 1.7 0.095

    Potassium (mmol/L) 5.7 ± 7.6 4.3 ± 0.4 0.324 5.9 ± 7.5 3.9 ± 1.1 0.202

    Calcium (mg/dL) 9.2 ± 0.4 9.2 ± 0.4 0.527 9.3 ± 0.3 9.2 ± 0.3 0.171

    SGOT (IU/L) 24.3 ± 9.4 24.6 ± 15.5 0.857 24.6 ± 12.0 25.3 ± 10.1 0.756

    SGPT (IU/L) 30.7 ± 17.0 31.1 ± 25.9 0.903 31.5 ± 27.7 33.6 ± 30.4 0.693

    Gamma-GTP (IU/L) 36.0 ± 24.0 34.5 ± 24.2 0.413 33.6 ± 26.0 31.5 ± 22.7 0.341

    AP (IU/L) 179.2 ± 79.0 168.4 ± 43.8 0.477 156.5 ± 47.2 151.2 ± 44.9 0.235

    Uric acid (mg/dL) 5.3 ± 1.5 5.3 ± 1.4 0.656 5.2 ± 1.4 5.3 ± 1.3 0.557

    Total bilirubin (mg/dL) 0.8 ± 0.3 0.9 ± 0.3 0.112 0.8 ± 0.2 0.8 ± 0.3 0.888

    Total protein (g/dL) 7.0 ± 1.8 7.4 ± 0.4 0.253 7.5 ± 0.4 7.4 ± 0.4 0.586

    Albumin (g/dL) 4.8 ± 0.4 4.8 ± 0.3 0.497 4.9 ± 0.3 4.8 ± 0.4 0.614

Values are presented as mean ± SD.

WBC: white blood cell, BUN: blood urea nitrogen, SGOT: alanine transaminase, SGPT: aspartic acid transaminase, Gamma-GTP: gamma-

glutamyl transferase, AP: alkaline phosphatase.

*Paired t-test result for both groups at weeks 0 and 12. †Significance probability in paired t-test for change over 12 weeks.
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DISCUSSION

In this study, 1010 cfu of Lb. gasseri BNR17 were given daily 

before meals for 12 weeks and effects on obesity-related factors 

were investigated. There were no significant differences in ratio 

of gender, age, and history of personal habits including smoking, 

drinking, medical treatment, or medication use between the 

placebo and BNR17 group.

Lb.  gasseri  SBT2055 also showed lowering effects on 

abdominal adiposity, body weight, and waist and hip circum-

ferences in a randomized controlled human trial,19) which was 

similar with our results. The reduction in waist circumference 

is meaningful because it is a useful indicator of visceral and 

subcutaneous fat distribution, and is strongly correlated with 

atherogenic lipid profiles.24,25) However, there were no changes in 

visceral or superficial fat in this study.

There were no changes in diabetic indices such as FBS or 

insulin. In animal experiments using db/db mouse,23) however, 

we observed more remarkable results than in the present study; 

administration of BNR17 not only reduced FBS and 2PPBS but 

also improved tolerance to oral glucose.

It has been reported that obesity is accompanied by increased 

concentrations of serum total cholesterol.26,27) In many studies, 

reduction of serum total cholesterol or LDL-cholesterol by 

consumption of fermented milk containing probiotic strains 

was described, suggesting a hypocholesterolaemic effect.13,28) 

However, no reduction of cholesterol level was observed in the 

BNR17 group in this study, thus, it appears unlikely that BNR17 

exerts a hypocholesterolaemic effect.

Administration of BNR17 reduced coliform bacterial counts in 

the feces of subjects. This result indicates that BNR17 suppresses 

the proliferation of harmful bacteria in the gut, confirming its 

probiotic activity. It was reported that Lb. plantarum No. 14 may 

exert a beneficial effect on the onset of diet-induced obesity by 

reducing the cell size of white adipose tissues in mice.20) They 

considered that the inhibition of lipid absorption is a possible 

mechanism for those effects. We also observed the reduction 

of white adipose tissue weight by the administration of BNR17 

in high-fat diet-fed rats.22) Adipose tissue serves as a metabolic 

buffer, sequestering fatty acids in the postprandial state, and 

releasing them under fasting conditions.28)

It has been reported that gut microbiota have an essential role 

in obesity development. The mechanisms that gut microbiota 

may influence which affect weight gain include regulation 

of energy harvest from the gut,9) digestion of indigestible 

polysaccharides in diet,10) production or activation of signaling 

molecules involved in host metabolism,18) modification of gut 

permeability,10) and release of hormones and inflammation.21,29,30) 

However, whether typical probiotics such as Lb. and Bifidobacteria, 

which are members of gut microbiota, exert a similar effect in the 

human intestine is largely unknown. In a study that determined 

the influence of an obesity treatment program on gut microbiota 

and body weight of overweight adolescents,31) an increase in Lb. 
group counts in feces was correlated with weight loss and BMI 

z-score reductions in the high weight loss group, suggesting the 

role of this bacterial group in body weight management.

Another researcher reported that high numbers of Bifidobacteria 

and low numbers of Staphylococcus aureus in infancy may provide 

protection against obesity development.9) The feeding of mice 

with a high-fat diet led to increased serum lipopolysaccharides 

(LPS) levels and metabolic endo toxemia, resulting in an increase 

in proinflammatory cytokine concentration in various tissues.4) 

Supplementation of the high-fat diet with oligofructose resulted 

in increased concentration of Bifidobacteria and normalized 

concentration of LPS and consequently improved glucose 

tolerance and insulin sensitivity.10) Supplementation with 

probiotic strains has the same effect as although endogenous 

bacteria is not completely clear,8) however it seems that BNR17 may 

have a similar effect on energy metabolism and inflammation, 

because Lb. gasseri is one of the major constituents of gut 

microbiota.

This will be the first clinical study on the slight weight-reducing 

effects of Lb. gasseri BNR17, a probiotic strain originating from 

human breast milk, and could provide a new and safe means to 

manage body weight. Even though this study had limitations such 

as a short trial period and unevaluated indices, it still suggests 

that BNR17 is effective in reducing body weight in obese or 

overweight patients.
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