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Abstract
Prebiotic effect and probiotics lactobacillus were to one of the most famous effect-efficacy of the health conditions. It is important to reduce adult diseases risk for 
public health based politics. Especially in East Asian people, there were increasing the health problems related to being obsess by attributed to the Westernization 
of daily meals. The purpose of this study was to investigate the effect of nano-lactic acid feeding as lactobacillus in rat fed a high-fat diet, to prevention of increased 
body fat percentage. Male Wistar rats were individually housed in cages at temperature of 23 ± 1 degree centigrade, and 40-60% humidity. After basically 2 weeks 
breeding on pear feeding, 20 rats were divided 4 groups each 5 rats and were fed same calorifacient pear feeding diet and water, control (group: C) as high-carb meal, 
Japanese style, C with high levels lactobacillus (group: CL), high-fat same calorifacient feed and water (group: F), F with high levels lactobacillus (group: FL), all 
feed certain time once a day. It was delivered the lactobacillus 500 billion per 1cc by oral radio sonde tube. This animal experiment was carried out in accordance with 
the Japanese law, which allows experiments on laboratory animals in Nippon Sport Science University accordance to the principle of laboratory animal care. After 
experimental feed, it was measured lipid metabolism based in lean body mass. It was showed that induced high level lactobacillus were to block the adipose tissue fat 
mass. There were significantly increasing the body fat percentage in F compare to C in spite of pair feeding same calorie. However there were no significant difference 
in body mass in between F and C. Consequently, it was recommended to preactive intake of the nano-lactobacillus because possibility of inhibit to accumulated fat 
mass with high fat food. However it was inactive lactic acid because of heat-treated. Therefore, it is expected the highly-concentrated lactic bacterium as same as fiber 
rich diet for human. 

Introduction
Obesity has become one of the problems in the world [1-5]. 

According to World Health Organization, rate of obesity has more than 
doubled since 1980. In 2014, more than 1.9 billion adults 18 years and 
older were overweight, and of those over 600 million adults were obese. 
Ng et al. [6] was reported to population of adults with body-mass index 
of 25 kg/m2 or grater increased between 1980 to 2013 from 28.8% to 
36.9% in men, and from 29.8% to 38.0% in women, and prevalence 
of overweight or obese has increased in children and adolescents both 
developed country and developing country [6]. Obesity is regarded to 
excess accumulated of adipose tissue in the body by a lack of exercise 
and improper eating habits. Especially abdominal fat accumulation is 
one of the major risk factor for the various diseases, including diabetes 
[7], cardiovascular disease [8], hyperlipidemia, hypertension and 
chronic kindly disease [9]. Especially in East Asian people, there were 
increasing the health problems related to being obsess by attributed 
to the Westernization of daily meals. Obesity is a result of imbalance 
between the energy consumption and energy intake, it is necessary to 
control body weight to consume energy to adequate levels of physical 
activity [10], and to reduce energy intake [11] increased to such a high-
fat diet. 

Lactic acid bacteria are widely distributed in nature from 
agricultural and livestock products to inside the body of human and 
animal. Effect of lactic acid bacteria was considered that affect to useful 
substance production and intestinal flora to remain the intestinal 
as living microbe, and bacterial components or metabolite acts to 

organism directly. Bacteria used as probiotics are mainly lactic acid 
bacteria, probiotics was defined as ‘A live microbial feed supplement 
which beneficially affects the host animal by improving its intestinal 
microbial balance’ by Fuller [12]. Probiotic was effected health 
condition, Isolauri et al. [13] reported, children of atopic eczema given 
probiotic-supplemented formulas ware occurred improvement skin 
condition as compared unsupplemented children, and reduction in 
the concentration of soluble CD4 in serum and eosinophilic protein 
X in urine [13]. Also, probiotics were shown to be effective in the 
maintenance of remission therapy targeting colonic inflammation in 
ulcerative coltis or pouchitis patients [14], and to be alleviated symptom 
of pollinosis when yogurt supplemented with a probiotic strain was 
given to moderate Japanese cedar pollinosis patients [15], lactic acid 
bacteria as probiotics was found to have immunomodulatory effects. 
These effect are effectiveness of probiotic strain, it has been confirmed 
to even effect in the heat-killed lactic acid bacteria [16]. In addition, 
these lactic acid bacteria are potentially to be suppressed the increase 
of weight gain and body fat [17]. The purpose of this study was to 
investigate the effect of nano-lactic acid feeding in rat fed a high-fat 
diet, to prevention of increased body fat percentage.
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Materials and methods
Experimental procedure

Wistar rats were individually housed in cages at temperature of 23 
± 1 degree centigrade, and 40-60% humidity. After basically 2 weeks 
breeding on pear feeding, 20 rats were divided 4 groups each 5 rats and 
were fed same calorifacient pair feeding diet and water, control (group: 
C) as high-carb meal (344 kcal/100g), Japanese style, high-carb meal 
with high levels lactobacillus (group: CL), high-fat same calorifacient 
feed (597 kcal/100g) and water (group: F), high-fat meal with high 
levels lactobacillus (group: FL), all feed certain time once a day. It was 
delivered the lactobacillus 500 billion per 1cc by oral radio sonde tube. 
This animal experiment was carried out in accordance with the Japanese 
law, which allows experiments on laboratory animals in Nippon Sport 
Science University accordance to the principle of laboratory animal 
care. During the experimental period of two weeks body weight was 
measured every one week. After two weeks of experimental feed, there 
were measured percent of body fat and muscle mass of leg.

Statistical analysis

Experimental data were expressed as mean values with standard 
deviation. Weight data of statistical analysis was used two-way analysis 
of variance (ANOVA). %body fat in the abdominal cavity and muscle 
mass data of statistical analysis was used one-way ANOVA. Difference 
in mean values were assessed with Turkey’s HSD multiple comparison 
procedure. Statistical significance was considered at p<0.05.

Results
Body weight of rats were significant increesed in all groups on 

a weekly basis (Figure 1). As a result of the multiple comparisons, it 
was not significant difference that body weight befor starting this 
experiment between all  groups. In addition, body weight after one week 
was not difference between all groups, too. CL weight after two week 
was significantly lower values as compared to C, F and FL. Two weeks  
of weight gain rate in rats, C had increased 38.9%, CL had increased 
31.4%, F had increased 36.2%, FL had incerased 37%. CL was tendency 
lower than C (P=0.07), but there were not significant difference between 
all groups (Figure 2) Muscle mass was not significant difference for all 
group (Figure 3). Body fat percentage of C and CL were significant 
lower values as compared to F and FL (Figure 4). 

Discussion
This study was to investigate the effect of nano-lactic acid feeding 

in rat. Body weight of any group of rat was increased. It was considered 
that energy intake of rat of all group was same, because change of body 
weight of C and F were not significant difference. Muscle mass was not 

difference between all group. This result was shown that there were no 
changed in the activity of rats into cage for all groups. 

Body fat percentage of C was higher than F. it was possible that 
occurred to change in gut microbiota. When fed the high-fat diet to 
wild-type mice, wild-type mice became obese, and including a decrease 
in Bacteroidetes and an increase in both Firmicutes and Proteobacteria 
constituting the gut microbiota [18]. The research that lead to 
obesity and diabetes by fed a high-fat/carbohydrate free diet in mice, 
changes number of bacterial in the gut microbiota, with reduction in 
Bifidobacterium species numbers, reduced Bacteroides related bacteria, 
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Figure 1. Change in body weight in rats with nano-lactic acid. (a) Changing body weight 
between high carbohydrate feed and high fat feed and (b) changing body weight high 
carbohydrate feed with nano-lactic acid and high fat feed with nano-lactic acid. *:p<0.05 
vs C, F and FL
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Figure 2. Chang in body weight gain rate between the groups.
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 Figure 3. Comparison of muscle mass between the groups.
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Figure 4. Comparison of %body fat between the groups. *: p<0.05 vs F and FL.
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Eubacterium rectale–Clostridium coccoides group content [19]. These 
researches show that high fat diet lead to change the gut microbiota 
constitution.

It was possibility that gut microbiota plays a role in obesity and 
energy metabolism. Bäckhed et al. [20] reported, compared to germ-free 
mice and conventionally raised mice holds normal intestinal bacteria, 
in spite of dairy consumption of feed was 29% less than germ-free 
mice, total body fat of conventionally raised mice was 42% greater and 
epididymal fat pad weight was 47% greater than germ-free mice. When 
colonized intestinal bacteria of conventionally raised mice to germ-free 
mice, 57% increase there in total body fat content and a 61% increase 
in epididymal fat weight at 14 days. Therefore, high fat diet groups (F 
and FL) was changed gut microbiota and increased accumulation of fat 
percentage than high carbohydrate groups (C and CL).

Weight gain rate of rat consumed nano-lactic acid bacteria feeding 
was not changed. However in recent study, it was reported that 
suppressive effect of accumulation of visceral adipose for probiotic 
intake [17]. In this report, subject with higher body mass index and 
abdominal visceral area were divided two groups, fermented milk 
containing Lactobacillus gasseri SBT2055 (5×108 cfu/g) group and 
fermented milk group, and ingested 200g/day for 12 weeks. Befor and 
after the experiment, abdominal computed tomography scans for the 
calculating the visceral fat and subcutaneous fat area and measured 
waist circumference, fermented milk containing SBT2055 group was 
decreased 4.6% of visceral fat area,  3.3% of subcutaneous fat area and 
1.8% waist circumference, by contrast, fermented milk group was not 
decrease these parameters. 

Kondo et al. [21] was reported antiobesity effect to probiotic 
bifidobacterial strain in a mouse model with high-fat diet-induced 
obesity. In this report, induced obesity mice were fed a high fat diet 
supplemented with bifidobacterial breve B-3 at 108 or 109 CFU/d 
for 8 weeks, accumulation of body weight and epididymal fat were 
suppressed, and improved  serum levels of total cholesterol, fasting 
glucose and insulin for supplemented bifidobacterial breve B-3 [21]. 
Also, Kang et al. [22] reported Anti-obesity effect of Lactobacillus 
gasseri BNR17 in high-sucrose diet-induced obese mice.  Mice were 
divide to 4 group, fed a normal diet, high-sucrose diet, high-sucrose 
diet with Lactobacillus gasseri BNR17 109 CFU and high-sucrose diet 
with Lactobacillus gasseri BNR17 1010 CFU, and orally administered 
twice per day for 10 weeks, reduced body weight and white adipose 
tissue weight regardless of administered Lactobacillus gasseri BNR17 
[22].

These result was supported antiobesity effects, in our study, body 
weight of high carbohydrate diet with nano-lactic acid bacteria (CL) 
was suppressed to high carbohydrate diet (C), however it was not 
changed high fat diet with lactic acid supplemented group (FL), because 
experimental period was short to suppression the body weight and fat. 
Experimental period of previous studies to use the mice were from 8 to 
10 weeks, and weight gain suppression for high fat diet with lactic acid 
bacteria intake was expressed from 3 weeks. There is possibility that the 
nano-lactic acid bacteria supplemented effect was appeared by long to 
the experimental period. 
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