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The present study isolated seven different kinds of probiotics from various food sources and identified
them with Bacillus sp. and Lactobacillus sp. by 165 tDNA sequencing. Their supernatants were pre-
pared after a 24 hr culture, and their effects on nitric oxide (NO) production in mouse RAW 264.7
cells were investigated. Among the treated samples, the culture supernatants of two strains (Bacillus
sp. FG-1 and Lactobacillus sp. FG-6) significantly decreased NO production in LPS-activated RAW 264.7
cells. Moreover, they dramatically reduced the expression of pro-inflammatory genes such as COX-2,
iNOS, and TNF-a. To examine whether exopolysaccharide (EPS) is responsible for the anti-in-
flammatory effects of probiotics, EPS was purified from the culture supernatants of Bacillus sp. FG-1
and Lactobacillus sp. FG-6 strains. The EPS treatment produced by FG-1 and FG-6 strains decreased
NO production in a dose-dependent manner in LPS-stimulated RAW 264.7 cells without affecting cell
viability, while also reducing pro-inflammatory gene expression. Overall, these results suggest that
EPS might be one of the key molecules responsible for the anti-inflammatory effects of probiotics.
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Table 1. List of probiotics isolated from various food sources
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Food source Genus Species Strains
Makgeoli Bacillus amyloliquefaciens Bacillus sp. strain FG1
Beverage Lactobacillus plantarum Lactobacillus sp. strain FG2
Beverage Bacillus licheniformis Bacillus sp. strain FG3
Makgeoli Bacillus subtilis Bacillus sp. strain FG4
Makgeoli Lactobacillus paracasei Lactobacillus sp. strain FG5
Makgeoli Lactobacillus rhamnosus Lactobacillus sp. strain FG6
Kimchi Lactobacillus Sakei Lactobacillus sp. strain FG7
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Table 2. Sequences of oligonucleotide primers used for RT-PCR
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Nitric oxide assay (540nm)

VEH LPS FG-1 FG-2 FG-3 FG-4 FG-5 FG-6 FG-7

LPS + Supernatant (100 pl/ml)

Fig. 1. Effects of culture supernatants of identified microbes on
nitric oxide (NO) production and cell viabilities in mouse
RAW 264.7 cells. RAW 264.7 cells were plated at 1x10°
cells/well in a 96-well plate and incubated with 100 pl/
ml of culture supernatants of seven microbes for 16 hr.
After treatment, NO production was measured by NO
assay. Values indicate means=SD (n=4). ***p<0.001.
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Gene name GenBank Acc. No. Sequences
o i R 5-CCICGCTTCIGATCIGICTTS
e 105273 R 5-GOGAGTAGCCTGTGTGCACCTGGAALY
T ML 1365.2 R 5-CCGACTCCGCANGICTANG
GAPDH NM_008084.2 E: 5-GAACGTGAAGCCCATCGAGG-3

: 5-CTCCTTGTAGATCTCCTGGA-3¥
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Fig. 2. Down-regulation of COX-2, iNOS and TNF-a genes by
culture supernatants of FG-1 and FG-6 strains. Mouse
macrophage RAW 264.7 cells were treated with 100 pnl/
ml of culture supernatants of FG-1 and FG-6 strains and
then total RNA was prepared from treated cells. RT-PCR
was performed with COX-2, iNOS and TNF-a genes spe-
cific primers.
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Fig. 3. Preparation of exopolysaccharide (EPS) from culture su-
pernatant of probiotics. EPS was isolated and purified
from culture supernatant of strain FG-1 and FG-6 by
ethanol precipitation and pictured under optical micro-
scope.
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