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Effect of Lactic Acid Bacteria (Lactobacillus acidophilus, Streptococcus thermophilus,
Bifidobacterium bifidum) on the Enhancement of the Production of Nitric Oxide
and TNF-o in RAW 264.7 Macrophage Cell
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Abstract — The immune reinforcement of the probiotic lactic acid bacteria Lactobacillus acidophilus, Streptococcus ther-
mophilus and Bifidobacterium bifidum was studied in RAW 264.7 cell line treated with diluted solution (dilution to 2%) of the
supernatnats of lactic acid bacteria. RAW 264.7 cell line was used as a macrophage model to assess the effects of lactic acid
bacteria on the production of nitric oxide (NO) and cytokine tumor necrosis factor (TNF)-o and cell morphological changes.
The production of NO and TNF-a were largely affected by lactic acid bacteria in dose-dependent manner in 24 or 48 hr cul-
tures and cell morphological changes were also largely affected by lactic acid bacteria. Especially, Bifidobacterium bifidum
differentially stimulated the production of NO and TNF-a.. NO production was increased by Bifidobacterium bifidum 25 ul/
ml more than LPS (20 ng/ml) control, and TNF-o by Bifidobacterium bifidum 6.25 p/ml more than LPS (10 ng/m{) control.
The in vitro approaches employed here should be useful in further characterization of the effects of lactic acid bacteria on

systemic immunity.
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U/mi)P/S), LPS(Escherichia coli, 0127 : B8 Westphal type)+=
Sigam Chemical Co(St. Louis, Mo. USA)elx] 7-J3t3ict.
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SR Lactobacillus acidophilus, Streptococcus thermophilus,
Bifidobacterium bifidume (FyEvlo] Q€ o 2 BE] Pt
FA¢] vjekg 8)=)= Nissui Pharm. Co. Ltd.Japan)®] General
Anaerobic Medium(GAM) HAE ANS-3}9) 11, Bifidobacterium
bifidum-2 Bactron Anaerobic Chamber(Sheldon Manufacturing
Inc, USA)E ol&3tel &7 w3t 2w, Lactobacillus
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International. Inc.,
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Fig. 1 —Effect of supernatants of Lactobacillus acidophilus,
Streptococcus thermophilus, Bifidobacterium bifidum on NO
production in the LPS (lipopolysaccharide)- stimulatd RAW
264.7 cells. The cultures were incubated with 20 ng/m/ of
LPS in the presence of supernatants of Lactobacillus
acidophilus, Streptococcus  thermophilus, Bifidobacterium
bifidum. NO production by supernatants of Lactobacillus
acidophilus, Streptococcus thermophilus, Bifidobacterium
bifidum were assessed by Griess reaction. (a) without LPS
*p<0.05, compared with cells. (b) with LPS *p<0.05,
compared with LPS.
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Fig. 2 - Effect of supernatants of Lactobacillus acidophilus, Strepto-
coccus thermophilus, Bifidobacterium bifidum on TNF-o
production in the LPS (lipopolysaccharide)- stimulatd RAW
264.7 cells. (a) without LPS *p<0.05, compared with cells.
(b) with LPS. *p<0.05, compared with LPS.

B a7 F3}, LPSE A 1A & AlZelxe] TNF-oof 43
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28t groupelAFEIE= positive control@A LPS(10 ng/m)E A
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Fig. 3 - Characterization of RAW 264.7 cell change in response to
supernatants of Lactobacillus acidophilus, Sireptococcus
thermophilus and Bifidobacterium bifidum. The RAW 264.7
cells were cultured on cover slips in the presence of
different concentration of supernatants of Lactobacillus
acidophilus, Streptococcus thermophilus and Bifidobacterium
bifidum. (a) only cells (b)) with LPS (10ng/m)). (0
Bifidobacterium  bifidum (diluted solution to 29). (d)
Lactobacillus acidophilus (diluted solution to 2°). (e)
Stereptococcus thermophilus (diluted solution to 25,
Bifidobacterium bifidum (diluted solution to 2% with LPS
(10 ng/mi)
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