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Immunoregulation of Murine Immunocytes to Bifidobacteria Strain
Isolated from Feces of Healthy Korean Children: IL-10 Release
and Proportional Change of CD4"CD25" Cells
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Bifidobacteria is one of the prototypes of probiotics bacteria, normally inhabitating the intestinal tract of humans. To
search for a potent immunoregulatory Bifidobacteria strain, we screened the Bifidobacteria strains isolated from the
feces of healthy Korean children. The mRNA or protein expression of an anti-inflammatory cytokine, IL-10, from
mouse macrophages stimulated with live Bifidobacteria was examined. Of tested strains, Bifidobacteria A28 induced
the highest IL-10 gene expression of murine macrophages. To probe immunoregulatory activity of the selected strain on
the mice, we evaluated the proportional changes of CD4'CD25" surface marker in the murine splenocytes. Flow
cytometric analysis showed that the overall percentages of CD4 CD25" cells in A28-treated splenocytes were higher
than those of untreated splenocytes. In parallel, IL-10 release from A28-treated mouse peritoneal macrophages and
splenocytes was significantly higher than that of untreated control cells. Collectively, the Bifidobacteria A28 strain
isolated from the feces of healthy Korean children augments the mRNA or protein expression of IL-10 release from
mouse peritoneal macrophages as well as the proportion of CD4'CD25" cells of naive splenocytes. These provide in
vitro scientific clues that Bifidobacteria A28 might be usable for anti-inflammatory disease such as inflammatory bowel

disease (IBD).
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Table 1. Primer sequences and sizes for PCR
Target gene Sequence (5'—3") Size
[-actin Sense TGGAATCCTGTGGCATCCATGAAAG 348 bp
Anti-sense TAAAACGCAGCTCAGTAACAGTCCG
IL-6 Sense AATGATGGATGCTACCAAAC 281 bp
Anti-sense TAGCCACTCCTTCTGTGACT
IL-10 Sense AGAAATCAAGGAGCATTTGA 251 bp
Anti-sense CTGCAGGTGTTTTAGCTTT
CA, USA)E o]g3dle] Ua} BAE = AEFO &= Table 2. Experimental condition for PCR
RNAE 2|3k 3ith oF=3ld, TRIzol AlCFo 2 AXE Primer cDNA (ul)  Annealing temperature (C)  Cycle
70 % chloroform? 713 & 1527+ 2 Eskit) 94 B-actin 1 60 30
wa] o] RNAZF ZE A5NS wheol $A BT ) 5 %
isopropanol & 7 7}38te] Z-2ell 10i7F Tt YAlwE 1110 5 55 35
(12,000 tpm/153)3}F3I T T RNA I =& Al9fg 1
A gAS BlEaL 75% oleES kst E9d &
4ColA DR (7,500 rpmy/10)3FSITE o] F A He FAANS-9] AELS 1.5% agarose geloll 50 mV, 4057+
A|AABEAL RNA Hd2& 87] Tl ARAR] 5 RNase  #17]9%55to] #2319t
S} DNaseE XM &2 SHTE RNAE Folal 4

a3tk cDNAE d3H7] 918l 1 pgel RNA, 500 ng]
oligo-dT primer, 15 U avian myeloblastosis virus & A& A,
20 U9] RNase inhibitor, 1 mM<2] dNTP, 5 mM2] MgCLE
E3tste] RES-S W= % (Reverse Transcription System
A3500: Promega, Madison, WI, USA) GeneAmp® PCR system
(Applied Biosystems, Foster City, CA, USA)S ©]-&3}¢]
42°CoA 1AZE EEAIZL F- 95Tl A 53E3E, 4T A]
10323F FAAv7E Aol ARgE wj7bA] 20T Bads)

g HHF-SELHAMEES (semi quantitative PCR)

R} BH9) I qHEIX (DNAE Z7e] 4
EAo] g7 IL-10, IL-6, 2 B-actinl] th3t primerS A}
831 ZEaQT. FRHEAQNNSE Fael] 94
cDNA 1 pl, 10X £F=8- (100 mM Tris-HCI, pH 8.3, 500
mM KCl, 15 mM MgCl,), 0.2 mM dNTP, 1.25 U Taq
polymerase (Takara Biochemicals, Shiga, Japan), primerS 4
o] 25 ple] HESNS WHE T GeneAmp® PCR system
2400 (Applied Biosystems)ol] HiL 2435 o= T34
2AHE-S ST TR aARkEll AR primer

L3} SEZL Table 13} Table 290 A|A3HSTE %

SME =3 (flow cytometry, FACS)

v E s o2 Xd vAAMEE FITC-anti-CD4
(Santa Cruz Biotechnology, Santa Cruz, CA, USA)%} PE-anti-
CD25 (Santa Cruz Biotechnology) TS24 2 4ol A
303 AA%E & PBSE Al 3HITE thAl PBSE Al
A7, FAIE 475 ol &dte] B4 skl

FHEA> WinMDI 2.8 A2 71318 o]-8-35glth

IO

19

EAHAET™EH (enzyme linked immunosorbent

assay, ELISA)

k92 A A E o} vFAIEE 24-well platec] 2H2} 5
X 10° cell/ml® 2ar 7} wellol] B]¥|Ti2 A28 o (1 X
107 bacteria/ml) %= LPS (Sigma, St Louis, MO, USA) (100
ngml)E H7FeFaLl 24A17F HIFSE & HGF ASelS B
o} -70°Coll BA3IATh AE wiF A Ao Felw o
= IL-102] &S 574317 95+ sandwich ELISAS
SR B FYoE vhe-2 IL-10 (R&D System,
Minneapolis, MN, USA)S- AH8-3130 3L, capture &H4] 2 2
% &)= anti-mouse IL-10 (BD Biosciences, San Diego, CA,
USA)S ARE-3FQITE &ob9-2= TL-10 A2 96-well plate
o welld 4 pg/mlZ 4CoA 1247F ¥-A17] 3 Ak
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Figure 1. Expression of IL-10 mRNA in RAW 264.7 cells treated with various Bifidus strains. Lane 1, control; Lane 2, LPS 100
ng/ml; Lane 3, B. infantis; Lane 4, B. catenulactum; Lane 5, Al; Lane 6, A2; Lane 7, AS; Lane 8, A13; Lane 9, A14; Lane 10, A16; Lane
11, A28; Lane 12, A34; Lane 13, B17; Lane 14, B2730; Lane 15, YM112

IL-10

Figure 2. Expression of IL-10 mRNA in mouse peritoneal macrophage treated with various Bifidus strains. Lane 1, control; Lane
2, LPS 100 ng/ml; Lane 3, Al; Lane 4, A2; Lane 5, AS; Lane 6, A13; Lane 7, A14; Lane 8, A16; Lane 9, A28; Lane 10, A34; Lane 11,
B17; Lane 12, B2730; Lane 13, YM112; Lane 14, B. infantis; Lane 15, B. catenulactum
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Figure 3. Production of IL-10 by mouse peritoneal macrophages (A) and splenocytes (B) treated with Bifidus strain A28.
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Figure 4. Proportional increment of CD4°CD25" T cell in mouse splenocytes treated with Bifidus strain A28. A: CD4'CD25"
expression in A28-untretacd mouse splenocytes; B: CD4'CD25" expression in A28 (10° cells/ml)-treated mouse splenocytes; C: CD4'CD25"
expression in A28 (10° cells/ml)-treated mouse splenocytes; D: CD4'CD25" expression in A28 (107 cells/ml)-treated mouse splenocytes;
E: Comparative CD4'CD25" expression in different numbers of A28-treated mouse splenocytes. Data were expressed as Mean = standard
error and analyzed with one-way ANOVA (*p < 0.05).
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