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In vitro Bone Marrow Cell Proliferation of Cell Wall Preparation
from Bifidobacterium bifidum SL-21
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Bifidobacterium species isolated from infant feces were fractionated into cell wall, cytosol, and extracellular
preparations of culture broth, and each fraction was examined for Peyer’s patch-mediated bone marrow cell
proliferation activity in vitro. Cell wall preparation of B. bifidum SL-21 (CWP) showed the highest bone marrow
cell proliferating activity dose dependently, and enhanced production of cytokines, such as hematopoietic growth
factor (GM-CSF), IL-2, and IL-6, in culture supernatant of Peyer's patch cells. After treatment with lysozyme,
CWP was fractionated, among which intermediate molecular-weight fraction (30-50 kDa) showed significantly
high bone marrow cell proliferating activity. These results suggest CWP of B. bifidum SL-21 effectively activates
lymphocytes in Peyer’s patch, and several cytokines, possibly playing important role in enhancement of systemic

immune system, were produced by activated lymphocytes.
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cytokine 34 F7F 55 BIE u} 1ol Bifidobacterium®l 2
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terium®] 715743 Sl gk Aol B2 o] Bolx|iL g}
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CNEE, HAAE eaF SV 9 AAdEAE &) 3
4 mAAEES F4 2 B FVhe] F4EE T O
3k WA RE(13)y& Ve o] Ay HA WA 43l
293 719E sivty AUE oW, 53], Bifidobacterium®]
AE R AT FHR e B3 A FFEHARE=R A
#HAGAE A=Y 7+ sivke 38 7FsAol A=A
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¥ FAEAL NEY, HEF Z uiY YFAe 2AHELR
ot 253 /g 840 & FE £, 4N
o a8l ZeAE Zo Folshe thddt cytokineg &4
slo] FAAGAZ AR ARG G nixe FF
< 7HE3 0 wyew AWEOBM Bifidobacterium®e} M X
AEo| T 7154 AFE ¥ ogE 522 o8 F Slv 7]
z A8E AFsta it

Mg W YH

Ak o 7171

SFAE FABEE A AT A% EA RPMI 1640
vl 2], funizone®, penicillin/streptomycin® Gibco BRL(Grand
Island Co., NY, USA), Hank’s balanced salt solution(HBSS),
fetal bovine serum(FBS), p-nitrophenylphosphate disodium salt
(p-NPP) % lipopolysaccharide(LPS from Escherichia coli
0127:B8)x= Sigma*kSt. Louis, MO, USA)9] A& A3
o FFAE F284 34 A AFE Alamar Blue™E Bio-
sourceAH(Sacramento, CA, USA), IL-2, IL-6, GM-CSF %
cytokine 23 A AM-E OptEIA™& PharMingenAHSan Diego,
CA, USA)S] AFE AHE-3tch MEd g #8381 & &
Aepd 2o ZAol AMg-E Feoineke MilliporerH(Billerica,
MA, USA)ZRE Tt ARGt and, el Aok A&
He 1§ o3y M8 Aoks AREEch &4, B dE
ARRE 71715 $h9) o] 373X (Ultrafree- 15, Millipore), 287
#} 7)(Ultrasonic  Processor, Sonics and Material Inc., New-
town, CT, USA), 33+47](Luminescence Spectrophotometer,
Perkin Flmer Limited, Surrey, UK) ¥ Microplate Reader
(Molecular Devices, Sunnyvale, CA, USA)$T.
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B 8o X3 BifidobacteriumdF 638 25 20-30709
o] A%E folo] B 7YY Foz FFo HElE A &
AREEIE T S B Adel] AMEE AYEEL 7599 84
C3HMHeA vl-28 (Fhghtol LY IAANFTEEREY T8t
o] AMgElgeH, 24+ 1°C 2 55% FEEE 2HE AR
ol A 2448417 AL EZE 3T} o|mf AlR(hhulo] ¥
Ahst E2 A F2AHY.

Bifidobacterium species®] MIEY, MZJH N Y Y
Yo =X

622 Bifidobacterium® MRS A3 wjx]e|A §71H 2o
2 37°C, 24X7F viYE T 4°C, 5,000 pmol A 208 B3t 9
AEesi] @AE 43, AYHET085% NaChEH o2
33 M3 & R dEEidch A9 FAE 280 &
HA71E olgsld MEHS AT F 4°C, 12,000 pmelA 10
B2 94888k, M2 (cytosol preparation)t A EH
(cell wall preparation, CWPYE AUt} gt v 45 A&
2 Byl vlg 4] oerS-S 7Bl wwrEHA Ao
S Ao, Y4 YHEEL 4°C, 8,000 rpmeolA
1587 fAEEs sigsta wig 45 5 18 £2 §
F-(extracellular preparation)2.2 A&tk oA doj zt
ZAEL TAAZS F olES YA FTr &0 Axd
o FFAE FHEY FAH L ANEE ARRSIUT

oFe| B3

frolel Rogre ¥uld 659 Bifidobacterium® FolA
7V4 @Ado] EL Bifidobacteriumsiol thal] SEM(scanning
electron microscope)®] AP o8 Fe e A2(14),
AN, ATy, 84, HaE B4 9 oud 71E
of ti¥t EA2vieEs] 84 S 4siEgE 48 HARKIT
a3 HFEHOE 165 IDNAE F28F ¥ 836bpol| dlEsh=
1DNAS] F-E3Q] G7IME-g A8l As44E ERIBITHIS).

Bifidobacterium bifidum SL-21 MZ #8#e| +38 % &
Xiafe we

1 =& 848 B B84 B bifidum SL-219] M9
AEE #8377 ko] FH4g AExE ZAEE lysis
buffer(25% sucrose, SO0mM Tris, | mM EDTA, pH 8.0)o &
BAlZ] ¥, 1% FEE lysozyme2 H718IATE 37°ColA 164]
ZF Bk wheAlA 8 PERS 358, sHeles) A
& o]-&3}] 30kDa 13k, 30-50kDa % 50kDa o] ¥A}eF
W FEoa B3t

BTME SHNY

A AL Hong 5(16)2] Wl A3 &3t 2
o] A3t} 754 C3HMe FH-28 AFETFIA A
7 & 2ol BAE o] 1= Peyer's patchds ZEhfo] Hank’s
balanced salt solution(HBSS)°] TAA e A FEWRYE- pewridish
o &7112, E4A)(100 meshyE Peyer's patch 9l £ o}&, 5
A} AR R FEHAM Peyer's pach®] 3 ] HIMEZE
BEAZATE o] AXE FEAE F5H (00 meshE A7,
HBSSE A3§ F RPMI 1640 WX & <] &3l NE FE&
20X 10° cellsmL ZA 3t A ELHE ZA S o1& 96
well plate] 200pL ¥ 5% F A FE] AEE 20uL
H7vsled 37°C, 5% CO, incubatorolA] 57 wjsldc) o
Y A5de FHsl FHAE S48 SHEoE AR
act g, FeArde] ZAe FYFY el dER W
E H&3 F FAP) vheg ol83le] HBSSE W £02 ¥
SFAEE Fe3 T, 29 Zo] A3, AFEa AEsx
2.5%10° cell/mLE 25k 96 well plaeol] 100l ¥ &
Z8l9th =2 & Peyer's patch celld} A9} WH-A|Z1 wjokad
S 50uLe} RPMI 1640 ¥iA|E SOuLE 77} plaeol] £5-3
the 37°C, 5% CO, incubatorollA 6U7t WigSATt. FFAE
Z2g4 24 Alamar Blue™ assay H(E o831t &,
FrAEe] g F8 1842 Aol Alamar Blue™ £ 20puL
& Artete] wkgA17l Fo, FeMEe F2A%E excitation
544 nm2} emission 590 nmollA BFEN7|2 FAIYct FF
AE 848 Fre AE dAl A AdE ARRS O
Z7et Al Al FpARe FAEE vwsted S
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Cytokine® &%

Cytokine 2732 sandwich ELISA¥(18)% o]&slch.
& s goFetd, ¥4 8¢ A, antimouse IL-2, IL-6 B
GM-CSF mAb(monoclonal antibody)E coating buffer(0.1 M Car-
bonate, pH 9.5)° 410] 96 well ELISA plate(Nunc-Immuno™
96 Microwell™ plate, Nunc™, Roskilde, Denmark)®ll 100 uL3
BEBIAL 4°ColA] B WHEAIA well B F-2A] ) o}
& g plate® PBST(PBS-005% Tween 2002 33] A3 %,
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assay diluent(PBS-10% FBS)E 200 uL¥ 2F33 A4 1
AIZE WR)ste] A 7F 24 942 well EH-E blockingdHAT.
o] 3 PBSTZ 7} welle 33 M|#slal ¥FE4<2] recombinant
mouse IL-2, [L-6 ¥ GM-CSFE €& 34g 49 == 5Y
7+ ¥l 3t Peyer’s patch WHe- A5l Al52} assay diluentE
S0l EFeste] A2oA 90 3t wiFAH T W AE
NS A ASI assay diluentE 50l FF5Md well HE
308 53t blockingAlZ] ¥, PBST= 53] AlH3lg). o|%A A
21 ¥ platec] biotinylated anti-IL-2, IL-6 ¥ GM-CSF mAbs}
avidin-horseradish peroxidase®| conjugate assay diluent®lj &4
sto] BBkl 1A FRF REEAIATE o]F 7 welle] EAst
= 459 AAsE PBSTE 73] M3 & TMB substrate
(3,3,5,5-tetramethylbenzidine-hydrogen peroxide, Pharmingen)
7}ste] 304 ikl e, 50 ule] 2N H,S0,E #H7isied v
$-& A3k 405 nmellA Microplate ReaderZ ©]8-3t| -3
=& F4srt

A3 OH

EFMZ 34 ZF 22|, 8% ¥ ¥ust %R 2i|

vy fAE 2 AF FuR AA FEE] uFs AA
ZHEHE vepdoa deizl fote] ERoERE T 6
29| Bifidobacterium®-2 LR FIFAE S84 AR

Table 1. Bone marrow cell proliferating activities of cell wall,
cytosol and extracellular preparation of culture broth from
Bifidobacterium species

Microorganism Fraction Fluorescence intensity"”
5 Saline 61+7
Control* LPS 2034159
cwp? 568 £ 48*
B.SL-21 CS 100£ 18
EC 98 - 4*
CwWP 270 £22%
B.SL-22 CS 8012
EC 109£15
CWP 178 £28
B. SL-23 CS 794£2%
EC 66 4*
CWP 127+£19
B.SL-24 CS 81 £2*
EC 76 4%
CWP 241 £ 14*
B. SL-25 CS 80+ 4*
EC 101 £ 5%
CWP 15427
B. SL-26 CS 83 £ 8*
EC 88 £ 7*

UThe proliferation of bone marrow cells was measured by a
fluorometric method, using the Alamar Blue™ reduction assay. Each
value was expressed as the mean+ SE of quadruplicate assays.

PFor the control, saline without sample, and LPS as the positive
control (100 pg/mL).

Y% p<0.05: Significant difference between the saline control and the
sample.

“CWP: cell wall preparation, CS: cytosol preparation, EC:
extracellular preparation, and each final concentration was 100 ug/mlL.

o tigled MEH, AxA, v Fedor FIsle] HES]
Ath. MRS viR|olA w3 2+2ke] Bifidobacterium®g 2&
o B2 K ste] AEZEE SRgk F 12,000 pmel A 10
7 A8 sle] dsda) AdER Eesiden 77he A
23 g3 AEd gRroz ARtk &8 2t Bifidobac-
terium%-& W|Y3le] Aol wig A5 F AEA} ELL ¥
gate] g 45 gRro= AL 74 JEES T4
Z & %, 100pgml FEE AR S0 A ZFAE
Z2 @43 A s SAsuk L 23, Table 19 Vel 1t
o} Zo] AIxZo} Ml 45 RN FFME S
Aol 79 AR 9k wbd 7t g3 Ay gEoAE
Fof W& zlo|7t YA AUF R B FFAE FAE
A& HAY. 53] Bifidobacterium SL-22%} Bifidobacterium
SL-259] AlE¥ 39 ALorMe s HY E4s8ks0] ¢
F3ltta d#F LPS 53 AR 22 848 2o,
Bifidobacterium SL-21 A|X¥ o] HLor= LPSET} njf
§ Bo TFAE FABAHL Yo TrHIE 22 84
glo Fo3 #BAES & 4 Uk

7 S8t @438 1AW Bifidobacterium SL-219] OFE
oz aHga akAhg T, e84, dasts B4 2 o
gt 71 ik EhviREl €4 5ol Askehy dEEst
Aeha SEMel| ofgt HAdnd A28 F3le] B bifidumel
AYH ¥rE g 2he MM EiEen@s A
2 Ho} JEsA 32 8slr] fsld EYTFFe 16S
DNAE Halslo] RRZHOZ 836 bpoll sk G7Md S
BA% Ak B bifidum ATCC 295213 99%2] A4EALS B
Fol(E A fole] BuiozRE R TFAE FAF
Aol Bifidobacterium SL-218] @ B. bifidumdS & 4= 3
Atk

652 Bifidobacterium® FE-59] JITFHE F284 A3 7t
2 =2 A48 W2l B bifidum SL-219] w5 W% A7kl u}
B AxY gie B30 AABAIE golrnr] ¢t ek
AlZbol] w2 M¥EE HES ZAEY Y wroM 84L&
s A3, 4A A7 ARe} FARHA wlF 2447 o] T HE
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Fig. 1. Effect of the cell wall fractions prepared by culture time
of B. bifidum S1.-21 on bone marrow cell proliferating activity.
"The proliferation of bone marrow cells was measured by a
fluorometric method, using the Alamar Blue™ reduction assay. Each
value was expressed as the mean +SE of quadruplicate assays
(sample: 100 pg/mL). ¥*, p<0.05: Significant difference between 0
hr and the other culture time sample.
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Fig. 2. Effect of the CWP concentration on bone marrow cell
proliferating activity.

UFor the control, saline without sample, and LPS (lipopolysaccharide
Escherichia coli from O127:B8) as the positive control. ¥*, p<0.05:
Significant difference between the control and the sample.

Aol A3 FAL BYThFig. 1). T B bifidum SL-21 4
Ty FHo prd AdEd 848 £33 24, 5pymlel
Ao zFET #& 49 S B A
89 Fxo gt 40| FUeke % EAHA 4 A
& Jehds gl & 4 fthFig. 2). =3 Yasui®t Ohwaki
(19 B. breve®] NX¥ HE-& H7Ig FolAM EE Peyer's
patch cell®] F-2lo] dojgtin HIsed, £ Ao e
B. bifidum SL-2121 AlE¥ #Fo] 7] LPSHEt: wj-¢
e 48 By 02 FA4E VR

B. bifidum SL-21 MEY o] +gSl0] ot FFAM=E &
AlgHN

B. bifidum SL-219] MIX¥ YL £ FFAE F4EY
& HYou, PR B 55X g B84 PO o)fy
38t AR i A thh AV & Ao AR
AEH g 8315 A B bifidum SL-219] A
B BHS lysozyme AT Ele] AFTHE FASR= peptidoglycan
o] #HE HAANA F84 FEE It s 584
2o gelois) AAE olgsie] EAEER 30kDa o3l 30-
50kDa ¥ 50kDa olde] F¥ozm RH3Hrt 7z} ¥R
FEe e s AR FHELES B A3, B 30-
50kDag! EEAM 7MY w2 FFAHAE SHEHE UEMT
LA e Ags e gido] dEaEUTHTable 2). HE
Hosono S(10Y2 B. adolescentis M101-45 83N A e B
A 60-2,460kDa EZA 714 ¥ splenocyte 528 YHEL
Wtk Bk uf vk 3 B AgeMs vHEs § B
30-50kDa8] #Ho] -840 A FAAAE Br} v g4
& Jehar Qs o)A olut M EBS solid state AlE7H
Peyers patch® Ab=ahet] Qo] o fFaASA et FH =W
oA} vl dE FAFHF HEHS Bglucan®] 73 solid
state2 A O HAHNEE @433t BB £ 4 Y
(20). mWeb B84 AEEd vlg) 84 XU tiEeEt
B2 848 29 30-50kDag] 784 EE2 IF B. bifidum
SL-21 A ZHe] BA4E A 2 G448 E4E 7

Table 2. Bone marrow cell proliferating activities of the different
molecular-weight range fractions prepared after solubilization
from the CWP

Molecular-weight range Fluorescence intensity

fraction (Mean + SE)
Saline control 7719
LPS control" 298 + 20*%
CwWp? 539+ 40*
>50 kDa 146 £22
30-50 kDa 2763 30*
<30 kDa 88 +9*

"For the control, saline without sample, and LPS as the positive
control (100 pg/mL). ™%, p<0.05: Significant difference between the
saline control and the sample. *CWP: cell wall preparation, and the
final concentrations of CWP and other fractions were 100 ug/mlL.

e £ HEo2A oI0l8 /HT glol, $F BYEAS
FEA A9 488 & Aozl 7w,

B. bifidum SL-21 MXH HEo| FUNAH-ZF FTME
SAMe| By

Fre ¥ AYHEEe] fuisla Asshe FioH,
HolAle] METE TS HYF, 4w F Y O g
o] MEEL FFHoE 4 U ERA ¥ (hematopoietic stemn
celhEhe 98 A7HEolx A= HAE #8sb 7hE
AL FTgeR, FFAREe] F242 AAA A ¢
Foshal & 4 vk, a2y B A3 el B34 Peyer's
patch ¥iF 5oz FoHEel 48 FEIEE Peyers
patch Wi} AEelol AT A&7t A FFANEE FAAE
F Stk whebA £ AY AxellA deld FFAE o] F
HARL AlEete] whgollA 7]QE A, FRHAAE 53
ZANEAANAE Yotk 7) $18le] Bifidobacterium®e] A ¥ 2
2 AH FeAEe) oheAlA Halth 1 Ad, A&7} Peyer's
patchE "IZHZ & Aol HH FFAEd vhgAIzl o) vig}
o ¥ F75Y B9 e gt FFAE S84
£ B. bifidum SL-21 M XEHo] A3 Fpaie] &35 o]
ohux, A HUHZZA Peyer's patchE E3) S5AE 4
o] o]fo]FE& HARIBIATHFig. 3).

B. bifidum SL-21 M=ZY #H#&S| Peyers patch0Ae]
cytokine A

Cytokine WA EeM Hulsle sl Tuldz apilo)
el MEe B4 28-S WY & e 848
21). AAAEoAM BHIE = Z}E cytokine® B} HAMEO] 7]
FRA NEAG] T8 ATE s WAME B
538 cytokine network® BAIste] HA| HAle] vk &
&3fol FHFT YA vk HE AR RE 53 9
o gAdol o8 Peyer’s patche] T cell® EA8AIA IL-6
9 GM-CSF 7+ =84 Mol de 9 8ol 823 cytok-
ineS AATLo BN FFHNEE ZHAZIGE ATAINI6) T
oA A AL 3 AN AGA 40 W3 A&
7FeAde AN 4 e B At A¥E ok weba
£ AHIME FFAE S84 41 W] 95k
Peyer’s patch M X&)} Algete] whe-& B8 ozl e
9] cytokineg £4{8la12} ST,
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Fig. 3. Comparison of A Peyer’s patch-mediated effect and B
direct effect of the cell wall preparations from Bifidobacterium
sp. on bone marrow cell proliferation.

DA after Peyer’s patch cells incubated with the sample, the resulting
supernatant incubated with bone marrow cells, B: the sample directly
incubated with bone marrow cells without reaction with Peyer’s
patch cells. 2*, p<0.05: Significant difference between the control
and the sample.

—

o|He] A#NM B. bifidum SL-21 AXH EEF} w37l
Peyer's patch HJ%F d5do] & IFFAHE F458E EQ
2o A8} w33l Peyer's patch AlE7} A ES] E242
FEshs 54 cytokineES #0IEIHSE ke ZoE o
£ #25l7] Y8l Peyer's patch Bi%F A5 Fol] EAld= 2
Z cytokine#9] #HE sandwich ELISA Wi (16) 2.2 73}
ok 2 Ax, FFAIE F24904] GM-CSF= B. bifidum SL-
21 AEH S8 100 ugyml 54 A tF2F] LPSol ¥l
# 3u] o] wi$- & A Fih BEAEAKFg. 4). T
H, Peyer’s patch W T cell 5 HAMEL] 2= 2]sf] £0[=
Zoz 7\EE IL-29 IL-6 94 B. bifidum SL-21 AlEY 3
B At ofsl =& Aibe]l fF=HATE %3k GM-CSE 1IL-2
2D [L-62] AAS BT B bifidum SL-21 AEH ARl ths)
FE EHQ At A3 JEPUTHFig. 4). B. bifidum SL-
21 MEHe] =84 BRo)| 23t cytokine B-8292 B. bifidum
SL21 AEH gEHr= W@ 848 JepliAw, 24 30-
50kDa EEol|M wiwE & GM-CSE IL6 ¥ L2 A 5
7Vt ERIE S 2A] Peyer's pacholl ojgh ZFAE FAEA 2
IHTable 2)9t UX|3 cH(Table 3).

o] 7+e ADERE B bifidum SL-21 A FHEL Ay
A Peyer's patchZ5E GM-CSF9} IL-6 5¢] hematopoietic
growth factor2A19] cytokine® 2] £H1E F1gthe 2A4E <
S = USJrh EFF Peyer’s patch= T2 T AXS BAEZ T

o

Absorbance (at 405 nm)

Control 100 50 10 LPS

Sample (ug/mL)

Fig, 4. Effect of the CWP on cytokines production in the culture
supernatant of Peyer’s patch cells.

Peyer’s patch cells were obtained from C3H/He mice (n=4), and
pooled and cultured at a density of 4 X 10° cells/mL with different
concentrations of the cell wall fraction from B. bifidum SL-21 for 5
days in vitro. Each resulting cell-free supernatant was subjected to
ELISA for IL-2, IL-6, and GM-CSE. "*, p<0.05: Significant
difference between the control and the sample. [1: Content of
interleukin-2 (IL-2), E4: Content of 1L-6, EJ: Content of GM-CSF
(granulocyte and monocyte-colony stimulating factor).

A=lojA 313 E3], T AlE3= colony-stimulating factor(CSF)<}
ekt cytokine?| 23 FFUSE YA U7 HE(22),
B. bifidum SL-21 A X¥ FFo| 2§ Peyer's pach®] /38
F2 T AlEe &A43ll 7sk= 222 Hojy AEZFOR
Peyer's patchZHE IL-69F GM-CSF %9 hematopoietic
growth factor®] #H|oll T3 Fo=e] UL FHH
AN £33 69 22 cyokineF O] ¥l oEA HAA
FolME 223 TS 3}7] wlFol(23), Peyer’s patch] 84
ke SFAIE S48 5T E oF o]E cytokineo] WA
£ £#si g AGMEE AF31, A=t HAHGA Y] 84
sl = 7|8 ZoR &=, oj2g 4L Fg. 39 A%
oA AAF AAY A|EE Peyer’s patchel WHA|AH F53
Feig BEAXTE A EL FAHL Ao x8E
U AlES FeAEe] AHAQ] o2 ME IR F
2] ¢b7] WF] A3 A5 A=F22 A4HE cytokineH,
53] 2l cytokineF7t WAEE WA IdEE F & o
v TFge A dAeE B4 dFR] 2BMAEE A=F
it AollA AAEE "AA dFet 4TS = 5 A
£ AoE Azbdrt

2 ¢

Az7re] A AR Aol Q7oA Tk 17 X &
3= Rojsh= Zlog 48R Bifidobacterium®S frobe] 4
s2RE Rl A2, Axd g wigde] 1A P45
DALR in viodlM FBHAAE FRe ITAL T84
S AESNY. B2l3 622 Bifidobacterium?s 51X Bifido-
bacterium SL-218] A|X¥ E(CWP)] Tk &30z 713
T FFAEY F4E deElidY. 3, IFAE FHe
Peyer's patchs "I7HE dojube W02 Peyer’s patchell
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Table 3. Effect of the different molecular-weight ranges fractions
prepared after solubilization from the CWP on cytokines
production in the culture supernatant of Peyer’s patch cells

Cytokines Fractions Absorbance
(100 pg/mL) (at 405 nm)
Control 0.08£0.02
CWp” 0.48£0.08*?
L2 >50 kDa 0.11£0.06
30-50 kDa 0.27£0.04*
<30 kDa 0.09+0.03
LPS 0.10+0.02*
Control 0.05£0.01
Cwp 0.18+0.03*
L6 >50 kDa 0.07£0.01%*
30-50 kDa 0.12+0.01*
<30kDa 0.05£0.03
LPS 0.19£0.13
Control 0.05+£0.01
Ccwp 0.35 £0.02*
>50 kDa 0.05+0.04
GM-CSE 30-50 kDa 0.13£0.02%
<30 kDa 0.05+0.03
LPS 0.09£0.01*

Peyer’s patch cells were obtained from C,H/He mice (n=4), and
pooled and cultured at a density of 4 X 10° cells/mL with the cell wall
fraction from B, bifidum SL-21 for S days in vitro (sample, 100 pg/
mL). Each resulting celi-free supernatant was subjected to ELISA for
IL-2, IL-6, and GM-CSF. "CWP: cell wall preparation. ?*, p<0.05:
significant difference between the control and sample.

& AAERE cyokineFe] 848 2831} B. bifidum SL-21
o] AEy AgEie] ¥hge] o8] GM-CSF IL-2 ¥ IL-6 §2
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