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20091 79 foitelA Caco—2 AlXEol F2t5o] 73tk Al 71A
7S quantitative real—time polymerase chain reaction
(qRT-PCR)WY S %3] Bifidobacterium bifidum BGN4,
Bifidobacterium bifidum ATT, Lactobacillus sakei KOK &
Adbetdot. At Caco—2 Mo tigh A Alzte] 60 +<
o F2so]l AY ek Al gt A sX7F S7HE
uzt ek F R SR 99 aaR A A
AubetS Aol Heldk Ay}, p<0.05 oA FostA & F2 5ol
Aastgdnh. A AHee L. sakei KOK o F#Fo] HjwA
G- RA L Al 7HAl it B pepsin o F &S Bl A Wol okt
Al fallds BN AZHAS] A RPN At
HA Ao AsiAY Fellwd 2ol ARFe W fFal

MEo] 3t e ¢ Wo| AAEAT). L. sakei KOK & t&

oy

Mebstol B8l Escherichia coli KCTC 1039 & Wo] ZFAA#A 1L
bifidum ATT + ut& Xwrtol W&l Salmonella typhimurium
ATCC 14028 = Bo] faAR =3, 199 & 95 adE
ol 7] $18to] interleukin (IL)—14, tumor necrosis factor
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1. List of primers used in this
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BHI: brain heart infusion

B. bitidum BGN4: Bifidobacterium bifidum BGN4
B. bifidum A'T'T: Bifidobacterium bifidum ATT
ELISA: enzyme—linked immunosorbent assay
E. coli: Escherichia coli KCTC 1039

IL—1 4 interleukin—1 A

L. sakei KOK: Lactobacillus sakei SIL802

LPS: lipopolysaccharide

MRS: deMan—Rogosa Sharpe

gRT—PCR: quantitative real—time polymerase chain

reaction

S. typhimurium (ST): Salmonella typhimurium ATCC

14028



TNF— ¢ tumor necrosis factor— «
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2. s 2 ¥y
2.1. A48 Az L Aok

Bifidobacterium, Lactobacillus 2 MRS (Difico, Detroit, MI,
USA)HIR & AFESIR Y. E. coli 9F Salmonella < BHI (Difico,
Detroit, MI, USA)HIAE AFE-8F3ATE el A2’ A= Sigma
Aldrich (Sigma, ST. Louis, USA) elA4 +§J3to] AF&-3F3itt. DNA
+% Kit &+ MG Cell Genomic DNA Extraction SV kit (Doctor
protein, Seoul, Korea) < AF&-3F%lth. PCR A]9F2 TAKARA ©fl 4]

Tl AHgatst,

2.2. 5 Mg € A =4

A&lo| A AFE3F Bifidobacterium, Lactobacillus, E. coli +

AFESER Y. S, typhimurium ATCC 14028 & American Type

Culture Collection (ATCC)elA AFHITh. F250] 73

ha

-

TFE5 B. bifidum BGN4, B. bifidum ATT, L. sakei KOK ©]t},
Bifidobacterium, Lactobacillus += 0.05% (w/v) cysteine—HCL

(Sigma, St, Louis, Mo, USA)S #7Fs MRS ujx]e]l 37 TColA



18 AJzb E<t

e

7] wjekstiYy. S, typhimurum, E. coli =

BHI v Aol 37°ColA 4 A 7Hget 7] wjkatdet,



2.3. 7 AEF 9 HjF

A I AL 3 (monolayer) & FoJ7 9 Hele] AgHE 7
F iz 33 4 A9l AR $ASE HAEsdE ndw

AHE ] Slth[22].

gt AlZF<l Caco—2 (KCLB 30037. 1)¢} HT—29 (KCLB
30038)2 &= AEF 2o rHE st Caco—2 AFE=
10% (v/v)& fel g3 2843 ¥ Fetal Bovine Serum (FBS) &}
1% (v/v) & AZS &-53F Dulbecco’ s modified Eagle’ s medium
(DMEM)HiA] el 4] 37T, 5% CO,=95% Oz <AiFHlo]E efA]
Hlj ¥} .

cells/well 9

AHS 98 Caco—2 AMEE 1x10°

off o
22
olr

=2 24 well plate (Nunclon, USA)°| T3x3F &
14 o FHel| Alsigint. Mz wjgde 2 drfty wA|sta F2-s
Al 24 AIZE Aol FAAA gl wMiAZR wANTUY. 2 A

A Neubauer chamber & AF3stH well G ¢k 10° cells o]t}



e

Bifidobacterium ¥ Lactobacillus & MRS A wjA] oA
37°CelA 18 A Fk Wik & F 600 nm oM F7F 1x10°
CFU/mL o] H%E= 2433t 5 8000 Xg oA 3 &1 A4
=¥ sa PBS = 3 W AH F FYAE e B2
DMEM H =] o]l @o] Caco—2 Aol A 2|33t

24 well o] ¥4 % Caco—2 ©“&<= PBS (pH 7.4)% 3 3
A Fsto] FREA kS AEE AA s =4 wig w7

well o] €9 g (1x10° CFU/mL) 1 mL & Y31 5

N

CO3,=95% O, 37TCelA 1 AzF Agstdet. 1 A =, o)t
g NS St Caco—2 @G5S PBS = 31 AHste] F-2381~4]
oFo & A|A dFFE 200 #L trypsin/EDTA S Caco—2 AlXE
GZo 1087 AYe F 1.5 mL FH AT 200 L PBS 2

well & A H3ste] 1.5 mL FH &7t}

Sk



2.5. Ao A EA

2.5.1. A7 A7t & A B35

Caco—2 A¥ w=zo] FAHW 10° CFU/mL & A 1 mL =
8] 3ske] 10, 20, 30, 40, 50, 60, 120 & =<t Ao HaA52

G,

2.5.2. A& & @& FIF

ol A3t wlel o]l Caco—2 AXE WEo] 24—well ©llA

52t Caco—2 Ax ©Fo AHlstey Awte] FaRes

vko}l 7Fo] 24—well & Caco—2 AEZ w=o] A == o A3k
o+ (1x10% CFU/mL)& well & AHgdto] Ao B

G,
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Z9 $3%5

Akt o] F33 5 (ODgoo) ol 2l 1x10° CFU/mL & =23k
PBS & A A3 Zof 1|3 G407 37CoA 1 ATESE A3t &
A=

23t G452+ lysozyme (egg white, 0.1 mg/ml in PBS pH

Al PBS 2 AMH Fo AxZe] Ay st {2ss H7)

olt

6.24), pepsin (porcine stomach, 0.1 mg/ml in 0.2 M citrate—HCI
buffer pH 3.0), amylase (bovine pancrease, 0.1 mg/ml in PBS pH
6.9), lipase (porcine pancreas, 0.1 mg/ml in PBS pH 7.7), trypsin
(porcine pancreas, 0.1 mg/ml in PBS pH 7.6), @ —chymotrypsin
(bovine pancreas, 0.1 mg/ml in PBS pH 7.8), pancreatin (porcine

pancreas, 0.1 mg/ml in PBS pH 7.5) ©]t}[23].

Protection assays ©4] Caco—2 A¥X ©@=2 WA 1 mL 9
Akt AEA(1x10° CFU/mL)S AFsta 5% C0,—95% Oy

Z7 A 37C 1 AIZF vieF kst dg S A At 39 PBS &



A A3 3 Caco—2 AE o fFalld A8 (1x10°CFU/mL) 1
ml & HEdTL 5% C0,—95% 0, Z7A 37C= 1 Azt

Aelstdt. dgAS AAS T 3 PBS 2 AlH e

Competition assays ©°A Caco—2 ¥ wZo] Xt
HEN(1x10° CFU/mL) % falle &g (1x10° CFU/mL) <
2ol 2 mL & HE3 5% CO2—95% O, 2o 37C= 1 A7+

Azlstct. dg NS AASt 3 PBS 2 AlF ek,

Displacement assays oA Caco—2 A|¥X ©@Zof HA {3+
e (1x10° CFU/mL) 1 mL & FHE3skL 5% C0,—95% O,
Z7A0)M 37CE 1 A7 EoF Aalstde). 3 W PBS & A H3F 3

Caco—2 AE w=o] 1 mL o Ay el (1x10° CFU/mL) S

HAEstT 5% CO,—95% 0, 7oA 37CE 1 A1zF A8l s}

frafldwt Aee well o] dxwoz AREEAT RE A
=g oz 3w yhEsqi

2.6. #2 DNA &

MG Cell Genomic DNA Extraction SV kit (Doctor protein,
Seoul, Korea)E ©°]&slo] ¢ genomic DNA (gDNA)E
FEoT. B DNA Alm9 FHF &42 200 pL ox
w8717 —20CelA B &l

11
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2.7. qRT—PCR ¥ o 213 A 72 AR A

Caco—2 Alxe] FH" {Fod2 RT-PCR Wl <3|
A AT Fold#S qRT-PCR Wloz A% A7 $4

FZ¥ gDNA = gRT-PCR HF$9 A8z AFESAT. +S
3z
|

copy number 2} C, (Threshold cycle) 2] A##AAES olH 1%}

e
AN

A7 % HYE 10°~10Y gene copy number/2 gl 7HA
stk (Fig. 1).

RE #9 gDNA & primer & 2 7A¥ ZHAF 3k
qgRT-PCR & StepOne Plus Al/2~H (Applied biosystems,
USA) el A 385 2t} PCR mixture 242 DNA template 2 xL,

50X ROX dye 0.4 xL, primer pair (10 M) 0.4 pl, B+t

o[\

54 6.8 pL % 2X SYBR Premix Ex Tag 10 gL (Takara,
Japan)©]t}. qRT—PCR A2 95TeA 30 %, 95TCA 5 %9}

Table. 1 o] U9 Q= 27107 F 4032 =Z& A3t

13



Table 1. List of primers used in this study.

Primer Sequence (5’ =37 ) Annealing Annealing time Reference
temperature (C)

Bifidobacterium spp. F:TCGCGTCYGGTGTG 60 30 s [25]

AAAG
R:GGTGTTCTCCCGAT

ATCTACA

Lactobacillus spp. F:AGCAGTAGGGAATC 60 1 min [26]
TTCCA

R:CACCGCTACCATGG

AG

14



Salmonella F:CGGTGTTGCCCAGG 55

typhimurium TTGGTAAT

R:ACTGGTAAAGATGG

CT

Escherichia coli F:GACCTCGCGAGAGC 63

A

R:CCTACTTCTTTTGC

AACCCA

1 min

30 s

[27]

[25]

15



Threshold cycle (C,)

Threshold cycle(C,)

@

Threshold cycle(C,)
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B. bifidum BGN4

y =-3.5893x + 41.051
R?=0.9991

2 4 6 8 10
log,,CFU/ml

B. bifidm ATT

y=-3.0712x + 36.231
R?=0.9956

2 4 6 8 10

log,,CFU/ml

L. sakei KOK

y =-3.7318x+ 39.239
R?=0.9991

2 4 6 8 10

log,,CFU/ml
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D S. typhimrium ATCC 14028

30
y =-3.447x + 44.446
R?=0.9999

25
20
15
10

Threshold cycle(C,)

log,,CFU/ml

E. coli KCTC 1039

t
w s
& S

y =-3.5263x +40.193
R?=0.9934

w
o

N
(€]

Threshold cycle(C,)
=N
Ul O

=
U O

o

log,,CFU/ml

Fig. 1. Standard curve for calculation of the number of target

bacteria.

(A) B. bifidum BGN4 (B) B. bifidum ATT (C) L. sakei KOK (D)

S. typhimurium ATCC 14028 (E) E. coli KCTC 1039
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2.8.IL—8 A=

HT-29 A @35S PBS 2 Al&3qlth IL-8 & A 7]
e, A=Y 59+ (1x10° CFU/mL) S HT-29 AlXE =
Al Exsta 6 ARE s AFsiglth dix2ye® IL-14
(Pepro Tech, USA), TNF—«, LPS (Sigma—Aldrich, Korea) =
Z}7} 0.1 ng/mL, 0.5 ng/mL % 1 pxg/mL ¢ 5% AHE &3t

F5 A, 4508 Rol 20T $AF WA musar,

>
fuieu)

MEAgA FHlE [L-8 = A 7] 93814 Human IL-8

o

ELISA Set (BD, San Diego, USA)E o] &3}o] #4189t}

2.9. BAA

Z7) A& Statistical Package for the Social Science (SPSS,

Ver. 22.0, SPSS Inc., Chicago, IL, USA)E A}3}3 Duncan O.&

Ak pgtol 0.05 vlkel B9 frolFEoR welshelrh

18



3. Ay Zd3 4 uF
3.1. Caco—2 AM X F&zo| Z3

Al
=

fuieu)
>

o Hf = tkd fodd T, el wHoA
&N 200 o NQ Bifidobacterium ¥ Lactobacillus =
Caco—2 A|E w=of A sle] gqRT-PCR WHow RIdH

AL W RA4T 3 AT AsAA HAsol Fw

N
-

ST

=%+ B. bifidum BGN4, B. bifidum ATT, L. sakei KOK ©] 1.
Caco—2 A3 100 7§ @ Z+7 7.12x10% 4.69x10° 1.39x10°

cells 7} F#¥ 3l o}k (Fig. 2).

e zHao7 A3 Candela & AE + @ o & =1

] Caco—2 A|Z 100 7| & ¥&2=E + 57} 5 7Rt

—
(@)
(@)
1

ofl
—z
By
i,
=y
&
)
ol
l
B
o
=
e
g=)
=y
1o
—z
By
olr
-
30
)
=
ol
$3%
)

e FAsol Fstrial sith[20]. o] TS Fralstd
bifidum BGN4 ¢} L. sakei KOK &+ A|¥o] tjal] H=2-509]
Aetdtt. 53] B. bifidum ATT = A¥e| thdt Rzhgo] 713

B

o
&
38
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2,000 -

CellsM00 Caco-2 cells

BGN4 ATT KOK

Fig. 2. Adhesion of three probiotic strains to Caco—2 cell
monolayer. The numbers given on the top of the columns

represent the means *standard deviation.
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A B. bifidum BGN4

800 -
n
T
< G500 A
oy
[=]
(&)
&S 400 1
=
(=]
@ 200 -
T
[ & ]
o L] L] L] L} L} L] L}
10 20 30 40 50 60 120
Time (min)
B B. bifidum ATT
6,000 -
n
=
(&)
% 4,000+
(=]
(2]
(3]
=]
2 2,000
@
o
(& ]
0 T L] L} L] L] L] L]
10 20 30 40 50 60 120
Time (min)
C L. sakei KOK
2,000 -
]
=
< 4,500 -
o
[=]
=
¢3 1,000
=
=
=
@ 500
=
o
0 T L] L] L}

10 20 30 40 50 60 120
Time (min)
Fig. 3. Adhesion of selected probiotics to Caco—2 cells during

incubation time.
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3.3. Ad#Y sk & F&F

M2 g8 F2(107, 10°% 10° CFU/mL)Y #2#< Caco—2
A @S] Helste] B2y o FE AT Ao AHEsks
FEVF TSRS FEE o R Sk S dERda itk
B. bifidum BGN4 Z 107, 10°%, 10 CFU/mL s%% A3l A gshd
100 7} Caco—2 AE & Z+7z} 590,712,961 7|2 o] F-2F= e},
107, 10°CFU/mL ©] & &3 o Hgst + & 100 8 zHo]7}
WA RE F-2E o e oF 2 9 Apol7F Witk B. bifidum ATT =
107, 10% 10? CFU/mL %2 Ao Hzlsd 100 7§ Caco—2
AZd 7z} 2548, 4686, 22928 /e o] F=H k. 107, 107
CFU/mL & A3t & vl Helst ¥ = 100 8 =Fo]7F Y=gk
F2g 5t = oF 10 W) Zpol7t Witk L. sakei KOK & 107, 107,
10 CFU/mL %2 Aol H2std 100 7 Caco—2 AxT 747}

645, 1386, 9653 79 o] FF=E Itk 107, 10Y CFU/mL

o

Agads W AL @ FE 100 wf 2ol7h vt Rad 7
F= ok 15 W] Xol|7b wvh, a8 22 B. bifidum BGN4 2] #

F2e Mol At o 52 9IS AA Wi, B bifidum

ATT ¢ L. sakei KOK 9] % H&-52 Mo Hestes o %9

Y= ta wol WA (Fig. 4).
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1,500 -

1,000 4

500 4

CellsM00 Caco-2 cells

30,000 -

20,000

10,000 -

CellsM00 Caco-2 cells

B. bifidum BGN4

961

107 10° 10°
Concentration (CFU/mL)

B. bifidumATT

22,928
4,686
2,548
10 10° 10°
Concentration (CFU/mL)
24



L. sakei KOK

a

15,000 -

9,653

10,000 -

5,000 4

645 1,386

CellsM00 Caco-2 cells

10 10° 10°
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Fig. 4. Adhesion of various concentrations of selected probiotics
to the Caco—2 cells. The numbers given on the top of the columns

represent the means *standard deviation.

25

TRalh e AT



>
fuieu)
iy,
&
=
1o
ol
o
s
2
_>f]_'4
A
2
=y
flo
o
=y
f
)
(@]
[ab)
o
J
\]
>
“
2,

ARE ol =M= B. bifidum ATT, L. sakei KOK, B. bifidum
BGN4 olglth. & Aest #] FFso] At AFEH &M= L
sakei KOK, B. bifidum ATT, B. bifidum BGN4 o]t} & = &3t

111
@o| pase Awel FAST % 43S dehid a3l

26



Heat-inactivated probiotics
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Fig. 5 Adhesion of heat—inactivated probiotics to Caco—2 cells.

(p<0.05)
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3.5. &4 A7t Al FF5o te IdF

AZHA fFelatel a4E AEst $ Caco—2 Ao st

B. bifidum BGN4 ¢ A¥ H2-52 pepsin 9
gekS AYd Wo] Wkil pancreatin, lipase, chymotrypsin 2
deks AL AA dTh B. bifidum ATT o] M 5252 pepsin,
trypsin, @ —amylase, pancreatin 2] AFS A|A
lipase + 23|83 EA3 AdH4o HA5S F7HAHY. L. sakei
KOK ¢ A¥ F#52 pepsin o JIFS AY Wo] v

lysozyme 9] 935 AL AA @t (Fig. 6).

Tuomola s°ll &3+ L. acidophilus LAl & pepsin, trypsin =
A5 ot A A A Eef st BEFo] A=Y, o= w9
gwE G2y BERTo] TR 9F8S 1Y = Ao
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Aol &8k B. bifidum BGN4 ] % 25 pepsin 7

trypsin & 9 Wo] WEAUk chymotrypsin 9 Fe&FS AHA
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3.6. Ao F3AF F& JA=

Awkdto]l  Falds A= FES protection assays,
competition assays, displacement assays A|7F#] A& o= B w3

ENle=

o

Protection assays °lX+ WA Adts F238t o {allat
HF-2peto]  fafjto]l Avby AAH=AE ZANSIAY E. colil =
oz AAFS u, B bifidum BGN4, B. bifidum ATT, L. sakei
KOK ¢ Fallat oAl 582 22t 45.5%, 48.8%, 50.1%°]31tt. S.
typhimurium & UAo =2 2A3dRS uw, B bifidum BGN4, B.
bifidum ATT, L. sakei KOK &] a3zt oA 59 72t 88.6%
92.6%, 86.7%°1Att. L. sakei KOK = E. coli & WuZ4 o]
AASA ). B, bifidum ATT 7V S. typhimurium <= W 1n % o]
A skl (Fig. 7).

Competition assays A& A3} Fallits A F-2Hslo]

el drbd AAEH=AE AT B ocoli & WEoR

AANS W), B. bifidum BGN4, B. bifidum ATT, L. sakei KOK &

Jo
o,
=y
12
2
olr

He  7+7 63.6%, 51.4%, 75.1%°1%4. S
typhimurium & UAo=Z 2A3dRS uw), B bifidum BGN4, B.
bifidum ATT, L. sakei KOK 9] 3l A 525 Z+2F 88.8%,

93.2%, 87.1%°1Qt}. L. sakei KOK & E. coli & W% o]
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AASR 3L B. bitidum ATT 7V S. typhimurium-S 23 #| 33t} (Fig.

8).

S
i3

Bix

o

Displacement assays °lA WA fallas F235 Fof A
A71AS wo] Bof| that AL E FyslAY}. E coli & thAO

=
ANS u), B. bifidum BGN4, B. bifidum ATT, L. sakei KOK 2]

>

Ztzt 38.5%, 16.5%, 41.7%°13tF. S.

flo

o g

olr

==
=

Jo
o,

typhimurium & UAo 2 2A3dRS uw, B bifidum BGN4, B.
bifidum ATT, L. sakei KOK 9] 3l A 55 Z+2F 58.8%,

56.9%, 54.3%°] 2t} (Fig. 9).

A ARe FReel wd Awde WA Faasy

HEFS ol RASFAS Wl fATS AtE Hel o

ool vl&] E. coli < vlwAd Wo] AAsty B. bifidum ATT +

& el bldl S. typhimurium S W22 o] oA s3It}
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Fig. 7. Number of experimental bacteria and pathogens bound to

100 Caco—2 cells in protection assays.
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(A) The left two columns represented the numbers of single
BGN4 or E. coli strains adhered to 100 Caco—2 cells. The right
two columns represented the numbers of BGN4 or E. coli adhered
to 100 Caco—2 cells after sequential treatment with BGN4

followed by E. coll

(B) The left two columns represented the numbers of single
ATT or E. coli strains adhered to 100 Caco—2 cells. The right
two columns represented the numbers of ATT or E. coli adhered
to 100 Caco—2 cells after sequential treatment with ATT

followed by E. coll

(C) The left two columns represented the numbers of single
KOK or E. coli strains adhered to 100 Caco—2 cells. The right
two columns represented the numbers of KOK or E. coli adhered
to 100 Caco—2 cells after sequential treatment with KOK

followed by E. coll

(D) The left two columns represented the numbers of single
BGN4 or S. typhimurium strains adhered to 100 Caco—2 cells.
The right two columns represented the numbers of BGN4 or S.
typhimurium adhered to 100 Caco—2 cells after sequential

treatment with BGN4 followed by S. typhimurium.
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(E) The left two columns represented the numbers of single
ATT or S. typhimurium strains adhered to 100 Caco—2 cells. The
right two columns represented the numbers of ATT or S.
typhimurium adhered to 100 Caco—2 cells after sequential

treatment with ATT followed by S. typhimurium.

(F) The left two columns represented the numbers of single
KOK or S. typhimurium strains adhered to 100 Caco—2 cells. The
right two columns represented the numbers of KOK or S.
typhimurium adhered to 100 Caco—2 cells after sequential

treatment with KOK followed by S. typhimurium.

Error bars represent = standard deviation of mean values.
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Fig. 8. Number of experimental bacteria and pathogens bound to

100 Caco—2 cells in competition assays.

(A) The left two columns represented the numbers of single
BGN4 or E. coli strains adhered to 100 Caco—2 cells. The right
two columns represented the numbers of BGN4 or E. coli adhered

to 100 Caco—2 cells after co—incubation of BGN4 and E. coll.

(B) The left two columns represented the numbers of single
ATT or E. coli strains adhered to 100 Caco—2 cells. The right
two columns represented the numbers of ATT or E. coli adhered

to 100 Caco—2 cells after co—incubation of ATT and E. coll.

(C) The left two columns represented the numbers of single
KOK or E. coli strains adhered to 100 Caco—2 cells. The right
two columns represented the numbers of KOK or E. coli adhered

to 100 Caco—2 cells after co—incubation of KOK and E. coli.

(D) The left two columns represented the numbers of single
BGN4 or S. typhimurium strains adhered to 100 Caco—2 cells.
The right two columns represented the numbers of BGN4 or S.
typhimurium adhered to 100 Caco—2 cells after co—incubation of

BGN4 and S. typhimurium.
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(E) The left two columns represented the numbers of single
ATT or S. typhimurium strains adhered to 100 Caco—2 cells. The
right two columns represented the numbers of ATT or S.
typhimurium adhered to 100 Caco—2 cells after co—incubation of

ATT and S. typhimurium.

(F) The left two columns represented the numbers of single
KOK or S. typhimurium strains adhered to 100 Caco—2 cells. The
right two columns represented the numbers of KOK or S.
typhimurium adhered to 100 Caco—2 cells after co—incubation of

KOK and S. typhimurium.

Error bars represent = standard deviation of mean values.
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Fig. 9. Number of experimental bacteria and pathogens bound to

100 Caco—2 cells in displacement assays.

(A) The left two columns represented the numbers of single
BGN4 or E. coli strains adhered to 100 Caco—2 cells. The right

two columns represented the numbers of BGN4 or E. coli adhered

to 100 Caco—2 cells after sequential treatment with E. coli

followed by BGN4.

(B) The left two columns represented the numbers of single
ATT or E. coli strains adhered to 100 Caco—2 cells. The right

two columns represented the numbers of ATT or E. coli adhered

to 100 Caco—2 cells after sequential treatment with E. coli

followed by ATT.
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(C) The left two columns represented the numbers of single
KOK or E. coli strains adhered to 100 Caco—2 cells. The right
two columns represented the numbers of KOK or E. coli adhered
to 100 Caco—2 cells after sequential treatment with E. coli

followed by KOK.

(D) The left two columns represented the numbers of single
BGN4 or S. typhimurium strains adhered to 100 Caco—2 cells.
The right two columns represented the numbers of BGN4 or S.
typhimurium adhered to 100 Caco—2 cells after sequential

treatment with S. typhimurium followed by BGN4.

(E) The left two columns represented the numbers of single
ATT or S. typhimurium strains adhered to 100 Caco—2 cells. The
right two columns represented the numbers of ATT or S.
typhimurium adhered to 100 Caco—2 cells after sequential

treatment with S. typhimurium followed by ATT.

(F) The left two columns represented the numbers of single
KOK or S. typhimurium strains adhered to 100 Caco—2 cells. The
right two columns represented the numbers of KOK or S.
typhimurium adhered to 100 Caco—2 cells after sequential
treatment with S. typhimurium followed by KOT.

Error bars represent = standard deviation of mean values.
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3.7. Aol A= AHEE HT-29 HES
IL—8 AAle]| mlX= 9T

IL-13, TNF—a, LPS ol &gt IL-8 iz wgl w3l
Auktol g7k nAe 9&FS ELISA 5 o] &3dto] B33t
HT—-29 M3 IL-14 (0.1 ng/mL), TNF—«a (0.5 ng/mL), LPS
(1 ng/mL)E 747} 6 AIZE &3t Agstls o IL-8 @ o]
S7betdth 28y AFde fd#S 1x10° CFU/mL 9] v &=
2ol & A IL-18, TNF—a,LPSo] 9% [L-82do] »F
Zastdh IL-189F TNF—eaol & IL-8 #H#L2 B. bifidum
BGN4, B. bifidum ATT, L. sakei KOK o & ¥+ Ag+3 &
fFolrEoz At LPS o o3t IL-8 W& B bifidum
ATT, L. sakei KOK o &af F AgLd 22 {9 FFo%
A4tk B. bifidum BGN4 & LPS o 93 IL-8 @& o] it

o T=ol vl tha St (p<0.05).

[L-8WHE & o2 AAAHTE TNF-eol o3t IL-8d
< 7F= B. bifidum BGN4, B. bifidum ATT, L. sakei KOK ©f 2] 3}

AR e FFoz 7+As9tH(Fig. 10).
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Fig. 10. The effect of probiotics on the production of IL—8.

(p<0.05)
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as AHgsk 7o Fes B AVEA i EF pepsin 9
s Wol skt Adgdytel oJshd B. bifidum BGN4 ] %
F25&  pepsin @ # trypsin ¢ QFFES  Wo] AT

chymotrypsin & &3S A WA ¢ttt B. bifidum ATT ¢+ L.
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Abstract

Adhesion characteristics and
suppression of pathogen
adhesion to Caco—2 cells by
strongly adhesive
Bifidobacterium and

Lactobacillus

Hui Fang
Department of Food & Nutrition
The Graduate School

Seoul National University

The objective of this study was to select the probiotic strains
with strong adhesion to the intestinal epithelial cell line (Caco—2)

and to confirm their adhesion characteristics and inhibition ability
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against the adhesion of Escherichia coli KCTC 1039 and
Salmonella typhimurium ATCC 14028 to Caco—2 cells. In this
study, Bifidobacterium bifidum BGN4, Bifidobacterium bifidum
ATT, and Lactobacillus sakei KOK were selected among over
200 experimental probiotic strains with quantitative real—time
polymerase chain reaction (QRT—PCR), which showed strong
adhesion to Caco—2 cells. The selected three probiotic strains
showed the strongest adhesion to Caco—2 cells at 60 min
incubation. As the concentration of the probiotics increased, the
number of bacteria attached to the cells also increased. In
addition, the adhesion abilities of three strains were significantly
(p<0.05) reduced after exposure to pepsin or 30 min—heating at
70C. L. sakei KOK showed the strongest adhesion among the
heat—inactivated strains. In the protection and competition
experiment, L. sakel KOK exerted stronger inhibitory effects on
the adhesion of E. coli than the other two strains. Meanwhile, the
inhibition of S. typhimurium adhesion to Caco—2 cells by B.
bifidum ATT was stronger than by the other two strains.
Interestingly, all of the selected strains suppressed the
production of IL—8 in HT—-29 cells stimulated by IL—123,

TNF—«, and LPS.
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