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Abstract

Intestinal epithelial cells (IECs), the first line of
defense against pathogens, are an initial point
of contact between the host and intestinal
microbes. Growing evidence suggests that the
interactions between the host and intestinal
microbes may lead to dysregulated immune
responses, while probiotics can reinforce
the barrier function and exert a modest

Beishideng®  WCJD | www.wjgnet.com

stimulation of the immune system to prevent
this situation. On one hand, probiotics
exert antagonistic functions via competition
for nutrients, metabolites, and occupying
effect. Therefore, probiotics can regulate
the endogenous gastrointestinal flora and
restrain exogenous pathogenic bacteria. On

the other hand, IECs recognize probiotics and % 4 @& % st 4t
their metabolites through pattern recognition — #. fLEAF# A
receptors to stimulate the non-specific immune %gf‘g Fﬁi j;??i
responses. In addition, probiotics can induce i; ;T‘ 1@ i ;;,;
IECs to produce the mucus layer covering the 5% # % F #i 4=
entire intestinal tract and prevent attachment &4 i€ A fit
and invasion of various bacterial pathogens. ﬁiz J;ﬁﬁ?
Clinical trials have also shown beneficial 1 32y 4o 5 2
effects of probiotics as a potential preventive B, # 8 FA
method for inflammatory bowel disease such % & i A 335
as Crohn disease and ulcerative colitis. MRS
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W0 R e I K e 3 F B e R S b 45
M X697 7 X
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Ji T H T ) Ak A S ST A R N AR TR g RE 2 Ok
HE, MASIEGL T2 82 M IE
B A AT IR S f AR R 22 /D AT DLdE I PR 3
77 T PRI FH S 21 4 35 P TE T AE RS S A E
1.1 TR m 8 AR 418 B W TE A2 R AT 2 IR
FOLF5 18 P A0 B BT L P e M
DL AE R DhREIR NS A, 45 8 i XL
B ER . FLERAT B S i AR A B T e Ak
PR B TR R, DAYERR 7 T A 45 X 2R T4
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ik G2 R, P i T A A Vs A B0 T )
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1.2 BAER0 R F B 220 JE A ) B I g
A1, S0 s B I R B T e B R
T 324, BET P2 — R AR, 2842 5 —
D7 SR R A TE g B AR A
BESZ A%, FH - S0W B M 55— 7 T ad A2 B
o B 9 B AR A ) B RS R 3 LA TR
PR B b, $0 ) B0w B 0 A AF ETERE ),
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— BB AR P I FLERY, REAS PR R p H
18, MHEITPTTRE K. BN, U2 FLERAT
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REMEAE FH T 35 200 o 20 MR REE,, 56 400 1 440 o e
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A, XA PR B A PR A 0
FHLH 2 —. BERK W, L. johnsonii NCC533
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2 PANEIRBZENREAFHAHEEXES
p:hze)

W b Bz 4l i (intestinal epithelial cells, IECs)ifit
TollF: %2 &(Toll-like receptors, TLRs)FINOD#:
ZAR(INOD like receptors, NLRs)Z #1552
A (pattern recognition receptors, PRRs)IH 71| 7 AE
B S AR P P SR 5% 43 7 il(pathogen
associated molecular patterns, PMAPs)™", 151
[Al-¥--«B(nuclear factor kappa B, NF-kB). #2545
B 2 (B (mitogen activated protein kinases,
MAPK). iSO 3 fAy(peroxisome
proliferators activated receptor gamma, PPARy)%5(5

IR, AT R A ARE
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WF 7112 BH 25 A= 1 1 R W B2 R (lipoteichoic
acid, LTA) M FELE 3 HAN R B R A0 7 U v
FEH 56 FA KA BAE RS /&
TTRE. — S 45 5 T Re A DG R A T
KRPLTAMIREE/ELGG(L. rhamnosus GG)5
TLR2-6HH BAF F KBl NF-x BIS = 8 B4
AR E R, RIS R LR
P AT 5 00 i IS e ) 2 19 i S 2 R AR MR R AL,
X (A FELGGIIp75SE A LA KL, plantarum
R FER PRI E A .

TLRATESEHE 8 b R A0 i S 5, #1403 1
15, Y4 e 26 15 e B 1) 52 VR A i i B A
AEREE AR HLGG R B iR
FRZ5 A TLR4MFRIA. TLRAKIH S| I AL
fif2(cyclooxygenase-2, COX-2)f144 3%, reAE K
TR 5 I K E,(prostaglandin E,, PGE,), #ifi#
J¢ A2 K R F- 52 44 (epidermal grow factor receptor,
EGFR), Hiff i Mt VLT -3- 52 B/ 2 1 i
B(phosphatidylinositol 3-kinase/protein kinase B,
PI3K/Akt). & 3 FC(protein kinase C, PKC)
SEIBPE 5E IS 5 MEGFRENF SN 11tk 517,
MR A TR SR,

PRI TP, N T b R P e Ao
T IR TLRI AT LLRAILGGHICpG DNA 2]
il NF-x B[l & 1 (inhibitor of NF-xB, IxB)All
p38MEER AL, 17 # HIN F- BIFTHOE S AN 5
-8(interleukin 8, IL-8)IFKIE, LAGEREzIE -
M 0 58 B4, THUBE A TLRO 2% S HLAA XS
HAMTLR (5 5N 32, FARHTLR2(E 577 E
FITL-8 1235 B0 R B AL 20 i J5 5 2 B
I 8453495 B N A% 38 4 L A T 3 R T S )
TLROfE 5 512 R S 2, 11 & AE T AN g
1 e bR R, R RER TR TLROU, #E
G ESHT AR L, A4 M T S A S 16

PRAMIF P41 B, NODIAINOD2t 2 55
WA TE LA, S 3 RAE R, e 3t iz iE N
Hiifas. TLRsAINLRs @ S P [RI4E FH, 7EHRAE
NGRS JE TN, R BB I e 2 I8 25 8 2027,
NLRs#& 5 P4 1/ 52 445, NOD 1R Il — 5 5k P —
I (diaminopimelic acid, DAP), 7] #I%| kB A
FINF-kBRIBE. S5 A B SR, i i i
LA B AT LU N O D1 5 Ji7 18 ik B 4 2R 5%
B IK, ERE il A IR RIARAS.

3 BT AERRSFEIRER D
LGGH PL_iATPEC-1240 i TLR2 M) 2R 15 FE41
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W61, L. sobrius FAKIPEC-T1 41l it
PRIAFIL-8, FHEdT 4 K FIL-10897K R, TL-10
RNARE BRI T, BHIREPFRTLR2ME
510 L1009 730, PRaP b R 20 i 55 % 0%
B22E . Lactobacillus reuteri i) VLIE 111 % 5%
Al FiE LB -1 (activating protein 1, AP-1)#H
KAF TR, FH1E AR 2 BE(lipopolysaccharide,
LPS) 5| 2 (1) B 41 A i J8d RSB A F-ou(tumor
necrosis factor o, TNF-o0) K5435, PefiaZs™!
T A A S0 A 7 B2 LA B A R 8 0 A
/N B B R A 43 WA ot B TNF -0 KimZ5P )
HARFEPLGGHL. rhamnosus GR-1FEM5{E it
THP- 120 7 AE 5T 2 P 7 TL- 10 0RL 20 i 4R %
H ¥4 A T (granulocyte-colony stimulating factor,
G-CSF). A4 N BN, L. rhamnosus GR-1
T5F N W [ A J2 BN A% 4 B DA B 93 WA L
E. colifI#E 2 1G-CSF™, S w7t % m
TE 32 B vh BE Wt 9 1 45 W % S i A B IR 3L
T TR B A B I e VR 9T, e Y 25 PR
L AT IL-61) & B L TNF-a. NF-kB
FImRNAZEIA.

R4 E IR AT T DLUHE Wy 2 A R e A% TS
IECsH T2 4l f [R5~ i 9 4 i [R5~ DA S
AR FIm RN A% s RAH B B (1 3Rk, — 5 T
A DI FEFITEC s, 247 4H H HE A 1R J5 ik
EVIIIRE T, S5 07 T, A T I R SORE )
g A YE AT, AT 0 16 20 B P SERE S5 N
5H0R SR, 090 SR AR i gL 5| E i B
RAE SN AR ARG X R AT R AR R
R0 2 AE F A 7T RE 2 2 s =R il 32 4k 5 [F)
YRR 25 3R, AN [B] B 40 i R (1) 20K ] g 2
FHAE S BB R ol 32 4 = 5.

4 138 |ECS/REINAE

W b R R A AEIECs K i M AL R . b %
IR bR g fEa ) B IE R . 1ECs
AL AR L BB 2 K (Can B A 2R % I
B A ) AR B M IR M (intesstinal alkaline
phosphatase, TAP)*", 77 | f7 4H i 3% i 2
B JZBRAG BRI, B 1 R AR R FLX,
TECsil B ARl 52 A4 R 0 i 18 N A, &
R TIDIRE, o3 J7 IECs il B %
$%(tight junctions, TJs) 4055 B2 i, Ts
H £ FhEE IR H (occludin. claudin®s)id T (4]
/N (zona occluden, ZO)-1. ZO-2F1Z0-3%5
5O SR A, DAYERRIG bR e s K IR

Wi £ B E

e kWA AW R
A TG AL 5
B8 e 9% KA
By — e i 6
1% b R e R 9R
do 5% F Bk A
T Ve 2E T K B W
Dk A F %
E. I — %
EAMNET &
RPN
B AT HLIB P o
.
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A= 35 e I R

4.1 PR AR & ot W 7R A 2R AR T RE NS
S bR A0 AR KRR S R A A R,
AR 1V B0 AN 59 JE 0 A e e, BEL A 20
TR0 PR B A, M 0 o O T B EE R
Jor & R (s i, ATECsIR 22 & B, B
A AT A 4 S 2k, — B
SR EA LR E, A RRENE B
L. 2R VA0 I Y T P AN TR Btk N i B, HE
HAR AN ARIR GH B 53 9 B R B b e T g
bR AR R T . T AR, X R A A
AT BB A SR R s at g R EOR, TR
HT2940 B i N 28 A= 1 K S50 M K i AT B
IR TR, AW FRE H3(mucin 3, MUC3)
mRNAF K ERIE, (EFEMUC3 73, FHib
KIAT v 1 286 P,

42 BmEgR G BEEELEHZMEAH
AR EAEA, BHEZ0-1. occludin.
claudin®. fih 515 4% 26 — R 240 A ) B 5 %
“CHELT AR, PR RN EEE, fa
KAy HARIT. AN TR R AR
VIRASREIB B AN . — 955 Ji B R 5%
DRl - 7] e 350 b R 0 I 1) R B R,
136 B TS A LIE ok 41 D 55 3 R AL, B
Wi NI E I RaAs, sl s at. 4
HME 7R B, LGGH] LABHALE. coli O157: HT
xof b R A A R S A BRIRI T I s B . 2 2 B
HH I B9 J55 A D% 43— A X g ol e g G
WA %4> T PR R s TR I G 5] LA 615 538
R IIEAL, R BRPTECS™, kbt i iz iE i R
BT TISHIB A RVE . &5k, 284wt (e it
PR FIL-100 73 Wb, #PEAL RF1L-8 1)
Sy VWAL B g R . R R A
FTIRIREIRP Y, ok, % 42 3 5] 2 PK CHY)
BOg, WINZO-113RIL, 4ERFIECshff i) 5%
PE: FEIR, LGGR= AR (5 % g 107 R e s (i 2t
IECsI o1k, FBAKIECSHIEIE M, 18 hnis i fy
B RATECS BB, 53 4h, LGGAM A HIE >
TE A 2 kT DA B g0 B AR
N % B H (heat shock protein, Hsp)25FTHsp72
2235, B BRI TECs 2 18] () S5 HHE A,
FEIE TR PISK/AKIE B, 3455 I K7 20 i b7 .
4.3 ¥ mIAPE H TAPAELET b 41 i ) Ty
MBTBRIFRME, RIECsMEI — A E B 5.
b FITE 7 T B S AR B e, H TR
TIAPTEAEFFHIE N ARSI DIRE M A 64 T
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fii. S SR B, LGGREE LG INTAPTE
73, Wi 259875 i R ipH, BRI 40 % =
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B A G5, AR AW B TNF 550040 i
TS, A4, LGGIFE S G-CSF =4, G-CSF
— 7 TH R AK2/S TAT 33 %, 00 2 ik oK ot
P (Jun N-terminal kinase, INK) 751k, F#AE
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G-CSFH] LAHIH| TNF-a /5 B TR A p3 81
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A N2 B 11 368 3

5 4518
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S P PR B AR B B 5 — 5 T S T e
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F 2 A B AR LR OB T )2 9 e B0 3h W e
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FNATT B Wil SRR, X 28 4 1 Al — b Bl
TR B iy 38 5 R 1 BB 7 VR AT B
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BB AE ), LGGH ik ME A TR B s
IG5 (I E AT Tk, R 43 Meta
ST T o LG GRES VAT L E I Stk
FEVE S e BV (1 507 N TR 45 461,05 d, DA
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