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Abstract

AIM: To investigate the alteration of intestinal
epithelial tight junction proteins after infection
with enteroinvasive Escherichia coli and to study
mechanism underlying protective effect of
Lactobacillus plantarun on Caco-2 cells.

METHODS: Caco-2 models were established
and divided into normal group, infection
group, Lactobacillus treatment group and gen-
tamicin treatment group. Ultrastructure of
tight junction structure was observed using
immuno-gold labeling. The distribution and
structure of tight junction proteins, such as
Claudin-1, Occludin, ZO-1, JAM-1 as well as
F-actin were examined using immunofluores-
cence assay.

RESULTS: The tight junction structure was at
the top of intestine epithelial cells. After infec-
tion with EIEC, the structure of tight junction
was destroyed and the expression of F-actin
and tight junction proteins (such as Claudin-1,
Occludin, JAM-1, ZO-1) were diminished. But
Lactobacillus plantarun prevented the damage
induced by EIEC.

CONCLUSION: The Lactobacillus plantarun ex-
erts a protective effect against the damage to the
F-actin and distribution of TJ proteins promoted
by enteroinvasive Escherichia coli infection.

Key Words: Lactobacillus; Tight junction; Claudin-1;
Occludin; JAM-1; Z0-1

Yang ], Zhang ZW, Qin HL. Protective role of Lactobacillus
plantarun in regulating intestinal epithelial cells response
to pathogenic bacteria. Shijie Huaren Xiaohua Zazhi
2008; 16(30): 3394-3399

i
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#F H (enteroinvasive Escherichia coli, EIEC) R
RE, FEERTHMAXEAREGEEAI
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1B A B IREH . LR RAMRTIAXEE
(Claudin-1, Occludin, JAM-1, ZO-1)AF-actin
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T SH, MR K N2925-38 nm. EIECR )G, %
B AL R F, ta M 42 F-actini® 2 a%
3R, #BARCaco-248 fiLla) TI 4 #)1% 3 a8 3R, TI48
%7 @ (Claudin-1%& 9, Occludin &, JAM-1
B, Z0-1%& 8) ey R TR, f FUBR 4L 2
JeF-actinty Z AP 23 % TTHBREIECS| &
HTILM I, TIHA R B G REE S,
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Jr T8 b B b i e M T e L) TE BRRE,
b B A RRE 4R 4 L R] )3 A . T Claudin,
Occludin, JAM(junction adherensive molecular),
ZOs(zonula occludins)2s &5 4 8 4 S 4 IR
11~ [R) 2 1) 55 % 3% B (tight junction, TT) 2
He Rl b Bz o B Th R R L 2. — B flg b
NI TIGE 32400, 40 M A aE et i, =5
B U A AT P ) S HENARTEER, D1
T8 Jr) P IR R AE A5 4 B PR S . BRI, e
TILE N 1 B e b vb e A 4% B4 D R HAH S 4
PUIXS RN T it Hon I B L 66 S 917 ¥ B 28 00 1)
KA RA R P,
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1.1 ## FLBRELP-Onlly(Lactobacillus plantarun
Onlly, M Ekk'5: CGMCC No. 1258)f1 I
W28 KB S AW A wl R s 1R 22 1k KA
(enteroinvasive Escherichia coli, EIEC), L1437
O 124: NM(ATCC 43893) f1_L- g Tl picfzs b4 4it;
Caco-241 fuly B h R b ikE 40 i fir; DMEM(H)
bR FREE . BB AE (Hyclone A H], 3 [H);
MRSH;FEd . LBE;FREE(DifcoA ], EH);
v BE%i AClaudin-1. Occludin, JAM-1. ZO-1
Piik, FITChHRIL PR —Pi(Zymed A ], & [H);
PiflgG-Beith4:, HAES nm(Sigmas &, EH);
Tecnai G2i% 5 M1 1 Wl BE(FEIA 7]); Leica TCS
SP2IHUE I IR Ak WM BT (Leica, FH[H).

1.2 7 ik

1.2.1 208 3 3R Aot o B e B OF i s K
MRSHILBR: FR#. ¥4 FLIRFLP-Onlly MIEIEC/)>
AR TMRSFILBE; 7R, 37°C FREIREG IR
16 h BTG WL A H A TR AT 4 e
(%), BB 1500 r/min 5005 min, (8] 2
WA, FHICHPBSHRE, L H (T I e R0
JE, PR E 1 X 10" /L.
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1.2.2 it 33k DMEME RS FE 05, 59
100 mL/LAAZF I, 1X10° U/L5 8%, 100 mg/L
BERE 2. 7550 mL/L COMURIGE37°C 4 F RS
F5, 440 Mk K A80%-90% b 4 INF, FH0.25%8E
fi§+0.3 g/L EDTAVRIH LAY, $21 @ 3MEARREIR,
S50 T 40 B AE 10AR BN . 40 M 42 b T 75 AL
N HLRE IR A 28 B i b BELTE B B K Millicel 14
AN RFFEIL, 4R A5 X 10%em?, AK:7-10 d
0 RS L S AT SR

1.2.3 SE 4 2A R AL H: SN A, BIIEH 4.
B FLIRBIACERAL . PRKFF R AL FRA.
Y A0 E KRG T B 2 IS, 4250 11
LB I NETECAH TR 35 5%, FLIR B AL BEZH : 014k
Je T FLER PRI 2100+ 11F ER A In N 7S FLAR 41 i H,
37CHAFMEEL h, FIMAEIECEYY; KK %
Y1: Y3 b, IANPRKHE (S0 mg/L). 43 ARk
WKFFURJG I3 64 124 24 hEUEE.

1.2.4 FE 54 T ILETIAR 454 Millicell
ARG TR IR I 2R TR 40, FH25 g/l —
e[ 2 b, ERE D) R, iR AT
WD) e, B Fr, B BTSN A
1.2.5 TIZ#49 oz R k2473t M illicellffi A\
RS FR LB IR 1) 5 = n i, FBriF 130 o/L% 2R
FI5+5 o/LI% [ (GA)H %E25 min, PBSHL)G
) F; LR whitef&iR 3, U) 7 BSAK
M, —HUEE 1 20, 0.01 mol/L PBS #¥t, 9t
B 1 2 20, 0.01 mol/L PBSHE; 10 g/L GAH &,
ddH,OM¥k; 30 g/LBSIR X4 El, ddH,OPE; 2K
WL e AL )y, B B N
1.2.6 20 0B 2R 04 A3 0 G 40 M 5 IR A0 7S FLAR
WIS b, B9 RS, 20 MR T IS5 4 %
B 40 g/LZ R [ 5, %l F20-30 min,
PBS¥EYES minX3¥k; 2 mL/L Triton-X1007%
PE10 min; 50 g/L BSA#$ 4120 min; FITCHzid
phalloidin(1 : 100) %t 40 foF 48, ¥ £&x37°C
%5 40 min; 80°CHEIR, PBSIEYELS min X 3IK;
DAPI 30 pug/LE R E, HliE i JFLSCMIE
TR A AT s

1.2.7 TI%#An £ F G 6 F k(R R): B
MOFZ Tl T P B KB o B RS LR RN, £
A MK B R, e HRSIG AT AL B BR AR
FHPBSTEPE2IK, 40 g/L% & W =i T [l 225
min/&, HPBSHEPE3 K. K 252 s s 40
g, gl 1 50-100% 8, 4 CILK, FITCHR
it Pl 1 25-50, 37°CH¥ H 30 min, PBSIELE
W+ )5, LSCMBE FML%4% -, FITC(568 nm)i
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Wi £BE 1 8ECaco-2
B E A48 £ BIREST B SR
BE R AL T ib BRESLETERIN
WigtE, ARG A TIER). A: Hokfs
TR & @ E ¥R (X 65000); B: ik
Sheg AR KA R £ FfZEL( X 46 000)
BAE R JGT] o ‘
Eae T, Rk
R SLER AR
A, B ASE
I Pl 2R 4 @ HoAE
T o Fe Bt R,

2 SRBAZBRTIEMEN x 65000). A-B: FIEIIARGHIBTIZHIAE L C-D: BIBCEAYR RERRS IS N )45,

VIEE S

2 B8

2.1 #5484z Caco-240 i fE Millicel 4l A U5 7%
ML(PCFJE, 0.4 pm)157%7-10 dJi5, [& 2 1,
P B 0 BB N2 (K1): Caco-240 M T 2L
G /NHOREREL ), TIRL T HIAE 40 f 2 1 (1 15
Uiy PROMRSE b, SEUREEFESRIN, rhin 525,
2 A2 4E25-38 nm.

2.2 IRARA ok wat RARG fsebrid, D)
HUBE LSS 4l 2 RS R, B Uk B 45
oy WA G R 455 nm, 7EAHAR 40 B 2 18] fr) T
AT SRR, 4 AL T PO L, v e A ] 2
FLBR, BUATIZ M BT EQ . EIECIERYL S, IRk
G U A WL SR A, TIES RIbRIC AN (512).

2.3 i E & G F-actin®y £ A T4 4 fE 28
[ (F-actin) F{FITC-phalloidin 44 {4 JFLSCM F

MEL(E3): F-actink &g, 265040 141 i 2
AR 2R T AL A0 M S 4 R PN S I L,
AT DA SR 20 B N A AT, AR A
S B P B kb, 2 i ZRAREAE 1 AR IR
ST, 5IE R AU, FLER R 41 F PR 4 N
I B 4G IR B kb, H 40 N 2 S i
JBERE S GANIE L.

24 TIHAKR & G R R AL T SRtk
AL, TR AW SR 2otR A T AR ek, &
SURAR. WOLHL R A BB N WRITCIUR 5 Kk 4k
6. TIEE VR IR A0, 2 8 i ke 3. 1R 4
MU Claudin-1, Occludin, JAM-1, ZO-1ZE A%
IS W] WU o A, TG RE, S AR .
EIEC/& Yt Caco-241 i, 41 B a) (1) 58 A e
AL, SRPEIRSS. AN B RIBRIE O, DRI 4 R
HIZR, A0 P W] DL 22 /N SRR FLIR 1R b
PRAH 5 1w AR B, T I8 12 ) o F R i 59,
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ZHIRAT 2251, T UL S 0 40 B IR 28 (B 4-7).
31

i3 L 1 40 F R 418 2 T 1) '8 8 2 B ) ol i

www.wjgnet.com

2H; C: LAZH; D: JRRA.
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PAT-O, ETECIE Y 1 S0 1 25 40 M i 42, 40 i 28
F-actini {13 i R TI 544 v] G 1R B DRI 4 i 42
F-actinft 40 i 9 = ZE B S P AE A, BEIECHK Y
Ji 4H M A F-actin 1A ks>, ] S 3040 M P9 1 45
FEIIAE, Al K5 a5 | 4t i ] [R] B4 K, TI4
I8 B EIECIREH J= 40 i N F-actin ik ik
/b, F-actin® 7R 40 i 9 #HA5 E AL 2 245 5 HOAH
MTIZ A, FETIG AR A RKIE D) RERE
fif; EIECIE YL G, 1 56AFH T R34, 5l
ETIFH G H E IR, 3805 HAHIE K F-actinlf) 2)
RESZ 40, KIA k.

[l 4 27 25 F 80w P K #F 1% (EPE C) J& 4t
T84 i) s 3 & L, EPECH[EH T°TI, &
#HZ0-1. OccludinfliClaudin-1%2 B # X
/I, Schneeberger et a/™WF 75T K, TIZHE
Claudin-1. Occludin. ZO-1. JAM-1¥J 541/
H HEF-actinfHi, 40 4eF-actinff) &5 5 TI4S
FIDIReZ MR EY). AN, LR
LRt Ra S R R IWN /sl EE Ao )7/ b i Briy
HAEY . Resta-Lenert er al ¥ |18 1 AXUS R 15
5 R RLEE IR, 45N, K P s
J¥pit b B T8 5F 1k 3 0w W R EE, TI45#9Z0-1
M RIS IR G A 2, $oR a0 A2 w0 i iE
S04 B 1 G HAT ORI VE .

ASZIGHT T K IN, Caco-24H A48 A 2085
FRIL_ LR FR7-10 )i, 40U B Rl a T2 R TIS 4,
HBE N IR 1A 4 ks 5 SR AR FE R I, TMETE Ck %
Jii, PR E AR W Bk AR, VAT TIZE
(1AL, & WITIAH G 8L 1 I Ak sl H 454 R A
Ak, B WU, RO R BT,
IEH AT OCHE OGRS 2 MR, Zk0H
W, TIER o0 A Ar T M b, 2 B 4 it ) A L3
PR, LN M B B D R SE . TG4 9Ok

FIOB U BT EL, RFATIE A2 MPE RS K, 40
5% TR B K, B AR AT T DL e A 4 e, (H
BREETHETT e L3240, [RIN, 40 i N F-actin’é
JEH WD, Al JRE AR 4 ZOR A A Kk
$REIECIK YL G, BB IEHAH G4 1 (Claudin-1,
Occludin, ZO-1, JAM-1){#) 215 1A 5ok b1, {43
FHAT AN i R J5 AR 1 (6B &5 4 R AR 3L, T IX
— 5 T fE R T F-actingRiA J/b, 41 i 220
s . SRR AT S, MR TIE (%%
W% B Aiteh, 5IEH AT, LW E g
Pt B T BEAS BAR P, BROKHLE by FLIR B 401 1) 5t
I8, PE N8RBTl [FIRY, 4l N F-actingk
BRI Z . SR FLIR R ] LUE HEIECH] &2 4l
JH ) B A B A DG B IR, X 1E T RE S
W0 A0 T B F-actindid £ 512

i ORGSR, BATTIA K LR s Xt
EIECI 554 FH AT 5E 55 hk /> EIECH] Caco-241 /il
(RN B AT G, BIFLIR v AL B T 1 b an e )
AR IEBIECI ARG B, Tl bR ik e, 2%
FET T F 00 FH A i aE . (H2 B A, A X
(1 52 B I AN R PR T %, FLAR IR 6 IR PL R &%
W R 1 TR A TR, PEALR N IIAL
A A2 e,
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