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Abstract

AIM: To explore whether platelet-activating
factor (PAF) can disrupt the intestinal epithelial
barrier and is associated with tight junction,
and to observe the protective effect of intestinal
trefoil factor (ITF).

METHODS: Caco-2 cells were cultured with

RPMI 1640 containing 15% fetal bovine serum
for 7 days. Cells were then treated with differ-
ent concentrations of PAF (0, 50, 100 and 200
ng/L) for 24 hours until they became fused. The
protective effect of ITF was observed. rITF (0.3
g/L) was treated 30 minutes before (prevention
group) and after PAF (treat proup) was given
and cells were incubated for 24 hours. MTT was
used to detect cell vigor. Epithelial monolayer
permeability was measured by trans-epithelial
electrical resistance (TER) and mucosal to sero-
sal flux of paracellular marker luminal yellow.
RT-PCR was used to detect mRNA expression
of ZO-1 and Occludin. Indirect immunofluores-
cence was used to localize ZO-1 and Occludin.

RESULTS: PAF had no effect on the Caco-2’s
vigor and proliferation. Different concentra-
tions of PAF increased the intestinal epithelial
paracellular permeability. TER decreased and
luminal yellow flux increased. Treatment and
prevention group of rITF partially recovered
the increased permeability (122.2 + 14.7, 100.3
+10.9 vs 210.3 + 26.4, P < 0.05; 10226.1 +
556.2, 9711.2 £ 364.9 vs 11601.2 + 693.5, P < 0.05).
RT-PCR demonstrated that the mRNA expres-
sion of ZO-1 and Occludin in PAF groups
treated with different concentrations (especilly
100 ng/L) for 24 hours was significantly dif-
ferent from that in the prevention group (1.07
*0.05 vs 1.28 = 0.06, 0.81 £ 0.06 vs 1.13 £ 0.07,
P < 0.05). However, treatment of rITF did not
change the expression of mRNA. In the con-
trol Caco-2 monolayers, ZO-1 and Occludin
proteins were localized at the apical cellular
junctions and appeared as continuous belt-like
structures encircling the cells at the cellular
borders. PAF caused a progressive disturbance
in the continuity of ZO-1 and Occludin local-
ization at the cellular borders characterized by
zig-zagging appearance at points of multiple
cellular contact. rITF could partially recover
the disrupted distribution of ZO-1 and Occlu-
din proteins.

CONCLUSION: PAF disrupts the intestinal epi-

thelial barrier. Its mechanism may be correlated
to the decreased expression of ZO-1 and Occlu-
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din proteins, which can be partially recovered
after treatment of rITF.
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PAFEZARHS U7 0] W Sy e LPS TS i 3 461
H AL A5 5 B2 B (M e A AH DG W oo

Jio = FATF) 8 =k, I
¥ T 6 o i A AR RTAE A i 2 B
SRR 1D, KRS T TFAE 445
JWr b Bz 0 b ) e e, P A R I ) O
P 7 T R ) T AR L AR SR B LR A K
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el RSN ML RPMI 1640559556 EEEAIIG
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RT-PCRIR & [ TaKaRa/A 1) 514 Hi%

PAF

PAF

. PAF



374 ISSN 1009-3079 CN 14-1260/R 2008 2 8 16 4
= oA BRAN0A pm)BEFE, Frl K R a5, B EUE
1) B2 B B I T AR SE56(10-14 d). ST IR
,PAF =7 > \‘jsij_‘ NI VR . §,\)\§ \‘T\“%
Lps o ‘PAF-az‘a' 4 s G I35 ﬁ%««z%@o 5 h, 4 Efﬁ EE[{E{X{JJE
HREng/L) TER, B ranswellill & 3N AN A7, 1 5% HLFH
+
: - . VAN=ITD A N
LPS 5 2560 08073+ 03150  o67a  /“PAFKITE JNZj524 hop 5l Hipi. 56l
ITF 3 1280 0.7917+ 0.2329 0997  JE: MZ4J524 h, 40/fi FHHBSS(pH7.4)/) Ly hist3
4 640 0.7730% 0.1418 1.000 K, 37°CHEE 30 min, WiFFL A FTHBSS BARS 11+
Claudin-1 " . o
Clauding ° 320 0.7713+ 0.0839 1000t Etranswell I I A 80 mg/L#é5t 8, 37°C ¥
S M MmO kN, SORLRG. T
* - : : ya N N N N %,}ﬂ N N N AN ./
. . 0.7707+ 01732 0.999 )J‘Kjlﬁ?lﬁgﬁ‘{m”ﬂik?‘lﬁﬁ/&ﬁ({g’(ﬁ&ﬁ427 nm,
9 20 0.7573+ 0.1217 0.812 R PA536 nm)
10 10 0.8063+ 0.0027 0.710 1.2.5 Z0O-1 Occludin mRNA
: T50 mLANR BT B TR A i e B
Ao il B B I IV 15 IR, 2 HE SIS0 2 2 I APAF
= . .
12 JITF, 24 hJe 8240 fl. TRIZoIBEHUMRNA, 17
' . RT-PCRZJ V4 94°C 2 min; 94°C 30 s;
121 . Caco 24 i3 M CR IV, J W 454%: 9 min; 9 s;

F%, BRI RPMI 1640557735k, %150 mL/Lit
R0, 10 mL/LERER: 2 0P, AS0
mL/L CO,(FHXHRIE90%), 37 CH I, 14X
i E 40 M A K gk 3 45 T S 00 R I R AT S5
REI S 06 34930 B 3 4L AR A1 Q4 B AT

1.2.2 DA IE M A SR A
FEROT R ITFIIBG AL ITFRIT 4. 1w X
AL AN BT PR 25 S804 N \PAF,
AARPE S350 ng/L. 100 ng/LF1200 ng/L, H1£&
WJE100 ng/LIKZHAE A0 FEAH, 324 h. ITF
BT 4H: G AITF 0.3 g/L, 30 min I APAF
100 ng/L, 24 hja#47 525, ITFIRIT4: SEA
PAF 100 ng/L, 30 minJ&5 I AITF 0.3 g/L, 24 hj5 ik
TS5

1.2.3 (MTT ): WO R
KHiCaco-241 M, WAL JE I — 2 IR TR,
R 40 A, 44 FE S 500041 /(100 pL-FL)
BEMHEO6FLIR, AS0 mL/L CO,(AHXHIEE90%),
E3TCRIRA T AT R IR, 24 ha M G BE fl A
Ji, PICMIFEERFE, IMAAFHREEPAF(0, 10, 20,
40, 80, 160, 320, 640, 1280, 2560, 5120 ng/L), &4
WIS AN FLAREEESF724 h, INAS g/L MTT 20
uL/AL, kSR R4 h, W5 IR0, INAN150 pL/4L
DMSO, #&3%10 min, HEEAR{C{E492 nmAib il &
W RE.

1.2.4 : 5 b R BH(TER)
g g b g fiCaco-2LL10° /e m™ B b T
transwell[ T2 /N E M FLIE F(E4%6.5 mm, fL

58°C 30 s; 72°C 30 s, 32MAHE. ¥ 14 ) 4 B
JE BB FELIK, M R EERT-PCR™= W I-411
e, HKodak IDZYEEE AR RGN THEHL, BA
A RATY G P 5. ZO-1514):
i 5~AGCCTGCAAAGCCAGCTCA-3'", Fijif:
5'-AGTGGCCTGGATGGGTTCATAG-3"; ¥ 1 Jr
Bt131 bp. Occludini|¥: Liif: 5'-“AAGAGTTGA
CAGTCCCATGGCATAC-3', Fiif: 5'-ATCCACA
GGCGAAGTTAATGGAAG-3"; ¥4 Bt 133 bp.
GAPDH3|¥): L 5-GCACCGTCAAGGCTG
AGAAC-3', Filf: 5~ATGGTGGTGAAGACGCC
AGT-3'; 914 Jv B¢ 142 bp.
1.2.6 Z0O-1 Occludin

0 AN I 0 R £ ) (S e o Y
RlGr, G ML R IR, TSI 40 40 I ANPAF
JITF, Jili#24 h. FE5FRM, PBSTEE, 40 g/L%
R E, 0.5% Triton X-100474L, 10% BSA
B, In—PiaCiER A 50), Pl 100)EE

P sEER ¥ EAR 3L L, &5
FHmean+£SDFEIR, Giil HISPSS12.05 145 ik
KHOne-Way ANOVAL LI S ARFI 7] 22 5%,
P<0.05 4 2% 7% ¢

2 BR

2.1 PAF MTTik J5 4 2
20 6 e A D S B, FC A a4 R ) 4
Z M. HR AT LUE H, B R R PAF
K5 00 1) 0 0 1) 189 BE R A0 S Sy, 4% n 2k
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B 1 RT-PCREBIRZER. A: Occludin; B: Zo-1; C: GAPDH;

1: Marker; 2: ; 3-5: 50, 100, 200 ng/L PAF ; 6:
T
o TERTE(E RNEELE
) (©Q/cm?) (ug/L)
99.7+ 7.27 9712.5+ 337.1
200 ng/L 141.2+ 525 10 107.6+ 423.5
100 ng/L 210.3+ 26.4° 11601.2+ 693.5°
50 ng/L 113.6+ 10.7 9902.7+ 514.8
ITF 100.3+ 10.9° 9711.2+ 364.9°
ITF 122.2+ 14.7° 10 226.1+ 556.2°
%P<0.05 vs ; P<0.05 vs

55 AR b W 2 e e
2.2 PAF Caco-2 ITF
H U EEPAFYE 24 him, TERHILF
B, e IEIS N, 45 TITF Al B 48 = TER,
ISR T A R TE B B (3R2).
2.370-1 Occludin mRNA PAF
YEMIJG, ZO-1H10ccludin mRNA LA N 4,
PL100 ng/L4H X3 5 o0 B \2. TTF TR 4 2R 1A 4
I, ITFVRST 21 XA B 2.3, ).
2.4 Z0-1 Occludin NNGOuRiE
Y1 b R 40 M Z O-1 = 2 43 A7 70 40 i P 0 a5t Ak,
HEFNR%, GO, A H)H A R 40 o S 8 1
BRERAT AR, A )3 e B, TG B SR RIS
WEEPAF(50 ng/LWEH G, ZO-130 2R RS 2 4s
VIR, AL TT WL g7 R, BEPAFIK
JR(100 ng/L)c A% 58 in BH A5k, 40 i (1) HS 2L )
B, ZO-13h T %L, BL 4 i . {HPAFIK B2 4k 2L
K, ARG INE. WS PITEG, A
W] IR ZO- 1IN, 1D ELL, (HEH

www. wjgnet.com

pax:| Z0-1 Occludin
1.62+ 0.06 1.45+ 0.06
200 ng/L 1.22+ 0.07 1.05+ 0.03
100 ng/L 1.07+ 0.05 0.81+ 0.06°
50 ng/L 1.45+ 0.05 1.11+ 0.04
ITF 1.28+ 0.06° 1.13+ 0.07°
ITF 1.10+ 0.08 0.86% 0.08

°P<0.05 vs ; °P<0.05 vs

SEAMKE. ITFIRYT Al B i 41 5. Occlu-
din ik AL E AR 5 ZO- 154 —H (K
2-3).

3 1¥ie
[V 2 B I s 455 iy L Bz A B Bt o 92 ot i
A=W BB, P b Bz 4N i B R 2 e B
S5t B, S b N5 e B AT e BRI 1) B, H
RURIEFCR I b e 40 B Bl i 3 v 2 5 2
PR 1 R AR, e JAEERRNY R MU |
Pethi. ARIANTRG . EREENR 4 55, b e )L
RS I R A R T A 1 B2 R X
5 153 1 B 16 g o 1) . S L g PR X — LBE )L
R RO SO E AP ST

I O T b s 40 i 4n P 5% a) B e
S A RE R, b RN R R E
FE(tight junction, TJ). BREER th 2 P& %1%
BHEA D T4k, BFERE A O0ccludin,
Claudins. ME#LF 7> T (unctional adhesion
molecule, JAM)FIJE i & 1ZOs. AF6.
TH6%. Occludinig i st 4r & ok I TIES Bk
F, 207 R 465 kDa, JEJGH S 41 SN AR —
AN R, 9% 8% i /ROccludin@ A 7R
TI LN R TI R B E A, X T BRI fg
M YR AR e e B R A EAE. A
53R B FH Occludind YL L- 21 4 BRI M (B = TT)
Ji, AHABAN M 18] 7] LA R TIRE S5 4. ZOs i
— AR A, A R R AR RI ZO-1, ZO-24
Z0-3, T HPDZEERF P A, XKLL T Y Rets
L5 40 a5t A A LA R O e ludins 85 I CAK
Ui IR, T ZO-1 1 C A B W) 1] 25 -G LB i 1 A
S, N OccludinE AMIIEIE AT LR
G, MR ER RS, ZO-11\N
A ] FLH 5 o238 81 51 1 (catenin) B4 il JiTE-
EENE RS, NP EEIERN IR A A
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ITF

2 YIER24 hNGZO-1RIAER. A:
ITF0.3g/L

; B: PAF 50 ng/L

; C: PAF 100 ng/L ; D: PAF 200 ng/L ; E: PAF 100 ng/L

3 ZAYMHEM24 higOcdudinZRIXIE)R. A:
ITF 0.3 g/L

A1k, OccludinF1ZO- 12 U 4ERFTII IE 7 4544
MIhRERA =R XL

BRI 50 A FP A F o] 03 50 40 Jfa 0 v vk
or 4, e kLR B 20 af 5 P R 4 e, R A
F 5 0 E 1 KR I, AR P B i B PR T S 0 1)
fe. FEMARTE . Rod. REMMEREmG . W R

; B: PAF 50 ng/L

; C: PAF 100 ng/L ; D: PAF 200 ng/L ; E: PAF 100 ng/L

i RE AN 3 2R A6 Hh gk T A B B, (HPAF 2
17 A] DA B B O B T 1 Ak b e e R il
IS W Te g 1 1 v AN A
Caco-240 Ju kUit T NI B, 140 i % 7%
SATR, ARG TR b S A, T R AL
L, 20 M R A a5 A R B, Caco-241
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NN b R 4l A A4S 2 EARAL, B A H
(1 240 R Bl Mk R B i R PR B A A IR
BB 254 /N O 1 A A B LT

RS N F Caco-2 40 i Aa) 2 i 6 5 5 It )
PRAMBERY, W EEPAFI I i b Rt Bt (R AL,
LS T A TRVR L IRPATF, 7EASREI AN JR3E 71 1%
LR, B4 T TER BT A i b il v i)
T, i Hax P se B — @ R HOgrE, 75
PAFWKJE 4100 ng/LIN 5o, W 50A W PAFIE S
PAFSZAREAEH, 26 I& XMk FEHC I 55 52 Ry
R G, HE— 20 I 0 R A 5 2 T2 e B
B P AN - IR I B 1 ZO- LRI T 2 1
OccludinfFE KA AL (K B35 A T og, #E
DPAF wJ LU Ik 5% i) 5 %5 34 e 2 1 1) 308 17 3%
Wa gy 5 B i

ITFAE I IE It B R ORY FI84 5 & 2
A EZHAT, HHUENE &AL T . 1454
APTI TS L. TR B, ITF ik 4
Mo, FCTER W1 5, i a7 v PR, AR sz
UE BT TF w] DL ek 52 i 5 %85 0% 42 2 1 1) 3Rk iy
W ST R BB A5 R, WK ST IE 1) W B Wi 45 1),
NI R ARG E .
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