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Abstract

AIM: To detect the expression of Toll-like recep-
tor 4 gene (TLR4) in the ileum of pigs with acute
necrotizing pancreatitis (ANP).

METHODS: Eight pigs were randomized into
ANP group and control group. ANP was induced
by retrograde injection of sodium taurocholate.
Blood levels of DAO were measured at various
time points. Endotoxin concentration was deter-
mined using a commercial kit. The expression of
tumor necrosis factor alpha (TNF-a), interleukin

(IL)-6 and Toll-like receptor (TLR) 4 mRNAs in
the ileum was assayed by reverse transcription-
polymerase chain reaction (RT-PCR).

RESULTS: Compared to the control group,
plasma endotoxin concentrations and serum
DADO levels increased significantly (both P <
0.05), DAO levels in the ileal tissue homogenate
decreased (P < 0.05), and expression of TLR4,
TNF-a, and IL-6 mRNAs was significantly up-
regulated (all P < 0.05) in the ANP group. The
expression levels of TLR4 mRNA were corre-
lated with DAO levels in ideal tissue (r = -0.762,
P = 0.028) and plasma endotoxin concentrations
(r=0.778, P = 0.023).

CONCLUSION: Expression of TLR4 mRNA
increased in the ileum of ANP pigs, and TLR4
mRNA overexpression may correlate with intes-
tinal mucosa injury and development of entero-
genic infection.

Key Words: Acute necrotizing pancreatitis; Toll-like
receptor 4; Intestinal mucosa injury
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BE): Rt HE&BIRLHEKE X (acute

necrotizing pancreatitis, ANP) &= % 4842 7 Toll

# % #R4(Toll-like receptor 4, TLR4)# & & &

HF L

Tk U’%tw&m% M AL mx 2 PR Z8(C, n

=4), EMIILHMEIME XL (ANP,n =4). F5
%ANP?B’%& 5 F S EA I Ao 7 BOE B
AR 4 3P e BALEE(DAO)E I, 3 Ak

fﬂa\am A 3 N F&F KR RT-PCRAZM =] 1 45

JE40 2 TLR4. TNF-a & IL-6 mRNA& ik

2*% ANPZE &) 17 28 22 DAO K -F B 4K T C2,
fFEPDAOA .\u'_f‘l‘fo(P<0.05). ANPZE A A
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FAKTFECAY I FH(P<0.05); = 56
AZ2TLR4. TNF-a. IL-6 mRNAZC4 & ik
I 1K, ANPLLE LW 234, TLR4 mRNA
FEKFEBHFERDAOKFERME(C =
-0.762,P=0.028), 5 e g N AEZF 2 EARR( =
0.778, P=0.023).

2598 ANPH & #7420 42 W TLR4 mRNA %A £
B, TH 5 ANPH A IS o) ae e 75 A 5 K
A ALH 5 TLRAA T8 E 445 L W -TNF-«B
125 FHRBR L.

KR ST 5, TollREZ1k4; FAREIR
B RE T REREAS
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R RIS B RLRPHNTARER Y. WRENHEK
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SPEEAR K (acute pancreatitis, AP)JEIIAH I
RN 2 —, EFRMT TN A 4 15 5 7 (bacte-
rial translocation, BT)E %, &R ANE “
FT " IF 5 A 5 RIE R N 255 E(systemic
inflammatory response syndrome, SIRS) & % 75 &
ThfE v 2551 (multiple organ dysfunction syn-
drome, MODS)Z& 1) 5 2 [K &1, 7EAPH Y, Ji7iE
FESIR S —AMFEER T, 1M B s )y e 4 35 B 3
) P T 40 R B2 35 2 67 2 AP A B NAR I 2
#45. TollFf 32 /K 4(Toll-like receptor 4, TLR4)/%
AR H 3% ZR G0 R AR BRI AR P I S B2 AR, A1
KRR e N A B /EH. TLRAW
PR3 2 1 AE 22 B (lipopolysaccharide, LPS), 7£
75 40 S b BAT SCREAE IS TLR4MZZY
ARz, MU N AN Az, Pk
i T R TN I TR N 7 s i A [ S
RIE. ARSI S ANPI [ i 4 ZATL R4
MRIEREDL, B AR TLRAZEANPIR B 4 35
HRAE .

1 #RRT5E

11 A REEARERE & ACTHIAE LI % (95 N K2 SE 5
YR OFEAL), KB LRSI EK 5 ok 2
PEIRBEME SR R 4L(ANP, n = 4)FIXF IR ZH(C, n =
4), 12 kg 1.6 kg, {f FHFAIES: SYXK
752007-0035. K F AT B 28 i 56 5% 2 B JIH
PR mL/kg /A (H 71100 mmHg), 75
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il 25 ANPASE RIS Sof B 20 (A T RS 4, AN
2. R kR, ZEFE IR A . AR
YERF BN D)K.

1.2 7%

1.2.1 AR AT LA THEAE FH30 min(Tn).
B0 h(T0)s 6 h(T1). 24 h(T2). 48 h(T3).
72 h(T4)} [A] SURARFFIK .2 mLI A TG E 25
YU, B0(4 °C, 3500 r/min)10 minZ) & 1137,
=70 CORAT, FFll P 25 IR S8 SRASHHIK .2 mL N
N LL A B DI R T (P4 B 2 4 B 1 i A
B, ET37 CHEE/KBHF, /K30 minfiF 2
L33 500 r/min)10 minZ 2 AL 5 7025, -70 “C {4
17, FrIDAOYE M. ARJ572 hibsbs, 7 2R [A]
A 23, 1Rl e BEE R E S emAb =1 BES em,
PATHITF, AL ERIKIE Ve ), sEARR T, A
ZUEBTEL2 cm X 1 em X 0.5 em K/, (196 °C)
AT

1.2.2 fodg MAE 23w R %R i s
I 11 (MB -8 0 AR A7) R 3 25 A0 M 5 8 ) A
I it FH R A 420 7 A 110) 25 ARG AL B A S P 4
KrI R G A AR AT

1.2.3 bbb o Ffe = LB DAOE
e R [ 2L LR 51580 uL, AR
800 pL, B2, FIN0.5 cmIEAR A7 % EE (A L,
20 sHTEHLA 154018, SZRIBAN3T CKIERZKHT10
min, 20 )5 LA 2, (8, $5 3] 5T DAOYE
F3(U/mL).

1.2.4 RT-PCRA& | =] 1 52 28 22 TLR4. TNF-o.
IL-6 mRNAZK-F: WA TG EH AR A2,
PITRIZolVEREUERNA, LAIGAPDHAE NS
W, FH2f e ERT-PCRIEATY 4. ¥ 1a =&ty
NERERERS LUK, 76254 nmEE4M % 0L R 0 45 3
HEATEE . 4, I BRI B FHHUVISOFT
BAFAT Bm AL B, Y H 45 - K
REE L RSOV DA & N SRR SRS
IEAIRT S 5. GAPDHE 4113 T-(GenBank
accession No. DQ845173): 1E[H 545 -TTGT-
GATGGGCGTGAACC-3'(nt169-186), [ 5]4)
5-TCCTCGCGTGCTCTTGCTG-3'(nt808-825);
TLR45| Y% 113 T (GenBank accession No.
NMO001113039): iF i1 5]4#5'-GAT ACA CCA TCG
GCT CTG-3'(nt1379-1396), Sz [ 5]4)5'-ACATC-
CACGTTGTCTTCC-3(nt2236-2253); TNF-a.5 |
Yl T(GenBank accession No. X57321):
IEIA514)5-TGCCCAGATTCAGCAAAGTC-
CA-3'(nt273-294), [ 5#5'-GCCACCAC-
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SAP B i 18 4m e
5 A5 (BT)Fe 1 R
WAEEREMH
BAUR FH =k AT
&, FHMIRLAR
YK RF A G
Jeit B E, A
mie R F AR, F
B K ek R BRI
B, #—FF
& FemESIRS &
MODS% 5 £ 4% .
B AT 5 S AP B
i B T 45 04 )
F AR



1340 ISSN 1009-3079 (print) ISSN 2219-2859 (online) tHFENELZYE  20120F6H28H 5205 51541
WA % & 5
A 5 B3 Ad A )
T s A B F TN
F-o. IL-6 mRNA 4548 ABi ARE0 h ARE6 h ARE24 h RiS548 h ARE72 h
o R R, K
1 4245 7 TLR4 c4H <2.236 <2.236 <2.236 <2.236 3271+2.6 6.083+4.80
T4 ad i QA E ANPZH <2.236 23.68+18.4 33.09+22.2 67.99+102  1604+466  69.40+12.0
/TLR4/NF-xkBf&
SHFEEREH
FEIRAR .
bayi:] ABU Aig ARiG6 h RG24 h ARiG48 h ARE72h
CH 15.37 +0.08 13.97 £1.05 14.49 +3.07 20.25+2.02 21.83+037  2462+1.13
ANPZH 27.59+1.23  32.65+3.67 426+3.14 54.48 +2.09 69.67+255  85.21+332
MZANTEDAOIIENLLH, P<0.05; BB ZBIDAOIIEN L, P<0.05.
GAPDH TLR4 TNF-o IL-6

pax izl TLR4 TNF-o, IL-6

CH 0.092+0.007 0.076+0.006 0.030=+0.007
ANPZH 0.817+0.138° 0.759 +0.039° 0.750 + 0.046"

°P<0.05 vs CZH.

GCTCTTCTGCCTAC-3'(nt793-814); IL-65|4) %
113 F(GenBank accession No. NM214022): 1
151 4)5'-GCCACCACGCTCTTCTGCCTAC-
3'(nt313-334), /[ 514)5-TGCCCAGATTCAG-
CAAAGTCCA-3'(nt833-854).

Gt F AR K4 HHmean+SD. K
SASVS.OF A AT Gt Ab HE, {4 it LR
K5, HHE AV 5 K F Wilcoxon 8, AH M4
7 Fl Spearmantfl S VE 43 ik, P<0.05°0 A 48

ES-9E

2 BR

2.1 R AEF SCHMLL, ANPALIM N # %
KT 2 T =1 (P<0.05, #1).

2.2 Z R EALERE ANPA R 2 DAOK
(37 U/L£2.7 U/L)H AL TCA (108 U/L£6.2
U/L, P<0.05). ANPZIIHERLF5 3 %) ) i i o
DAOZHi Tt 5 (P<0.05), 35 )5 4 i) i 5 il
LA 0 35 22 72 (P<0.05, 3R2).

2.3 EIHEE AR TNF-0. IL-6 8 -F % TLR4-
mRNA %% RT-PCRE L EoR, CAL M52 21
fKKIETNF-a. 1L-6 XTLR4-mRNA(/4]1), ANP
ZHTNF-o. IL-6 % TLR4-mRNA )23 5 B b 184
I, RICHIAR 22 A7 Ge il 2% B L(P<0.05, K3).

675 bp 875 bp 542 bp 542 bp
B 1 CFHSEEALATNF-a. IL-6EFKRTIRA-mRNATRIAHY
Ty

2.4 ANPEFTLRA# £ A 5 R Te9 X &
BRI TLR4 mRNAZIE 740 5] 5 1l 22 ) 5
# XD AOKFHEATAH & 4 HT, TLRAKIRIE
K- 5 G FED AO/K VW B AH K (r = -0.762, P
=0.028), L5 IMEHNFTFERERAMKL@E = 0.778, P =
0.023).

3 ihie
UEAESRIFFIA A, il e I e 40 1 1 R J5 . SAP
I 0 B TR 5P P 75 28 I A ML 28—k
Fili, 5 8UBE IR 2 23 4k 2 B G R 4 R it B
W, RPN IR R, S B b R
HE— 7 R AN FESIRS XMODSZ 3 KA. [H
IEAIT TS AP i i Bt 453 405 1) B8] 35 % 97 6 i i
L

DAOAFAE T FLsh Y2 sh W 0 Fh I s 28 &
L2, R K A F RIS E, Ha %
7T Jir % 7 T 5 440 L PN . SR fi 8 B 4 i i
MW, 1A ED AOWE TP, M EDAO
TN I 40 ) B BRI, 1D A O 7K1 1)
FhiEn, R P DA OWEVE T S el b iz 4n
Jt e 4, DT A S 6 3 3o A 0 i 286 R 1f v
DAOZAE A, J5 Wiz 18 Jy# Fise T FEAR S,

e vt /N AN G5 AT R B A T, 1T N R 3R AT
FE T 522 B P PR 40 R 40 I EE Y, E 4N TR AT S Al
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YO B A AR IR e, TR R T DAL R U A
B 2l b R T RERE AT I, S SR AR )
BH AR R B, 30Tk b P B S ORI
PEFR LA R ELAT A R N 3R, PR N
#IMjiE(endotoxemia)” 1. [AIL, I P EE Z K
ST A b VA Y R RS 3% 1 % B B D e Y &
MFEAR. A28 R H 2 1K 0 g S5 B 8 € VR A
MR N EEZRIKSE, SR KB, ANPALIMLIK N5 5%
KPR T CAL

it 98 ot Wi = b i S B R ) B g
MR LU(tPeyersi. MLN). 4l i (i 81k
M. BRI T40 0 B A A ) A5 (Bt
Sk SRS W)L . S R
G (10 52 B T8 L B Am i F B Dy e 1 Y
DA R 40 M R - B A 3 1) L e 4 e -2 ) A
FLAE AR S APH g L 2 41 B B B e
IR, T AN PRR R  SNE, BRA R S
PIEE R, X 2 BRI E R AR g Rt
WAED G A E EAOR BN, 3l I P —
A L AR B AR AR R R gL HL
Hh R SR 52 A 2 0 Js A+ 5 23 1 X
(pathogen-associated molecular pattern, PAMP),
G A A B R AR PR, R TE
JITELAT, 22 [ R LPS 23 712

TLRJ&E i AR 5 73 7 s i 32 4k, it
Frgif . SPA%-EWEg . RS R4 . 1
b A I A AT AR IS, AR AR )
PUIL A5 5 1AL Sz S N0 ol B 224k
HITL AETLRIE 2 B Y, TLRAZ AT N5
TS AL T AR WEE R/ TLR4/NF-xBf5 5
Al FIRAL A T I N T A A Al
W R S TLRAL & (E4 B 7y T-CD14HIMD-2
T R OENF-«B, AT JE 2l T i 40 e
T (WITNF-a, IL-655)JE R R 5k R IK, A5 90
S WL A ST 55 ek A Vi 48 P S TNF -0
IL-6-mRNA[WFE 3 RIE, NI AR TLRAA]
Ae il N 75 2/ TLRA/NF-« Bf5 5 1& T 2801
R

TLRAN A5 5 4 PR AR EUm R0 2 —
NI, A2 ME S0 TAUE S Sk
A2, T HAN RIS N BE 2R, AN IR A RN 40 AL
TS AN A [, [ A A PR R A S 30 11%) &5 RS
RO LS. ZME S @RI RILE, ]
A REAFAEVE 2 AR BRI 231, AEARATIAH H A
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