L L S LI A
wcjd@wijgnet.com

(44

TR
J3aishideng®

WRENEZE 201282888; 20(4): 271-275
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

12 #F EDITORIAL

TLRAESESEBE R SRIRR

&, FERA, BET

KR, FNEER, BEE, THAKFE —ERFREREAA S
B AT 130021

S, 3%, FEIARSABITLFHCRENGRDSTS.

R A RFFELFHA B, No. 81070370

& RS 1O AFRBBENITIRFITR, SIEESMEX
RSB,

BIRSEE: SHEY, 28, 130021, SMRKSHHRAEHNS,
EMARZE—EFATIBIRAA. gao_runping@yahoo.com

E8\5: 0431-88783929

INFSEER: 2011-11-16 {BOEHR: 2011-12-31

#BZHH: 2012-02-06 EZHMREED: 2012-02-08

Toll-like receptor 4 signaling
pathway and pancreatitis

Jie Zhu, Rong-Li Piao, Run-Ping Gao

Jie Zhu, Rong-Li Piao, Run-Ping Gao, Department of
Hepatic-Biliary-Pancreatic Medicine, the First Hospital of
Jilin University, Changchun 130021, Jilin Province, China
Supported by: National Natural Science Foundation of
China, No. 81070370

Correspondence to: Run-Ping Gao, Professor, Depart-
ment of Hepatic-Biliary-Pancreatic Medicine, the First Hos-
pital of Jilin University, Changchun 130021, Jilin Province,
China. gao_runping@yahoo.com

Received: 2011-11-16 Revised: 2011-12-31

Accepted: 2012-02-06 Published online: 2012-02-08

Abstract

The pathogenesis of pancreatitis has long been
a hot topic in basic and clinical research but
is still not fully clarified. Toll-like receptor 4
(TLR4) recognizes the lipopolysaccharide (LPS)
of Gram-negative bacteria and stimulates the
synthesis and release of inflammatory cytokines
through activation of the NF-kB signaling path-
way, which ultimately results in inflammatory
responses that involve multiple organs. Animal
and clinical studies have shown that the TLR4
signal pathway plays an important role in the
development of tissue injury during acute pan-
creatitis (AP) and up-regulation of TLR4 and
the TLR4 signaling pathway contributes to the
development of multiple organ dysfunction
syndrome (MODS) associated with severe acute
pancreatitis (SAP) by increasing proinflamma-
tory cytokines. Therefore, further studies are
required to clarify the role of the TLR 4 signaling
pathway in the pathogenesis of pancreatitis to
explore novel methods for treating this disease.

www. wjgnet.com

Key Words: Toll-like receptor 4; Acute pancreatitis;
Severe acute pancreatitis

Zhu ], Piao RL, Gao RP. Toll-like receptor 4 signaling
pathway and pancreatitis. Shijie Huaren Xiaohua Zazhi
2012; 20(4): 271-275

BE

JEE R 4 1) R ML A Ak — B A RH IR IR
B FCI — DB IR, SR 2 A WA 58 4 W .
SR SETLR s(Toll-like receptors)Z ik b
TLR4T] 5 G A 7% 3 /I 2 Bl (lipopolysaccharide,
LPS)4i &, M NF-x Bf5 51 I 34 & 2 Fh 40
Rl 1 & BT 2 5 22 Fh 28 5 000 1R A ok 7.
7 BRI RIS O 48 WR TLR4AME 508
RAE SR IR 9% (acute pancreatitis, AP)) A& % i
FEh il E EEAMER; FIATLRAE 5 18 % ] 7
FER MM RER NS 5 EAE SRR
(severe acute pancreatitis, SAP)Jpi Fi FH £ 28 B 1)
REREIG LR G NE R TR K. Rltk, JE— P TLRA(F
5 AR 2 R AL VE R, AR e aE e FE
T TLRA5 = 10 % A R R 28 SRATT 2%
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Toll#¥52 {&4(Toll-like receptor 4, TLR4)Z&Toll
FEZ AR S it (Toll-1ike receptors, TLRs)HJ 52 2
—, RO 2 AR, TLR H A4 Ak 2
FLEPIME— 40 M A BT DR S e 40 i P A%
34 51 SNE SO IR B 5 R ER 1T, ) iR
AR 287 A G B W A T I8 o 1 — 28 2 44,
TLR4F: B 5 55 22 [V B (GBI L 5 A
& lEZ Bi(lipopolysaccharide, LPS)4E &, HE1M
A% A F-«B(nuclear factor kappa B, NF-kB)
G, 5k ME AL -o(tumor necrosis
factor-or, TNF-ou) &8 20 %6 41 f X 1~ 15l 3%

¥4 k4
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R RZ—. BT
HRAEEG A A
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WA # & 5 b 9 IR~ (1) R B RS 0T = A AR ) 2 f EORST I E S R E S, A5 )

AL H EATLRS
fZ 5B M
e, AR RR
HHATT R,
RENKNRE &
KA EEAET
LPS-TLR4:i# % f&
EN Y S S €A
P o 4E A A b
A MR K By s T
BERH 7 = RAET
PAARYE.

Jk i 98 7 T 1R A0 A RFIR R W, LS
SPEEIR 2 (acute pancreatitis, AP) 518 M IR
4 (chronic pancreatitis, CP). iR 2 &I dL il Ltk
BN, RA MR T . BAE Sk PR &
(mild acute pancreatitis, MAP)H 5 23 [ F
23, 1 A Sk IR 4 (severe acute pancreati-
tis, SAP)JTH & I, n] LAAE R [R] Ny kAR
Z A E INRERE, AR TR, pivg R
KWTLRAZ 5 Z R4 I H (TNF-o. IL-1B+
IL-6) (3L 5 SAPH & AP TLRAM G M It
TUWE— RIUE T TR e SAPI 42 &
RS RAE N 27 A5 1iE (systematic inflammatory
response syndrome, SIRS) & HIL 5| K £ 24 E
Ty RE RS 2551 (multiple organs dysfunction syn-
drome, MODS)f]— AN ZIR T, I 4R M 5%
WOR R R 2 M g n] KIATLR4, W REAE
JBR IR 98 R R AEAE TS AR SO TL R4S 5
0K 1R A% T R AR S FEAE R 48 R 2 iR AR
AT ZRIR.

1 TIRABV4EH . DHRERIET@ER
1.1 TLRs % 7% P TLR4 5 3 Btk o 22 My 42 TLR
TG IT — S HH R AR Ho 5 A0 it € 38 1) i85 2 1
i w] LRSS RISE P K42 22, L 0E Sk
e BT R VA 5 8 2 LA IR AME T E Y. A
FLANH, TLRSAEAE AN GRS . edl, TLR12
MITLRI3TE WM e A I, ABAT S AdATT I
YER AN, TLRs AR B 53 23 ) U0 AN 7]
PR AR, G A 400 7 A L B ) 4 BRSO, XU
RNAJHEE, /Ny 11005 5o 28 S e 15 B 4
%%[9,10].

N, TLRI, 2, 4, 5SH16)8 T 421K,
F H A2 TEER T Al R R 10 995 A 5G4 1
(pathogen-associated molecular patterns, PAMPs)
VEH N2, 55— 4 A TLR3, 7, 8HI19E 7E AL
P BRI, ABATT A2 B G B A R IR A R
PAMPsfF: W &>, FETLRs 5, B T TLR3,
TLR7, TLR8X3Fip w4 M 2 446 4h, HARTLRs
K12 5500 40 B I B AR I B 2 B 4 A A
22 B Al B R 1A AN R PAMPs, 5 AH R
TLR4i & Hoh, GRS w N B R - IR 2P
(lipopolysaccharide, LPS)ifliisl 5 TLR4Z, &, G
155 0 B 2 1M 35 AENF-xB, 51 TNF-02% 4 5iE 4]
T2 5 RIER .

TLR4J& IR & A, HMAX S 14

PAMPs 55 JAl B 52 4R 45 &5 T 2 AR 254,
WO T A - 0 B UM BT R A S 1) 40
i, 51k 2 N, H AT S mfA R A A
TLRAZ5 & BRI AU 43 K22 B A5
W, LPS/ZTLRAM) =AM M4, ik
704 F (heat shock protein, HSP). #f 4k H
FF Y EDA (extra domain A)F Bt J23% W] Ji 2 (hyal-
uronic acid, HA) ) S5 U] g Py 951 B 44041,
1.2 TLR4# 57 B H f. NISTLRAE KE AL 19
SYAAR 11)q32. q33. TLRAJE Tz A, 7E ik
W2 53 A T2 2855 G 5 AH O 1R 40 i v Pk
AL AR AN R SOIR A0 M 5, e A, 3B 53 AT
TN AR A ZH 23 48 i P PR ARG A EC AR L JH
AN AR AN M, BRI AT L e A
i R I A TR A i 25, TLRAM) 3= B D) RS2 4G
WS N RLPS 5 ILES &, I ENF-k B, K
BI-r i &5 5 is P, 753 HE TNF-o 58 SR 40 i A
TG BORIRE T, 512 2R 1) A I .
1.3 TLR4# 15 5 4 F3@ % AR AT 9T o
TLR4L ARG H N B RLPSE 5 Ja, I LA
T HERE /> 1L £ 188 (myeloid differentiation factor
88, MyDS88)Mk #fi 1 AIMyDSSAE KA {5 5 ik 4.
My DS PEAF 5 Tl s 1= /> T NF-k BIf {L Al
R AN 77, HIEAE R W TIRS
#2288 H(TIR-domain containing adaptor protein,
TIRAP)KTLR4 5MyD88Hi £z, HEiM i FIL-1
ZAKAH I B (interleukin-1 receptor-associated
kinase, IRAK)BIR IS5 MyD88 &, WL
IR AK 5 JRg IR BB A 1 52 A AH SC K F-6(TNF
receptor-associated factor 6, TRAF6). #{b /B
X ¥ B 1 (TGF-B activate kinase 1, TAK1)JE i
ZEAEAGY, RIGTRAFOHIZ ZALFIRAE, 5
SR Ik BB (IKB kinase, IKK)E A H1A1
A 225 24 OE I B 1 (mitogen-activated
protein kinase, MAPK)#ffk. #H1IKKo. IKKP
LNEMOW R G e vl % F1kBaiz L
FHRAARE, fE# R FNF-« BT 2 415
¥, TE AT MAPK s 1045 c-Jun 22 5k K Ui 38 i (c-Jun
N-terminal kinase, INK)F1p38 MAPK(p38) ] ¥
TSR R AP-1. IX B8y Ak 1) 3 sg DAl - b ]
PR F U TNF-a. 1L-6. TL-1B%(K)
B3k, 25 ML 0 S e,

TLR4JF AT #0E My D88 AR it 145 5 3 1%,
RUTRIF(toll-interleukin-1R domain-containing
adapter inducing IFN-B, TRIF){ i 1415 5 1 4.
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HTLRAE G IR 7 T TRAMEE#E, Fifi R
A 5530 N\ P2 5 TRIFAH I A, TRIFEEI
HTRAF3FITRAF6IK G, WIETANKES G il
1(TANK-binding kinase 1, TBK1)5IKKe, 5[z
ek FIRF3WEA, 5 FIFN-BIH %, TRIFKK
A T IR T 2 I TRAF6IH I RIP 1 3
NF-kBFIMAPKI T, 75 S E3R 4 A 15
JRFRE B2 A, IR ST W CDI180E
A TLRA ISR ] YT MyD8S M i 122",
JI TG 25 R I 21 28 405 - 1m0 ) R R B B £ 1
S B Al A5 BG40 fE My D88 4K 46 [F TLR 41 5
T A B A M R,

1.4 TLR44Z 5 4% F1@ 3% 698 TLR4/NF-«xBf
5 I B AFAEAH ST PR 1. BFSCUE SETL-4 7] T i
TLRs&IE, M EAEH & H-1(receptor in-
teracting protein 1, RIP-1)1] LA/ FTRIF(Toll/IL-
IR domain-containing adaptor inducing IFN-B)if5
SNF-«BiE L, 1MRIP-3REARIP-11% 3 [KINF-
B e PRSI VR Y To LA B4 2R
[1(Toll interacting protein, Tollip) 7] #li{i| TLR2F1
TLR4HE B HIL-1R ) H & BB, TFN-on LA
BERTLRAS 538 4 H My D88 & HAH 5 73 1 Al
i) 21K,

2 TIRAMSS@EB SRR
2.1 TLRAJE B RARLA LR P 69 A 46 1E 5 NAK
JHEMR A2, TLRATE A b R 41 i K Jpe i if.
B R A A Rk, TR R R R A Rk
B B N 0 g 38050 43 A o AR AR e ik,
TLRATE BN S48 E R py AT g 5 R AIN
R R, 35 RR SRR ThRe, B2
T A Dt T 7 b P M A DG TR R o A PN
0 10 SF 4 i T B 30 5 A S J R 5 1007 1 e
BF SR IR i 20 2R 0L P9 B i R IATLR4, #2758
A0 2 5 oyt H 988 ORE SN, B 4 e N A B A
AR AT AT RE R FEVE U
2.2 TLRAJE S f e K 69 VE R S S fn A Ak
WF & TR W AP s 40 v M 0, I 266 M I ot il
IR, P B 0 3 T 18 2O, gy R 37 448 o T
Jfiss N (R A0 B R Y 53 25 ) i (bacterial transloca-
tion) %% fi7 FR MBI £ 45 s LAl A0 38 5207, b4,
AP BP0 MR LP ST B B T 2,
X L PS-TLRAIE i 76 AP AR 1 FE R4 H £2
BET RS

H B #F 98 IE S TL R s/NF-x Biffl B% E AP 483
RAR R E S /E . TLR4M IR 5 G 4
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B T A PAM P s i Ak 7 J5t 5 38 4 ff, 384 Jom &4 i
RI-7 IR, J B 3RAF I i .2, TLRAJEK (1)
FRSAPR TR A RIEMIO?.
AP R I R, TLRAT] LAFIZR 2 I B Ak
PEPERL RS &P TF R ILTLRAMS 5 10 46 10 3
AT B AP L EE Y, BfMyD88. MyD88
B TollFEZ A KI THL R T
(TRIF$E3L 8 )M TRIFH K (854> 1 (TRIF-
related adaptor molecule, TRAM). TLR4Z /A E &
YT LUK A5 S AR 4 TIR G5 My 3, B 1M B N F-
kB. NF-kBR ¥ “f5 1”7 /EHXS 2 Rl 5 A J5UR]
AL PR 7 ) AR AT AR AEAPRIR VI, NF-
kB 52 S0 DA 1 5 1S R AE, B A
i 1 JE JEE X O B 58 DR - W A A B 2 29
T ESIRS 1) 42102,

&4 AT SRR TE L 2 4 B X F TNF-a.
IL-1. IL-6%5/EAP R AL T RS H B4 Y, 8058
DRI 1R 7= A2 T AR e 22 A2 98 40 B DR - 1R 4 6 Je
N, SFEUBEIR LU, AP LI SORE [ B T 8
i i 512 i 5 i i ) 1 9 3 D e 4 B v L
20 K R TNTF ou 5 8 30 41 P DR 1 55 D) A
K, TNF-o P2t @ sl KA e ] AP ™
FREE, A, IR FINOF BL & A H, NOE
HEAIHITLRAFE R %, S AP B 47 ek 1.
P b AT DL, 0 i R ) 4% 1) R A E AP IR R 93 2
Wk A R VE .

ER KB YIS AP BRI TLR4,
ICAM-1. NF-kBFIBax#& A /KTt 5 40 MV [
AT B PIAH R, 1 N B ZLP Sl
K TLRASE 538 6 It b/ 3 IR S A
(45512, TLRAMG /N L) R IH 4k 265
MRFE MR R BALFPKC-6. NF-xBA
ERK1/21135 P, FFd e Bl 28 48 5 (1 1 48 1
]‘:[41].

H BT CUE 55 1 18 40 B 5 7 e N BE 5 2
JHE R AR R IR L A R AU FE R IR, (R SAPH
% A% T ) RE 2 0 1 5 DR AN 8 A W A, — IO
PRENASWEIY S7s, SAP R F Ah & I #A% 41 g %
MTLRAKN G 21k LI, b5z FR, 3 dA
AR IE R, i TNF-a 5 TLRAZEAL— 8], 1X 1
TR B S AP I 0] e Jd e 2 R Ak fa e 171 2
FITLRAVE A% B R 2%, P 3 TNF-05%
28 AN IR B = A R ™. AE /N S AP H B
STR STHIAE R I 2 BT L R4 A LT ¥ife 98 ik (K -1
TNF-afIL-63 1K B 234 n, 75 NSAPIIKIL-6
FHIL-107K1- B (2 vy T AP, $7RTLRAS 5l

| TERdis
LYY Y S E
A TLR44E A
S SSFHFR 6T
NI, T Ak
B KK IR AL B
BERA S L.
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AT RE S SIRS R A=y R JEEEDIAH D, R
TLRAREIE /D S I1ES A PR S B A /)N BRI 7
HIL-1. TNF-o/K VW S gl AEC, JH R 0 4 i
RE P FET IRk, 037 T4 2 R A Wl IR
FR W AT SR E A UK, AR B G
B IR PE R 5. AR, fETLRAES A RIS APHi
J5i4 h, TLRATEI . ANz ) RIE 19, 12 h
Joi R B, DRk HED S APHS T L RABE AT fi & 4 I
IS, [Fi ER S 40 B i e v AT B A BT AE i
TLR4(896A>G)Jk K 4 SL 5% 55 ik I SR SE 41 21
YA S 9T s, SAPHE# TLR4(896A>G)
FEDRE SUCTAR R e m TR, #54F TLRAAE
RS USRS AP 5y GRS, BRIIA A
TLR4(896A>G)Jk P H S 578 i JR I U1 AL 4H 27
G R IR 1) fi B PR 31,

B2, BT FTLRAZE B 28 (10 R AL
HIWF AT AR FE R I BE. SR, TR SRR 22 1) 5 56
45 FAESE, MHITLRA(E 5 2% (1) )5 3 AT GEA7 11
TIRBR R BTG . AE I R SE B P TLRA{ 5 1 2%
FHOC 29 B V] e SR AR IR 28 06 97 It 245400,
W VR B ). A5 w0k e 5 3l ) A
T R R SIS, LAtk — 20 B TL R4S el
R BIRFR, N PR 9 0 By va 4 i S A U
OPURTYIETR
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