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Abstract

Acute pancreatitis (AP) is a serious commonly-
occurring disease. Toll-like receptor 4 (TLR4)
and nuclear factor kappa B (NF-«B) are closely
related to the activation of many cytokines that
have important roles in the occurrence and
development of AP. It is already acknowledged
that TLR4 and NF-«xB have roles in the
pathogenesis of acute necrotizing pancreatitis
(ANP) because they are essential in the inducing
and mediating of inflammation. It is thought that
TLR4 induces LPS signaling, which leads to the
activation and translocation of NF-kB, and then
stimulates the production of proinflammatory
cytokines that result in the occurrence of
inflammation. Recently, however, new concepts
about the specific signaling pathway of TLR4/
NF-«B and the factors participating in it have
been proposed. This review summarizes the
TLR4/NF-kB signaling pathway and outlines
the factors that can down- or up-regulate TLR4/
NF-«xB expression and other factors that activate
NEF-«B.
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(acute necrotizing pancreatitis, ANP), J5 L% 1 5
530%". ZAIFFCUESE 2 Fh AN - W TN F-o
IL-1B. IL-6%5 MG ik 15 SPE MR 48 1t & ARk g
KZEYP. M TollFE 52 4K4(Toll-like receptor 4,
TLR4). #%[KF-xB(nuclear factor kappa B, NF-
«B) 553X LE A i PR - R A B DA 5K

TolIFF 3 AR (TLR s)# 1A 2t H 1 5L 50 %)
W — 5 40 Jf 0 0 i RS S ) 40 i Py A% 346 5 5
RPN SN I SR I AR (1), %2 R E R ML
PG SOV RE IR R B d L, MR Sk by S e
RRIFHLEIIBT AL T8 7 1. TLRALE %
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5 WA AR S USENF-x B, J5 & 1l ok %t £ fp 3k
PRI 328 (R W 458, W48 Ak 22 28 A JTORT 48 i PR 1
Rk, KAEDT AR 1 E . NF-« B
A AE S TR 2 1) R A 5 3t e vh R A R R IR A
1, NF-xBr] e 4545 ANPIf JH 8. ANPH 4> £
RYNE RN ] N 2R A1 (systematic inflammatory
response syndrome, SIRS)/Z5| K Z45 B WHEA
LR MEMODS)H— M EEIAY, NF-xBAE
A ASAE” FER. AP, RS 4 hE n]
IINF-« B 5 22 0 R PE 40 i PR B0, IX L]
T R4S S E MG RSIRS. Fit
TLRs/NF-icBifl i 7E AP 40 K& AL K ite 1R
BAEH.

1 TLRABILEHT R BLAR

1.1 TLR4 TLR42 [ BEEREEE, dEkh
RS, S5 R LAFE3E o MUAMX L B IR
JHL PN DX A A I To 1L 5 B 3 RS 47 X AR S5
PR BEAR &, UEPH AN ] il 53 v] e 5 A R AR 25 45
JHa A XA Toll [F]3)5 45 #4) 35 Toll-homology domain),
5 A/ 2-1% K (interleukin-1 receptor, IL-
TR) SRl b7 J J5 DX B[Rl i X FRTLR/IL-1R
BRTIRGS A4, fb e TLRA ) FUHIATE 516 1)
Faoul, X X B IEAR 5P B S K BH T 5
A 3. e R [RE R A T L RAMITL- 1R 0 1
AT 5 i AR RS AR — 5.

1.2 TLR4 TLRs A LA A 9 Ji
AHIEI) 43 F A (pathogen-associated molecular
patterns, PAMPs), B 0] 5 [EALAA 280E & M. 11
AR GERE AT TR R, s R B A ) 3k 1 —
SOORAF 1, L FE A0 B ) A R il 43 (22 K
P3P TR (P NG 22 B o 22 PG S 1 B X O R M0 R
RERR . T REA0 M RE B R H S8 S A5 A% 4 BT
o M BE AR BRI 28 ) . A I HE R A
A HDNARKEERNA. TLRAFIINJFEFLAR T2
JERZ Mi(lipopolysaccharide, LPS). TLR4fiE
PO P PR RCAA a0 3 22 B (glycosaminoglycans,
GAGS)F#fif =4 Wi i 1 25 (heparan sulfate, HS)
FiE W iR (hyaluronic, HA). #F4E&EHEA
(fibronectin) " fFJEDA(extra domain A) Bt #h
K 5285 H (heat shock protein, HSP)4E.

2 NF-«xBEYZH

NF-k B& HI P FR el 5 it R Rl — 28 4k, LA
A — RS R L X Rel RS F3, A&
DNAZE G X R 5% e A7 ) (nuclear
localization sequence, NLS). ¥ ENF-kBLL 5
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TEAAFAE, Relf VIR TE 2 Tl 2 KE (1) 2R
1Ap50/p50+ p65/p65+ pS0/p65%5E, (E75 T4l iUy
Sk A RS M A . S NF-« BHIHl
[ (inhibitor of NF-«xB, TxB)FH EL A F K id 45 )5
0% 22 57, 43 AR 2 J3 2l RS 5 -k
GFAIEZEH. M4 LPS. JWEEMH T
NN, 38 A0 FETLR s A48 PN R S 30 B ity
NF-«xBi5 FHIHF(NF-xB inducing kinase, NIK),
NIK A LAk Ik Bi i (1k B kinase, IKK), IKK
{E T B AL M0 A7, AENF-cB3k H B MR
AL A, G — R AR Rk, g 1
(IL-1. IL-6. IL-8. MIP2. IL-12). Zili5r 1
(B-iE$ . P-EFFE. VCAM-1). FMA(C3.
C4). SMEMIR N EA(CKMNE M. al-FRbE &
FLLABEZE(NO G FLll  FASE A -2) 45

3 TLRA/NF-«BISSi@ES

H A e 78R B, TLRAM WAk 75 2P0 Ff 4z 3k
M (adaptor protein) 75, EIfER LA
88(myeloid differentiation factor 88, MyD88).
MyD88#% 3k 5 [ (MyD88-adaptor-like, MAL).
TolIFE 32 A S I T3 AL T (TRIF) I TRIF
MR K43k 5 F(TRIF-related adaptor molecule,
TRAM). PUFf Sk 8 A AT LR 5 %18 25 TIR
gk Bk, IS NF-«B. TLR4/NF-«Bf5 51l i
EER2AMA S TR EEDD.

3.1 MyDS88 My D88 i i ig 12, 3=
P INF-BIG AN R 7724, MyD88
JE Bk, TLR4 LITIRS H B
My D88 [ i i A T A A HLR AL, AL
MyD88 1] i FIL-15Z A AH K M (interleukin-1
receptor-associated kinase, IRAK)FIR 1L, i
T VAT L5 PAY D S 6 I 26 B 1 32 A4 AH 5GP 1
6(TNF receptor-associated factor 6, TRAF6). i1k,
Ji TR AF63d it 4% A0 AE K PH 7 T GF-B i AL g
(TGF-B activated kinase, TAK1)5TKK/F 5 2}k,
T BIERR A0 1T B AR, ANITTATN F-w Bl 25 I # A7
PN MAZ T, S5 BIHE R FIDNA, {2 TNF-ok
IL-1. 6. 8. 1275 2l e i S DRl frg A s,

3.2 MyD88

3.2.1 MyD88 (MAL, TIR
domain-containing adaptor protein, TIRAP,

TIR ) MyDS88

TLR4 FTIRG MG MALME T — R
A HAE FENF-x B p65 ¥ Bfy L (1S53 61 i
1k, MITINF- B & I AL BN Mo iz b, 454 2
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] '-zs 1 TLR4/
Toll Bacterial Plasma membrane TLR4/] NF-«BIESE
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IKK com|:1l_ex\Z
. TLR4

NF«B mﬁ&%

s Ser275
TRARE .
{IRAKA T j® e
L'}' B > p50 p65®
N ExB_ 7 rie
7 petayed .

cytokines

B DN A, (AL 200 20 M PR g s

3.2.2 Toll (TRIF
, TIR-containing adaptor molecule-1,
TICAM-1, TIR )

MyD88 TLR4[ATIRZ f ik S 45 &
TRIFAHC K%k 5 T (TRAM), TRAMFITIRAP
R EE, SR TLRAMITRIFE MM, 4k
A TRIFUY. TRIFW L E 45 A TRAF6, {#
TAKI LB T IR AK s[5 23k 4k, SR 5
SFEUKKE A ARG, TRIFE ) e 45 4 2
S2AKAH B AE 8 1 1 (receptor interacting protein
1, RIP1), RJG 45 A TRAF6 S BUKK E A 1A 1H
LU0 TRIFIE AT LA TANK 45 A i 1 (TANK
binding kinase 1, TBK1)/IxBJ¥Efe(IKKe)AH H.1FE
FHAE T30 2 35X F3(IFN regulatory factor3,
IRF3)iEAL, JHEH 2040 Mukx, 45 G 24 n)
FEPA.

3.3 TLR4/IRF3 X e MAEZZ IFINF-xB
(A 77 5 BAIR F3-4 M8t 11N F-x BASK 36 1 7
KFEFTNFakik, RFTNFaMTNFZ AL 4,
7% ENF-«BiH 4L,

4 TLR4A/NF-«BIESBBEXATEF

4.1 TLR4/NF-xB CUA
FYUFSEIL-47] R TLRsK A, Nomura e al™®
WEFCINA, LPS AT 5| 40 it 3% 1 195 58 57 1k
TLR4-MD2(MD2 /& TLR4AHILPS Js2 i H1 i) — A
B AR )Rk k>, MITL-183 i 40 i
# 152K (interleukin-1 receptor, IL-1R) R IFEVEH,

&
# % P Nuclear membrang
L IRF3TIRF£:] E

Pro-inflammatory IFNB

TBKL
TIKKe
A

(it

.

U = Ubiquitination
{P) = Phosphoryation

AL TLRA-MD2[)IA. Zhang et al™Wi5T
ESETol IR 25 A H.AE 22 FI (Toll-interacting
protein, Tollip) X TLRA T {55 5 A% 50 it ik
SO ATVE I, fEFR LA B Tollip S TR AKIE ik
SAW; Y0 M2 N, Tollip i FIHITR AKI)
TP, T FHBTTLRA 3015 55 5. A0S
YHRIPLH] LA S TRIF-15 3 \NF-k Bif AL, 1
RIP3fE7ETRIF-RIP1-15 3 [N F-k Bl i e £t
PR TR U2 S AT R SAIE 5 B S B BR R
H A 2 132484155 F(single immunoglobulin
interleukin-1 receptor-related molecule, SIGIRR)
FEIL-1MILPS/TLRA{E 5 i i ket 1 i 5
(S ERN SR & 1 RN L N R i 4 B
6(Thyroid receptor-interacting protein 6, TRIP6)[7
ik i 308 mT LAYk 52 A AH AT FH B 1 2(receptor
interacting protein 2, RIP2)/ T [FINF-kBiFE L., 1fi
TRIPG6 ) 2 1 I35 SEAL AR B2 RN AT LI TRIP6
AfLAHIHITNF, 1L-1. TLR28(Nod 15 NF-
kB Wullaert er aZill SE 45 #4456 5 F1A20(8
R A A200E —FZ B 7% FHINF-«B
WAL AH LA, T AEBHITNF -k B2 ol
HEAE ) INF-k Bif 46 301 71-3(A20-binding
inhibitor of NF-kappaB activation, ABIN-3)7E.
LPS/TLRAG 5 rpie 45 11 ABIN-3 1 JE &Ik
A LLAHILPS/TLRAIH # ' NF-x BHCBUF TRAF6
T FIkBEIB(IkB kinase B, IKK ) it
K- Z IR BRI 2 TA, AT A) BEX TL R4 %
PR

4.2 TLR4/NF-kB el
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TR T A RFIETE (I TLRAME 51, nI B 5i
TLR4[1) #5151, Siren et al™", Ostelund er a/™™'iJf
LN T - (IFN-a) 1] DL SR TL R 500 %
H My D88 A HAth i 15 731 R I A . TFN-au
L FPATLR3. TLRAFITLRT )R K 1 5

A1 MU TLR (13 %5
43 NF-«xB Magder et al™'fjf

FUUE B TLRA 48 il 4 15 5 18 2 A — A SRR
SN F-i BTG IR 1~ TL- 1000 40 i P4 15 5 30 %
IRAHALL, TLRAFITNF-ou i 42 10 40 il 9 15 5 1%
HRET LLMORNF-k B. AWISTIESCTLR. TNF.
IL- 1710 it FINod 1 6BV $NF-«Bififh, X2
HUIR R 32 44 B 5 8 11 6(TRIP6) I £ AN 5 &K 1
IR IR FE R -1 2 AR AH G R -2(TNF receptor-
associated factor 2, TRAF2). JEIRIEN 152
R A% K F-6(TNF receptor-associated factor 6,
TRAF6). MyD88 A [ 4t ffd /1 35 152 A4 AH IS Pk iy
TARAK DA ELAE I 5 i,

4.4 Magder et a/™i& R ILAH —FHLPSH H
S E A DL E 5 S TNFo ik, Berclaz er al
RILTLRAE 538 % 1% 72 1 CD14. RP105(HHAK
CD180, =B il s A I TLR s 44, 7 LA
TLR4— A FLPS{E Sl ™). IRAK-MIf
mRN AR [ 21 80 - OV 40 PR % ) i IR 1
(GM-CSF)RHE 7, {8 & HAB TLR-438 1 1
RUWIMD-2. TLR4. IRAKI. IRAK-2. TIRAP/
MAL. MyD88. IRAK-4. TRAF-6. NF-kBJ
TKK B35 BEA L GM-CSEHAIE (1), AN
B R T PUL A 114

5 4518

XA UL TLRAKIE M £ /D32 1L-4. TLR4
BT IL-1RA54H MR 7 IR 2, 1 52 M TLR4
FIE B4R FWIL-4. IL-1B X AINF-xB
A%, [F) I I SE A 50 U8 B BE RN F-k BIFIBR T
TLRAVIHE ()40 L N 15 5 30 2% i H TNF-a

TL- 145 40 i N 15 5l %, BT AAEANPRIK
AL KJEY, TLRAMINF-xBA] g A& 5 |k
TR R, AT g N RS S R
AJ AR R AR IR R IR &% FE T Y. IXATRE T
PLfE “TLR4AFINF-xBJE L FUFKER” A,
R D ANF I AN P T30 (0 7 1. A
B TLRAFINF-x B2 [ 7] A& — M A ) 45,
T 2 XN IG IR W 2 i A WA,
NI 4% H VBT AN PYEAff (1) T o500 B0 Sk
JiE IR 7% (severe acute pancreatitis, SAP)FIIfARTA
IR IIN-9'E
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