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[ Abstract] Sepsis is a common acute and critical condition in the intensive care unit, characterized by high incidence and mortality

rates. Recent studies have shown that traditional Chinese medicine has made breakthrough progress in regulating sepsis-related signal -

ing pathways with its advantages of multi-component and multi—target holistic regulation. The toll-like receptor 4(TLR4)/nuclear fac-

tor kappa—B (NF-kB) signaling pathway is the core inflammatory pathway in the pathogenesis of sepsis and plays a key role in the oc-

currence and development of sepsis. Based on domestic and foreign literature in recent years, this article analyzes the role and mecha-

nism of the TLR4/NF-kB signaling pathway in the pathological process of sepsis, and systematically summarizes the cutting—edge re-

search progress of traditional Chinese medicine monomers, active ingredients, compound formulas, and preparations in the intervention

of sepsis by regulating the TLR4/NF-kB signaling pathway. This review aims to provides theoretical support and practical reference for

the development of treatment strategies and the elucidation of pathological mechanisms for acute and critical conditions such as sepsis.
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1 TLR4/NF-kB {5 5 i@ B4

1 3 7% 2% 14 1 (high—-mobility group box 1, HMGBI)
2 B A JEAE IR, HL 2 AR T A M S SR A 2
) 3Z A& (receptor for advanced glycation endproducts , RAGE ) Fll
Toll #£3Z {4 (Toll-like receptors, TLRs)"!, TLR4 J& A% 2L iH 5
AR, BB UM B A4 A 5C 23 T #2 (pathogen—associated mo-
lecular patterns, PAMPs) , U1 41 14 1 JIf 2 ¥ (Lipopolysaccha-
ride, LPS) o f J5U AR AR HILIA, LPS W] -5 3 2 iy (A = 0k
AN AAZ AN ) T Y TLRA 5545 & TLR4 A 2R — R Ak
I #1358 £ 43 1k [ 7 88 (myeloid differentiation factor 88,
MyD88 ) %5 3 Jic 2K 11, JE W (% &2 5 ) i 5 U5 PAMPs Al
1 5 M 5 4 1 853 (damage—associated molecular patterns,
DAMPs) , HE T 3CHG F1ATML A 38 -1 32 OG0 (interleu-
kin—1 receptor—associated kinases , IRAKs)"®, IRAK #1551

SEMIRESRIE IR T AZ AR FH G N F 6 (TRAFG) , 51 & — Z 5k i
o 2 A SRR S I e A1l 1B 38 (1B Kinase, IKK) 15 4K
I A TKK A0 25 11 1B BERR AL , 5350 kB 5 NF-«B fiff 57
U7 5 B9 NF-w B 753 LAPE AR A% , 55 B3 PR3 3l 7~ X 39 «B
LA R B 5t . NF-«B AR Z A R A %
i5, Ho A B35 R R A Tl -2 (eyclooxygenase—2 , COX-2) | I
IRFEIH T —a (tumor necrosis factor—a, TNF-a) . F140 4 &% -
1B (interleukin—1B, TL-1B) . F 41 fd 4 % -6 (interleukin—6,
1L-6) 4, kS8 580 A BORE ) A0 ML Ab | HE ARG FE , 30
G E AN, 3 588 AL G52 B A, HRAEDR S AR AR . SR TR
5 B P R YO 2 5 B0 i S R 1 S E SN ) K A
RN TR AAERIRINL , 51 K Z 4% B DI RER R 45 Ak, fe
K UM
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IR, e FE /)N B 1 2H 2 v () TLR4 F1 MyD88 1 3R 35 7K
DL e NF-«B o 2 Ak B 38, 28 Ik #5025 TLR4/
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phoinositide 3—Kinase, PI3K)/# [ # /i B (protein kinase B,
PKB/Akt) i 235 . #1  Hippo #1 Rho GTP fif (Rho GTPase,
Rho)/Yes #1545 F ( Yes—associated protein signaling pathway ,
YAP) {5 5l %, B0 R AR ML 38 v TL— 18 s 40 i — 15 0 40 i
£ 9% 1 3 N (granulocyte—macrophage colony—stimulating
factor, GM—CSF) |, T 4}t & - (interferon—y, IFN-v) 1 TNF-«
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Occludens—1(Z0-1) ik , BE MeFEAE R R AP

SRR R — P R ARAEAE R RS G, R &AL At
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YR MY, T 4 FE AER B 43k I IR R % 8 A 7 1) TLR4/
NF-«B A5 S S A%, BRI TNF-a 11L-6 . 1L-10 /K K
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TETERIO; GRS . BRSSPI I, 1 2R
PR AT 6] TLRA/NF- kB {55 0 6 £k, 895 1 B0 B o T
41l (Type 1 Helper T cell, Th1)/2 54 %5 Bl ¥ T 40 §d ( Type 2
Helper T cell) Th2 P-4 , ¥l 4% /] Bt 2 2R o 48 AL W il (M-
eloperoxidase, MPO) \1L—6 \ TNF—a & i1 , ViU 52 e 25 i 2 1 il
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il TLR4 A5 (4 NF—w B 3 i, D8 e REAE /I B A9 JEFIE 28 P43
5, 3 3 O Ao Ak ) B R 3 B 0T 32 1K - o (peroxisome
proliferator—activated receptor—a, PPAR—c) S 42 5 B AL 2, IF
H. 410 ]l NLRP3 (Nucleotide—binding oligomerization domain—
like receptor protein 3 ) #& P4 /INAR (1) 7= A 3 1 9k 2 A 400 i £
T, W BEAL T TN & R & Jk 5% % il (alanine aminotransferase,
ALT) Tl K 4 % B2 % 55 %% # i (aspartate aminotransferase,
AST) K, /D 16 1 48 (reactive oxygen species, ROS) FL 5 ,
I/ MDA B 5, 38045 Bt HIK (glutathione , GSH) il i 45
A E W (catalase, CAT) 7K T, 3R W2 B K 2 AT AP 2 IR
BEIE V5 1 1
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wB A5 5 38 O, BRI S 20 BTk -, 92 NO ™= Az, il
il 75 5 /% — 46 1k %0 4 B (Inducible Nitric Oxide Synthase,
iNOS) FIl COX2 ik , ol % 4> B A1 S I, e il R 2 20
FRE7, NS BT R AT RBJE A S 2R S U v 32 B9 1 AR
a3 R MEEERE IR YT BB AR H o teAh AT SO 5 R
B, NS RA Rl AT 45 i 8 35 TLR4/NF-« B, p38MAPK
{5530 I, IO LA R AN BRI T R G RE K, i O DI RE
VR IR R O LR

IRBFSEUESE, (IR N ER RESR IR R SR
B S B H AL Y AT 8 L 06 TLR4/NF-B (55
TR A OE DT R HEDT A BTN A A A T A A
FH U MR E S B0 O i TS 23 B E
3.3 HEERAS M B ORI AR A TR T B 2
&, RAPURAL BRI T e R G 2R 2 BEAE
FHEN, B4R R AR 5T K B, MR 2 AT 5 0] TLR4/NF—
kB {5 510 B , 4] B IEZH 23 TLR4 . MyD88 . TRAF-6 J %%
N NF-kB,

BRI R AR G0 TP 2 B A AR AR B — Fh e TR 25 Ak &
W ORI FEIE R 2 — AR BRI BT
SRR Z HAE RS, RIS SCECII R I, A AT E
il TLR4/NF-«B 5 =3 % , £ fd1 5 45 7 T 241 }fd (Regulatory T
Cell, Treg) /5 B PE T 41 17 (T helper 17 cell, Th17) -4 [7]
Treg i %% , BEAKsh Ik i — 5 L5k 43 & (PaCO,) | Jili 2141 MDA
A K55 T ) E ] (Water/Dry Matter, W/D) | Il i
TNF-a IL-6 } 41/ 2E - 17 (interleukin—17, 1L-17 ) /K-
TLR4 % MyD88 . #% NF-«B p65 % [ 15K F, FHL1E 49 5 &
A IR I8 e A e e R AR UL P TNF - T~ 18\ TL-6 (%
BRI 2 A S 0/ R AR B LG UM L 2L AavE B
B IiTEE .

A S N 2 S AL TP R U — FR B 2E L B
AN FEIE Y 2 — B YUREE PR RO
JULTNJFE 40 i 45 2 B TS, A e SO g A B, A
Al 38 5 N % HMGB1/TLR4/NF-kB {55 5 18 f& (192635 , M &
A7 3, VR RRE RN, RO ST R e HE) e HE AR S
MR T

R R — P RAAEAE Y R B T2 LA
Yy, R R0 EEEM S 2 BB R AR AR
o Fang Z 5557 % BUH B AT AT LUE 306 2 R 7 E2 #H ¢
¥ 2 (nuclear factor erythroid 2-related factor 2, NRF2)/HO-
1 38 6 A0 i TLR-4/NF-«B {5 53 #% , 980 % LPS 5 5 (1
it SEUA L ORI A MR T, 0 LPS 75 5 90 LA 9 F0 3
([

FH 6 17— Fh AR BEER AL G, T I AR A TR /)

T SR BEEALE R AL PUALL PUBEIN S
PEVEHT o 0 22 AEIF o 2 B, IO 8 n g 4 o il
TLR4/NF-kB/NLRP3 44 {7 538 [ , B4 I e e O LR 73 K
BRI ¥ F L R it S0 (lactate dehydrogenase , LDH) | JLER i
fiff ] T ff% MB (creatine kinase—MB, CKMB) Fil TNF-a . I1.-6 .
TL-1B 4 5iE B F 7K W0 WLEF 2 W7 24, w300 WL 40 A
G, VB S E A AR, IO I A K RO I T

VL WFSEIE R it 38 RS VR TR RNIE T L
A AL A Y AT LLE L 406 TLRA/NF-«B 155380 % , Uil
LS S A || =R A AL O ) TN S = 1Y [ T
JHEBERE B ME AR
3.4 ZHEE BEEEHHE RO Sh 258 EAR SRR K
)RR M 20, HAT VR s HUm s e fE .
B2 O BN, TS 20 T T8 i ] TLR4/NF-kB 55
B, FEARIALE 11.-6  TNF—o K-, 45477 il 100557 P9 52 40, Vi
TR I K LS RE S 1y T 475 o

R LW AR R PRI —M Yt 2
Bl R RO IR 2 — , LA R A LR
JF DU B L 2R 2 BRI, SRS R R 2
LT DASE 3 306 TURA/NF -« B {5538 5, Bl T vk i
H L6 IL~1B  TNF-o Fl NF—kB 7K - , DT 9 57 e 20 K il
GERE TN FI U5 15, R4 I L RE

AR R L R Y 2 b ST
38 4 TLRA/NF-KB {5 538 [, 905 4 AE S g ity 28 245
i, S I T BE , 28 ik Mk BERE TR 175
3.1.5  JABLE Y R 2 AR NG R — b R s R 2
W, SR AL G P 2 EE BRI BB, A PR S
VAT G PR SR I, Chen HQ ZEBF 58 R J0 , /INBE TR
AT LA3E 3 410 ] TLR4/NF-«B {5 538 8% 19 300G | IR TLR4
p65 TNF—o Fl IL~1B HY7KF-, U825 LPS 155 040 AL A e frb fi
WO AT O L o

FHORIE IS 2, B A RE R R B
FITIEL . TR RIF ST & B0, YEL TR mT L sl 0 ol Jo B 22k
I 453 4 A BRI ¥ B i 0 VW P TNF - IL-6  IL-1B 55 48
GE T /KA HMGB1 B35, I8 HMGB1/TLR4/NF-«B {5
S A SRR S AR AR it 2L A R K P e R R
WFIR DIRE B AR A%

R IS 2y B T A I SR B AR A TR
ik UL DL AT 5 S B, i b T A AR T A M R 2 1A
495 TLR4/NF-kB-STAT1 il caspase—11/NLRP3 il % , &A%
1L JR 2 A (blood urea nitrogen, BUN) | [fil /L (serum creati-
nine, Scr) IL-6 , TNF-a ,IL-17A (interleukin—17A ) \IFN—y 7K
R JEAR B A0 ROS FNANMLPA T , e LPS 55 i i i e &
PR

VL WS8R, 2R 200 14k A 1 R %38 i 3 i TLR4-
NF-«B {55 8% , B HEHUR SUA AN B s e 7
IERBN A EIE  EMMEERTE . AR RIES T
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— o e 24 B A 5 TLRA/NF—-«B 15 530 B VA 7 M 2 5 (09 7
FEACR, RS 1.

32 WA B A

3.2.1 WEHMMEE  EEMEHER T AREBRGONE
BRI SRR ELHEATE KOFR), HEGE B FUA AR

IR B RIE S , B AR B A PIR Pl o R
TAEY) BT S 2R . #TE Z AT R I, B4 A
22171 LU 2L 75 TLR—-4/NF-«B {5538 % , KA 1.3 TNF-
o JL-1B TL-6 7K, W6 R S 07, %o s e K B0
Jili B N AL SUE B SE T

RS FE AR BGEE ) 8 T HIE
% EERTEG R A MRS =07 R A B T R TR
M35 K B THRL SRR Y7 PARE SRR /I P 5 ) 2 Sy
F, 5 BRAFCORE ST K IR, VR W BE K T LA 3B AT TLR-4/NF-
KB 15 5 38 B 4 A e 5 F St TLR4 . NF-kB , IL-6 . TNF-a 7K

S Dol M R S B A BV SRAE SN, 53 A1 1 RIS A B,
T 96 G RE TR AT LS 3 40 i TLR4/NF-«B {5 5 il B, [ I
TLR4 NF-«B NLRP3 & 1% 15, E RGBS HIOCHE FREE 3-
II (microtubule—associated protein light chain 3— 11 ,LC3-1I ),
BECN1 Z£ X (B—cell lymphoma 2—-interacting protein 1, beclin—
D) EE 3K, B0 i 00 0 W 40 A 25 R 0 i o A e A, 1
TS BRI Y200 S S TR I R /DN U5 43

T TSRS — PP B R 2530 550) , d BHAE HET
B A 2 SRIBONT R, BAT G Pt g KU R R Tk, £
FHT Wi R e REVE I R A FAREIE TR YT, HATPUWR T |
OB BURGAMEN] . Wang Z 558 4 B, $EE T TR S K
HAT RO o A R B AT LA o 0 ) HMGB1 B9 73 W A 53 4
T HMGBI/TLR4/NF-B {5 538 i B 305 , i /b CLP i 5
FIRD JH B LE /I Bl 2 A 40 L PR 18 R I, D - S i

JHFRIES 5
BHE A R — R 255207, LEREG (AREON R,

R1 PHRKREYLA S EE TLRA/NF-«B 15 S B A 77 IR S AE AW 5TAR B R AE FIALE

%
I3 TS KR HRTRY A YEHIBL ] ;Cﬁ
ZWHRAEY SRR JRALAE Septic—ALI K CLP HMGB1 | \TLR4 | /NF-«B | [13]
JFAEH Z B2 MIAL AT . Septic-ALI/NR EIETESTLPS TLR4 | NF-xB | \PI3K T/Akt T \Hippo | . [15]
gt Rho |
LR L ARG Septic K, CLP TLR-4 | \NF-«B | MyD88 | [17]
QIFERR AHUE AL, Septic KEL CLP TLR4 | \NF-xB | .MyD88 | [19]
P R4
TR R4S Septic /N LPS MH-S 4 g i TLR4 | NF-«B | [21]
[ L FIREE AR RS Septic— ALK R CLP TLR4 | NF-«B | \J845 Th1/Th2 - [22]
AEARR I . Septic K CLP HMGBI | \TLR4 | \NF-kB | [24]
IS
KPR A LAE Septic K Fil CLP TLR4 | .MyD88 | NF-«B | [25]
SRERAT SBUESE Septic SUMEATHR CLP TLR4 | \NF-«B | .NLRP3 | [27]
Bz B
AR AS UHESS Septic/Mil i 10 VE 5 LPS TLR4 | NF-kB | .p38MAPK | [29]
[30]
WEIZAL A M e % WA RHK. AKI/N IS LPS  TLR4 | \NF-kBp65 | .MyD88 | .TRAF-6]  [32]
Wi 1 45
WEEAE W BT Septic-ALI/NR BEETES LPS TLR4 | \NF-«B p65 | .My D88, [34]
& T Treg/Th17 -1
AT SARAE Septic K CLP HMGB1 | .TLR4 | .NF-«B | [36]
ERIAT LR R Septic/MR EFEHSTLPS NRF2 1 .HO-11 TLR4 | NF-«B | [37]
P
M KE /N5 Septic KR LPsS TLR4 | NF-«B | \NLRP3 | .p-NF-«kBp65 |  [38]
SRR
ZHRREY) LEZ pigiet Septic K fil CLP TLR4 | MyD88 | .p—-NF-kB p65 | . [40]
NF-kB p65 |
REZNE REE Septic K F CLP TLR4 | .p—p65 | .p65 | [42]
HA A5 INBERE UG HUATIAE Septic K il JE I 1325 LPS TLR4 | NF-«B | [44]
Tk
HER - Septic—ALI KR CLP HMGB1 | \TLR4 | NF-«B | [45]
fif b B AR - Septic—AKIZINEL BRI VE S LPS TLR4 | .IFN-B | .NF-kB p—p65 | . [46]
Hh# p=STAT1 | .caspase-11 | \NLRP3 |
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SARAE SN, HA BARTRIE S# s s i oz, s H ik
EIFSY & B, BE A 1 AL RT LU s 41 TLR4/MyD88/
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KA R W Ay & L/ B 2H 4 HMGBL, TLR4,
MyD88 Jz NF-«B p65 4 [ 33k , 4% /N Zh A0 45, $2 T+ K
SN S 20 2R G0 e RN IS, T v o0 WA ) S e Bk AR
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PR AT IR 3 et IR I UM e i K BV LR 336 Bl A RO R
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FOR H H BRI AR IES D) SR YT PR SR
PR TR 22 8005 7], R RR AN S: 03 H s B
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B ] LG 2 98 4 i 20 21 TLRA/NF-kB {55 38 B 1
1k, BEAR K UL A TL-18 VTNF—« &5 242, 8 [0l fiz 4 21
TLR4 Myd88 NF~-«B 5 /K-, %] CLP 5 B A Bl & #E 4E 6
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323 WEMALFRZE g SRR — R 252 SR
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TLR4 NF-«B i 2 357K, B0 it 2 2005 S840 405 , D8l 48
NG A AR R SRR AT R T, X e e /S BRI 443 & PR AR A
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wB 55 3 B, 88 R e 45 J g P R e 8 4 e 4 A v T
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KRG BKIE TG , R IGIT IR B 25 5, RS A2
M7 T2 K H A, B IR BN R A A Thai, O
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IRV P S E 2 7, AT I e e e R RO LT 7

g W2 S NI R i 2 A T DA AR A
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SR A A A RN A0 B R T S L DR M R AE T B
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B RAE , MeREAE 1Y &R R ASET- AR m AT o ARk
WFR W, b B2 25 46 R 97 M 7 E I B A B R JR 47 2 M
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Wi 25 TLR4 A OG5 38 i 1 BT S MR A, o B 245 5
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=
sk 25 o ik o S EN E FEHLH o
TH R W WA W PSS KREE Septic KEL CLP TLR4 | \NF-«B | [48]
Wk T
TR HEAEKE PR I Septicf.  HEHMKIES KT TLR4 | \NF-«B | [50]
s 15K Septic—=ALI  FFR AT @I [51]
JNER WS LPS
PETESE O FE AW RS B Sepic /MR BEERIKIES HMGBI | (TLR4 | NF-«B| . [52]
1t HeF fife LPS.CLP MAPKs |
TR EELRNIR WO RIESE BIASKIE 8 Seplic-AKI CLP TLR4 | MyD88 | NF-kB|  [53]
e K
IR T HE A RRAREE TEIL Septic-ALL i s 4 LPS TLR4 | \NF-xB ] .PI3KT .  [55]
B - Wiy K Akt T
5 HGE MRS MM ORESE TSHGEIE R Septic KEL CLP HMGB1 | \TLR4 | MyD88 | . [57]
U NF-kB p65 |
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FR1f
TS M ERNR 2046 RS TS TR Septic—ALI CLP HMGB1 | .\TLR4 | \NF-xB|  [60]
RS N [61]
BABAHABAS FHBE T W {4 THEREDR GER Septic KR U B A 4 LPS miRNA-146a T \TLR-4 | . [63]
R ZEE RE R AT NF-«B |
T PR 2 REE U35 BT AR RIELE R Septic KR CLP TLR-4mRNA | .NF-«B | [65]
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