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Abstract

With the formation of poor lifestyle habits such as high-fat diet and reduced exercise, the number
of diabetes patients is increasing day by day and has become a serious public health problem
worldwide. To alleviate the social and economic burden and medical pressure, exploring effec-
tive treatments for diabetes and inhibiting its deterioration has been the primary main focus at
present. Recent studies have shown that dysbiosis of intestinal flora is closely related to the de-
velopment of diabetes, which leads to the pathological process of diabetes by inducing metabolic
endotoxemia, disturbance of bile acid metabolism and reduction of short-chain fatty acid (SCFA)
production in vivo, among which the LPS/TLR4/NF-xB signaling pathway is closely associated
with the chronic inflammatory state and the development of insulin resistance (IR) in diabetes.
Chinese medicine has been used in the treatment of diabetes mellitus, with significant efficacy and
low adverse effects in clinical and animal experiments. Currently, there is extensive research on
the active ingredients of Chinese medicine and Chinese medicine compound to block the conti-
nuous chronic inflammatory damage in diabetes mellitus, regulate IR and improve the symptoms
of diabetes mellitus by inhibiting the secretion of inflammatory factors in LPS/TLR4/NF-kB sig-
naling pathway. This is the starting point for a brief review of the recent research progress on the
active ingredients of TCM and TCM compound to inhibit LPS/TLR4/NF-kB signaling pathway in the
treatment of chronic inflammatory state of diabetes mellitus, in order to provide strong evidence
to support the investigation of drugs and treatment methods for diabetes mellitus.
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1. 5|8

B R IP A2 — P LU 5 Z HE BT (insulin resistance, IR)FIE & £ 4RI T8 32 45 08 E B AE 1) 7 25 pEAC T 2%
BL , HOR P RE b B S, IR R AL KRR R KA, AT 5] A O M B B R 1
PRESRAL B0 AR IR JIE i AR 55 712 B IR ROIE , RIS T AT ARV B &, IR 4 7 BRI A B Rtk 2> 4l
[1]o ARFE E Frob R e B o B B, 2019 S BR0E IR Ui AN 4.63 14, 22030 46 Tt 5.78
2., #2045 F EFF] 7 CNK, RE0E EFHES, He, REAE 2019 45, 2030 G0 2045 FEHE R
HNBHEB I H A FREE—, 2 BUBEIRIE (Type 2 diabetes mellitus, T2DM) 5 5 2958 A BUHT 90% [2]. W7
R, BEPRIE (18 PR RE 2R AS 5 I T8 TR 2 TR B e BEAH G, 18V SOAE B T R AT [3], S
XTREAHEL, T2DM EBEW T RREE D, ERERE ko, AR T8 3ghn[4]; RE #2580
LPS/TLR 15545 UMERERRE, 34 < (B 5CH# @ B ——LPS/TLR4/NF-xB {55 18 AT 175 518 M 4O0E
JE PRI R A JETT 51 AN E TR, 3 W 01 Je Ky 8 200 o ke A1 3 ik AN T PR AT JR & 2 7 W 52 30 T2DML (1R 55 B 24 i
REFERSHRAE[5]. W FE KB P 245 T @ i 4] LPS/TLR4/NF-xB 15 5 8 B3 B 28 i 5 vA 77 12 M AR B ARE Y
LR, AT AR b s 4 12 1 A AEAN TR A PRAEAR B35 (6] AR SO 18 2 [ ] A SR, A58 T B 25 0T
PERSY K EE 25 745 5 LPS/TLRA/NF-«B {5 53886 B PR3 18 1 4 IR 7 B R K% s S 36 4B i3k 47
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2. LPS/TLR4/NF-xB {5SiB7E T2DM &4 3 iE89/EBH %

J 8 P OK B 3L AR B K AR = i d 2 50 F AR MU S iy . 4ERr B IE RS DK
MR N RE 518 EIT NEZ N BRES SIUAM AT, LIS FAIRSYERE B 1A FF 7], 4
NP A 3 2 188 50 B At R 3R AR A, 2 5 350 3 B R 1) SR A8 AF 7T 7 T2DM 2 {4k P9 A 35 1R
T A AU = W R AR ARk, 822 IR PE A 5 B P B L A9 B A, BAAIE 22 i (lipopolysaccharide, LPS) 441
JH A1 2 ) 2 o0 R 22 IR IR B G 22, SOUBAT T 45 0] iz 108 26 15 o B A DR 4 4 1R J8T B gk 2>, 0ol
THiE bR AR RS E A RIS, e EE N, (2 LPS MW [9]. LPS E 5 E 2
4t 4 & [ (lipopolysaccharide-binding protein, LBP)45 &, LBP & {&ff LPS 5 CDI14 454, El
LPS/LBP/CD14 B &1k, ZE &AM AR 48t 5 Toll #5244& 4 (Toll-like receptor 4, TLR4)
gE4110], B EEFE 10 T 88 (myeloid differentiation factor 88, MyDS88)& #fi 5 5 i 4% Al MyD88 kA&
WS SR 2 11], R A A T kB (nuclear factor-«B, NF-xB)Z5 A0 % 724, {23k fysg SR8 A
“F(tumor necrosis factor-a, TNF-a), FH412-1p (interleukin-18, IL-18)5 H /- %&-6 (interleukin-6, IL-6) 1)
TN, 5 RS VAR FE JORERAS[12]0 K& A0E K1 I AR SR AME 1t 2R S 1 B AR 2 R B E IR
MR A5 K e, TNF-o JERLH) 55T 2 BB A0 59 0k & 3RS 5 £ 2 [13], IL-6 53 JAK-STAT {5 5 il
BT R e B RS2 AR T RE[14], TL-18 303k e % 3R S2 AR 1/2 1 1) 22 SRR 1 R A B L Jk 52 3R A5 5 4% = [15]
Khondkaryan 55 NfIWF LR, 78 LPS (53~ T2DM B3 A BT & 68 15241, LPS AR &
Gl EEEER, & IR RAEMIFE KK ZK[16]. Al W, LPS/TLR4/NF-xB 17 5 8 I 15 5 R 95 18 1 4 E
REE IR KAV 5 AL,

3. FEF T2DM 18R ERSHIERBRE ST
3.1. PR, BYRY ZIREATT

3.1.1. EEE

Huang JZ [17]% X} 4 K 1/ B 2% (Streptozotocin, STZ)Hk & = AR A £ (High fat diet, HFD)MEFE ] T2DM K
AR N : ZE RS 10 BBIT G, T4l LPS. TNF-a. TLR4 F1 NF-xB (135 /K 715 05 &
ICT B (P < 0.05), HFTAH N XSUEAF BRI, 9% 1 B HFD 353 (1 iz 38 W 2 0 (P
< 0.05), RPZ3 ] DUESH0H] LPS/TLRA/NF-«B 15 5 B B & i 718 98 5k,  SGE IR bR B Thae, [&
KfpiEiEE M, Jk> LPS 3k MR IGHE .

3.1.2. EREEE

Gu W Z5[18]%F HFD MEFRHI R BRI BEITHF 7T, RIA 14 BB 2Ry, SHAAM
& LPS. TNF-a. IL-18. TLR4 J NF-xB FRikiG /KPR EREL, IL-10. IkB-a K FHE(P < 0.05),
AIFEAIC HFD 5 SRR AR S 8 . Wil 90 S N A B B i, B SR A 7T 4000 EU A Gt 22 8 (P
<0.05), BIT R T E AT .
3.1.3. /NEERE

Zhang W [19]25%} T2DM K RARAIHEAT NI 12 A B/NBERRIE B 6T, 45 B Eon /NBERs al LL R i
TLR/NF-«B 15 5 #% 17 X *(TLR2. TLR4.IKKa - IKK 5. TNF-a.. NF-xB) ) mRNA F1%E [1&iE(P < 0.05),
PR IE T T8 @& A0 LPS HENJGHS,  FLERA B AR b & IR Bk e, =& 40 o] LA
T 280 B 50 M RN A1) SE
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3.1.4. M HE

Duan YH %§[20]%} STZ Bt HFD #0571 T2DM KRB AT 4E 8 IR M i B4 24, o
SRR HEBAME, FH4LnpEeE S T, BFBEZZ{H TLR4, MyD88. TRAF6. NF-xB p65 &
HRIAK 3 N, plB/IkB HOAA 2 FRAK, AR JORER+ IL-6. IL-18. TNF-a FIRIE/KFHE T
PP <0.01), F3Sk & E °] @ i 45 TLR4/MyD88/NF-«B 38 #% #1141 T2DM K B 285 o

3.2. RHEFIARTT

3.2.1. WiERMEZ

KERE214 T2DM KRB R ER: HEREZHGIE6 g TH 6 g A& 4.5 ¢, 146 g.
N2 6 g0 MR 9 g0 R HE 3 g, 433 F)IAJT4L LPS. TNF-a. IL-6 S EME N, IL-10 SEET
(P <0.05 8L P <0.01); 45414 TLR4. Nf-xB mRNA £k 5% FiAP <0.01); EIRAZ TLR4. NF-«B
FEAHFRIEHE TP <0.05 5 P <0.01). #HEREZIEDL I LPS/TLR4/NF-«B 2 5E(S S @B, 0] 2%
FEPR T, AT IE 2 250 2 BB PR IR 1 H 1.

322.BIREES

TR ARZE[22]6F STZ Wi4 HFD #4511 T2DM /MBI T A 4 B SRS ER (B . 35, 8
B, RHE)SAIRYT, SRE R SEMAMI, S, ARG AN R A LPS &P
< 0.05), FAIFEMICT 15.61%. 14.48%; & H. IR IL-6 (ESHARAH RS A TR T 56.86%-
37.12%-. 30.21%, BA—@EWHEKBE, HAESIFEREXP <0.05); . F. (KFZE4 TNF-o 23
B BAR TR (P < 0.05), 205 FBET 28.32%-. 30.70%- 23.42%. BtAl, 2525408800 1 fpiE 254 R
FUAT B a8 S5 1 1 i R B A5 4

3.2.3.58Fh

RIL[23]%F STZ BXA HFD il 41 T2DM KR IR R : DAL 30 g, ¥H0% 16 g, ¥
6g, M¥3g TE10g MTo6g HH4g EHildg HB6g AS6iBIRIT 4G, SHEMA
Feis, DM ALm . o R4 —WXUIMAL TLR-4. NF-«B p65 ARG BN E T, A4i5%E (P <
0.01 B¢ P <0.05), ZHEHAFEAIME LPS. TNF-a /KFHRIEREHE FEP <0.01), . KFIEL L
HXUIMAAA A FEFREER IL-10 /KFAHs . A, S AL 254 3 2 IR IR B Ll R I, 5 XU
AT Ak T2DM AR Fr FEl s R 453475

3.2.4. B M F M EL

PRI EY SR (241 A\ K 80 H T2DM /NS 40 st R AL . R 252 R ARty T 4, i AR B SR K. 3T
THCEBGESA 36 g, MR 15g, T 6 o fMhiTH#BRIT 4 B, R4 RER: S5iRITH0
AGYT JE X R, A 2GRl T 2367 JE PR /N BRUILIE o FPGL LPS 1 IL-6 (/KPR FEP <
0.05), FLERAT B AU AT B 10 B B E NP < 0.05); Aty T4I6I7 5 M EL, 25403697 )5 LPS. IL-6+
FLIER T BRI X ST 1 #4235 72 7:(P < 0.05)

325 8KZA

IS [251 NS STZ il £ FUHE FR IR B K AR TS AT 70, &5 SR 7« i PR3 B3 K RURIVE 5 LPS
(A FRA7E B 995 K B ) TLR4/NF-xB 15 ‘5@ % B B A40E, TLR4. BERR1L IKKo/B. BEIRIL NF-xB 554K
FIRIEAKCF IR S, B SER 7 RS M2 T e, B AERER R bR AR R E . 3 A3
HAREE . REM ., ., F14 dbHR T AT, K HE) 8 FAZinIT G, SHEAA LFA+LPS
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M, HIEHH N EH+LPS 4l MCP-1. TNF-a. TLR4. IKKa/f. NF-xB. INF-y. IL-18. COX2.
IL-6. iNOS ZK . IxB & Ml F4/80 FiA NP < 0.05, P < 0.01). ¥ izi#id N TLR4/NF-xB {5518
PR AH S HR [ RAK K P 235 LPS 53 RS PR3 B 08 K BR A REAR A (1) S RE S MV [26] o

3.2.6. EREHEFAS

TRE27MEH BRI A S5 M =305 0 & 07 AT BURTS K AR #E TR T CR3E 6 g, 1IE 9 g, BHF
12g, fiF18¢g, thukt6g, KTZ18¢g, 1WE15g, KIEMH 15g, KE 12 g, L HE 6 )% T2DM /)
AR 2 4 ), BEFUREL: —HXUMA M 255520 TLR4. MyD88. NF-xB ik & TP < 0.05), —
AT A 25 AR 4 IL-18 1L-6 &= FREIEP <0.05); HAHE XA LE:, A
[{(P > 0.05).

3.2.7.8 5 B

Li M 2528 {5 FAS[R) MR B2 1 R 77 SRAINGURE (SR B TE WIS . JRZLAE) BT MR AL KRR 6 i 5, 4553
WoR SERH IR, o2 H DL E AR 77 22 FEIC LPS L IL-6 A1 TNF-a 7/KF(P < 0.01), MyD88. TLR4
IS B T, it MyD88 I m I8 5 H i IEAQH 2 IEAHS, 58 25 Sl 2 AAHK, E
S T SR MURURLIE ST R E 1 R B 2 A Tk, R T H AR R T ER A . AL, ERE A
{180 11 b o 2 A e Y 28 T R R R B 2R e i 2 T T AR KPR T ORI, R BRI S
J7 SRANURE LA ST (1) B R, mTRELL 0.135 g/kg/d 1) = HOBUITEE 47

4. MESERE

g5 bpTiR, KESLIGHTFTR Y], LPS/TLRA/NF-«B {5 5 il % 5 5 bR i R A2 R SR VIR R, e B
T3] DA T R B BESTRE PRI SRS AR AR H . H RTEIWE SR A RER B 255 KR
PSR Y, X IR E R 5 B R VIR R A A AT 2B AR L 5 TRk
WIS TR, HOE I SGE B AL R S S5 4, b A 22 B RAE T LG AT R 1 LPS K-, YR il b
FEDIREINE] LPS FEIANML, JBARJORE SN ST HE R (2910 253077 Bl IR 8 T SORE (K 1 I HLE) 2o 2
AL ZRERES, (HRZHFE I LPS/TLRA/NF-xB %0 (5 538 i J7 T 50IE P 245 14 7 F ML,
WA R A8 R P AT 25 R X A P AL, 3P R 25 25 A e 3 P bl ) LPS/TLRA/NF-«B {55
R AR R RO I RIE HEATIR T FTRE IR YT T2DM $R fit— R i) Hems .

HAT, "#5i8id LPS/TLR4/NF-kB 48AE(R 5 10 i T PR F 8 1k SR8 (408 K 2 /R T35,
KT NSRRI TR XA BRI RAR K P AFEVF 2 AN SZ I R, A% GE b R 25 (1 R A Ve A
TR IRHE LA RS R AiRIG b, FTULEB ISR IFEl. R, ARG HREER R, AR
25T RS OB AN, B0 EA R 245 R T 16 5 B PRI 100 B R L i T RICR DU R 24556 T B R
I RAREAH R SAE TG T HL AR IR R
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