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Abstract

Metabolic associated fatty liver disease (MAFLD) is currently the world’s leading liver disease. By
analysis of the pathogenesis of the disease, it can be seen that the reason for liver disease is not
due to liver damage caused by alcohol, but because of a clinicopathological syndrome produced by
excessive deposition of fat in the liver. The results of epidemiological studies suggest that over-
weight and insulin resistance are key risk factors for the development of MAFLD, while clinical
and experimental studies have also suggested that alterations in gut microbiota composition and
intestinal barrier may contribute to the onset and progression of the disease. With the gradual
development of society, the quality of life of social residents has been significantly improved, eat-
ing habits have also undergone great changes, the incidence of the disease is growing rapidly
every year, constituting the main cause of liver fibrosis in the world, gradually posing a threat to
human health, and has become a major health problem worldwide. In recent years, many scholars
have confirmed that the activation of the innate immune system plays an important role in the
development of MAFLD, and the Toll-like receptor (TLR) pathway is a key part of this. TLR is ab-
normal in various liver diseases, and its mechanism of action is to increase the inflammatory re-
sponse of liver tissue by regulating the expression of TNF-a and IL-1p.
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1. 5|

2020 4F 30 fisk H BRI B R ILF AR T — TR BN, RoR 200 SRR 1 AR 5 1 0 £ R
PENE D7 1 9 (MAFLD) BT XA . MAFLD 2 —Fh SRR S B S 05, 5185 R KT (IR) Al 2
(R E A% 5 SR I S AR DG, Wi MAFLD [958 Bt FEAN e B SR AR, W] 6 25 78 M 41 4 Ak AT 40 e [ 2] o
MAFLD RIEHLEHIR A, BT UETF AR BB R AT S S 2l — D E B 54h 7, st
B A AH SR L IR HTIR N, UET IR T 2 BTl U, I W2 2 S A # AT . Aok, sk
R IWE AR ] MAFLD BB HLELE 5 16 S R IPTIR) . JRWTRRAIAR TR 1 SAE SN ML A2
Y o B LA S B A% 2 A 1Y B — BB R TERRE S5 A 5K, BN MAFLD [ 589 22 7E 20%~33%2 [,
72 57| PP S 5 R0 P JEF 0 1) 32 20 TR 3] 5 [ B 5 38 ' SR 2 X 2% (UNOS) e W 3 2 9, H 1if MAFLD
ST FTA RS HE (L) AR 58 K& BEAE , IV IHE RS DR 400 B 1 0N LT 1R 1 BE0E B [4] [5] - I 4K
V25 CAMIN T B %)% RGEIEXT MAFLD 5200, 1 TLR @ #% 2 MAFLD KR EZHS . H
BT AN E A TLR ik L 5 W IE M AE RN MAFLD KERKRKAIRER. RE TLR 25
— RINVIRE N, B LA ARG P i 7 M P B 5 R Hh R P I A 4 8 RS 4

2. TLR &1y
1997 & Medzhitov Z5[6] & Jex A& Toll FEABAT TRIEERF 5001, RIZE A S/ REE Toll
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WAHA WAL, Rk a8 Toll #2324k, TLR EE BRI PAMP, MifiiF SHLANT 04 7
() JRE S SLBEAT BT A, SR JE 4 AR (0 2 AME 5 A% S R RSO LA S0 & S e e [ 7] i i A 1t
JE T PRI S AT A0 AT, RENE T HR LA rR AR 2 0 i 4 I DR 12 5 ML AR A T 18 ARG BE 9 S
RE, BRANEE R P ) RS, HAa RSB 8 —e LR[8].

TEMHFLANAAR Y, FLIE G R G0 3 B R A JE A A 4 LA B 15 S AR 1 2 1 S B ik 2, g -
AR FE SR E S A2 A Bkt PAMP BEATIR B I[9]. PAMP Z Fit LLRESS AR (ML K 28RBS 5, &
TRAG I Z AL B, X —d R TLR KIFEEEIEM .. TLRs FKEH AR 2R 32 44k BL &
I SRR SR B B2 AR, ALBE R A4 B HE 2 BE(LPS) A8 RNA 25 5AT m B AR ST M I AE 450, [RIINE
REMS RN AATUMAE IR G, (5 S BREOE, f%)% RGRKIEMNAEH[10]. ZENfEH, F 10 ## TLR
Fik, FrA M TLR B CEFAS PRMF[11]). TLR3, 7, 8, 9, 10 M KEBLER AR IELE, Refgxt
5 WA IR AT IR 5 8, AL T LSRR T R TLRL, 2, 4, 5, 6 REWSkE]
YHTE « ELTE AR AR SR R AN IE 2 [9] [12] [13] [14] [15]. TLRs JiF B A B4 M 52 A7 T A AT AT A %
IR JEAR R e T B 1 FE AR DG 16]

3. TLR 53EE#E 14 e T %

RIS, PTE AP R AT A AR SRS I T (0 A R« R AR B b il 3 B OC )
YERL7]. BoilE s BEAE4ERFNUA AR RR S T T R I AR, — BICPATRIA, KaimlipiEisEt,
MITEEE PAMP. F45 40567 71 :(DAMP) AT LPS JLIAIS 3 18Ik 2F, @it TLR4 5 516555
NLRP3 [30E A E 20 . TLRA yE AL IS 8 o] DLBUEBERE 20 AL R 7 88 (MyD88) & T i) MyD88 fik i1
G WO KT 1B (NF-kB), AT BUE 2 RE 40 PN 7~ an il Bg SR SE R 1 o (TNF-0) . IL-6. 1L-8
AUIL-12 K ket & A 1 (MCP-0)IFRIE, Il 88 & 18],

HATHF A2 15 MAFLD A AH G Toll #5244y TLR2. TLR4 5 TLR9 [19] [20] [21] [22] [23].
3202, Anja Baumann 25 A [2413@ A8 37 1) MAFLD f535 Al 15 44 4E R4 DT HC 17 i FE e RS I ik
il AR B YRS A AN 4E A TLRMRNA i35, RIL/E NAFLD 3%+ 14 TLR1 mRNA ]
FIEKIIN, SE/RESREENEHREREIEMER, $HE T TLRY vTRERCN AR AR I 1 5 i 0 fiX
— WA, AR BB T AU R E S TS A I R S

REHRE(RAEIKE[25] AP 2 BRMEH B = (MCD) T fr [26] FAH sk = 28 FE R [27] X £T)
FSH MAFLD shf ), B oo™ AR M sl g i M T 2%, 1638 LPS /K755 fiT F+ 5. Sawada %5 A &l
7S/ NASH Y, FEXTFFZEZE Toll #ESZ AR EATR I, B 70 R AR T X R &5, NASH /N4
41 TLR2. TLR4. TLR9 FKIA/KFHI R m[28]. AHLLTEFARI/INGR, TLR4 &R b/ R AEAH [F) 1 757
WESIMIE LPS /KPR B2 5, WikAMNAPE. R R R R, [FFE, X MCD REFH S
G /N BT I LPS vESS, HGREE B INE[14]. kel i, LPS-TLR4 & MAFLD it J& ) o<t
Bz,

TLRO &2 — /N5 H BRI 5 5 S DIAE DS i 32 4k, & NASH —ANSeB ksl K 25 [29] . Miura 45
AR CDAA TAM2 WT. TLRO-/-. IL-1R-/-F1 MyD88-/-/)Ni,, AbFE 22 J& 2 fa vPAti /NI T PERT % . 274
PR R AEPU[30]. WEFCEE R EoR: 5 WT /NERLEEL, TLRO-/-. IL-IR-/-Fl MyD88-/-{Ifig it AT %6« AT
AR BAR . HARHMLHRIATAE N, 2078 DNA 5 Kupffer i B TLRO 454, %1k Kupffer 40,
PR A R IL-18, 5] R4 A 4 AR 52 (0 AR R R4l i fr S T2 [31]

TLR2 7£ MAFLD H [11EH i AR 15 RN 5T . (A0 T UE B BT TLR2 15 -5 4% 5 0T LA TR i g MR
FEUR /N R B =ARPU[32]. S5k, CAEFR KSR EH WT N AMAEE IL-6. TNF-o 2 1% K1
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KR ERE, IL-10 HLR /KR TR, TLR2 PGk I 008 T e M 3% /0 B 10 58 260 W T 52 0
B3 BURYE33].

4. TLR 5 SiBRBZE R

I H i 25 B DT BR (FFA)KF- T a2 B DA e ) AL R , toR2 ARSI IR I R ER R —
H AT LR W] FFA BCIR AL EFE T8N JOREMER . TS RRARThRERENG . P4 5T I L,
W7 FEAFE INK (Qurn N-J2 ). ROS (3 1E%) . PKC8 (& i C-8). NLRP3 (I% & R4 & 5
RULEREZ R )5 [34]. CAWIIUIRIE, Wi NE 7R 1) 28 K A8 A Y i 107 1 9 i vh
S TR, BEE FA — S8 TLRA VEFE™Y MAFLD [35]. #E—RFse R I, 7 25 e 7 R 0 4E R i 7 i
eI 5 IR R /2 TLRA FOTEAE 24K, e fdt Kupffer 4 i TLR4 354k, M2 WA B £ 48 i R 7 [36] -
Yamamoto % AWFT SRR, ERfERA Wl A5 TLR2 AIFCARSE & 2 J5 77 A i AL BE AN e B 5, s
Kupffer 45 K 255 [ N[37]. TREAHREFARA RNA FHARIHIHLARRIE C2CL2 NIl TLR2 5
MyD88, MM EAHEER 175 S IR F2E 5 IL-6 321k /KF[38]. Sawada HIPAIR 7T T EEHAER7E 5] & MAFLD
RAIRES KRB, 458 B RmEIRECE R NASH /NRAF4 4 TLR2, TLR4. TLR5. TLR9 ik
RS TIESREH, FFEHERRERGHE AT 400 . Kupffer 2020 TLR A2 A Frigin39].
A AT W, KRR AT AT RS MAFLD JERRTI TLR2. LPS #iA N2 TLR4 iifhk, #E—HaF 5 &K, LPS
W AR S R BT R AR ER . A RERR G RT RIS E VRN TLR4 [40]. Schaeffler 5 AWFFT T RE WG
P 0T i 107 4 . 3T 3-L1 M iy &4 i A M I IR - 52 [ TLRAIZ IR F kappaB [12]i# 12112 5, SRR,
TLR4 fEfg a7 A i A h a5 3, RTINS B G o IR R AN ER AR R AT MCP-1 33 1 Il 35
{EiEE TLR4. NF-KB /515 JERFBRANGE B 25 TLR-4/IMD-2 454, R HA S0 2808 2 i 9 P P Fid
PRTIHEII[13]. XHEAS TLRA s, H252 BN s sh g S5 BIRE A, 5T ] DARf
1 L 3 0 DX 3 A 1 R e B I S P RE S TLR4. N R4 3 B4R SE TLR4 5 CD14 )l
MM-LDL, HSZuE&MEF IL-8 1)5rit[14].

5 RERFBET TLR &5 MAFLD 4%

R 43 BB A 12 1 I A 78 1973 N A 4 T ok 3 A K B B 2 1 5 B0 e i 4 1 =5, MAFLD
BEWEAFIS . 5 R I, SFEFTECEUEA T %18 - R[4 R 2. Sk B8 R PR R M (dextran
sulfate sodium, DSS) + 75 g & B (K BT 27 HY toll #E324K TLR4 Al TLRO (155 B E 1, e 14 5
PEVR A B 5y, AR Z WE(LPS), WARANTEZR[42], FFHEOE JOREAH LR P& 1, (R AT 12 1t
RIE M4, TS5 MAFLD % 28 % e . Tripathi 25 % F8E I vy JEA4 A 56 20 TR R (PAMPs) i LPS.
AP RNA FJ 28 RNA M Wi % 12 18 5 i3 e gk NJHIE, e @it 5 KCs % 1) TLR4 456 Il fe
Y, FEOEKFIERIE, R RN [43] .

I YL, et I AE NASH R i F2 o, TLRA LU U5 1 P 75 3 78 3 b R 4% S YA FH [44]
Ye SEEd m AR R TR T S /N REHT ONI 12 RIS, CFIER DU SR NASH SR ELRE A (H2
APOE(-/-)/TLRA(mut) /) i R 9 TS i b it N BE ], S EWIARTCIE & 1 TLR4, PR A2 B BILFF I 48 14 452 4%
ApoE(-/-)ITLRA/WT /NER I x & 454 5 B (XBP)1 A8 52 3| HF-HC A ) 1E B o3& 4k, (52
ApOE(-/-)/TLRA(mut) /) R AN 23 52 31X — 51 [45] .

6. B4

FEIRPR £, TLR2 Y MEBRI6 T #E R AR I FE AL Tt 67, FELIT TLR2 {55 AT BEAR RAE Kok
RSN IKIFERE AL RO I . (HOG T TLRs {5 5 FIVGYT PRI AL — € f Pk, BIln TLRs £E15 1050 JR A4 )
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Fite b Rk EEAER, FHWT TLRs 55 & BN 8 MR XK ? TLRs (552 SHUANE R,
T H AR OB T T (A RO T A B R IEAT /B ? DRI, 1EAT TLRs {55 FEIWTA YT 77 2438 24 1) XU
WA 54, —TioeT MyD88 KILARIL(E 5 R A AL R-1 LA KLEEG-4 (IRAK-4)i% L5 [46]
(10 S5 R P B 2 I BB S R B, MyD88 ki )L B Rk = R4 MyD88 ki I L ) B, X5
MyD88 il /N il I —F . MyD88 ik Fa /N B, oy # i S A4 42 2%, {H MyD88. IRAK-4 it (L ke ) L 8 1%
AHBUTER R, AR REERYY, KR MyD88 I S N AEAE 3 At AR A e SE R 1
KR4 TLRs K HAZ Sk B ERE WG TT e B AR R aLER A T — e i ml A7 . Rk, 6T TLRs £/l
WAL I A AR — PR T

B O

IR XSSP S TIRZ @b E W, Bl A A A7E R SCE AR AR b 0 35 B A il
EEMA

2020 “E I AR E DRI R, BTH %% 5 2020YX01111.
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