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WE: Toll F£Z 1A 4(Toll-like recepters, TLR4) J& H i TLR 1 H & LR HFE i IR A — AN HE 50T, B2 AR 20 (li-
popolysaccharide, LPS) /) 3223244, TLR4 1305 RE RN B 2 B Rk IR T LA 7= A RAR Gy Ry o &R MIT B
JHR (primary open angle glaucoma, POAG ) & —F & M  EATE (WLl 28 1R A7 PR , TSR TR 20 BUR LA ot 88 — R B0H
MR — LTS RMT, POAG 5 0y S 2 DIAH G, & —Ff A B e 6 . TLR4 Y ITE POAG (/N2 M (trabecular meshwork ,
TM ) FIAH P A 22755 41 i (retinal ganglion cell, RGC) W, 55 YGHR A9 K A B IAI G o I JLAER RN TLR4 2548 [ =i i
JFAE POAG K BLfI NG VR IR TR 19 1 i AR 98 5E TLR4 5 POAG JC R AT Tk R4 R Al — R4 .
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Research progress on the relationship between toll-like receptor 4
and primary open-angle glaucoma
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Abstract:  Toll-like receptor 4 (TLR4) is the earliest and most deeply studied important molecule in the TLR family, which is the
main receptor of lipopolysaccharides (LPS). TLR4 can stimulate the body to release a variety of inflammatory factors, causing the body
to produce a natural immune response. Primary open-angle glaucoma (POAG) is a chronic and progressive optic nerve degenerative dis-
ease, which is ranked as the world’s second blinding eye disease by the World Health Organization. Some studies have shown that PO-
AG is closely related to immunity and is an autoimmune disease. TLR4 appears in the trabecular meshwork (TM) and retinal ganglion

cells (RGC) of POAG and is closely related to glaucoma. In recent years, researchers have a preliminary understanding of the structure

and signal pathway of TLR4, as well as its pathogenesis and therapeutic effect in POAG. This study summarizes the research results

and progresses on the relationship between TLR4 and POAG.
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Ji R T AR B G HR (primary open angle glau-
coma, POAG) J& 77 GHR s & WL 288 2 — | HUR
KRB, AT RE 5 i34 45 & o HR JE (intraocular pres-
sure, 10P) F =5 AL A 28 6 1l 2 POAG 1) 32 16 5
PR, HEAh AR RII% O PR Bz e I s sk 25
JEREPOAG KR FER 3 . POAG A B3R
TR A 7N G ) JIE T £ 44 R v 2T A L /NSRRI R
schlemm & PN BE N 40 g #p 3 5 (extracellular matrix,
ECM) TR S5 B EACAE |, 33k 265 Bk 2 5 | S o /K Ak
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I BYREFEEEE 1, W] 23 o IR AR IXC i 0 DX i J5E X
=ERAY ML AR X A 29 A 16-28 D5 J R & 5
& J¥ %) (leucine-rich repeats, LRRs) , FEHCRIR
Sl AL XA 2 43 F (pathogen associated molecular
patterns, PAMPS) ; g 5 X (1% i ity A5 TOLL/IL-1 3Z 44
(Toll/interieukin receptor-1, TIR) 45 44 188, TIR 5 1/
H 442 1 (interieukin receptor-1,IL-1 ) 2 AR S5
BA R G5 @ WA, 5 11—+
TE S N B AR . TIR AR50 718
il F TIR-TIR BEG5 8% TIR B4k 8 U B ok
36655 , TIR J& Toll K32 M8 1 1] T 4715 5
S 0RO o, T LA 32 R BOE TR R
B o TIR AT PS5l BY 5248, 20 531 02 i &% 0 Ak i
(MD2) Fl LRR &544 8 F1(CD14) , 5 TIR ) £ i —
A=K Z K FEMD2 Al CD14 (I Eh RIVE T T,
TLR4 S5 HCIRZS &, P (554 Sl Bk A A AR L 1Y
ViR A
2 TLR4MERFNEEREZ
2.1 TLRAWERMEEGE  HUARRIR R R
i1 — LE R 32 M (PRRs) SR UM EC A, 151 4540
54y F L (DAMPs) F1 PAMPs ¥ 7T 31 51 PRRs.
DAMPs s 20 2 5 241 ifd 52 3] 458 05 R 40 45 PR3 1 3
Jr T T3 A e ) AL VR0 B P A — 2R W) BT, PAMPs
W25 B L L e SR RGO W b R DR ST 2
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7% $2 7R TLR4 1T 58 7E o IR A8 w4 3 90 99 1R
o TLRAFR T ol BEAE T YGHR AL B rh 23k 4,
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W EwE XH G T 90 B 2tk b £ BT 6 IR 9
N AR AT 3 0 A B K N3 R g o A
2, BRI ACBE (1) 32 8] 14 P9 B i B AL, 5
G I S5 0 2H 5 % R 2 5 N 9 T R 20 2 v TLR4 il
MYD88 & [ ik Ko 43T 45 2 (7 5 B A1 A0
223515 1) TLR4 A1 MY D88 (1) 8 4 2o ik K- I v T
Msh i AR BEZ . TLR4AVE R —Fh KR
B gZE 32 AR, 7675 AR 9 AR I BRI R 2 2 v 3Rk
K725 4E 5 POAG AR M (HAS IR A— 2 O 5E
32 TLR4EES5POAGHIXF
321 TLR4A R % A5 POAG L JLAENR, FH
Z A5 POAC X R GRBRBZ M ACE, T
A UE P 5 1 20 A4S 3k G 54K 5 POAG AH ¢
U SRR 2 AT Z AR Forh fE LR R
¥ 1 R £ & PE (single nucleotidepolymorphism,
SNP) , SNP =B 45 78 L R 4K OF I il s 1T R
M A8 S TS R I DNA JP 9 288, KREWR Ak
B 12 > 3 B (APEL, APOE, CAV1/ CAV2, MMP,
OPTN, PLXDC2, SLC23A2, TIMP1, TLR4, TMCO1,
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JAURSE PRI, {E SR e ATh s 2208 2 LB R B e
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PR 22 25 M 7T RE 2348 i POAG 95 A 14 B Ik | 16 2567
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52 A T 22 5, 5 2 n] e AR SR A A IR VE o
— IR 5 B, TLR4 8 rs4986791 54 i 1 A& 74 af
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3.22 TLR4 A H# EA5 POAG TLR4FEHAY I
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A2 B E IR ph AR . 25 R BoRE IR AS
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IR 5 v F 0 e I 4T 35 £k A B TLRA 55 FAR &
GERY LV 5 X U 5T 2 0 TLR4 2K Y 19 mT S 2
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POAG Y &S LI & HE H OGS
33 TLR4MHFAEFAE I+ S TGF-BES=41E
A A A K -8 (transforming growth factor-B,
TGF-B) & —Fp 5 40 i 58 Ja T g 0] 40 it
7% 4 A A 43 A 0 A g S AH O 1Y 22 ) e 4 B 1A
+,JB T TCF-B A, | ZRiIE T2 MWLM
B AEEAE S b TGF-B AE A6 5 Al Y, H: v
A3 E8A TGF-B1, TGF-P2 Fl TGF-B3 = Ffi I %
ST T AR, MR D RE AR . 7R IX =[] A
W, S HR SR 56 1Y 2 TGF-B2, XF TGF-B2-TLR4 {5
5O E R A G IR b R R F R A e o
12 AR AR R T ORI PRI 5T A —
Fo AWFIEIER , TGF-B2 7E POAG Ji A\ B B3 7K AR
Pl BV R o 240 e vh B BRI RGN, B R S BN
DR TR A4 L &7 35 S 45 ) AR A R DG B PR 3R

TS 2T AL P , A0 B 4T 44k il 2T 4k 1k R
B 2 9 25 9 L TGEF-B BB ECM 2R 1 Rk 55,
FEBH 1 FLRE A AR (L 2 B AR 4 fb, T 305 1Y
SR R L BRI TLRA AEIG 38 12T 4 40 i %F T
TGF-B 155 MHUEE , TLRA 43 Jo 13m0 1k £F 2 3% 1%
FE A TCF-B 55 FEECM [ f ik, v i 5|
AN 2 ZU2F A A

HIE A K& A # 11-7 (bone morphogenetic protein-
7,BMP-7) FlIB 1 25 % A 4 -4 (bonemorphogenetic
protein-4, BMP-4) fig A 2 45 9T TCF-B82 5 T 19 /)
28 5 41 it ECM JICAR , 1M TLR4 B9800 1 300 i - I 2%
KA (BMPBRPESZ AR, B TGF-B2 M hifE
FH 3858 TM Hf ECM B BT, TLR4 o] 3 i~ i
1AL K B 25 4 6 ) (bmp and activin membrane-
bound inhibitor, BAMBI) , 34 5 TGF-B {5 5 , 5%
ECM JTRUE =, fy b a] W, TLR4 () 341 B %
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AT TCF-B 55 K AEVEH . 76 1E# IR iy /N
W AR 28 LSk A AFAE TCF-B2, (AR & 72 T™
FAEALIE . A M DEUEYE B, TCF-B 15 538 #
PTE L BE S | AL KA

34 TLRAWHESH TM A4 TM /N 240
FRURS B T /N4 L B4 i PXER 28548, 13 K DA /N 2
WL 51, 5| 32 75 38 W 5 LR/ . 7E PO-
AG B TOP T ) 32 2L J5 PR 2 5 7K 28 T™ i
2 BH, A A BL A 45 /N SR 4 AR B V%, TM 2%
FIOHL, R AR 72 5l A8, 51 S T A9 2549 I 4 Rg
e S FECM Y3k B HE B, i B TM £F 4k Ak 2k 2%
XF Dy K BB B R B POAG I kA S &
J&. ECMJEAA7ET 4z 8] 1% shas MUR &5 4 , iiF o
UEHT ECM 1Y 5 12 R 8507228 A 23 028 T™ LY R/
G F2 B SE 052 0 57 /K AN BE 77, 5 1R R R A
AR, TLR4 X TM 5% i 3 2223 o TGF-B 3k
SEHLAY /N FE I ECM 3 i AT TGF-B Wk B T i A1
K, —TJ7 1, TGF-B 5 2RSS & Rl /N 4 i = A
B JE TR 1 SR A 1 LSRRG O R RN AT A R
15 ECM 2 (I8 275 o — 7 I, 16 1IE % AR B Ol
T, 3T 4 8 & H 28 (matrix metalloproteinase ,
MMPs ) K 55 5t 4 i 25 1 B 2S 20 2L ] X - (TIMPs )
AHEAEH, fF ECM B & Bl 5 R A ik T — P o7 itk
A YA AT I , 23 R BCECM P TTR R L2
P2 BCAE . MMPs 2 — 21 43 J& B T4 i 1l 28 14
itf , GE % it ECM ; TIMPs /2 MMPs (1) KR 540 K8+,
FEBH 1E MMPs W2 Wi 4 Ja 251, 306l 3% . TGF-B
AR R /N TR A B G 1l T 4 e A 1 il 2 A o] R
FIVLH S8 2 B 11 I D s DR S5 I, mT 4 il
MMPs f 35 1 , T4 B 11 ECM B At 1% 8 i 52
TGF-B REME AL IE /N G20 il A5 BG4 R B M Tl
ZEERE S ECM 25, i AR P, % k2 AL
PRI (9 ST T 358, e X T 30 ECM gk b . LA
FILR T R 2 SR ECM HEFH, K 2B, 5
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