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Abstract

* Age-related macular degeneration, also called ARMD,
is a chronic progressive disease that occurs mostly in
people over the age of 50, which is the main blinding eye
disease in the elderly in developed countries, also the
main cause of irreversible visual impairment in developing
countries. The ARMD includes geographic atrophy and
choroid neovascularization. While its specific etiology and
pathogenesis unclear, most scholars believe that ARMD is
a multifactor disease. The relationship between Toll- like
receptor 3(TLR3) and ARMD becomes the study hotspot,
this paper summarize the research progress of this spot.
* KEYWORDS:: age - related macular degeneration; Toll -
like receptor 3; SNP

Citation ; Xiong JQ, Peng H. Correlation between TLR3 and age—
related macular degeneration. Guoji Yanke Zazhi ( Int Eye Sci)

2014;14(3) :454-456

HE

A AH O M 35 B AR 1 (age —related macular degeneration,
ARMD) J& —Fh £ & F 50 2 LA b AHE (12 P 30 e M 50
SR IK E RN RO PRI R A R [ K
BAE AT WL ) 400 B E R A, ARMD 45 1 &1
ARZZG0 B ke BT A2 A W2, Fe T L EL A0 R R & 9
PLEI AN B, R 280N X o —Fh 2 R 5 .
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ARMD VL BE X AR AZ 2% LA 228 T 2 Bruch i
DK 28 B 40 11 75 A0 4 P R A T PR AR MR M R AE , R Rk
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SRBEGRMB BRI, EgA (R THE)
ARMD , FEZ 0 PR BB 4N M3 2545  Bruch JR3G J2 AR X
(0 2 R (RPE) 2547 555 R T BEIX 245480k ;5 1 Al
( PRI ) ARMD, 3%l Bruch FEREIR AW i
A ML TE Y, & A 3B X AL 6 28y li 28 1 2
SR B I BR8P R AR, e AR
MULEIR ., BRTIAH ARMD J2Z N Z 5158 5, 1l fE
EE=RA L TIN G AR By (e AiS = S S=T VRN
L R I8 MG 4 7E ARMD 9 & AR R i E
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Bt AT 1% 181 N IR R Do i Jak A2 28 2 40 L 4 38 7 0
> RN B F D IR FE A AR e R
L0 FES o 227 A L2 R AR H 5 R R ) 8 A OG T (=
-0.673,P<0.05) , Sundelin 25" 8 12 IF 57 31F 52 658 5 45
1% i RPE 40 A6 ESZ 4N 3405 . EL AT ARMD 3697 7
A CEET I NIRRT IR Desh 1y ik LI AT
2 FAREIT R EIRIT
2 Toll B4k

Toll #3244 ( toll -like recepters, TLRs ) J& #1 i & #L)
E T WAL s A R 12 Rk T RRGIER G, 7
TR R 7 T B T ) — o 20 A i P2 1 2 A, S
SRR B2 R 22—, FF Bl I 2R K AR s AR A5 1
B RERIBF IR

1988 4F-, Hashimoto %5 75 J: # i & B E T XKk
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TLR4) , HEREAE T RAEN ZFHHF M ERE, 25, 7EMHFL
T Toll 3242 1 [ Y5 4 AH 4k 4k 2 3, 44 I Toll REAZ 44 (
TLRs) K, 245 ik, Esh W h e &k M 15 Ff
TLRs” (FEAMKE 2 &3 11 4~ 5, B TLRI ~ TLR10 Fl
TLR14,/NRAFE I TLR10,{H A B T TLRI1 ~ 13" 7EXS
ik B 7 TLR15”' ), H ' TLR3, TLR4, TLR7, TLRS,
TLRO 555 #5 BYe MR W AR FH AR A5 AR BEEIE IR
LEHBEWAEIRRR

TLRs A 35 19 96 5t 4 OC 43 - 82 =X ( pathogen —
associated molecular patterns, PAMP) AR, FE40 e rp oA
AHEIA], TLR1,TLR2,TLR4,TLR6 4345 T-40 il 321 , fig 4
AL BB Rl W) AR R A | TLR3, TLR7, TLR8, TLR9 N
SENIFEARA N, TR BIAZ R , 40 TLR3 80055 7 dsRNA
Je 22 B0, TLRO MU0 oK F AL 1% DNA CpG (it 5 e i
R 545 ) S
3 ARMD 5 TLR3 gytEx

Bt B A A AR ) & R, B RiTE SN E Il e 1
K TLRs E AR MED | S-4F Zhu 25072030 1 %) 25 6138
P ARMD 8 K 25 {5 4F % DT e /9 8 BRE A Y % IR AF 9 %
PLNEPE ARMD 235 1 S0 J8 B A 4% 41 e ( PBMCs) ' TLR2
1 TLR3 mRNA 125 H B9 %15 B 3% w15 4L, 78
TLR1,TLR4-TLR10 mRNA (133K o i 24 55 W 41 2 8] 5F:
AR, HiErE ARMD #3515 PBMCs FLAE ARMD # fig
FEAETE Z X TLR2 FoiR (R BE) /9 1IL-6 5 1L-8 &
JFER X TLR3 BCAAR (2 B M) 19 1L-6, H-45 5 TLR2 F1
TLR3 Al RES 12 ARMD 1 & 9 ML A 1 4518, 2012
4E  Kleinman 257 8 i 0F 98 2607, 46140 RNA 34035 TLR3,
TLR3 #403% 9738 12 1 8 2 95 A F (interferon regulatory
factor, IRF3) 5| 2 1 #% 8 17 {2 & > Bk K & i -3 A F 1)
RPE 4081, 5 H 48 T4 RNA it TLR3 & IRF3 %55
S AR VR (4518 . A Fujimoto %5 22 F B 5Y
B il e S IR AR M il 98 HR il i RPE B9 TLR2 B2 35 1 14
Tk £ B A LA B & A, Zaveparsi D5 3R 4T A S B
7%, 15 4518 TLR4 1978 524K D299G 5 ARMD f fUsk v
H e, BRI, Despriet 251 B 58 4 B A R 4% UE 95 3iE
TLR4 5 AMD [ & 56A X &, HETZWWF5£H, ARMD
PIRAY A5 TLR3 AR SRS T Hofth TLRs B4 B3
3.1 ARMD 5 TLR3 98Xt TLRs 7E AR L IEE &
FLAEHT, AT R 5 22 R DA =, Herp TLR3 32 2218 1) 5
PEXUEE RNA, 45 5 TLR3 A9 3% KA T4 4 S5k 35
X, &S MM 4 DSNET, SNP(CHREHRZES
) 17 & Leud12Phe (1s3775291) 42 TLR3 3L %6 4 4+
W) C 3% T, SRR 412 7 E LR 2 E R R Al
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P=0.007) , )48 H TLR3 " XA 4507 FE K C1234T (K
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MghE B M/ D H T ARMD i & 4, DA EFss 42
75 TLR3 51 ARMD B & 4E4 X%,
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17 TLR3 Sfe e (o, WF 57 & BT A E A A0 Wi A i 45 AR
o RPE 4 R 38945 TLR3 Fik, 1 78 1L P9 K2 40 i AN Al
YEANM A JC TLR3 Rk, X HE A4 4 B HR w400 I JISE 40 4
Z T RPE 414 (0% T 5 5 RPE o, b

3 R R o A A e e, XS R B R IR S
A 0 PR A 14 HR 1) RPE 4 I8 7E TLR3 ik FA K5
P22 5, H TLR3 A A g2 AZEIBPE ARMD B9k A8 3214
Patel 25" BG 35 H Toll FEAZ IRTE KR G2 5 58 P 2 il
ANAT A B2 AR B AT LA e G A0 40 B R0 1 4 B
TLR3 J 98 Al 84 B ARMD (1) & 4, W TLR3 YK i
JA¥ETE ARMD fIR)T A EEAEH, ARARE S 18
PERAESE S BOF 2 B AFPER AT PR 205000 (L35 B8 B AR
M) 19—~ F B 4 14,2011 4F, Shiose 253 i3 75 & B
B A 0 A 5 FR I S & 78 P A O TR B 7= A ) P 0 4 o i
P TLR3 51 A2 40 8 T 40 B 58 iE M PR Ry ke 2 TLR3 i
BEL 1F /N OB PR AR AT 20 i AR A . BRAR I Bh ) S H
fEM S —J5 1 N TLR3 5 A M4 ng A Bk &, H
HIZSTA TLR3 5 ARMD A Bk &, {H B AKE F & 428 1 AN
# ., Wornle 557" 854 T B TLR3 78 ARMD %% & 9%
HIVET, T8 B3 7 R 3 TLR3 A 5 14 & 2L 5 1% IE o
(APCs) F: K F7E A M Bt R | B2 (RPE) 41 F 1Y
Lk, MR IR 2 RT-PCR B 7 ik EATiR 56 9115
HE5E . 7F RPE 40 R 2 98 40 it IR 7 Ainkafb IR 7 i 26 34
B F TLR3 % Pk, ¢ 5 89 TLR3 FI1 APCs [ siRNA
(ST RNA) AT BH 1k R L R B9 % 35 ; B L, TLR3 ] LA
2 & NIGYT ARMD 3T H AR
3.2 TLRIAERE&EMES ARMD HExH  BEE IRBIF5E
FE—2 A TLR3 22 285155 ARMD FAH Gk [Rl B¢
WA A T 2 BT ST B A, 2009 4F Cho 457 41 %t
AMD fB& B9 =4~ 37 £ A< NEI (the National Eye Institute
Clinical Center) (n =320), AREDS ( the Age —Related Eye
Disease Study) (n =483) ., BMES ( the Blue Mountains Eye
Study) (n = 852) # 17 WF X 4 1) TLR3 B9 3 K 2 & %
153775291 F1 TLR4 193 H £ 5 M 14986790 5 ARMD Z
6] A B 2 (LR & BRI BH P 45 2R, YRAE, Sng %51 38 5
XEHT I FE A2 N Hp 246 4135 i ARMD 5 (126 f)
CNV BBk &8 B6E A 145, 120 51 PCV BB PR ik 48 JE i,
AR ) 5 IE 6 BE AT A R W TE MO, LR CNV 2 PCV
FBF Y TLR3 13775291 45 v 5 [ J HL 3L R ALK | % B
TEF N EE4 A b TLR3 153775291 (3L £ 84 5 CNV
K PCV KR ICHA I S8, AT rp [ 1 J5 X 0 AT
TLR3 rs3775291 {if j5, & K 2 5% 5184 ARMD fFH Mk,
2010 A1 feH 45 > S 45 B 38 K2 B R S B 2 1 109 451
et ARMD &3 (R4 Kz b X 150 1] 1 5 A (% g
21), FH TagMan—-MGB ZCHEH LA TLR3 b+ 4 F
Bt |- SNP {37 i Leud12Phe( 1s3775291) , HLARW4L A B4
A7 5 PR T 56 PR B4 g B3R A, B0 Hp [ S S b DX VU B
f TLR3 JEIK % SNP 37 5 153775291 544 ARMD 19 % 4=
TCHA ARG . PNTEME dsRNA P31 48 S itk 6 DR U 2R 19
PRHESD T & 0 %5 T4 RNAs (siRNAs) [ Fif 1% 114 #02 1r] 245
V) TR, fEII 5T, Kleinman 257 75/ BB Y
LT EA 21 MR Y siRNAs 1797 8% ARMD
A — NI R IR | 45 S K P 2L« #17 siRNAs i i3 RNAG
(RNA interfere, RNA T4t ) X 40 ffl 21 TLR3 P [R] £F 41
il 2 BB 2B LA T8 B 5 [R] Bt TE SIE AR siRNAs
1 G B RPE 20 i 2 11 19 TLR3 1717 5 25000 o Js A
B JE [ R A0 Y siRNAs REOSHEAT 40 i1 355 1 fh &
RNAi, W RES R AH R 9 F B, 40 ML 0T P4 1 dsRNA f& gk
I IEANEME siRNAs 15 & 25 BEARME /) G, TLR3 7] fiph
BT K -3 BN RPE 19 KA R RE F /K 3 i/
ST,
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Yang %5222 38 % PR IR 19 L R A S0 ARMD HR &
o5 158 11) b PR 25 40 o R %) 8 BMIL A 2 R SR A o At AT ARG 0
et TLR3 13775291 JE R 5 W36 IX i ADM 2 35 %L
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Phe ) JE K 78| 17 H 2P A A% RS RPE 4R A T-2 T
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TLR3 [ T Z5 3L K C1234T FE4T T Meta 4347, /s Bk
R R 0. 753 (95% ‘B A5 X [[].0. 612 ~0. 927; P =
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Y NF-«B G Rremi />, ik, TLR3 (19 C1234T 254 3
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PR S 98 4 , e B TLR3 AT BH 1k /)y B AY J8% % 41 i 1 1B
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dsRNA 4546 Sk -9 GA™ . 519 TLR3 F1 APCs
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USSR I N N = S
4 RE

TLRs FYAHICHFIE B & 80 I 5 24T 58 i a2 4000, I
AW NGE R S, H AT TLR 76 IR 58505 o AL i i 4 4
SIS 2 Ab . FEREZ TLR 76 IR 3841 211 323k DL K
PRAE RN FE AW BR A B2 A HR 5 B e P | 8 S g
PRI 4 2 9 ML B2 36 97 AH S o8 4 b — 3 A9 1 R

AN
o

SE K

1 ZE3CHR U . AR AR DGV B B M 10 DR 2 A 5T i e [ B R
B4Rk 2011511(9) :1558-1560

2 pE XTI 2R A B R R I R A i i v 4% 2 A A
Ak BRELHTIER 2008;28(5) :321-326

3 Sundelin S, Wihlmark U, Nilsson SE, et al . Lipofuscin accumulation in
cultured retinal pigment epithelial cells reduces their phagocytic capacity.
Curr Eye Res 1998;17(8) :851-857

4 BRIERE. AR A DG BB (IR T UE . AR BT IR 2 2008521 (2)
402-405

456

5 S, B REVELLBERIE B Toll BEZ K B H T -kB K F
R HERE. S EE el R 2% 201057 (2) :130-132

6 WIS, BN LIRAE. Toll #£2MA5 T SR R IR, A
RIEHERE 2011342 (5) :340-346

7 S IESE, EANAN. Toll FEZAARIBTTLHE . F 45 B EE 2011 ; 43
(12):93-96

8 Takeda K, Kaisho T, Akira S. Toll-like receptors. Annu Rev Immunol
2003;21:335-376

9 Higgs R, Cormican P, Cahalane S, et al . Induction of a novel chicken
Toll-like receptor following salmonella enterica serovar typh in urium
infection. Infect Immun 2006 ;74(3) :1692-1698

10 154234, 2R AR, Toll FESZ A 59 7 R UL i W BLAR. v [ 32 ik 1
iieE 2 2009;23(1) :57-58

11 Zyzak J,Matuszyk J, Siednienko J. Multilevel maturation of Toll-like
receptor 9. Postepy Hig Med Dosw ( Online) 2013 ;67 :1034-1046

12 Zhu Y, Liang L, Qian D, et al . Increase in peripheral blood
mononuclear cell Toll-like receptor 2/3 expression and reactivity to their
ligands in a cohort of patients with wet age—related macular degeneration.
Mol Vis 2013319 :1826-1833

13 Kleinman ME, Kaneko H, Cho WG, et al . Short—interfering RNAs
induce retinal degeneration via TLR3 and IRF3. Mol Ther 2012;20(1) :
101-108

14 Fujimoto T, Sonoda KH, Hijioka K, e al . Choroidal

neovascularization enhanced by Chlamydia pneumoniae via Toll — like

kil ’

Receptor 2 in the retinal pigment epithelium. Invest Ophthalmol Vis Sci
2010;51(9) :4694-4702

15 Zareparsi S, Buraczynska M, Branham KE, et al . Toll-like receptor
4 variant D299G is associated with susceptibility to age-related macular
degeneration. Hum Mol Genet 2005 ;14 (11) :1449-1455

16 Despriet DD, Bergen AA, Merriam JE, et al . Comprehensive
analysis of the candidate genes CCL2, CCR2, and TLR4 in age-related
macular degeneration. Invest Ophthalmol Vis Sci 2008 ;49 (1) :364-371
17 Zhou P, Fan L, Yu KD, et al . Toll-like receptor 3 C1234T may
protect against geographic atrophy through decreased dsRNA binding
capacity. FASEB J 2011;25(10) :3489-3495

18 Maloney SC, Antecka E, Orellana ME, et al . Choroidal neovascular
membranes express toll —like receptor3. Ophthalmic Res 2010;44 (4) .
237-241

19 Patel AK, Hackam AS. Toll-like receptor 3 (TLR3) protects retinal
pigmented epithelium (RPE) cells from oxidative stress through a STAT3-
dependent mechanism. Mol Immunol 2013 ;54 (2) :122-131

20 Shiose S, Chen Y, Okano K, et al . Toll-like receptor 3 is required
for development of retinopathy caused by impaired all — trans — retinal
clearance in mice. J Biol Chem 2011;286 (17) :15543-15555

21 Wornle M, Merkle M, Wolf A, et al . Inhibition of TLR3-mediated
proinflammatory effects by Alkylphosphocholines in human retinal pigment
epithelial cells. Tnvest Ophthalmol Vis Sci 2011;52(9) :6536-6544

22 Cho Y, Wang JJ, Chew EY, et al . Toll-like receptor polymorphisms
and age-related macular degeneration: replication in three case—control
samples. Invest Ophthalmol Vis Sci 2009 ;50(12) :5614-5618

23 Sng CC, Cackett PD, Yeo 1Y, et al .
rs3775291  is  not
neovascularization or polypoidal choroidal vasculopathy in Chinese
subjects. Ophthalmic Res 2011;45(4) :191-196

24 TR e A IR, S Toll BEZ M4 3 SR AT BR 2 84
R A AR DG B BRE AR A () IR AT . IRB T 1 JiE 2010530(4)
355-357

25 Yang Z, Stratton C, Francis PJ, et al . Toll-like receptor 3 and
geographic atrophy in age—related macular degeneration. N Engl | Med
2008;359(14) :1456-1463

26 Chen Y, Zeng J, Zhao C, et al . Assessing susceptibility to age —

Toll - like receptor 3

polymorphism associated  with  choroidal

related macular degeneration with genetic markers and environmental

factors. Arch Ophthalmol 2011129 (3) :344-351



