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Effects of Toll-like receptors on complement system in patients with

wet—age-related macular degeneration
Qian Dan ,Dai Bingling,Zhong Murui,Peng Hui
(Department of Ophthalmology , The First Affiliated Hospital of Chongging Medical University)

[ Abstract]Objective : To explore the effects of Toll-like receptors(TLR2,TLR3) on C3a and C5a in patients with wet—age-related
macular degeneration(wet—AMD ). Methods : Peripheral blood samples were collected from 15 patients with wet—AMD and 15 subjects
without wet—AMD were taken as controls. Peripheral blood mononuclear cells were then isolated using gradient centrifugation. The iso—
lated cells were divided into 7 groups:blank group,C3a group,C5a group,TLR2 on C3a group,TLR2 on C5a group,TLR3 on C3a
group and TLR3 on C5a group. Stimulations were added to each group. The supernatant was collected and tested for concentration of
AMD-related cytokines,such as interleukin—1Beta, interleukin-6, interleukin—8 , interleukin—17, monocyte chemoattractant protein—1,
vascular endothelial growth factor by using ELISA. Results : The concentrations of interleukin—1Beta, interleukin—6, interleukin—8 and
monocyte chemoattractant protein—1 were higher in TLR2 on C3a group,TLR2 on C5a group,TLR3 on C3a group and TLR3 on C5a
group than in C3a group or C5a group. Concentrations of interleukin—1beta, interleukin—6, interleukin—8 and monocyte chemoattractant
protein—1 were obviously increased in blank group,C3a group,C5a group,TLR2 on C3a group,TLR2 on C5a group,TLR3 on C3a
group and TLR3 on C5a group of patients with wet—AMD than in corresponding group of subjects without wet—AMD. Conclusion : The
effects of Toll-like receptors on the complement system may promote the development of wet—AMD.
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R AR ZE S0 AL 53R S IR e | o
T IMZE AR B, 3O I X S8 N DG I SZ A A2 4 P
) B3R B, TR AMD, OB AR 1 45 A B
B AL AMD , SR Iy v B DX IR Dk 285 TR A=
1L % (choroidal neovascularization, CNV),CNV ##f—
AR G EAR RS Y AR 2V | I R
TR, AR B0 SR T BEEL 2R ] i
Fe0e, W RIBPE AMD (4 SR R B O
I 10% 447 ,fH 90%1) AMD BUH 2 H iR E AMD
T,

AMA R A S T A s B IR AN e 72 1 75
N BAE 248 B PR A TR R, IR 4 7
CNV BEAY FLAMA C3a 2 C5a IS ,CNV I AR
W2 e AMD S5 AR BKZE I Z T & B C3a J2C5a
(1 5 5 UL, I FLAE AMD 955 A I 2 H th & Bl C3a
Je C5a 17K T 1E 5 X BRZHM ) Toll #£3Z4K (toll
like receptors, TLRs) J& TR Z A JE KK
JERGEE R GRr ESTENZ I T 10 FhA 5
B (TLR-1~10) , WF58 & I R A S (AT I AT 3 2
PO P JE€ ZR I B2 At (retinal pigment epithe—
lium , RPE) " TLR2 #2155 R AM I PR 1L P
H: K R F (vascular endothelial growth factor, VEGF)
FITL-6 (53 WMEHE CNV AR 5 TE X R AR K
FIH,CNV S HRER RPE 1 TLR3 1Y% (4 1 i
(225 HAr A CNV HRRZH U0 B 2 3 1k TLR31,
[l 7E AR RPE 4 | TLR3 A 1A SR LT 12 i
R [ polyinsinic—polyeytidylic acid , Poly (1 C) |3 #
{HALTLR3 J& , VEGF By il W 3% 2 dhimife vt 1
CNV & &M, TLR3 & TLR4 2SR
PE AMD R 3 UITAR OGS, AN PR Fi e % 30
TE S JE ML A4 41 MY (peripheral blood mononuclear
cells, PBMCs) 7K~ I, ¥4 AMD (34 TLR2 . TLR3
TEAR A MAZ T2 (messenger ribonucleic acid,mRNA)
KR KPR TR A4, T TLR1,4~108
FIRTE 2 HZ IR TG W 35 2 5P, I AF R 18 STk L
SCRE 2 A R G Z B AFAE 46 AH B 22 (8] 1) 5 503 1
FH B AEAR I AR DG S B2 R TLRs R85 AMA
RGO EAE AR ASBESE B 7EBER] TLRsXS
MR GERE I R AMD YR AR

1 X&MA=E
1.1 R %

L1 SRBIZ 15 5] AMD & (7 5 8 < 4F#% 54~83 %)
ARG, T A BE AT T — R YR B, 015 24 B

ST KA R BEAR 2240 T W72 4948 (optical coherence to—
mography, OCT) | HR JFE ¢ Y & 5 (fluorescein fundus angiog—
raphy , FFA) , 15|35 2% i 52 (indocyanine green angiography,
ICGA) , IRBM A B 8 PR EERF R S MR F24F: 12 0352 B2 U
SEITA BRE YR AMD, A B A BRI L
TR RIALE S B R AR 0 . T BB TR A I
WREARRTER AT HEZAT AR
112 XTHRZH 15 W A (7 B 8 & 4Ry 52~77 & )N
X HRZH S5 S A AR ) AR AR DTG, - 1E 77 T — B3 A1
B A L BT T 1 SRR RS 5 U | AR IE S
o AU AL A 8095 BT SR8 R ) R R LA A3 1 T
A NI R S INAIGT , ARBFIEA 20 R R IR 4
—EBEARFZE B ik
1.2 %%k
12.1 AMEAMIEE SR SR AMD A R iE
H ML 20 ml, Rk EL A0 53 25 W (HH ] TBD sciences 2
F] BB B0 B PBMCs , HEUR 1R FL 1 x 108 43R
F 24 LA FEL LA T8 10% 86 2F L3 | 19%8T 89%
) 1640 F5 32 1 ml(3E [ Invitrogen A H) ), %45 H4L .C3a
¢ C5a 2 \TLR2 fE ] C3a £ TLR2 fE/H C5a 41 TLR3 £/}
C3a 41 . TLR3 fEF CSa 4045 T X 34, (TLRs VB A2l
Y7 LL TLRs FRARTUALBE 30 min J& , TS BR40M0 3 ¥k, #E 7 LA
AHRLAMATIE ) , S Ja T 37 C MRS 95% 25K, 5%CO, &
FUR IR TR 12 h 5, B OIS LIS T -80 CIKFRARTT
1.2.2  ELISA JEME LS Wb & Fram i 8 7 B8 R
ELISA IR71) & (3 [E R&D 23wl ) I & H FE PN B0 450
IL-1B IL-6 IL-8 1L-17 MCP-1 VEGF Y&, i £ 36
BFFRAY (3 Molecular Devices 23 ) ) BEHUZE I
13 %it$am

K SPSS 17.0 Hif (3 SPSS 24 /) #4704, 4 43T
EBERLLE £ BRI (2 x5 ) T, I8 A ST AMD 5%
N R ZH P LU 3R FH Mann—Whitney U #6556, 4656 /K M o=
0.05, IEH AR AMD f5 A, C3a 41 TLR2 VEH] C3a 4,
TLR3 VB C3a £ 3 ZAR LA, L& CS5aZfl \TLR2AEFH C5a 41,
TLR3 VEH] C5a 2 3 ZHAH AL, 73R K ruskal-Wallis FEFES
95 K 7K IE 0=0.05 ; Hoitk— DT LR H] Nemenyi #6245
K37k HEFE B Bonferroni {4 1E1 TS K 357K HE «=0.025,

2.1 EFALBEAMD BASLE IL-1B 494%

SIE# AL 4 .C3a 2  TLR2 EH C3a 41 . TLR3 fEH
C3a 20 .C5a 41 TLR2 /] C5a 40 TLR3 1EH] C5a ZHAALL 3%
P AMD S5 AT A 25 4 EIE W 118 By W i s (P
{843 %14 0.003,0.000,0.001 ,0.000,0.000,0.000,0.000) , 4%
20 IL-1B it S LT L 1,

IEH AH . C3a 41 TLR2 YEH C3a 2 \TLR3 fEH C3aZH3
H B 118 B S A Gei 2 # B L (He=31.525,P=
0.000) ; TLR2 1 H C3a ZH4¢ C3a 4 EiF W IL-1B & &
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T (*=15.651,P=0.000) , TLR3 £ ] C3a % C3a H E i
W IL-18 W& B THE (¥=29.469, P=0.000) , CS5a £ TLR2
YEFH C5a 2 \TLR3 YEM C5a 40 3 4 B3 Wb 1L-18 1 &
Z MBS 7 L (He=36.250, P=0.000) ; TLR2 YEFIC5a4
A CSa 2 B3EWUT 1L-18 M & 71 (v*=11.410, P=0.003),
TLR3 £ C5a 41#5 CSa 41 LiEW P 1L-18 W& 2T (=
36.062, P=0.000)

JPE AMD SR A C3a 41 TLR2 VB C3a 41F1 TLR3/E
JH C3a 40 3 4 IS T IL-1B & i 2 B B A Gt X
(He=31.993,P=0.000) ; TLR2 1E ] C3a 2% C3a 41 LGP
I-1B My &8 THE (¢¥=15.042, P=0.001) , TLR3 YE/H C3a A%
C3a 1 LI IL-1B8 A& T+ (*=30.303, P=0.000) , C5a
2 TLR2 /£ C5a 40 \TLR3 YEA] C5a 20 3 4l W 1L-
1B B 22 M B Gt L (He=37.000, P=0.000) ; TLR2
YRR CSa 2HE: CSa 2H WP 1L-18 A9 & B THR (¢=10.953,
P=0.004), TLR3 YEH CSa ZH#% C5a 4 L3 W IL-1B 97
T (=36.901, P=0.000) ,
22 EHALZITHE AMD JBALL IL-6 K 4F

SIiE%® NZS 4 . C3a 0 TLR2 /EM C3a 2H TLR3 1EH
C3a 20 .C5a 41 TLR2 fE] C5a 4 TLR3 1E/] C5a ZHAHLL 1T
PE AMD 5 A% B 10 2% 20 LV VR T1-6 1 i B S T (P
{8 43 % 9 0.008.,0.000.,0.000,0.000,0.000,0.000.,0.000) , 4%
20 1L-6 (R S e A AT L2 2,

TEH A C3a 41 TLR2 /1 C3a 41 . TLR3 7E/H C3a 41
34 FIEWP L6 1 & 22 B B A i L (He=37.155,

P=0.000); TLR2 /EH C3a 413 C3a 21 L3P 1L-6 14 & i
THE ((*=10.854,P=0.004) , TLR3 fEH C3a 2% C3a 41 RIS
P IL-6 B8 TR (*=37.071,P=0.000) , C5a 24\ TLR2 £
C5a 21 \TLR3 fEH C5a 4 3 41 L35 TL-6 1Y & 2500 2
HYi 5 L (He=38.616,P=0.000) ; TLR2 /EJH] C5a 41%2C5a
0 E3EW P IL-6 B & THE (=10.045, P=0.007) , TLR3 1
FH C5a 2H%E C5a 4 EIHW 1L-6 B &5 T4 (=38.611, P=
0.000) .

JPE AMD 5 A . C3a 2H TLR2 4 C3a 2HF1 TLR3 1
FH C3a 21 3 2 B30T TL-6 M & B 20 B A G2 X
(He=35.131,P=0.000) ; TLR2 {EH] C3a ZH#X C3a 4 FIGH
1L-6 &= T8 (P=12.167,P=0.002) , TLR3 YEH] C3a ZH#C3a
20 IEW P IL-6 B9 &1 TR (v’=34.741,P=0.000) , C5a 41,
TLR2 {£] C5a 41 - TLR3 fE ] C5a 41 3 40 3w IL-6 1Y
RN EA L X (He=34.357,P=0.000) ; TLR2 £ 1]
C5a 41455 C5a 41 E3EWH 1L-6 19 & 8 T+ E (x*=12.756, P=
0.002) , TLR3 1EFH C5a 4H#% C5a 4 L35 1L-6 f &
5 (¢=33.765,P=0.000)
23 EFARIBE AMD JAA L IL-8 94 %

SIEH ANZ A4 . C3a 41 TLR2 /E] C3a 20 TLR3 £
C3a 21 .C5a 2 TLR2 fEHH C5a 2 \TLR3 1EHH CSa HAH I 10
PEAMD I 254 L P TL-8 A 2 B 2 T v (P
{843 %1 2 0.000.0.000,0.000,0.000,0.000,0.000.,0.000) , 4
21 TL-8 Ay i S LR i I3 3,

IEH AH . C3a 41 TLR2 /EH C3a 41 . TLR3 /EFH C3a 41

F1 -1 ERALBERPHEER LK (x £5,n=15,pg/ml )

Tab.1 Comparison of IL-1 B concentration in the supernatant of each group ( x +s,n=15,pg/ml )

451 2314 C3a4] TLR2MEA C3a 2] TLR3{EA] C3a C5a4] TLR2/EMI C5a 2l TLR3{E C5a4H
E#A 7159  109x64 569.5 +283.7 832.9 +359.7 305110 640.0 +221.1 1180.1 +355.5
B AMD G A 19.6+144 894 +445 1145.7+451.3 16353 +£575.1 799 +24.1 1319.0 £369.4 2370.5 £ 624.1
VAL -3.007 -4.584 -3.298 -3.754 -4.666 -4.210 -4.293
PiE 0.003 0.000 0.001 0.000 0.000 0.000 0.000

F2 -6 ERHLFRTHNEERILEN (x+5,n=15,pg/ml )

Tab.2 Comparison of IL-6 concentration in the supernatant of each group ( x +s,n=15,pg/ml )

2151 E{EE] C3a4fl TLR2MEA] C3a 4l TLR3{EH C3a 4 C5affl TLR2VEH C5a #H  TLR3{EH C5a £
E# A 92+57 550244 3800814658 8313.5£29885 1300473 52784+19722 12286.8+3763.3
JBPE AMD A 18.6+11.3  180.4+76.0 100527 +4214.7 17817.0+6240.7 1259.4+505.7 15069.0 =5 606.8 24 338.6 = 6 309.1
Z1H -2.634 -4.542 -4.583 -4127 ~4.666 -4.293 -4210
P 0.008 0.000 0.000 0.000 0.000 0.000 0.000

#3 IL-8EZRELBERPHEERILEAH (x +5,n=15,pg/ml )
Tab.3 Comparison of IL-8 concentration in the supernatant of each group ( x +s,n=15,pg/ml )

215 A C3aZH TLR2{E C3a 41

TLR3VEM C3a4H C5azH

TLR2/EF] C5a4l  TLR3EF C5a 4l

E#A 1009.5+£270.9 1823.0+336.6

414664 +15431.2 409152+10997.8 18274.1 +5350.8 38470.8 +£11651.6 63997.8+18019.9

JPE AMD 5 A 1842.1+527.4 3637514499 779033231758 811968200412 30931.6+8281.4 86761.6+16964.9 97318.5+18310.5

71l ~4.044 -4.148 -4.003
PH 0.000 0.000 0.000

-4.376 -4.252 -4.666 -3.671
0.000 0.000 0.000 0.000
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®4 MCP-1 EEZEHEERTHEER LB (x £5,n=15,pg/ml )
Tab.4 Comparison of MCP-1 concentration in the supernatant of each group ( x +s,n=15,pg/ml )
45 A4l C3a4l TLR2MEAT C3a 4 TLR3{EM C3a 4l C5a4l TLR2EFT CSa 2l TLR3EF C5a 4l
E#A 2548.7+797.6 1804.3+549.7 4951.7+1054.3 12169.1 +3 660.6 5102.5+1362.0 7803.3+2854.1 15589.7+4 749.8
P AMD RN 4188.1£12049 4054.2+1024.8 10507.1£2321.5 16881.0£4037.0 150532+5262.6 22727.5+47289  21237.9+5680.5
ZfH -3.795 -4.583 -4.542 -2.468 -4.666 -4.666 -2.676
PfH 0.000 0.000 0.000 0.014 0.000 0.000 0.007

32 EIEW T 1L-8 1Y F i 22 A Gei 2= L (He=29.353,
P=0.000) ; TLR2 /EH C3a ZH#% C3a 41 L35 IL-8 (9% 1t
FH#E (*=22.345,P=0.000) , TLR3 {EH C3a 1% C3a 41 FIHH
i IL-8 (&8 THE (¢*=21.680, P=0.000) , C5a 41 TLR2 /£
C5a 21 \TLR3 fEH C5a 41 3 2 L35 11-8 [ & 250 2
FGiit205 L (He=34.749 , P=0.000) ; TLR2 {EH] C5a £H45C5a
WD 18 (3 & TR (v*=8.194, P=0.017) , TLR3 1EH
CSa 1% C5a 2H i WH 1L-8 19 & & THE (¥=34.739, P=
0.000) .

MM AMD 95 A C3a 2H TLR2 VEM C3a 441 TLR3 1
FH C3a 2 3 41 FWE W IL-8 10 & 22 ) B it 2475 X
(He=29.585,P=0.000) ; TLR2 YEH C3a ZH#¢ C3a 4 L35
1L-8 198 & THE (3=19.781,P=0.000) , TLR3 7EH] C3a %5
C3a #H BV IL-8 (U3 = T (*=24.359,P=0.000) , C5a
2 \TLR2 /£ C5a 0 \TLR3 1E M C5a 41 3 41 i IL-8
Bt 22 B BT G i 3 L (He=30.554, P=0.000) ; TLR2 /£
FH C5a 4155 CSa 21 WO 1-8 B & TR (x*=17.168 , P=
0.000), TLR3 YEH CSa 1% CSa 2 EiEW 1L-8 (& 7T+
& (=27.460,P=0.000) ,
2.4 EHFAZEE AMD ALY MCP-1 #94%

SIE% NZS 4 . C3a 40 TLR2 /EH C3a 2H \TLR3 1
C3a 20 .C5a 4 TLR2 1] C5a 20 TLR3 1EH C5a ZHAHLL 1%
PE AMD TN R 0 4% 41 LV TR MCP—1 (% 42 W S
(P 143 5] 0.000.,0.000.,0.000.0.014 .0.000,0.000,0.007)
- MCP-1 i B FLAR T L 4,

1IEH A, C3a 41 TLR2 /E 1 C3a 41  TLR3 7E/] C3a 41
341 BV MCP-1 i & i 22 A G128 L (He=38.447
P=0.000) ; TLR2 /] C3a 0% C3a 4 L& MCP-1 B9
T (¥=10.140, P=0.006) , TLR3 F [} C3a Z0%5 C3a 41 I
W MCP-1 B T 55 (¢*=38.437,P=0.000) , C5a 2,
TLR2 YEH] C5a 4 - TLR3 fEH CSa 41 3 4 LW MCP-1
B 1t 22 I LA G632 B L(He=29.785, P=0.000) ; TLR2 1
FH C5a 4142 CSa 4 L35 MCP-1 1 & = T8 (v*=7.696,
P=0.022),TLR3 YEM] C5a 41 C5a 41 LW H MCP-1 /9%
BT (=29.354,P=0.000) ,

JBPE AMD J%5 A H . C3a 20 TLR2 1 FH C3a ZH 0 TLR3 1F
I C3a 41 3 21 i MCP-1 )& 22 M B Gl h2a X
(He=36.696,P=0.000) ; TLR2 YEF] C3a 4% C3a 4l L¥EW
MCP-1 B8 TH 5 (=11.131, P=0.004) , TLR3 1EJH] C3a 41
A2 C3a 41 LR MCP-1 1Y & =T+ (*=36.566, P=0.000) ,

C5a #H ' TLR2 #E ] C5a #H TLR3 YEFH C5a 40 3 4 bW b

MCP-1 /9 & 5 22 3 LA G i1 52 X (He=14.089,P=0.000) ;

TLR2 YEH] C5a 4H4% CSa 41 L3 W MCP-1 A&t T+

(x*=12.306,P=0.002) , TLR3 1EH] C5a 4% C5a 41 LI W

MCP-1 [ & it T (y*=8.546, P=0.014) ,

2.5 EFAZIEM AMD BALL VEGE 11-17 6945
KA VEGF IL-17 By R A

3 3t 8

WFFE R 2 £ 52 B R GL AR 2R 0T, A MA R Ge A
TLRs RGEAR AR AT | 37 i 2 5 — i By
VA R 3 o T L[] B 8 5 5 DR M i g% RN AR A
PE G928 Tl 2 1 32 g SO I IE R IB AT, X Al AMA
ZAGUM TLRs 2GR AEVHETE N AT RE, ARk
8 SRR SRR HA B v 2 > RGEZ A TE A
PEFLAATERN, TLRs ARG5S 18 I T A MA
RGO 7 A% A0 IR A B b TLR2
5 il B S S, ATl AT Ras G C3 A 7 3
& 1 (ras-related C3 botulinum toxin substrate 1,Racl) .
% B8 Tt WLEE 3 3 ( phosphatidylinositol 3 kinase,
PI3K ) FZH LB 25 F1 -1 15 AL AMA SZ 44 3 (comple—
ment receptor—3,CR3) , #&%5 CR3 $HUR R4, 355
FUA WALV, ZETEH ASME I PBMCs |, TLRs ()
T AL T B g B = A X CSa B9 U, TLRs BCAA
AL PG | C5a 53 HUAE A M IV 25 W] 18 4 5y, TL—6
IL-8 R IRIG I, [H X FhAEFOF A 238 5 52 &
CSaR MRk E THMR CSa 1530 Ca> iR 8l , M2
I FRAIL CSL2 TSI, I CSL2 J5 s
£ C512 ZEN RN TLRs 75 5 B4R fLX C5a
%) e BCPE T R

PR A IO 9E & BIAE PBMCs 7K-F | 1@
AMD 45 41 TLR2 \TLR3 7€ mRNA K2 (17K F- 1
FIRIE T IEH A BT, 17 TLR1,4~10 1U3RIA7E
2 ZFTEHI 255 . HIER AN IR L, TLR2
LR PGN NS , 124 AMD 41 IL-6 IL-8 193
IS TLR3 MRECAA Polyl: C HIUS M EAMD
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2 1L-6 HYFRIAH I 2N, A58 1E#E TLR2 TLR3
C3a .C5a WHFFEXT 4 WF5T 45 5 /s € TLR2 \TLR3
BRI AL B/ | C3a, CSa 753 IO A2 58 1 0 225 B i 412
= IL-1B 1L-6 1L-8 MCP-1 ByZIA3 N, 3 HiZsk
NEAEIRPE AMD J5 A BB, 1L-17 2 VEGF 1)
BRI 2% s SAMF SR A G, AR 45 /AT &
AHFFE B T AS AR, o TR AMD 9 A A7 AE SN E
I C3a,C5a 1R 7K LA K& PBMCs |+ TLR2 FITLR3
(R A B X — R I SO EE , BOAS I B 4 AMD
g NS IR A 3 BGEE AMD J5 A PBMCs, 45
T TLRs BCAREE TLRs 250, I 75 540 i 4 o Xt
AR ZR e B BBURE , IS A1 S I A AR ALY
= 7KF C3a Fl CSa, NI EAS LA B RMA 153155 5
AR SON 3SR , T IEH N S REPE AMD 5 A 2550
WAE TAEIE# A PBMCs | %A 5 #3519 TLR2
TLR3, 45 T AH[A] TLRs BCAARFHL , TLRs RS A GE
RN T BTG , P46 7[RRI AMD 55 A [R) 5]
FMASIEL, HIASBE S BRI TE AMD g AR SZ 5845 51
[FIREAE AR IE F A28 AMD 5 A ihds & 3 A
TLRs Jc Al 38 L R MA B0 380 A 1) 9 4 PR 534
X —45 85 Raby SE0F58 458 HAT , [RIREUESE
TLRs (AR T BEHE = 40 R MA 2 50 0 U , 1
PRAMA R G R R A O NG . ASBFRAE SRR
eI AMD %5 A TLRs 7] LI B AMA R G a4
RAEIFATRE SIRE AMD &% 1 a2 S SE AL A
5, IR HEIRE AMD 4 % A2 e X 4T |
fifie e AMD &bl PR At T — e i BRI AR TS

& % x #
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