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(BE] BF WG L IR A0 B0 28055 245 1) & A 51 3 Dis 40 190 B 4% (DR, 400 IR B e 21
4t (RGCs) (945115 /2 DR Y - BARRAE M A8 o WF5X 26 B, Toll A 3Z f& 4 (TLR4 ) 76 0 bR s K B ) i v 222 1
35 (A TLR4 50 /R E RGCs B C R M AHI M. B BF5E & xR ES 3% 19 KB RGCs 1 TLR4
FEIR Y FL A, Sy SR P A IR S 25 0 7 A T FLIE T LA R RS m 2 A R AR KR . A E RAIRREH
FiE AL N AR TG 1 ~3 d /9 SPF 20K BUAL I JBE v 23 85 RGCs I R AT 24 15 5% , 2R M e 2 5 G H AR  RGCs
SRR AR Y Bro3a (305K DL S B AR A A0 10 o K B SR 0 Al R 43 O E R Xﬂﬁéﬂ& 10,20 .30 mmol/L 7 % 4
A, 5 3 T AR M FE R AT HE B 57 J5 24 h K 48 h WSt AR A ML, 3 )R A 55 B 2¢Ot 2 &t PCR 12 Fil Western blot 34 ]
7 RGCs " TLR4 mRNA Je HE (UMM XS Rkt . SR MRS )ﬂﬁ’@i{uﬁrzﬁlﬁ/,éﬂtﬁ%’%k 24 h
At R ARz g R LR R AR AR SR A, AT I A Al 5% . BE SR AN P Bro3a SR PR R . WA B SR G
24 h 5 FE 0 M T JE 0 A0 M FE B AT L SOG S A AR SRS 48 b 4 A0 M N 45 R O, A B B AN R R D8, T A
KAEHMIEE R, A FR 5 24 h, 10,20 Fl 30 mmol/L %] % 21 RGCs 1 TLR4 mRNA A X} 335 5 43 5l Ky
0.945+0. 237 1. 180=0. 193 1 0. 827+0. 213 , 5575 J5 48 h 43 5l 1. 509+0. 422 2. 433+0. 617 il 1. 435+0. 410,
Y] & T OE E X B 0. 600+0. 099 il 0.724+0.302, 22 55 ¥ A it % B X (3 P<0.01), #issE e
24 h,10 .20 F1 30 mmol/L %5 25§ 41 RGCs 1 TLR4 2K 4 A Xt 32 36 & 4r A 8 0. 442 0. 147 0. 626 £0. 128 FI
0.330+0. 153, K5 35 J5 48 h 43 7 0. 464 +0. 121 ,0. 930 +0. 441 F1 0. 394 0. 158, ¥ B & &5 F 1F %% %t BR 41 1)
0. 0900. 050 F1 0. 094£0. 070, 2% A Go it 242 L (3 P<0.01) ,  Z5i8 S0 F R B IRAME TR RGCs 4 it 1N
SEMTH O R 4 TLR4 %3k 52 11, #2 /R RGCs "1 TLR4 ()3 & 335 7T 58 5 @ WA 510 RGCs i %K.
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Regulation of high glucose to the expression of Toll-like receptor 4 in retinal ganglion cells and its significance
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[ Abstract] Background Studies show that retinal neurodegeneration may precede retinal microvascular
changes in diabetes mellitus. The apoptosis of retinal ganglion cells ( RGCs) is an early finding in retinal
neurodegeneration. Toll-like receptor 4 ( TLR4) is proved to be up-regulated in diabetic rats retina. However, the
impact of TLR4 on RGCs damage in retinal neurodegeneration is poorly understood. — Objective The aim of this
study was to investigate the expressing change of TLR4 induced by high glucose in RGCs in order to offer a basis for
the prevention diabetic retinal neurodegeneration and the study on targeting drugs. Methods RGCs were isolated
and purified from the retinas of SPF SD rats aged postnatal 1-3 days by using papain digestion method and then were
identified by immunofluorescence technology to detect the expression of Brn3a,a specific marker of RGCs. The cells

were divided into normal control group and 10,20,30 mmol/L glucose groups. The expressions of TLR4 mRNA and



. 598 - tp ARSI IR R ¢ 75 2017 4F 7 A48 35 %% 7 #]  Chin J Exp Ophthalmol , July 2017, Vol. 35 ,No. 7

protein in the cells were detected by real-time fluorescence quantitative PCR and Western blot analysis in 24 and 48
hours after addtion of glucose. All procedures performed in studies were in accordance with the Association for
National Institutes of Health ( NIH) Statement for the Care and Use of Laboratory Animals recommendations. The
protocol was approved by the Ethics Committee of Renmin Hospital of Wuhan University. Every effort was made to
minimize animal discomfort and stress. Results The normal cells grew well with the shape of near roundness after
inoculaton. The cells were gradually enlarged and clustered with obvious axons and dendrites 24 hours after purifying.
Brn3a showed the positive expression in cultured cells. At 24 hours and 48 hours after glucose culture, the cell
structures were gradually invisible in most cells. The expressions of TLR4 mRNA in the cells were 0.945+0.237,
1. 180+0. 193 and 0. 827+0. 213 at 24 hours and 1. 509+0. 422 ,2.433+0. 617 and 1.435+0. 410 at 48 hours after
culture in the 10,20 and 30 mmol/L glucose groups,respectively,which were significantly higher than 0. 600+0. 099
and 0. 724+0. 302 in the normal control group (all at P<0.01). The expressions of TLR4 protein in the cells were
0.442+0. 147,0. 626+0. 128 and 0. 330+0. 153 at 24 hours and 0. 464 +0. 121,0. 930+0. 441 and 0. 394+0. 158 at
48 hours after culture in the 10,20 and 30 mmol/L glucose groups, respectively, which were significantly higher than
0. 090+0. 050 and 0. 094+0. 070 in the normal control group (all at P<0.01).

Conclusions A large number of

RGCs die in a high-glucose environment in wvitro, meanwhile, the expression of TLR4 up-regulates in the cells,

indicating that TLR4 maybe participate in the damage of RGCs induced by high glucose.
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H DR A Y I 2% ( diabetic retinopathy , DR) 2 {H:
FHEHEN 50 % DL B NEERY TS 20E IR, ™ 5 e AR
PROG B E I A A L AL S & PR, KRILOK,
X F DR @058 2 4 BT 00 0 Gl i 4 o 2, 9B
THIXSE R MBI TR . WA R 58 2 WR R
R0 Aot 22 5 7 ) A AR R O PR e AL 0 £ i 4
AR ) B 2 45 40 i ( retinal ganglion cells,
RGCs) 1Y D RE Y 25 57 5 S Wl DR P 400 IR0 J5 ot 22 5 28
RIS OO R SE 2T T BRI,
BT S RO BT 3R 10 RGCs T2 M Toll B2
1A 4 ('Toll like receptor 4, TLR4 ) 3, 4% T1F 5% 55 40 X Jisd fe
It — P78 484 BT B RGCs A T4 6 T s 0 i
T RGCs T2 5 TLR4 il %A XA R, A
5T h LS = W 3% 77 1 RGCs f TLR4 [R5 74216,
PRV PR 2 & RGCs RS LA DR Y B 36 38 45
ST

1 HRSH®

1.1 #hk

1.1.1 SZzhd WA 1 ~3d SPF 4% SD K F[ &
DR 27 S 95 2 1 vh oo 2 3t 3T 4 & 4% IR - SCXK (56)
2014-0004 | , M e A BR o 52 56 3l 9 19 1) 37 LAl R 340
2% = NIH 3 € 52 56 3l 4 4 B0 R A FH A5 /e ) o

1.1.2 F200 &4  DMDM/FI12 #5573 i 4

177 (fetal bovine serum ,FBS) ( & [E Gibco 22 H] ) ;5-%
PR E (S-fluorouracil ,5-FU ) | JR 4 . D-4 4 4 | 2F I ¥
F1%E [ ( bovine serum albumin, BSA) | £ e A &R . £
R A MR (€ H Sigma 24 F] ) AN E H B (K E
Worthington Biochemical 73 #] ) ; Trizol ( 3¢ [E Invitrogen
3] s W sl & LSYBR Green PCR R & ( H A
Takara /A ] ) ; e bt Bl TLR4 — 40 (BA1717, s 1 +
A=) AWl et Bl GAPDH — 470 (ab37168 , 3¢
Abcam 24w ) 3 B i 4040 W B AR 10 09 LD 3R BT AR —4T
(KPL 074-1506, 3¢ [# KPL 2\ #) ) 5 1L 3¢ $T f{, Brn3a —
Pt (sc-31984, 32 5 Santa Cruz 24 ]) 5 Cy3 Fnic ¥ Hi Ll
4 (A0502, I i Beyotime 4y #H] ) ; DAPI (I ¥
Biosharp 23w ) o 45 W) 4 4 AH 4 i B; 5% 46 (36 &
Thermo Forma /3 7] ) ; SEA ¢ Y6 %€ f& PCR X 6 & PCR
(S E ABT 22 ) s A% R & 1K I AL ( 3£ 8 Beckman
NEIDRS

1.2 KR RGCs M5 95 B S

1.2.1 R RGCs 1738 K352 Sk [9-10,
1219 i J5 15 43 85 R Bl RGCs. SD K B Z8 K B4 %
75% L WEH B AL PR S SUHE Bl F 1% 40 B, JC R GOIG A
BRREIE 7 B IR B, BT O PBS o IR UE 25 BR 1ML O 5%
#5842 DMEM/F12 i 5 2 305 T 4k 20 307 09 30
11 DU 2% 5 5 £ 5 D TR iy B2 4, T A A 6 4
FERAMEMNZ FRZ R 2T R, & T A
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J 35 5% 46 1 % 20 min, K5 5% LI, 564 DMEM/F12
EEVE 3 R, A SE 4 DMEM/F12, F 3 35 0 B e 4T
PRI FEE 245 500 YR il 5 48 M A VR, P A 0 € 05 A 2
JL35 7,400 H G5 X %, FH i 200 M E E5ob i A7 A i i
B, 58 42 DMEM/F12 K441 it 2 2 B P8 4% & 10x10° ~
20x10°/ml, 5 2 6 LA, &AL 2 ml, T-{5) & i1 F B 1%
BN LA AL A0 M ok B2 S Wi BEAE B . BT 37 °C A
I35 % COLEEFRAa P IR ARHE 95 24 b, B 6 fL Ak, WL
LN A K R W BE S 0 . S-FU FR IR A 68 5 W
FE 10 £ A5 37 W, B fL 200 pl, & F 37 C 5% CO,
BigeRirp R g% 24 h, HUH 6 FLAR, LA 40 i 2 K AR
JR R AR AT FE R IR IR 37 C &R PBS R
VR BE AN AL, 37 & PBS, i A G BE 5 & DMEM/F12,
BT 37 °C 5% COBEFHA P+

1.2.2  AEse kil 40 i v Brn3 (Y 383K DL 7 55
FEYKRE RGCs  diffadsFR )5 72 h TS LIEG N,
F R EE AL, S PBS Uk 3 WK, IR S min, T &
I3 4% Z WP [ E 30 min, PBS ¥k 3 K, B IK
5min, 11 ml @M% TAEW, 6 F 8 7 10 min, PBS
Uk 3 U, AR S ming AR 53 8k 3% 2o AL S
1 ml, 25T #ECIHEE 20 min, 3§ 3% o &40 S W, N
PBS(pH 7.4) 7E Wi (42 IR b 52 8Pk ¥ 3 Ik, BFIKS min,
Mgt T J5 % I —Ht Brn3a (1250, JH it & 53 %% 5% BSA Fi
FE)500 wl 7 35 W BE 20 i 4 CE R %, i PBS(pH
7.4) TEBLEREIR B RS VE I 3 IR, BIK S ming BTG
i Cy3 dric B g ol == —H1 (1: 50, J1 5% BSA Fi k)
1 mlB 35 WG REAN I, =96 F % & 50 min, PBS ¥t 3 X,
B S min, ST AFERE S PE DAPT 1 ml, iR NI EH
5 min, PBS ¥EPE 3 YK, BIK S ming % IIE 519 PLUEE
PR, PO T Mg, LRmikE 2 MEA, EL
3.

1.2.3 SpEmi Al gy Rcm vl RSN
RGCs #2215 7 48 h I IT 43 Sy AS [ v 185 7 2659 4 2
FIE X BB 20, TF W % B8 20 5% 37 90 b A o 28 25 0, 4
ZE Wl A5 R W R R R B 43 1) 0 10,20 T 30 mmol /L,
ST HEFR G 24 h 1 48 h, LS BE 41 AR 2

1.2.4  SERF9EEE i PCR LA 45 40 RGCs 1 TLR4
mRNA 135 (1) 405 RNA (R EC 20 0 F 8%
FeJa 0.24 Fl1 48 h A #5440 ff , 7% 2 J b5 9% 2, PBS
e 1 . AL Trizol 800 pl, JC RNA JAE Sk Wk
FIBOR . W FCE 15 ming iInA S, FFL 160 pl,
JZPR G 15 s, 2 T CE 15 min, #5582 EP 4 1,
4 CHAMT 12000xg #5.00 15 min, 543 R IKJZ 9 3
LS )£ I =<3 TR I I S T D = L R 2

B EP A, B I RN EE 0.25 ml, R T OE
10 min, 4 C £&F T 12000xg &.0> 10 min, 5.0 )5 W&
JIE I BOIR UL E , 8 25 B3, BB A 75% L% 1 ml,
4 CHMFF 12000xg £§.0 10 min, 3¢ FVE . % RECE
 RNA JL3E T4 )5 545 A DEPC /K 10 pl, I TG A
H Sk AT HR, 55 ~ 60 °C il 10 min i RNA ¥ fif
(2)RNA By I F 756 % 404356 % B - 2
KA 260 nm A1 280 nm AL IR EEE (A) , AL/ A B
1E 1.8 ~2.0 KW Frf By RNA s 3D, 4l B 5
w L TR SR R Sk R . (3) Wk sk RO %
HR 390 2 sy i) 6 U0 B K 42 IBCAY R RNA iR 47 25 B B A
4 DNA J i Je 39 % ¢ S, A2 L eDNA - (4) SYBR
Green %3t i€ f PCR &0 51 %) ¢ %] 1 H] ABT 7500
(&[0 AR W) RS W) #E4T PCR UL, ROVAR 2K
20 wl, PCR Jz W #2J7:95 C WA 14 30 5595 C A5 s,
60 CIR K 40 s, 47 40 DER o L8 RFE P AE 20 3R
W R G5 5, SO, 25 R JS AR A 0 A5 o A 10 26 10
(CU{), L GAPDH fE N2 R 27 i 40 i H
F DR AR X Rk i, SRERBCE 2 MR, ER S K,
HRENTI AL 1,

®1 5/#MF7
5 s s FERAN

sIMER SIMER (57 37) (bp)
)

TLR4 NM019178  F:TGGCATCATCTTCATTGTCC 115

TLR4 R:CAGAGCATTGTCCTCCC

GAPDH ~ NMO017008.4 F:TTCCTACCCCCAATGTATCCG 281

GAPDH R:CATGAGGTCCACCACCCTGTT

¥ . TLR : Toll £ 57 &

1.2.5 Western blot 345l TLR4 & [ B 315 /K F

(1) A S A s e 73 TR 3R )5 0.24 A48 h
FH TBS S fr 45 118 Y Wt B 40 B 2 ~ 3 Wk, W Tk B .
I B 40 A AR 1 B R (fe i 08 B A
A B G R T E IR R 3 ~ S min, 5% 3l B IR AT
R 5 AR T S e Ak o P AR DR A e A R T
FRIAER] 1.5 ml B0 . vKOK I 30 min, H ] AR Sk
FEWAT i DR 40 i 58 42 ¢ . 4 C Z54FF 12 000 r/min
B0 S min WA B (2)ERWEE R I BCA
A T RE 0 7 3R & E R A B R . (3) SDS-
PAGE Wik 73| 45 412 1 40 mg, I AGE it 5 528
M1 EREZR 0,95 ~ 100 C b /KI5 min, KRR G IA
SR VN 0 T g B P ) RE AL b AR VR A I 80 VL ) B IR
120 V A7 1E T v K, 28 VR 19 0 Bk AR N i o (4) B
B HUAIET 200 mA fH i #5 B 2.5 b, o6 2 L ED
% PVDF [, TBST YEME 3 ¥k, BE UK S min s 45 56 4 i Ji
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BT RRTECS% AR A1 1 h, BR L FH AR,
FH— i H B R Fe—PL (GAPDH 1:10 000, TLR4 1:500) ,
BRRE2BRBA—HN 4 Cil ik, Bl —40, 1 TBST
PERE 3 YK, B 5 min, TBST i —41(1:10000) ,5
BRIL ] & F Ry SR b, % 38 T 435 9% & 30 min, TBST
I TR VLR 4 KBRS ming (5) A2 &G
FEOMHT T T R B ECL TR A R B Y A& A
), 5 2 T B O o ARG AN [ B DY B B R R R OL S5,
W OER . WA ST A AR RS, AlphaEaseFC #4144t
PRG54 B bR 450 B ROGEE (A) fH. TLR4 & 4
Xt IREE =TLRE A/ Acpone FRHE 2 AL,
HEE 3K,
1.3 Gl orik

K H SPSS 20. 0 45 3 2= # 4 (55 B IBM SPSS /4
A AT ST A . AR B 5 D AR bR 0 B0 BT R4
Shapiro-Wilk #; 5 5 1E 45 70 1, Db wxs 7R, 41 (8] ¥ 5L
% Levene Ry B0 iiE 55 J7 22 55 R i A& T
T2 K058 i, 1E X R & 10,20 .30 mmol/L

B ME L A0 MBS F5 5 24 h F1 48 h RGCs # TLR4
mRNA K H A X 223 i 1) R AR 25 5 L 45k B I
RO 20T, dlim £ & HECR H LSD-r £ 50 . K 36K
#E a=0.05,

2 #R

2.1 WiSRANRAIE SRR E X E

20 B e b s TR o W BE A0 i B i IR 2 4 40
Z Al f 2 ~ 3 A4, 8 UL 20 5% k. B5 R )5 24 h
20 M PR B O, — S A Bl T 98 , Wl DL A SR AR AR R
EINER . A M2 AE B 57 )5 24 h AT DL 22 KA i SR Ak
A HAR BRI, A5 PR 8] AR L 1%, 5L B BR R0 A
FEERWE I, 1T UL b A A O . A AT BERE SR )G 24 h, 1B
R 200 R0 AR 114 S 320 0 A8 B NG L R L D A R A
PG A BE R 37 )5 48 h, 13 4E 40 MO 7 v 9 J 300 4 i 0 2K
08k B e e, v WL AR A (1B 1) o S e G
AR BN, B 57 B0 40 1 40 M A% 2 0 (09, Brn3a &
AEIOE(E2) .

50 pm

50 pm 50 pm

Bl REEFRE RGCs WM (x400, b5 R =50 pm) A 40 4 AP S5 7 BVOLGE Al LI T0 40 Af % B 4 g 520 IR B M B 97 )5 24 h /R A

WK, M — A BRI SR C iR IR IS 24 h 4R AR EL G 2 AR M A, AT DL A A S 454 D20 mmol/L A AT HEH FRJT 48 h &
240 A S 3 0 A8 R AN L RO B 230 mmol/L A HIEET 55 S5 48 b, 5 A I A9 R AR RO T Ok A Bk B A A B, T AL DR ik A4 O T
B2 RNKEF RGCs WRBEFLERE (%200, 45 =50 pm)  A:DAPLH@n] WL IR AN A M AZ 22l (A 90t BSR4 Bm3a O [ SR
B RGO G A MK B AYRELS 1A, AT 0L IS 46 A 5 21 80 0 5

2.2 KA40MH TLR4 mRNA [ 33k

E 6 BR2H J 10,20 .30 mmol/ L 4 % 4 20 4f Jif 5%
#:J5 24 h 148 h,RGCs 1 TLR4 mRNA %} ik &1
SR EF AR B X (Fyyy =45.914, P =
0.000;F,,, =25.000, P =0.000) ; 4i g % 55 /5 24 h,
10 .20 .30 mmol/ L& Zj#E41 RGCs # TLR4 mRNA ik
HUE S TIEWXRA, ZF¥WAESEITZEL(P=
0.001,0.000, 0.018 ) ; 40 Jifd 15 3% J5 48 h, 10,20,
30 mmol/ LA #5841 RGCs ft TLR4 mRNA ) 3235 5 4
EEX AN R T &, ZRHAEITFEL(P=

0.001.,0.000.,0.002) (& 1), iF % % B2 40 Mo s 55 I
24 h 1148 h,RGCs o' TLR4 mRNA )3 i /K F 5 1 %
JGO0h b ZEFHILGIT#E L (P=0.334.0.890),
K% )5 24 h 515 9%)5 48 h RGCs #1 TLR4 mRNA 1) 3
NS, ZE R LG EE L (P =0.271) ;20 mmol/L
A% B 4 0 M K% ¥ 5 24 h A1 48 h, RGCs ¥ TLR4
mRNA Z kR 55 FH 325 0 h, 55345 48 h TLR4
mRNA Zik I @& T 97 )5 24 b, 2R B A Gt
# Y (P=0.034.0.000.0.000) ($2).
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R2 HBHAMZEFTEMESL RGCs ;1 TLR4
mRNA ik 8L (xxs,274)

®3 HHAMARMMEFAERES RGCs f TLR4 &H
HIRIEELE (x£5,4 H)

85 3% 5 AT IR ] 7 TLR4 mRNA 5k 1

53R 5 A ) 5 TLR4 38 A A X Rk

45 FEA A FEA &

0h 24 h 48 h 0h 24 h 48 h
IE o R 4 9 0.708+0.246 0.600+0.099 0.7240.302 1E 0 B 41 9 0.082+0.100 0.090+0.050 0.094+0.070
10 mmol/L 4 % B 41 9 0.707+0.275 0.945£0.237" 1.509%0. 422" 10 mmol /L 7 % 4 4 9 0.0800.140 0.442£0.147 0.464+0.121
20 mmol/L 7 %5 ¥ 41 9 0.730+0.353  1.180+0.193" 2.433+0.617" 20 mmol/L 7 %5 5 41 9 0.074+0.220 0.626+0.128 0.9300. 441
30 mmol/L 7 % B 4 9 0.742:0.269  0.827£0.213" 1.43520.410° 30 mmol/L % % ¥ 41 9 0.096+0.010 0.330+0.153 0.394%0. 158

F g =25.000,P=0.000; Fyp =45. 914, P=0.000. 54 [ i 8] 4
TE 3 % BRALHL 2, “ P<0. 01, P<0.05; 55 4 414 0 h [, °P<0.05,
1P<0.01; 54 H AL 24 h B, “P<0. 0L (P[5 3K J5 2 43 4, LSD-t £
5)  RGCs: 4 I Al 22715 2 ffd ; TLR : Toll 52 {4

2.3 £4]1 RGCs 1 TLR4 & (419 # ik

MR 55 J5 24 h F 48 h, F % % B 40 RGCs th
TLR4 & 1 3 3K 2 7 559, 10 mmol/L 4 %5 B 41 A
20 mmol/ L # #4H RGCs ' TLR4 7 [ 32 35 4571 1%
B 30 mmol/ LA 45 ¥ 20 RGCs f TLR4 & [ %3k &
0SS, (AT T O R IR 2 (8] 3) o IE R X IR M
10,20 .30 mmol/L 7§ %5 1% 21 41 Jiid 1% 3% 5 24 h 1 48 h,
RGCs 1 TLR4 M X RB W BRI 2 59 H
Biita 8 L (F,, =35.928,P=0.000; F,, =4.365,
P=0.040). 10.20 .30 mmol/L FjZj B4 15 32 )5 24 h
F1 48 h 4f il o TLR4 2 171 225K & W] 5 & T 1E % % AR
4, EZRHWAS ¥ E L (24 h; P =0.000,0.000,
0.007 ;48 h:P=0.000.0.000.0.002) . 1F % % #8241 40
i85 5% f5 24 h #1148 h,RGCs t TLR4 25 [ 1Y %35 K -F-
H5EFREOh IR, 2R LG T2 L (P=0.563,
0.462) 55 5%)5 48 h 4l i TLR4 F [ 19 R ik K F 2
SIGEIT 2 L (P =0.873) ;20 mmol/T. 4 %5 b 41 40
Mi$5 3% )5 24 h #1148 h,RGCs H TLR4 2 [ AH XS ik &
W1 & TR 0 h, 2R A5t X (P=0.014,
0.000) , 3557 )5 48 h, TLR4 & (I AHX Rk w W & T
BigRIE 24 h, ZRASITFE X (P=0.029) (%£3),

KigfJhi24 h

1 2 3 4 1 2 3 4

3 Western blot % #& iUl & 40 4l B 1% 55 |5 A~ B B 18 &= RGCs H
TLR4 ZEERIZEETN 4R FR/5 24 h #7148 h, IE % X R 4] RGCs
ot TLR4 75 14 3635 2547 1459 , 10 mmol/L F120 mmol/L 3 2 $# 41 RGCs
ot TLR4 2R [ 2535 454 Wi 58,30 mmol/L 7 % B 41 RGCs t TLR4
EEFRKWWS 1 IEW B4 2:10 mmol/L A M4 3
20 mmol/LAFZGHE 4 4:30 mmol/L T A H 4L  TLR: Toll #% 3% {k;
GAPDH : ff [ H- 1 125 At 0 i

RFI5 48 h

TE :F yy =35.928,P=0.000;Fyy =4.365,P=0.040. 54 HZ4M0h
Fe %, *P<0.05,"P<0. 01 ;54 E 2404 24 h Fe %, P<0.01;5 4% [ i} 4]
IE X B4R, P<0. 01, ° P<0. 05 (1 X % J7 22 4047, LSD-1 4656 )
RGCs : W0 I fis 4 25 15 41 il ; TLR ; Toll £ 32 {4

3 itig

TRk, Xt 0 D s e A0 o A o A o AR 1 &
L S 2 WA T o — B IR BB B A E LAEM
BT BEE IR RIS T HOR 9 K R LK X DR B
FERIASWIER A 8 R 95 18 2 7 01 00 9 58t 428 I8 9 728 74
ol T AT EA T . RGCs WS84 i, 5 0
BT B AL S e m A 5T R ATk
AR R R PR R B R R x4
TG W1 S5 TR 08, A B st i A5 95 AE LRk A AR T 4045 1
il PR R, R R B AT IR BT A 2E A RE A K T,
OCT F14 P i e, [8] (electroretinogram , ERG ) , 34 #, %
JELER FITHRE R 2 AL . AF R R E R, M iES
JE AR RS IR 1) RGCs P T, IR A 2R REH FRIEW
G - -

TLR4 J& TLR Z &M Z G — A, J8 F 1 B
B, TLRA I 40 F AR 2 G058 40 i Fn R
JE A, 0 B 240 LR S 0 L A B R 0 R A
PN B2 20 B 45 LA % 22 Bl 2200, 5 5 A 40 40 i A K R R
WA G B AR S P A S R SRR Y
FW] TLR4 323K T 00U IE o o B 5 710 DR g i A%
A5 HEEA TLR4 76 & W3R BE T R ALK 5% RGCs
T R B I . AR W 58 BT A KRR B o ) B
RGCs JF#EAT AR %, i H 5-FU FIJR H IR & W%k T
4E RGCs 1 41 B 9/ 1=, LA 52 B RGCs 1 gfifb 35 5%, &
DAPT JL 4 1l Brn3a ¢ 5 P #0996 G bR 10 %8 28 1iE 55 21
LI 4 il RGCs,

AT 45 & B, 10 ~ 30 mmol/L 2 % 4% ol 5
JEARRE SR RGCs Hf TLR4 ik i Th & , 1 LAFE i 0F 5%
MR B, w2 ARG 9% RGCs th TLR4 1% 3535 W] g
SEBHA S RGCs J T4 % R8I T
RGCs ' TLR4 ik LA v gEfE i RGCs T, AHf
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