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(HE] B D5 E RGO KL B A L (CNV) A5 50 R B I R 401 Bz 38 4 F B L]
FiE EHC 10 JH R SPF Ak rE SD KRR 60 H, ¥ B BE AL B 7 3 1k A ML 43y 1 55 % B4 BB X BEZH T Bk
PUAH B S F B F E2 AHOCHE F 2(Nef2) #0046 5] (ML385) 24 B BR S i+ ML385 21, fF 20 12 H o BRIE & X
WA AN, A KA LU BOGE S CNV BT, ER T4 ML385 41 I 5 Tk B 470+ ML385 2 43 1 B B 4 Jis oy 3
B 1wl FEERBAHT ML385 B BR HL4T +ML385 , 55 7 o B A | 1E 8 Xof HE 2 40 J3l) &4 3 B 368 (K s P9 i S S AR B2 B
Ko W& R Ay R NV IR 5 I3 ARG — 7 20 2 6 00 556 10 Do) o 27 A8 Ak 5 S 58 5 1k PCR )2 Western blot
A6 WU A P S 28 e Nef2 B 48 AL 1B K (SOD) (R %A fb 18 J5L i (NQO 1) mRNA K [ Rk K T, #HR B
Yt HE 4] ML385 41 Fil 35 Bk # Hp + ML385 40 CNV [ A1 48 % 2k (23.01+1.52) x10°, (30.23+2.01) x 10° HI
(18.56+1.85)x10° pm® , WA B 55 T HH BREAHT AL 19 (12.35+1.22) x10° wm® , 57 BR 40 +ML385 41 CNV [ /N T
TR A A ML385 4], ML385 4] CNV [ B F A7 X I 4 , 25 R 39 S it 2¢ 8 L (35 P<0.001) . 75 KM -
Prerge B 25 B R I BR R HTLH RPE- Ik 4% I — UL IR 5 5 1A 45 A 45 7 P B8 A A58 B ) IR 2H 4% 5 o Bk B 950 + MIL38S
20 RPE-Jhk 2% B - JLIE 52 G VR 25 1 0 735 2 A0 R BR S pr 4l o, {HL A0S R X L4 2% ; MIL385 2 RPE— fik 4% i — I i
ARG P HE BTN I ™ 8 . TR PR HLAL Nef2 SOD Hl NQO1 mRNA K 2 1 AH X 38 3% 2 ¥R T 1E 5 4
FRZH,H 25 45 A0 ) B 4 ML385 21 135 Bk a4t +ML385 41, H % B B4 + ML385 41 Nrf2 SOD Al NQOI mRNA
N AR 23k 10 T RN BRZA F ML38S 41, 2 A g it 2 L (3 P<0.05) . &iE W R fiw] i
Tl EOLTE S0 CNV B R RPE 4804k b i 45, LI 5 Nref2/ ARE 3 5% i 3006 A % .
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Inhibitory effect of ranibizumab on retinal oxidative stress in a rat model of choroidal neovascularization and
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[ Abstract] Objective To study the effect of ranibizumab on retinal oxidative stress in a rat model of
choroidal neovascularization (CNV) and its mechanism. Methods Sixty SPF male SD rats aged 10 weeks were
randomly divided into normal control group,model control group,ranibizumab group,nuclear factor erythroid 2-related
factor 2 (Nrf2) inhibitor ( ML385) group, ranibizumab + ML385 group, with 12 rats in each group according to a
random number table. Except for the normal control group,the CNV model was established in the other four groups via
krypton laser induction. According to grouping, the ranibizumab group, ML385 group and ranibizumab+ML385 group
were intravitreally injected with 1 pl of ranibizumab, ML385 and ranibizumab + ML385, respectively. Model control
group and normal control group received an intravitreal injection of normal saline of equal volume. The CNV area was
measured through choroidal wholemounts. Pathological change of the retina was observed by hematoxylin and eosin
staining. Expressions of Nrf2, superoxide dismutase ( SOD) and quinone oxidoreductase 1 (NQOL) were detected
using Western blot and real-time PCR. The use and care of animals complied with laboratory animal welfare

guidelines. The study protocol was approved by the Laboratory Animal Welfare and Ethics Committee of Tengzhou
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Central People’s Hospital ( No. JN. No20210214S1200430[ 1211]). Results CNV areas of the model control
group,ML385 group and ranibizumab + ML385 group were (23.01 +1.52) x 10°, (30.23 +2.01) x 10’ and
(18.56+1.85)x10° pum”, respectively, which were significantly higher than (12.35+1.22)x10* wm® of ranibizumab
group (all at P<0.001). The CNV area of ranibizumab+ML385 group was smaller than that of model control group
and ML385 group,and the CNV area of ML385 group was larger than that of model control group,showing statistically
significant differences (all at P<0.001). Hematoxylin and eosin staining showed that the structural damage of the
retinal pigment epithelium-choroid-sclera complex was slighter in ranibizumab group than model control group,severer
in ranibizumab+ML385 group than ranibizumab group but slighter than model control group,severer in ML385 group
than model control group. The mRNA and protein expressions of Nrf2, SOD and NQO1 of ranibizumab group were
lower than those of normal control group but higher than those of model control group,ML385 group and ranibizumab+
ML385 group,and the differences were statistically significant (all at P<0.05). The mRNA and protein expressions of
Nrf2,SOD and NQO1 were higher in ranibizumab+ML385 group than model control group and ML385 group,showing
statistically significant differences (all at P<0.05). Conclusions Ranibizumab can inhibit the growth of CNV

induced by krypton laser and reduce RPE damage caused by retinal oxidative stress. The mechanism is related to the

.23 .

activation of Nrf2/ARE pathway.
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AW M o6 P B BT AS M ( age-related macular
degeneration, AMD) 5 — Ff 2 & T & 4F A\ M 1Y 3E 47 P&
L7 45 3 1 o, A A L s B SR IO ) W) 4y Oy 1 1
AMD Fl 1 AMD, H g v AMD 15 22, & IR B
B iA MBS T L AR ORI AT & B, Ik AMD )
W oE AT BE 5Bk % B OB A Ml % ( choroidal
neovascularization, CNV ) K #L & % {4, 28 F F7 ( retinal
pigment epithelium, RPE) & LM i w7, &
BRELGUA UM A A K R 259, m] A R0 i i 4
A, O SE I R 2 ) AR PR AL ME ] TR M AMD
(3RYT" o JEAE A, De Cilla %5 B 58 % BL, BT 411 74
e/ B BR BT L FR) B0 i ) AR 5 X4 i RPE 2 Jifg
— AL R BB, I R] T I 0O I I AE P B 4 i R
TS5 53 WAy, AE A BRI G AR 3 R il RPE 46 ffd 5 32
i AL O, B 4 I R BR BTN R A AMD #9RJT
YR ATRE 0 5 5T AL B A G % s 1~ NF-E2
F A T 2 (nuclear factor erythroid 2-related factor 2,
Ntf2 ) /3 AL 2 W JG /4 (antioxidant responsive element,
ARE ) j8 i 75 20 o Bt 48010 0 9 b 4% T R A R, HL Bk
WSS 5@ AMD [y %47 . B AT Bk AR T
S A L G B OC TR R BB S )
Nrf2/ARE 3 52 0 18 Ve AMD i) i B2 A6 AT i i — 20
R AUFRBE A FHOC TS CNV #AL, DU R
P K Nef2 H ) 57) ML38S 47 T 1, $403  BR B0 X I
P AMD K BRUAR 19 5% 40 A 1oz 38 A9 A FH B AL o

1 HE5TE

1.1 #K

1.1.1 s28zh% 10 B & SPF L iEM: SD kK Bl 60
H R BTt 200 ~ 240 g, 4 W 45 S5 50 3 5 b, 1R
A HIES SCXK(#)2017-0001, KE TR (22+1)C,
AHXF MR 50% ~70% , 62k 58 2 (12 h /12 h J]AK)
AR R IR, A PORBER . SEEG B W Y 4R 5 il
X7 AT 552 56 50 ) A ) A B D0, A BE 5 T R 2 i M
T N R B [ 52 56 5l ) A B R {6 ] 2 O3 25 o A (i
305 :JN. No2021021451200430[ 1217]) ,

112 F 2l R4S 8 2R 5 B0 5 W (o
Novartis Pharma Stein AG A @], JEHHIE 5 . S20170003,
10 mg/ml) ; 57 it 53 % 0. 5% FE ik - Jie i AR W ( Jc #) F
FORIE L AR 25 M e 0 A R /), [ 24 o 7 H32021199,
6 ml: 15 mg) ; £hHR B A 5 PR IR i ( H A 2 K A 24 vk
ookt 2545 120100128,20 ml:80 mg) ; ¥ H JE LT
2 22 AT IR TR (2 /K 2% Allergan Pharmaceuticals 2y #]
M E 5 H20140945, 0.4 ml: 2 mg) ; Nrf2 17 4] 57
ML385 ( M00240, 4t 5t 71 B 3K R £ A BR 28w, 4l i
99.55%) ; FITC-D (10201, J& ['J A£G AE W RHE A IR 2
F ) 5 SEmF 9Ot E B PCR K5 & (EY00PS90, b i — B
AR ECA R A ED s R B N2 2 5 BE B A
(ab137550) . #8 & 1L ¥ 5 1k B ( superoxide dismutase,
SOD) Z i FE TR (ab141496) | i 45 1L 18 J5L 1 ( quinone
oxidoreductase 1, NQO1) £ 7% & Pt 14 (ab80588 ) . H AR
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i E AP AR IC Y 1eG —#T (ab172780) (3£ [E Abcam
3 w]) s TUNEL Je ik (P92 AR MA D RHECARA A .
3550UV fffbri% 7500 SZA % 5 i i PCR X L IKAX
CheniDoc XRS fb 2% & )G AR 50 & 48 ( 3£ E Bio-Rad
A s MS00 2Ot s (B8 BR A R B L b [ A R
/3 #]) ;Novua 2000 5306 AL (3£ [E Coherent 23] ) o
1.2 ik

1.2.1 KE CNV BRI g, SKor b3 B 60 H
KB I PRI IR 1] PR 4 5 I DA R BIL R 3R
Ry AE R BR AL ARG B4 ER R BT 4 O ML385 4
TERPL+ML385 41, A2 12 H, B 1E 7 X 41 41 3
ZHESCHR 9 ] LIS MO #E 5r CNV BEAL, dE gy ik dn
T TR A B 2% 136 T LY 22 A I P SRR IR, [ R
RS B, LA I IR A S 56 R L 0. 5% 6 nik < 1z 7 AR V3 o5
AR M, 45 A% % PN 1 ) 66 12 B A 1 181 RO ot 40 2K
1% 3R F SE 27 24 22 400 IR VA, AR WO 53 D e fh 5%, LA
WK 659 nm 1) SEEOE 7E BE AL AL 2 A~ PR AL (9 4 9 g
K48 8] O BE 20 A a3, ¥ B OF I 5, O 3 B 2
50 wm, BESGEF] 0. 05 s, G BE AR & 4 i 22 360 mW,
PLGEE G A /N A O A RO6BE L BB OGEE S A
D) B Jk 245 JEE i 3 3 4 o I, EE BT IS AR AR ST, A
J5 24 h, B ERBABT 4  ML385 41 Fl 75 Bk B4t +ML38S 4
Iy T BB AR E N E ST 1ol R ST 0.1 mg/pl
ML385 | 75 Tk FL40 + ML385 5 1F i Xof A ZH A5 784 %) i 20
Gy AR AR K 1Tl BERSAR NI G U7 2% 1
Fb 22 A I s v SRR B S5, B o e S A P, SR A
I DR MR MR A7 MR o 2 T JRR B, BB 1 ml i 1 5 4%
FAIRE N ML 0.5 mm Kb A58 ) 11, ) 3% 55 4 op
ZBEANY .

1.2.2 Jik&g G kil KB CNV m AL 424 a3
Ja 2 JA A AT 6 HOR BULL 2% 13 B b 22 4 1 3 S
JRR I J A b 7 ] 7 , # OF B RE 2% 8 0 JIE, ] 20 ml
FITC-D FLER AW (N & FITC-D 100 mg, Wl Ji 2 ) 2
P IR O L DL OK BRI e K B2 A UL PR B0 Bl A 9 S
Iy o BEVESS UG AL FE R B, b fk HSE g IR IR 2K, DA
HO A% Z RV BEEBGEOCEE 1 h 5, FARBME
U ARG BT T IR BR , BRI AR A B ARSI
O 8 R AL IR 2 1 B2 )22, 3R A% RPE - ik 45 I - DL 5
G R4 RPE 0N & TR B URE R, TYO0
BB T W EE I 40 B, Tmage] &R 5k 1 43 Hr CNV
i FH

1.2.3  JRROKS — B2 Yo o X0 258 R B MR Bk 41 27 5 B AR
b B A 6 H K Bt & RR IR AL BE , #1) HSE g R
AREBK, 73 B 2 4,1 1y LA 4% 2 3 W T [ % 24 b, B

CWEWE AR A1 WA B, T B 2 00 8 Rl A8 IR B 00
PR R 4 wm, 3 IR AR -JHEL g 0 D2 WA T
WEE RPE K k4 g BLAZ A o 55 1 4V O J 22 5 55
HYUR

1.2.4 92w 506 € &t PCR K I K B RPE - Jik 45 Ji -
JURE S & 4 Nief2 [SOD (NQO1 mRNA X &k M
6 HIRIR T UK by RPE-JR4 B -1 5 5 1k,
IRCER 7y LA Trizol YEFZIUE RNA I E RNA 45 1
R, W SR A cDNA, EAT SEI 920 E B PCR 52
B, A4 PCR 300 & UL B B B O AR &, B 25 A
95 C 2N 2 min; 94 °C 28 15 5,60 C 1B k 35 s,
72 CHEAH 50 s, H A 40 DMEFR . DL B-actin 45 5K Ak
SR 27 TS A B IR A R xR gk R AR AR
ARFEE P E 3 GO E . SREEGIYFSILEE 1,

x1 ERE5IWFT

Table 1 Primer sequences of genes

HN Gl 2] PP BE (bp)
Nrf2 IE 7] :5-TTGACGTACCGGTACCATTGT-3" 21

JZ 1] :5-ACTAAGTTGTAGCTCCAGATA-3" 21
SOD 1E 7] :5-CGTATGCATGCTCTGAGACTTG-3" 22

1) :5-GTGCCTGTAGTGCTGAGCTATC-3" 22
NQO1 IE 1] :5°-ACTGTGCTGACATTACTGC-3" 19

J2 1] :5-ATGCGAAGTGTAGCTGTTC-3" 19
B-actin 1E 7] :5-ATGCTGTGCTGTAAGCACTGTG-3" 22

J 7] :5-GGATGCTCACTTCATGTGCTAC-3" 22

T Nef2 56 S R 7 NF-E2 #56[H T 25 SOD : i & 1k ¥ B AL i ; NQOT :
it LA 38 S 5 B-actin: B-HL BN H
Note: Nrf2: nuclear factor erythroid 2-related factor 2; SOD: superoxide

dismutase ; NQO1 : quinone oxidoreductase 1

1.2.5 Western blot 345 & B, RPE — flik 2% i — I i &5
A& Nrf2 SOD \NQOT & [ AHX Rk i B 1.2. 4 3
IPUEERY RPE-JJk 48 I - U5 52 &K T Z0h OH g, 48
20 0 SR O S BCA YA R, e R AR
TR 1M 58 DAY s T i 5 JG v K 3 B 1 TR 6 B 40 min, 5%
JBEAG WA 2 RS R B 2 h, Jim A Nief2 .SOD \NQOT —
PO (R BB 1:2 000) ,4 CFE R & 1 7%, TBST i
YE, IAKH B PO (Fi BEHE 1:500) , &tk ) 7 1 h,
W= R EROE B E R . BERR R AT K
FEE S, L B UK (S B-actin JKE(H U 3%
TN HE AR Rk
1.3 itk

K HI SPSS 20. 0 et ik AT e it o0 Hr . it
YR Z Shapiro-Wilk £ 5 HiF 52 2 IE &S 4010, DL v2s £
TN o B 2H R BRI 8 A G AR 22 S R T BRI R O 22
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G307 LT P L ECR ST LSD-e A3, P<0.05 Ry 225  CNV IBUE N, 22 7 A it % 2 3L (¥ P<0.001) ;
G2 X 5 ML385 4 L %%, B Bk Bt + ML385 ZH CNV i 14
N ZEFRAGEE XL (P<0.001) (£ 2),

2 5#R

2.1 FARE CNV %2 &4@ CNV ERLE (x2s,x10° pm*)
OGN e T a] DLk 4% IR R T I B R A N & Table 2 Comparison of CNV area among four groups

o T3 S 41 4 5 20 A OO JE A5 52 L (s, x10° p’)

CNV SR M2 A7 0 i) DGR, P o] LR g i A R CNV E

M CNV R s TR AL CNV LB A LT O B F5E IR % HEE 201 6 23.011.52

TR B AN s ML385 41 CNV IR IAL R, e gy 6 123541 220

B, 6 A R I 4 4 BB ML3SS AL e 6 102322 01"

CNV P B B 455 0 of B 26 /0, fEL 1) [l ol A 25 M MM e g emnass 4 6 18.5621. 85"

(K1), F 120. 769
REARINS B 4H R Bk B Pi 4] ML385 4 & Bk s P + P <0. 001

ML385 41 CNV Il B PR Fo g, 2 53 B 201 5 38 X - 5 BB TR R, P<0. 0015 5 3 Bk LB 41 He 2, P<0. 001 ; 55

(F=120.769,P<0.001) ; 54 R Xt B8 20 Fb %%, 35 Bk A ML385 £H He 4%, P<0. 001 ( # [K % J5 22 /3 #r, LSD-t #2465 )  CNV: ik 4
LB 21 1 7

j:ﬂ)/ﬂ*u Hﬁi*ﬂf"ML:SSS 4l E/J ENV ﬁ$ Qfé‘d\ (385 Note: Compared with model control group,”P < 0.001; compared with

2H E*Hi ﬁﬂ % ﬁ]ﬁ?}ﬁﬂ“iﬁx ( i/j P<0.001 ) l:j ranibizumab group,”P < 0. 001 ; compared with ML385 group, P < 0. 001

Eﬁ*bﬂk $ TIL QE tt EBL ML385 Qﬂ %ﬂ = Ek $ ath + ML385 Zﬂ (One-way ANOVA ,LSD-; test) CNV :choroidal neovascularization

100 pm 100 pm 100 pm 100 pm 100 wm
— — — — —

B1 BEEDEHFREEMERZEER(FITC-D X400, R =100 wm) A 1E 7% IR 2H 5 40005 W Wi B S8 % B 20X IR 20 n] DL A=
CNV e (#isk) C:HIRPHAL CNV A (Fi k) BRI AL/ D:ML385 4] CNV B He (#i3k) AR X I K E 5Bk AP +ML385 4]
CNV R (i 3k ) BB BRZH /DN, A FEL AL A8 465 44 A58

Figure 1 Microscopic observation of choroidal wholemounts ( FITC-D xX400,bar=100 pm) A:In normal control group,the capillaries were clear and
intact B:In model control group,the new CNV mass (arrow) was observed C.:In ranibizumab group,the CNV mass (arrow) was smaller compared with
model control group D :In ML385 group,the CNV mass (arrow) was larger compared with model control group E:In ranibizumab+ML385 group,the CNV

mass (arrow) was smaller compared with model control group,and the peripheral vascular structure was blurry

2 FBHARBKALFEFZEN (HE x400, bR =100 wm) A IEF X R4 RPE- R4 I -JLIE A R S5 K9 15 Il L 5¢ % B *%’F”XJ HME RPE-
Jok 28 M- U 52 5 O 0 J2 O WIT I, , S5 4 2 200 M S BB UK 2% S 0l 8 P 6 IR IR C TR BR AT A B IR ZE A L O B B X IR ZH 5% D MIL38S i I 5 1A
PR R X IR T B AR BR BT+ ML38S 2 45 17 it J38 e o 10 o Jt 21 %

Figure 2 Pathological changes of rat retina (HE X400,bar=100 pm) A :In normal control group, the structure of the RPE-choroid-sclera complex was

clear and complete B :In model control group,the layers of the complex were not obvious, and the abnormal proliferative cells broke through the basement
membrane of choroidal vascular network  C:In ranibizumab group, the structural damage of the complex was slighter compared with model control group D
In ML385 group,the structural damage of the complex was severer compared with model control group E:In ranibizumab+ML385 group, the structural

damage of the complex was slighter compared with model control group
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2.2 KU KRIRBRALSUR B YL (4

1EH 6 4] RPE - [k 28 J5 - IR B55 52 45 1R 285 49 175 M
SERE BT AL B A IR 53 2 R W B, Bruch [R5 44) il
W, NAMZ R SR 25 L, S 1 A= 200 i 5 1 Jok 245 g
I 467 P 35 IV B 5 ol B BT A 52 5 A 85 8 A A TR X
WRZH 4% 5 75 Bk BA 4T + ML385 41 &5 & 1A 451 10 7% 2 4 75 Bk
BB L H BB X IR 2H % s ML38S 21 & 45 (K 40 1 2
JiE R A AL G B o e (1B 2)
2.3 FKU K RPE- K& M - JLIE & A 4K Nif2 [ SOD
1 NQOT mRNA A X} ik H#K

£ 20 Nrf2 .SOD \NQO1 mRNA FHXf ik &t 844K [
LRSI L (F=71.912 .66. 065 .61.223,
¥ P<0.001) , Hr, 5 0F 5 %k B4 B A, 5580 X IR
H FEERFAPULA (ML385 2H | F5 Bk FHT +ML385 ZH Nrf2 |
SOD il NQO1 mRNA #HXf KL B EIL, 22 R H 5
TR R (¥ P<0.05) 5 55 R X IR 40 LU 45, 7 2R BT
2H FI 75 BE A BT + ML385 44 Nrf2 . SOD 1 NQO1 mRNA
AR 235 1 1 i, ML385 4 AH X 26 3k s PR AIG, 22 7 1Y
A #E L ( P<0.05); 5% Bk P i 4 HL &L,
ML385 4 . 75 Bk % it + ML385 41 Nrf2,SOD # NQOI1
mRNA FHXF R X EREAMR, ZRHARIT¥E X (8
P<0.05); 5 ML385 4 kb %%, & Bk ¥ 47 + ML385 4]
Nrf2 . SOD A1 NQO1 mRNA AXf Kk w34 hn, 22 5 4H
it (¥ P<0.05) (£ 3) .

%3 £ Nrf2 SOD 1 NQO1 mRNA 1%t R ik S L& (x+s)
Table 3 Comparison of relative expressions of Nrf2,

SOD and NQO1 mRNA among five groups (xzs)

41 5] B A B Nrf2 SOD NQO1

IE % B2 6 1.35+0. 14 1.48+0. 15 1.60+0. 18
BRI AR 6 0. 62+0. 07" 0. 68+0. 08" 0.70£0. 12°
HERHALH 6 0.95+0. 10" 1.02+0. 12* 1.21%0.15™
ML385 41 6 0.53+0.06"°  0.55+0.08"  0.48+0. 10™"
TR BT+ 6 0.74+0.08""  0.83+0.10™" 1.02£0. 12"
ML385 4]

F{H 71.912 66. 065 61.223
Pl <0.001 <0.001 <0. 001

25 IE 0 BT L, P<0. 055 5 60 % HE 201 [E A,V P<0. 055 5
BRMHLAL B, P<0. 055 15 ML385 41 Hodi, " P<0. 05 (¥ [ % Jr 2% 4147,
LSD-r #:55)  Nrf2: %6 52 [ F NF-E2 4 ¢ [ F 2 SOD : #i 4 1L 4 Bk
i} s NQO1 - i 4 AL &0 J5 i

Note ; Compared with normal control group,*P<0. 05 ;compared with model
control group,”P < 0.05; compared with ranibizumab group,‘P < 0.05;
compared with ML385 group,‘P<0.05 ( One-way ANOVA, LSD-¢ test)
Nrf2 :nuclear factor erythroid 2-related factor 2;SOD :superoxide dismutase;
NQO1 : quinone oxidoreductase 1

2.4 KA KB RPE-Jk& M5 - YL & 5 K Nef2 ,SOD
M NQOT [ X 2 ik i H K

£ 2 Nrf2 SOD Fl NQOT £ [ AH X 3 3k & Sk b
B, 2R HWA G L (F=96.559 .90. 271 ,68. 244,
¥ P<0.001) . Hoep, 5 0 & X B84 b A, B 0 X R
4 Bk BT 4 ML385 41 N 7R BR BA 4T + ML385 4
Nrf2 SOD F1 NQOT & [ AHXT ik B FEAR, 22 R A
Gl or B L (¥ P<0.05) ; 5B B4 LA, 77 Bk 5
B 55 Bk BT + ML385 4 Nif2 . SOD f1 NQO1 & [
AH X 2635 18 0, ML385 21 4% 4K 19 A1 4 36 35 & AL,
ZR¥AGI R L (B P<0.05) ; 5 ERPHLA L
5, ML385 41 Fl & Tk 2 47 + ML385 41 Nrf2.SOD #I
NQOT # FIAHR F 3K B FEAK, 22 S XA et = (8
P<0.05); 5 ML385 41 bt 4, & Bk 47 + ML385 4]
Nrf2 . SOD 1 NQO1 Z& [ AH % ik w1 I, 25 7 3594 5¢
R (¥ P<0.05) (K 3,%4),

1 2 3 4 5 FHXT 4
TR

NI - e - . - 30000
sop iy — L - - 0000

v T e - - 500

B-actin - — - - S 70000

3 BEXR RPE-FREE-JLIE £ & 4 Nrf2, SOD #1 NQO1 &
B Western blot B3k B 1F F Xt HE 4145 45 171 o UKk 4540 IR 1 W i
FOA R, 7 Bk BT 2H A B R VK AR K L Y B OIR TAE A0 X R £
ML385 24 1. IE# X B4 5 2 455 B X B4 5 3. B Bk PR U 41 ;4. ML385
155 HIRPHT+MLISS 4] Nef2: F4 3% P NF-E2 HI & 5 2;S0D:
T AP B AL B s NQO L« it 4 Ak &8 J5L

Figure 3 Electrophoregram of Nrf2,SOD and NQO1 proteins in rat
RPE-choroid-sclera complex by Western blot The grayscale of protein
bands was significantly higher in normal control group than the other four
groups, and the grayscale of protein bands in ranibizumab group was
significantly higher than that in model control group and ML385 group
1:normal control group; 2: model control group; 3: ranibizumab group;
4:ML385 group; 5: ranibizumab + ML385 group
erythroid 2-related factor 2; SOD: superoxide dismutase; NQO1 : quinone

Nrf2: nuclear factor

oxidoreductase 1

3 Wit

AMD J&—Ff 2 K T B4 AT E0E IR, T 32
g g e 2k, R B R AR R R R R R
AMD DL A B R B I A S o8 A R Ry i B A
AMD N H#E#910% ~ 15% , {H A7 i 1 90% Y 58 & ¥ 71 3%
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&4 %4 Nrf2 SOD #1 NQO1 E QXM RiLE LB (x+s)

Table 4 Comparison of relative expressions of Nrf2,SOD

and NQOI1 proteins among five groups (x=s)

45 AR Nif2 SOD NQO1
EWXEHE 6 0. 82+0. 08 0.75+0. 08 0.91+0. 10
BRI ARl 6 0.33+0. 05" 0.32+0. 05" 0. 45+0. 06"
FERAHLA 6 0.69+0.06"  0.63+0.05"  0.77+0.08"
ML385 4 6 0.25+0. 04" 0.20+0.04™  0.32+0.05""
TR+ 6 0.52£0. 06" 0.50+0.06"" 0.56x0. 05"
ML385 4

F Al 96. 559 90.271 68. 244
Pl <0.001 <0.001 <0. 001

U 5 0E H % BRALHE " P<0. 055 5 780 X R4 LE 42, " P<0. 055 55
BRHLBLAL L, T P<0. 055 55 ML385 41 ok, " P<0. 05 (# [ % J7 2% 4347 ,
LSD-¢ 8 )  Nef2: 58 ] 7 NF-E2 A 56 H 7 25 SOD: # S 4k ¥y A
it s NQO1 : it 48 1 i Jit il

Note ; Compared with normal control group, “P<0. 05 ; compared with model
control group,”P < 0.05; compared with ranibizumab group,“P < 0.05;
compared with ML385 group,®P<0.05 ( One-way ANOVA , LSD- test)
Nrf2 ;nuclear factor erythroid 2-related factor 2;SOD ;superoxide dismutase;

NQO1 ; quinone oxidoreductase 1

AR CNV 2R AMD B S B L B RS
O 2k i EEEH BRG] CNV R 2R 0 4E 28
AMD ()& A B 2AE . R S0O6 B 82 PL 0 A fe
B & R Bl CNV, LA 58 & & PEAF 5 T 0L
SR TENR P AMD [ BIF 58 b i &, AR
KRB, HHRAPLAM CNV [ BN F 1558 %) 1]
AR - e B 25 R oR , B BR B Pr 4l RPE - fik
LR - A IR 25 A 0 A B R X B % IR SE T
IR BHTXT CNV g5 BEAE £k A4 4 61 76 H -

YL O 5 2 B 5 A 10 ST A A A 2 LA
R 0 5 S BUER S R AT AR & R AR A I A 1
SECAMD B & A R R 424k B e AMD
RIFT NG HEAEM . Nef2/ARE 2 HLIR ST A b N 3%
SV % o 38 B, IE R G B0 R Nef2 5 46 i 5T o
Kelch FEFR AN BEA C I 8L 1 1 4545 4 47 S 40 D 3
R o YLk 2 S Ak B R B, Nief2
Kelch # I AR N LA XMW EL 1 B HBE AR, IS
ARE 337454, )8 8 T il SOD NQO1 %54 & 1k 3 [H
M2 3k, &3 BUE L B B YL Zhao &N R
Hartman 25" B 530, {8 2E AMD B9 % /£ 5 RPE 4
AR B A ¢ Nef2/ARE fE R EZAEH . A
T e B ok, B P 4L Nief2 .SOD \NQO1 mRNA 57K
FAF X 28 3k B AR T IE H X BE AL, (s 1 B Y X B A
ML385 4 .35 Bk # 4y + ML385 41, H & Bk #$ + ML385
L4 mRNA 578 [ AH G 32 35 5t 1 8 46 780 0 1 21 1

ML385 41, it 1 5 Bk H AE 42 =5 Nirf2 . SOD \NQO1 mRNA
F 58 23R U AR D RN 5 I AR BR T+
ML385 2 CNV 1a FUR1 RPE~ ik 2% [ — I, i & 4 1k 45 4
P AR B /N TR X B A ML385 41, i ML385 4]
CNV HFURI RPE-Jik 45 Il - JLIE 52 & TR 45 ¥ 51 3% K F
B X BEA, U8 B B B SR B A 43 7S Nrf2/ARE i
i W A A VI o ) R VI T
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