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(HE] BE  WHORE 253k & 415 00 A 2 Q%7 2454 RC28-E (WS 2530 %, 30 UE L 2 2 i )5
NG YISO R B HEELR . AiE ¥ RE/6A U4 R 1 % % BB 4L 45 N A4 K [/ F ( VEGF) +
AL 4 40 i A K T (FGE) £ FIUA [ J3 5 e RC28-E1 41, 2R JH 40 i 3+ 437 & 8 (CCK-8) 2 4ifi 1 i} RC28-E1
BB AE R o B A0 HE o8 1IE X R VEGF+FGF 41 \RC28-E1 4hBEA] RC28-E2 Ab P21 | 3 411 75 31 4k # 24
1 FGF trap 402, 43 5 F JC 1L VE 1E % 8595 % VEGF+FGF I 75 8552 W % VEGF+FGF+RC28-E1 JC Il 15
KW & VEGF+FGF+RC28-E2 [ TG I35 15 3% Wik . & VEGF+FGF + 174 3% JC 1L 3% 1% 32 W LA &% & VEGF+FGF+
FGF trap JC IfiL 1% 55 32 W FEAT 85 95 o SR CCK-8 VA A6 25 2 24 Jif 384 A= 32 5 SR ] Transwell 32050 46 0 25 21 48 i3 %
HEJT ;R A Matrigel 5250 6 U 45 20 40 M 45 0B W RE 1. &R IE % X 4 VEGF +FGF 48 .0. 025 mg/ml
RC28-E14] .0. 080 mg/ml RC28-E1 41 #1 0. 240 mg/ml RC28-E1 41 41 1 A % AR L 35 22 5 G G it 2% X (F=
6.601,P=0.012) ; H:rh 0. 080 mg/ml RC28-E1 £H 4 g 34 4= R B] @A T* VEGF+FGF 4H , 2% 54 8 it 2% & X (P<
0.05),Lk 0.080 mg/ml >4 RC28-E fioifi TAEWJE . 1E % X 4] \VEGF+FGF 41 \RC28-E1 b ¥4  RC28-E2 &b
IR FRAA VY AL FRA FGF trap b IR 40 M sl B R BRI, Z R A G =R X (F=3.210,P=0.019) ; H
RC28-E1 b3 4] \RC28-E2 AbHZF1 FGF trap Zb PR (¥ 40 i 38 A= R4 B B ALTF VEGF+FGF 41, 22 7 ¥ 51t
2 () P<0.05) , A HBATHMEH SR LA 22 B A Gt L (F=24.640,P=0.000) ; H ' RC28-E1
AbFRZH (RC28-E2 AL FRZH FRAA VY & 4b FRLH K FGF trap 4k PR 47 40 j %39 W] AR T VEGF+FGF 40, 25 5+ 1y
HEiH2E L (¥ P=0.000) ; RC28-E2 4b P41 % 17 40 il /> F RC28-E1 b B4l , Z R A ST ¥ E XL (P=
0.002) . A I BB SR L, 2R B E ¥ E X (F=9.273,P=0.000) , H " RC28-E1 4b HL4H |
RC28-E2 4b¥EZ FREA( VG 3% b #E AL e FGF trap A0 AL PN 52 4185 R T8 LA B B AIK T VEGF+FGF 41, 22 71y
H G5 X (P = 0.003.0.001.0.009.0.018) ; RC28-F2 4b ¥ £4H 41 it 45 I % ALK 5 1F % 4 MR 41 \RC28-E1 4b
T IR VG b SR AR L, 22 S S T o B L (2 P>0.05) s FGF wap 4 3141 200 0 4 2 UK 8 v T
RC28-E1 kb ¥4 \RC28-E2 Kb P | BRI VE 5 41 M 1F 5 % 4L, 25 5 A S it 2 & L (P =0. 014 ,0. 000 ,0. 008 ,
0.014), #it TEMRSN VEGF+FGF H3% T, RC28-E X #L W B 1l 45 P Bz 400 Jd 7y 185 2 0 1 200 50 00 T BE A1 05 3
Yo 45 J TV I R F 9 A i B AR T FGF trap, AN R L Y 1) T8 41375 1 2 37 44 ) B 245 90 76 00 190 65 16 48 PN B2 4t e
MIRCR T B E 2R
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[ Abstract] Objective To compare the protective effects of pharmacological batch RC28-E1 and pilot batch
RC28-E2 on retinal vascular endothelial cells ( RF/6A) under the stimulation of vascular endothelial growth factor
(VEGF) and fibroblast growth factor (FGF). Methods RF/6A cells were divided into normal control group,
VEGF + FGF group and RC28-El groups with different concentrations. The optimal concentration of RC28-E1 was
determined by cell counting kit-8 ( CCK-8) method. Cells were divided into normal control group, VEGF+FGF group,
RC28-E1 group,RC28-E2 group, conbercept group and FGF trap group,and cultured with serum-free culture medium,
serum-free culture medium containing VEGF +FGF, serum-free culture medium containing VEGF +FGF +RC28-E1,
serum-free culture medium containing VEGF+FGF+RC28-E2 ,and serum-free culture medium containing VEGF+FGF+
conbercept, serum-free medium containing VEGF+FGF+FGF trap,respectively. Cell proliferation rate was measured by
CCK-8 method, cell migration ability was detected by Transwell test, and tube formation ability was detected by
Matrigel assay. Results The cell proliferation rate of 0. 080 mg/ml RC28-E1 group was significantly lower than
that of VEGF+FGF group ( P<0.05). The cell proliferation rate of RC28-E1 group, RC28-E2 group and FGF trap
group were significantly lower than that of VEGF+FGF group (P<0.05). The number of migrated cells in RC28-E1
group ,RC28-E2 group, conbercept group and FGF trap group were significantly lower than that in VEGF+FGF group
(P=0.000). The numbers of meshes formed by retinal vascular endothelial cells in RC28-E1 group, RC28-E2 group,
conbercept group and FGF trap group were significantly lower than that in VEGF+FGF group (P =0.003,0.001,
0.009,0.018) . The number of tube formation in FGF trap group was significantly higher than those in RC28-El
group, RC28-E2 group, conbercept group and normal control group ( P = 0.014, 0.000, 0.008, 0.014 ).
Conclusions Under the stimulation of VEGF +FGF, the inhibitory effect of RC28-E on the proliferation of retinal
vascular endothelial cells is greater than that of conbercept, and its inhibitory effect on the tube formation is superior to
that of FGF trap. There is no significant difference in the effects of different batches of recombinant decoy receptor
innovative drugs on retinal vascular endothelial cells.
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RUR A2 5, FR AT AT © 78 480175 5 00 I 595 25 /)
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RC28-E1 F1 ittt Yk RC28-E2 HE FH v 4 i [ i &2 ok i
%320 10 mg/ml, #LAE 241 0. 2 ml/ 3, 2@ B A= Py ifil 25 (A
) ARA AL ] FCF wap MR 13 59 W [ 5 5 ok 2
H9 2 mg/ml, BA% Ry 5 ml/ 32, R B A2 (S ) A
PR & 42 AR 15 B AG PG 5 AR A R G W (R B VR E
10 mg/ml, A% 0. 2 ml/ 32, Bl &R B 54 A= W) B H A BR 2
Al ) o 2P Y TG B AR B AR K (b R K 24
AR ) FkEHR 0. 08 mg/ml,

1.1.2 4R 200 AL 000 IR I 55 P Bz
AR (RE/6A) (Hh [E Bl A7 g 380 3% 35 ) DR 25 01 25
B E ) o 5 4 1L 3 (fetal bovine serum, FBS) | &
R BEHR AAWM (3£ E Gibeo 24 H] ) ; RPMI-1640
iR (2 [E HyClone 24 7)) 5 40 g 1 %0ial50) & 8 (cell
counting kit-8, CCK-8) ( H /& Dojindo 24 A ) 5 3& i I8
(Matrigel) (£ [E BD A # ) ; VEGF (3 [H R&D 24 7]) 5
FGF2 (€ [# Peprotech 24w ) 5 Hh VLR B 45 i 55 44 okt
(e FEERARA A ) . =Z728/N % (Transwell )
0 g 15 S M (36 [E Corning 24 A ) ; Mg b5 1 (Fi 1 Tecan
YNEIDIS

1.2 ik

1.2.1  RF/6A 401/ 35 5% & KB 4 % 10%
FBS (RT3 80 1% 5 4 5 3R 5T 7080 1 %o 43 2 Tt i
i) RPMI-1640 % 32 W , £ 37 C MERFL4 % 5% CO, 1
YRR FE4E N 85 75 RF/6A 400 A5 4004 K gl &
ik 80% ~90% B}, i FH 5T it 43 % 0. 25 % 1) e 5 11 iy
FEHRL - 351 2 e I TH AR AL AR, e T4 3 ~ 5 AU 40 i itk
(e

1.2.2 VEGF f1 FGF2 25y it il #2156 W1 456 VEGF
M FGF2 Bt & WUV A7 WS, i A7 7 - 80 °C ., AR 4l SCiik
[10] frid , A 58 ik £ VEGF Hil 3% RF/6A 1) T.4/E it
TV B 80 ng/ml, [F A AR 4E VEGE F1 FGF2 f #H X 43
TR, iTE B SRR FGR2 M THERBEWE N
70 ng/ml, {#i Ffl G Il & RPMI-1640 % 3% ¥ 7 B¢ VEGF
K FGF &= TAEWE .

1.2.3 CCK-8 ik RC28-E1 T/EFm &K E
RF/6A 41 L 8 x10°/£L (1 % J& £ 0 T 96 fL#, 53 N
IE# X4 VEGF+FGF 21 Jo AN [] T i ¥k B RC28-E1
(0.025.0.080 F1 0.240 mg/ml) £ FE4H . FH & VEGF
I FGF2 (1) 70 I 35 3% 57 W 43 % Be il 2 0.0. 025 0. 080
F1°0. 240 mg/ml RC28-E1 (1) 4% 5% W , A % 43 28 m A A
i P 85 SR, T 6 ZE 20 B G I 3 RPMI-1640 3%
FEWIE SR, ARG FF 48 h, W SR % 10%
CCK-8 f#) RPMI-1640 ¥535¥k ,37 CHEE 2 h, FH bR
D 450 nm LEWEOGRE (A) B, RF4H 6 A5 fL, A

3O, T A 2 AN M R A R A Y AR R = 5
AA{E/IEH X A {Hx100% , #EHY VEGF+FGF 44
o MG ARG W] W 22 S 9 RC28-E1 4b B 57 & Wk B2 AF
il TAE TR e B

1.2.4 CCK-8 & £ I AS [) 4b B 41 40 ffg 3% 4= %
RF/6 A4 L LA 8x10°/FL 1Y % i 2 F A 96 FLAR, 3T 20 N
EH X M 2H VEGF + FGF 41, RC28-E1 4b B 2  RC28-
E2 Qb2 A VY Ab SZH RN FGF trap AR P o 2 i
Wi BE J 43 51 TG I s RPMI-1640 15 5% W . &% VEGF +
FGF [y RPMI-1640 %% ¥ ¥ . & VEGF +FGF + RC28-E1
() RPMI-1640 ¥% % %ii . &% VEGF + FGF + RC28-E2 f1
RPMI-1640 15 72 . & VEGF +FGF + 5 #1176 % () RPMI-
1640 £ 329, LA} & VEGF+FGF +FGF trap ) RPMI-
1640 £ 75 Wi 15 75 48 h; B4l & 10% CCK-8 ) RPMI-
1640 £5 52,37 CHEE 2 h, G AR AL & 450 nm Ak
WG (A)(EH ., BA® 6 AEA, EEME 3 K, iHHE
5 2H A M3 A 230 20 B G A R = A 2 A B/ DE H N IR
A{Ex100% .

1.2.5 Transwell i K  A HA T HIEN ¥
RF/6A 4L A 1x10°/ L)% FE e Fh 7 6 FLAR N, 135 40
Mg BE > J5, FH A 0.5% FBS [ RPMI-1640 £ 7 i £
F% 16 h, B ¥ RF/6A 401 LI 1x10° /4L Y %5 B 3 Fh
F| Transwell [J2/NaEr $ 1 1. 2.4 78 A
6 AL A /INE AP 200 pl A B . IR AL, o
W 0.5% FBS+RPMI-1640 k32 % . & 4 VEGF +
FGF ] 0. 5% FBS+RPMI-1640 £ % . 4 VEGF+FGF+
RC28-E1 () 0.5% FBS+RPMI-1640 %5 3% ¥ . & VEGF +
FGF+RC28-E2 [# 0. 5% FBS+RPMI-1640 ¥: 3% . &
VEGF+FGF + 176 3% (%) 0. 5% FBS+RPMI-1640 £ ¥
WA &4 VEGF+FGF+FGF trap 8 0. 5% FBS+RPMI-
1640 553290, JF 78 T2 /= in A 600wl A8 1 15 7%
W BHB 3 NEA,HFE 24 h, 45 E A, B
2 LB /INE 2R T 4IRS, 100 £ 56 2 e T
5K NESNZIRE o 4 DZRR B RIREER 3 4
A AR A DX B, TR £ 2

1.2.6 4% BIE S5 K RE/6A 41l 1x10°/
FLBy % BE HE A AE 6 FLAR I, TF 40 R W BE 2 S, A
0.5% FBS+RPMI-1640 #5355 4552 40 16 ho Ff il ik
) Matrigel & 5 °F T 24 FLAR , &L 300 1,37 CIFH
0.5 h ffi Matrigel E[H . #5208 1.2.4 J7 PA5 4014 K 6
AL, I TC BERE N 35 TR, K A A 20 L AR I % R R
IR LA SX10* /L% FE 32 5 T Bl 4 Matrigel i fY 24
fLAR B ALEEF 500 pl, AR 3 PNEAL,HFE 8 h
J&i , 100 5% 627 S AUBE ™ L% 20 M A8 Jis T )R 50, o B
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Matrigel Ji& i) 45 FLA ML 23D 4 D GBR B R R 16 3
A AR Y DA AR RO R A 40 A RH
1.3 Gitorsk

KA SPSS 13.0 Zgit 2= 8k (L [ SPSS A wl) i
PGt o3 Mo 4% 21k D 45 2R 9 31 B ¢ ORE 28 Shapiro-
Wilk £ 565 52 1E 25500, LA ves 3R 5 45 4 5] A4 B8k
Y82t Levene K B0iE S8 )5 25 5% o 4% 201 1) 4 384 A= =%
Fo A7 20 Mo 0 A I I8 B HE Bk B PR 32 07 22 20, A
(] 5 P L AR ] Tukey #3580 P<0.05 O 22 5 A 4E it

2 #R

2.1 RC28-E1 T4EHk i i vk

1E % X HR 41 VEGF +FGF 41 0. 025 mg/ml RC28-
E1 41 .0. 080 mg/ml RC28-E1 £ fil 0. 240 mg/ml RC28-
E1 20 41 ffg 386 A= 2R 43 51 3 (100. 00+£1.59) %  (108. 83 +
9.70)% . (96.87 +20.24)% . (84.27 +14.97 )% Fi
(104.60+10.13) % #5404 R AR LR =5 A
Gl X (F=6.601,P=0.012), 't VEGF+FGF
AR A R TR N A, 2 R A S
Y (P<0.05) ;0.080 mg/ml RC28-E1 41 4fl Jig 14 1 % iH
WALT VEGF+FGF 41, 2 R A G122 & X (P<0.05) ;
0.025 mg/ml RC28-E1 £ #il 0. 240 mg/ml RC28-E1 4
Y g3 1 R 5 VEGF+FGF 4 Mt , 2 R ¥ K41t =
(¥ P>0.05) (K 1), KWk, J52 55w ik
0. 080 mg/mlff 2 RC28-E1 ) T E i it ik i .

120 a

L A1 AER=ERE
R RC28-E1 3t VEGF +
;:_ 80 FGF %l T RF/6A %1

5_:‘: BEEMNELEER
S F=6.601,P=0.012. 5
# IE X IR g, P <
. 0.05;5 VEGF+FGF 21
1 2 3 4 5 Hz,"P<0.05 (84 %

J5 225387, Tukey £ 86,n=6) 1. 1E % X HE 4] ;2. VEGF+FGF 41;3:
0.025 mg/ml RC28-E1 41; 4. 0.080 mg/ml RC28-E1 4l; 5.
0. 240 mg/ml RC28-E1 4

2.2 5 ZH AR I AE PN B A G AR R H A

1EH X B4 . VEGF + FGF 4 . RC28-E1 4b 3 4 |
RC28-E2 Ab AL  FEATVY 5 4b B4 A FGF trap 4bBE A
A0 K A % 4 B R (100.00 +15.76 )% , (135.25 =
20.54)% . (91.89 +32.19)% . (98.96 +21.15)% .
(119.43+36.46) % F1(84.99+10.37) % , £ 41 41 ffg 14
HERBRELER, ZRAFKITEE XL (F=3.210,P=

0.019) , H:rp VEGF+FGF 21 40 My 3% /1= SR B i 5 F 1E %
XTI, 22 R A it B X (P =0.009); RC28-E1 4b
FHZH RC28-E2 P F1 FGF trap 4b B 2H A 41 o 18 4=
LI AR T VEGF+FGF 4, 2% S ¥ A Git % & X
(¥ P<0.05) ; EAIVE AL BE4H 5 VEGF+FGF 411 40
ML R, 22 5 RG24 L (P=0.413) ;RC28-
E1 4b B4 Fn RC28-E2 4b B 21 41 My 3% Af R 5 1F % X 18
YR, 22 R TGI8 L (3 P>0.05) (E2),

150 H2 &E0R D

MEFRMmIEEREWLL
% F =3.210, P =
0.019. 5 IiF % Xf f 4 [t
#,°P<0.05; 5 VEGF +
FGF 41 H. %:," P <0.05
(B FE 2% 4 b,
Tukey #; %%, n = 6)

100

M % (%)
2

0

1 2 3 4 5 6
1 E# 4] 2. VEGF+FGF 41  3:RC28-E1 ZhFE4] 4:RC28-E2
AEERA S EEMATY Y AbHRZ] 6:FGF trap Ab R4

2.3 KAMMERRE ) L

IEH X B4 VEGF + FGF #H . RC28-E1 4k 3 #H |
RC28-E2 b PHAT  FEAA 7Y 5 4b BE 2 1 FGF trap 4bFH 4
AT 40 M 5 H 4 91 g (243.42 £37.89) | (363.56 +
57.49) . (271.30+20.23) ,(229.17+29.74) . (239.00 +
43.36) F11(233. 08 £36. 71 ) /WL W, 4% £ %% 47 40 B 5
WL, 2R A58 L (F=24.640,P=0.000),
Horft VEGF+FGF 41 41 il £% 47 %k H % 1F & % IR 21 B
WL ERA G E L (P=0.000); RC28-E1 b ¥
4 RC28-E2 b3 ZH AN VE 5 4b #EZH S FGF trap 4b 3
AT MBI W 50 T VEGF+FGF 4, 2 R H 5
P78 (¥ P=0.000) ; RC28-E2 4k 2 7% 47 40 )i £k
5 R VG A PR ZH K FGF trap ACFRAHAH L, 2 50
il p i L (¥ P>0.05) ; RC28-E2 4b ¥ 2H 7% 17 41 i
/b F RC28-E1 Ab ¥4, 2R AR I #E L (P=
0.002) (1#3),
2.4 K20 IR IE BURE ) LA

IEH X 4H VEGF + FGF #H . RC28-E1 4k 3 £ |
RC28-E2 b FHAT  FEAA 7Y 5 4b BE 2 il FGF trap 4bFH 4
IR B4y 9 R (20,38 +9.32) L (50.19£29.37) |
(22.09 +5.84) . (19.25+4.94)  (21.00 +4.78) #i
(29.00£6. 52) /HET , % 2 8 T MBS AR LA, 22 5%
HEit % L (F=9.273,P=0.000) ; H ' VEGF +
FGF 2% st g IE % X IR AL 3 2 2 R A 4
Jl2% & X (P=0.000); RC28-E1 4b ¥ 4] . RC28-E2 At
PHEH A PY S A BEZH Je FGF trap 403 H P K2 4 M 45
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B3 SAEMEE
g 0 B b b be MRS AU
2 00k L 55 42 3
= (45 R = 100 um)
2 100} AL IER X B A2
H 0 VEGF+FGF 4 A3,

RC28-E1 4b # #]

1 2 3 4 5 6

A4 RC28-E2 kb ¥ 41

ASFREMITE WAL A6 FGF tap ZbFRZ0 B 45 241 B 17 40 i 54
WE AT F=24.640,P=0.000. 51E % X 4L L5, " P<0.05; 5
VEGF+FGF 41 H.4% ," P<0. 05; 5 RC28-E1 ZbHE 4] %5 ,° P<0. 05 (it
H 25 2001, Tukey 8785 ,n=3) 1. 1E# X 4] 2: VEGF+FGF
21 3:RC28-E1 AbFRZ 4:.RC28-E2 Zb¥H4] 5 FREMITE I 403 4
6:FGF trap AL FRZ

05T BB B B /0 F VEGF+FGF 41, 2% 5 ¥4 G it 2%
= X (P=0.003.0.001.0.009.0.018) , RC28-E2 /b3l
2 40 A s T BN IE X BB 41 \RC28-E1 4b R4 B
FOvE AL B AL, Z R TSI FE L (H P>
0.05) ; FGF trap Ab B 41 40 i 45 i 2 W B0 |8 2 F
RC28-E1 4hPH4H \RC28-E2 L BRAT | FR A VY 5 4b B2 2
TEHE IR, 22 5 A Gt L (P =0.014.0. 000,
0.008 .0.014) (K 4),

3 itig

WF5E % W1, VEGF 5 FGF2 L[ 2 5% T 3 28 1 4%
PR RS S B, R0 B A 10 4 AR IR
VEGF 1A /KF 3 #% T 1E % A, i VEGF W 3 i 3%
S8, A7 300 P L A PR Bz 400 g AR BT B 4 Ty 3
AR A L 0 2 A R T FGF2 76 IE AR B
R 0 A A AR BT PR B A B RS . R
72 LR IR0 556 70 I 384 £ 90 3 D 6 0 190 5 78 AR 35
KB FGF2 fyFeik il s meah 75 1 BRI 2 BB IR
9 LA S 4R0175 5 A0 O B A R RRBE R vh JFGF2 Y 3R A
P By gk B IR FGF2 15 WL [ T
IR R Be LA EEAE . 7R AR FGF2 S
I P R 40 MR AT T A 22 0y R S VEGE
£ 7 P T L R IS AL N R N L R R AT L IR
JR B RE 7 LA R P B 40 B i e AR A Sl Ok

EH4 SHEMER
ERERILE Ak
R T WA A A
A M E KT R B
(b5 R =100 pm)
AL IEHXTIRA] A2
VEGF +FGF 41 A3
RC28-E1 4b ¥ 41
A4:RC28-E2 AL BRA] A5 JREMVEE AL IR A6 FGF trap 2b 3 41 40
MU IR B4 AU Y BUEUE WAy i F=9.273,P=0.000.
SIEH M A L E,"P<0.05; 5 VEGF+FGF 41 % ,"P<0.05; 5
RC28-E1 4L #L2H L4, “ P<0. 05 (A F 5 243 B, Tukey K% ,n=3)
1 ER X4l 2. VEGF+FGF 41 3.RC28-E1 Ab¥E4] 4.RC28-E2
AEERZL 5 HEAAVE AL EEAL  6:FGF trap AbFEZ

40t

20

A O B LY

0

1 2 3 4 5 6

SE |, VEGF @i 454 VEGF 3Z{& 2 ( VEGF receptor 2,
VEGFR2 ) Jf- 8 % 1 Ui 8 #% , /- 5 VEGF By A4 9%
P 57 FGF2 L A] % VEGF/VEGFR2 il % & %4, M1
Xt VEGF 14 A 1y 3 1 b 3 399 3/ W R VR

ARG H VEGE 5 FGF2 UK 7 H] 38 4L ) s iy
PN Bz A0, AE AR AR 010 P A 0 RS A i 4 A
B RS 45 1 B R 7E VEGF+FGF2 HI 3T, 20 g A 33
A GERE DL K IR N RE ) ¥ o 3 R, WD B IR S
RC28-E1 il RC28-E2 ¥ A F 42 1F F T 0 M & 1fi 45 9
S A, O W F A VEGF+FGF2 X7 T iy ik 3
T MLAT M AEhn . B B R E A TR EET
ANTFIHIE R RC28-E X 1 Do FEE i 45 P4 12 448 i 185 26 (B8 4T .
I T8 BURE 7 9 00 5 R AR AL, e RC28-E2 76 411 4]
UM 1T )7 TS O T RC28-E1, 4% 52 5 45 SR 4 71 B A1)
VU XS DA B A T G A= P T g AR T Al 25
FGF trap X I8 P Bz 240 Jf0 457 Jis T2 B RE 7 A 410 o] 208 2R A
i F ALYy, AT RE 53X 2 o HE 24 4 7 40 P AR i
Bl 2 B AE ALK AS R A 26 FGF2 H#:45 F: i N
LA 224 24, BT LABEL T FGF2 X 40 i 54 7= 1 4 1] 22
5T i BH WY VEGE JT A 3 &R 5 it VEGF B4R H
FEJRAE O M SR SRR TR R Y B A0 RS AT
FVAE T B, BVHT A6 145 28 008 1, TR I BHL ST VEGF (1)
B TE s R i T Al BT FGF2 B3R .

2 FRTR 16 VEGF FI FGF2 XU 1 il 3 T, 25 3



rhAE S B IR Bl 2k 2018 4F 12 H % 36 #5245 12 3] Chin J Exp Ophthalmol , December 2018, Vol. 36, No. 12 . 913 .

LY RC28-E1 5 il RC28-E2 243 AL k4 i 1fi 48 4 Bz
20 A 2R T RS LR IR IR B B AR A
715 A TR U ) o 4 7% 1 28 52 A 1R 245 9y 7 400 ol B A
P B2 0 G RO TG 5 2 S, F e B A O 5 R FGF
trap , HCEACSSOR SR, S B B 25 ) RC28-E /Y )5 22 K
MR AR 7 Al RIS 4R 3L 1 S 06 Sl

S % ik

[1] Ja%, M. miRNA 7557 A4 i 4 4 IR 5 th A TR DR S gk [ 0]
sz IR R 2% 75, 2012,30 (4) (380 -384. DOI: 10. 3760/cma. j.
issn. 2095-0160.2012. 04.023.

Zhou Q, Zhang J. Current research of microRNAs in ocular
neovascularization [ J ]. Chin J Exp Ophthalmol, 2012, 30 (4 ) :
380-384. DOI:10.3760/cma. j. issn. 2095-0160.2012. 04. 023.

[2] Campochiaro PA. Ocular neovascularization [ J |. J Mol Med ( Berl) ,
2013,91(3) :311-321. DOI.:10. 1007/s00109-013-0993-5.

[3] JH5, X% M A KB T8 A A IR T g s e e [T |
FRAE A} 44k ,2016,16(11) :2053-2058. DOI:10. 3980/j. issn. 1672-
5123.2016.11.17.

Zhou J,Liu T. Progress in placental growth factor in ocular neovascular
disease[ J]. Int Eye Sci,2016,16(11) :2053-2058. DOI:10. 3980/j.
issn. 1672-5123.2016. 11.17.

[4] PR, T R A BFAT 4 AR 6T RS 1 7 i (1) oh A MR A
#,2014,50(11) : 801-803. DOI:10. 3760/cma. j. issn. 0412-4081.
2014.11.001.

Xu X. Ocular fundus disease in China: the current situation,
progression ,and issues to be resolved [ J]. Chin J Ophthalmol, 2014,
50(11) :801-803.

[5] Kim KL, Suh W. Apatinib, an inhibitor of vascular endothelial growth
factor receptor 2, suppresses pathologic ocular neovascularization in
mice[ J]. Invest Ophthalmol Vis Sci,2017,58(9) :3592-3599. DOI;
10. 1167 /iovs. 17-21416.

[6] Whitmire W, Al-Gayyar MM, Abdelsaid M, et al. Alteration of growth
factors and neuronal death in diabetic retinopathy : what we have learned
so far[ J]. Mol Vis,2011,17 :300-308.

[7] Yafai Y, landiev I, Lange J, et al. Basic fibroblast growth factor
contributes to a shift in the angioregulatory activity of retinal glial
(Miiller) cells[ J/OL]. PLoS One,2013,8(7) : e68773[ 2018 =02 —
17 ]. http://www. ncbi. nlm. nih. gov/pubmed/23861940. DOI; 10.
1371/ journal. pone. 0068773.

[8] Li D, Xie K, Zhang L, et al. Dual blockade of vascular endothelial
growth factor ( VEGF) and basic fibroblast growth factor ( FGF-2)
exhibits potent anti-angiogenic effects[ J ]. Cancer Lett,2016,377(2) :
164-173. DOI1:10.1016/]. canlet. 2016. 04. 036.

[9] Zhang Y, Cai S, Jia Y, et al. Decoding noncoding RNAs: role of
microRNAs and long noncoding RNAs in ocular neovascularization[ J ].
Theranostics,2017,7(12) :3155-3167. DOI.10. 7150/thno. 19646.

[10]Zhang X,Yu W,Dong F. Cysteine-rich 61 (CYR61) is up-regulated in
proliferative diabetic retinopathy [ J ]. Graefe “s Arch Clin Exp
Ophthalmol ,2012,250 (5) : 661 - 668. DOI; 10. 1007/500417-011-
1882-7.

[11]Cross MJ,Claesson-Welsh L. FGF and VEGF function in angiogenesis ;

signalling pathways , biological responses and therapeutic inhibition[ J].
Trends Pharmacol Sci,2001,22(4) :201-207.

[12]Penn JS, Madan A, Caldwell RB, et al. Vascular endothelial growth
factor in eye disease[ J]. Prog Retin Eye Res,2008,27(4) :331-371.
DOI:10.1016/]. preteyeres. 2008. 05. 001.

[I3TBRDCH , SRty , BORIWT 45 178 P B AR A o] FR] 77 Ml PR o HL 1Y

5 A2 F 2 LT B B RS R i AR AR [ 1] AR S IR A 2R 0K, 2013,
31(12) : 1163 -1168. DOI: 10. 3760/ cma. j. issn. 2095-0160. 2013.
12.015.
Chen QZ,Zhang JC, Huang LM, et al. Change of vascular endothelial
growth inhibitor in serum and vitreous of diabetic retinopathy patients
[J].Chin J Exp Ophthalmol,2013,31(12) : 1163 -1168. DOI: 10.
3760/ cma. j. issn. 2095-0160.2013.12.015.

[14]Noma H, Funatsu H, Mimura T, et al. Soluble vascular endothelial
growth factor receptor-2 and inflammatory factors in macular edema with
branch retinal vein occlusion[ J]. Am J Ophthalmol,2011,152(4) :
669-677.DO0OI1:10.1016/j. ajo. 2011.04.006.

[ 15]Sternberg PJ, Durrani AK. Evolving concepts in the management of
retinopathy of prematurity [ J]. Am J Ophthalmol, 2018, 186 : xxiii —
xxxii. DOI:10. 1016/]. ajo. 2017.10. 027.

[ 16 ]Mesquita J, Castro-de-Sousa JP, Vaz-Pereira S, et al. Vascular
endothelial growth factors and placenta growth factor in retinal
vasculopathies ; current research and future perspectives [ J ]. Cytokine
Growth Factor Rev, 2018,39 : 102 - 115. DOI: 10. 1016/j. cytogfr.
2017.11.005.

[17 ] Fang L, Barber AJ, Shenberger JS. Regulation of fibroblast growth factor
2 expression in oxygen-induced retinopathy[ J]. Invest Ophthalmol Vis
Sci,2014,56(1) :207-215. DOI:10. 1167 /iovs. 14-15616.

[ 18] Dorfman AL,Polosa A, Joly S, et al. Functional and structural changes
resulting from strain differences in the rat model of oxygen-induced
retinopathy[ J]. Invest Ophthalmol Vis Sci,2009,50(5) :2436-2450.
DOI:10. 1167 /iovs. 08-2297.

[19]Kirwin SJ, Kanaly ST, Linke NA, et al. Strain-dependent increases in
retinal inflammatory proteins and photoreceptor FGF-2 expression in
streptozotocin-induced diabetic rats [ J ]. Invest Ophthalmol Vis Sci,
2009,50(11) :5396-5404. DOI:10. 1167 /iovs. 09-3474.

[20] Wohlfart P, Lin J, Dietrich N, et al. Expression patterning reveals retinal
inflammation as a minor factor in experimental retinopathy of ZDF rats
[J]. Acta Diabetol 2014 ,51 (4) : 553 -558. DOI. 10. 1007/s00592-
013-0550-2.

[21]Wang ZL, Cheng SM, Ma MM, et al. Intranasally delivered bFGF
enhances neurogenesis in adult rats following cerebral ischemia[]J].
Neurosci Lett,2008,446 (1) :30-35. DOI:10. 1016/]. neulet. 2008.
09.030.

[22 ] Deissler HL,, Deissler H, Lang GK, et al. Ranibizumab efficiently blocks
migration but not proliferation induced by growth factor combinations
including VEGF in retinal endothelial cells[ J]. Graefe’s Arch Clin Exp
Ophthalmol ,2013,251(10) :2345-2353. DOI;10. 1007/s00417-013-
2393-5.

[23 ] Deissler HL, Deissler H, Lang GK, et al. VEGF but not PIGF disturbs
the barrier of retinal endothelial cells[ J]. Exp Eye Res, 2013, 115 :
162-171. DOI:10.1016/j. exer.2013.07.018.

CHCRE H 9 .2018-05-14 &[] H 391 :2018-10-20)

(A3 o 9K F)

B

1E

(b A 52 MR A ) 2018 4R 505 36 2545 10 00 808 ~ 811 JUXIPE 9 A8 7 3 CHNIRE e R0 — B L A 5 ML 9 2
F k@) ) DOL:10. 3760/ cma. j. issn. 2095-0160. 2018.010. 016 i/ & DOI:10.3760/cma. j. issn. 2095-0160.2018. 10. 016 , 45 It 8 1F

(b A 52 R A ) 2018 47405 36 2545 1100 887 ~ 801 U 86 A B A8 S (3 97 2 MRS B9 90 L0 TR AN R
BP0 IR ) — SCFR 890 U5 14 16 77 COMET AR (5% 11 I BT S 1 565 ™1k~ COMET A F 4 0 L e 1 5 2k K 5 4

HEHIE

(7 T 2 205 )





