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: Effects of intravitreal injection of sorafenib
in oxygen-induced

.

.on neovascularization
 retinopathy of rat
+ TIAN Li-Li, REN Bing, GAO Xiao-Wei, LUO Ying, CAl Yan, ZHOU Kun,
¢ DU An-Jie
. [Key words]
kinase inhibitors
. [Abstract] Objective To investigate the effects of intravitreal injection of sor-
+ afenib on neovascularization model of oxygen-induced retinopathy (OIR) of rat. Meth-
+ ods Seven-day-old Sprague-Dawley rats (144 cases) were randomly divided into con-
+ trolled group (group A) , ROP group (group B) ,vehicle-treated ROP group (group C),
¢ 5 ng sorafenib-treated ROP group (group D), 20 pg sorafenib-treated ROP group
(group E) and 80 ug sorafenib-treated ROP group (group A). Group A received normal
H partial oxygen pressure, and group B, C, D, E and F were established the OIR model.
. Then, at postnatal 12 days, the rats were returned to normal oxygen till P17. The rats in
+ groups D, E and F were received intravitreal injections of sorafenib (5 g,20 pg and 80
+ ug,respectively) at postnatal 12 days. The rats in groups C were received intravitreal in-
#jections of DMSO. Then the retinas were whole-mounted and imaged with a confocal
¢ microscope. The vascular branching points were counted to quantify neovascularization
¢ in high magnification at postnatal 17 days. Cross-sections of the retina were stained with
¢ HE. The nuclei of new vessels breaking through the internal limiting membrane were
counted to quantify the proliferative neovascular response. Results Retinal flat
mounts shows that the retinal vessel in group B and C turned into tortuosity. Moreover,
, great deals of neovascularization were observed. Sorafenib-treated rats had significantly
+ less neovascularization as compared with vehicle-treated and control rats in a dose de-
+ pendent manner. The number of vascular branching points in group A,B,C,D,E and F
‘ were 16.50 +3.90,37. 44 +6.47,37.08 £5.10,30. 80 +6.85,26.08 +£5. 08 and 19. 83 +
* 3. 51, respectively, there were statistical differences between each group except for
group B and group C (all P <0.05) . HE staining showed that there were large numbers
¢ of retinal new vessel nuclei in group B and C. After treated with sorafenib, the number
: reduced significantly with a dose dependent manner. The number of retinal new vessel
; nuclei breaking through the internal limiting membrane in group A, B, C, D, E and F
. were 0.22 +0.42,35.66 + 4.70,35.30 +4.54,27.30 + 4.28,21.41 +3.53 and 7.41 +
+ 2. 87, respectively. There were significant differences between each group except for
Conelusion In the rat OIR model, sorafenib can inhibit retinal neovascularization in a

sorafenib; oxygen-induced retinopathy; neovascularization; tyrosine

ceoc

dose dependent manner.

[Rec Adv Ophthalmol,2014,34 (2) :140-143 ]

[RBEIR]  RAARJE s S5 A0 I B0 A% 5 S A4 e 7 2 TR YAt A o1 711

GEE] BRY &gk E e Rk e 405 5 40 M55 A8 (oxygen-induced retinopathy, OTR) K il A 75 30 4 J155 3 2 i 457
HIfEH . AiE 7 dws SD LI 144 H, iAo N 6 41: A 41 % HE4H; B 41: ROP 41; C 41: ROP ¥ 4% M4 D 4H: ROP +5 ug &
PARJEAE 40:ROP +20 pg BAAEJEA: F 41: ROP +80 pg KHARJe 4. B A 416 IE W A M sEsh, KR & A5 W H g
A7 OIR M52 . FLEL T4 J5 38 12 jtdﬁ%t%ﬁ):f’\$i&liiﬁimfﬁt DMSO KAHRN A5 H AR I8, T2 5 55 17 RARGE, B0 W9 el
J I THOCIC R AR BB T IS It A5 T 25 046w LS 1 v Bl 4 70 3OS 80 H s 2017 HE B (240 M JiE 4 2478
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BT vH B oy R I A N R A kA S8R MUMIRER B, B AR C AR R it AT T sk T B SN BERT AR LA, &2
FAARJE BT IS, AT AR i KR kD, HOR A R . A A B A.C 4D AE A F Al 532 S8 H i
(16.50 £3.90) 4> (37.44 +6.47) >, (37.08 £5.10) 4>, (30. 80 +6. 85) 1>, (26.08 5. 08) 4N, (19.83 3.5 M B 415 C
MEFTLI ER U, HA SN ERERIEE X G P<0.05) . HE Yt 8IR, B 4UR1 C 4145 A 5 m N S B8 1 1
BN AN A%, SR AR IR YT S A SRS IR L N R A B A A S, HORE R R . A 418 41.C 41.D 41.E 41.F
ZH S AL 10 5 A 6 4D I A 1 52 A0 LA K93 931 M (0.22 +0.42) AN, (35.66 + 4.70) AN, (35.30 =4.54) 4~ (27.30 +4.28) 4~
(1.41 £3.53) /N, (7.41 £2. 8D A B B 415 C M 2Z R LG v 4 b, HA KA Z T WEFH I # R L G4 P<0.05) .
it RPCRJE R AT M B OTR ABE R 009 J5H A= o A7 1R 28 ke, HLAM A 20 R 5 ) s s vk

LERELETH R, 2014,34 (2) :140-143 ]

L JLAW Y 995 A2 (retinopathy of prematurity,
ROP) & R BT 57 ) L sl A A 5 52 L 0 388 7 P 40 1Y
FER A, e L BUE YR 2 — o T4 ke b 4
PRI ST AR IR B v AR AR AR TR L A T R A
W2 i, R ROP R bt 2 4271 U3 Bk
TGV VRIGIT XS ROP A7 RAF FIRCR (A0 % HRI6 7
3 LA B SR AT A TR B AR I RORE 2 3 B
SR M BT LT A A 7 R B 1 4% 0 B A 1R R 5
SKRAR e, NG EAE o DR, SR — ) 55 BB L %2
A @ THET ey 7 AR A . AR S Ik PR AL
W I I 5 P 5 AR B N 3K ROP 1 B 7% e 2 AH
LA A5 5 A0 W 995 48 (oxygen-induced retinopathy,
OIR) FAY K Rl R 78 , 3 T 35 36 A% P v 5 AN ) 37 it R R
AR, WSS Z A AR JE x4 190 I A I A R 410 5 A
F15 2 ROP HIVE YT 52 BLBT I LR A BE IR AR 4

1 #MR5E7HE

1.1 SKIEHR SERahW:7 d @ fd ) SD K 144
HGH BB R RS b DR, (R 2 14 ¢, &
TEIE B, MEMEAR IR, S FLRE R AL R R, i
SIZU8 2 W) A A0 ok FHR BHJF 5T (research in vision
and ophthalmology) H BRI ¥y Zh )48 F J5i )

T FEF) AL 8% R $7AE Je (Selleckchem, 3&
[E) , %G ZEFRIC ] isolectin B4 (Vector, 92 [H) . #F
WA CHE 38 F Ak 23 AT A8 T o DD, B i 0 R 3
(hamilton, 32 [E) , ¥ JL 28 £ B 8% (Leica TCS
SP8, i [H) , T A W48 (TOPCON, OMS-110, H A .
1.2 7%
1.2.1 Sz 44E 144 27 d # SD KEBEAL
g6 4L, B4l 24 3, 5300 A A X 4L B: ROP
415 C: ROP W XTI 4L ; D: ROP +5 g Ak Je 4l
E:ROP +20 wg KP4 JE4L; F: ROP +80 pg K HrIE
Je4l.
1.2.2 OIR #EE A I E T IEWAR
B iage, 24055 17 RAse. H4 7 d# SD H
BUE TR 500 85% +2% MMM Wz &k G
12 KRG IR T B mIEEEEH 17 Rk
Ho BERAEREFL R L A IR B 48 h FFF S Bk
B, B HORE, WS A OREL K, TF A ) 6 AE
15 min .
1.2.3 FBAERFA K5 weg20 pg-80 pg R

A Je 53 T DMSO H, B i A /) & 1) 28 b7 Ak
JEHW:1 pmol * L' 4 pmol « L™'.16 pmol * L',
CA.D A EA.FHTAERN 12 REWMEEH
43 g+ L' KEEIE0.01 mL » g ' BRI, =27 FE0EF
e TR , i 2R MR R A A IR VR AR T 3 TR, A R
25 1 mm 1 EFEE, ZE0R 2> BB SR N ESS 5 Ll
) DMSO ¥ M 1 pmol » L' 4 pmol « L' 16
pmol « LR R PLAEJE W . 14T )5 ¥ H A
SRR

1.2.4 IMERSER 2GS 17 KR, £ 41
Be12 R 443 g« L' AKEE#B 0.0l mL g
6 i v 0k B BRI, TR 40 g o L' 2 R WSO IE
VRS, I FAMREKRE T 40 g« L' 2R
W GE 45 min, TR BB N 2 BRI AT, B oy
L RS, A 4 AN TBURIR DD 1. PBS B R 4 ] 2
W, PN AR LB GSL T-isolectin B4 (BB LE 41 1 :
1000) -HEPES 4 C 8 12 h, TBST ¥ ¥Ev: 3 Kk %
PRI RS 4l 1l e A B Bk e b, RS 40 80% H it
o4 CMECIRAT . WO R A BB LI
Mo BETRAN AR B T BEALIE 3 N0 b £l A 4y
k.

1.2.5 HE & Z/EEH 17 RESHF 4N 12
IR A 12,4 J7i i 2c IR R, B 140 g « L
Z PR E 24 h J5E UNOK, A, SPAT T
FAE A ARBE RARAL I 3 AP TR L UL R, WG R, J5 R
5 wm, BEASFIHIAIRE 75 m, B AR BRIEHL 6 5k V) F
(ZFHAMMERYI R TR A, B4 % B
36 5KV AT HE L0, 78 B A0EE T 1F B 5 0 Y Jist
P SRR LA P B 40 Az A H T AT B S
FIEA 06 AR P57 P 2 AN A% o

1.3 SitFESH K SPSS 17.0 it 24 AFik4T
Gevh 2 RhBE, S0 R R Y+ bR e E (3 =
§) ZRTIN A 21 S AN I JIBE P A B TR I P S N A
H H RN LA 73 SR EOHAT 2 AN FEAR BB B ) O 22
I3 T 3 22 N REAS IS H ) 1R R A L A5 SR L SNK - K565 o
P<0.05 A ZERAGUEE L.

2 ZR

2.1 MEHRAMERSYER A AR
H P ALt 1] DY JBCR IR 320 20 20 A s L 1 4%
MW EAT R, A TS IER . B 41.C UMK
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o3 ST A 9K, RV PN 2 I A 5 A ORI AN 5 I
P EERA N, U LR b SRS s I AT AR ER AL, T
DK S5 2 I A A R L A R T e D 2K L 5 3T
1, B A LA D D, R PR L S A AT R . E
2 ORI 3T ol TG B S e e, B 2 I D, YRR
JE M 5 R BE 2 . F AUB R I B 2D, i
SR G FEARTE R (D o S e P g A 4
LA 9 295 35 BT, AT R, G L5 3 s B 41 C 4155
SRR ZRL, M Z O, 73 SO BTN, 5 9 5K i
MASTE s D ALY 5K A Priscdee, & B3Rl (A8 B
A C HFHGF, M5 5 SCRS Ik D s E 4L 5k B S5 0
B2 JEAT ORI, 05 BT I 5 20 SOk /b s A A flE Pk
ALK, I X 459 B, A RS AR B

2.2 MESZSITE tHEmE S EH: A
H.B4.C4.D4.EH.F 45 H K (16.50 +

3.90) 4>, (37. 44 £6.47) 4>, (37.08 £5. 10) 4~
(30.80 £ 6. 85) 4>, (26. 08 + 5. 08) /M. (19. 83 =
35D, Gt B, KA 2= AR X
(F=97.97,P=0.00); 3t N LLE, B B 45
CHMERTG I 2EE X (P =0.77) 4k, HAb %217
RS EE L B P<0.05) .

2.3 {IMAEHE $& A 4 W& 2850 58
B, N S L R S —, I N R A0 B HE B S5, LR
DUASBI LA N R 40 LSS0 9 5085 B 20 R0 C 4 Ko
IMLAE PN 2 20 P S P S5, P i o A H B, 30 2 T
A SRS A0 B HE A1 2L D AL S P S BE I
I M A% R 95D, ARATY A T T B B AL SERE N S
FAYAMLAE P B 40 R B 8 ik 2 s SR T o B I A A s F
Y NS GE R IEAR TS —, /1 I N R 41 R S
R 2) .

Figure 1 At posinatal 17 days, rat retinal flat mounts were stained with isolectin B4 and scanned with laser scanning confocal microscope of each
group (x100). A:Group A;B:Group B; C:Group C;D:Group D; E: Group E; F:Group F B 55 17 K 421 K BT B B4 1 Gisolectin B4 3¢
@, WO IR AR TS, x100) . A:A 41;B:B41;C:C 4L D:D 41 E:E 41; F: F 41

Figure 2 At postnatal 17 days, rat retinal flat mounts were stained with HE of each group (x200). A:Group A; B: Group B; C: Group C; D: Group
D; E: Group E; F:Group F A=) 55 17 RIS &K RALM B A HE Y464 (x200) o A: A 41;B:B 41;C:C41;D:D 41 E:E 41; F: F 41

2.4 FEUMBEHANRRMERNKMABZITE A
H.BA.CH.D A E A F HIBNIN A FE
ML B2 4 B 4% 305 ol o (0. 22 = 0. 42) A,
(35.66 £4.70) /M. (35.30 =4.54) >, (27.30 =
4.28) 4, (21.41 £3.53) NF1(7.41 £2.87) A, &
Guil2E b, KA R = R A G E L (F =566.47,
P=0.00) ;b LLE, B B4lS C 4lm &7
TG #7E X (P =0.68) Fb, A% 41 1H) b5 22 534
HEe it X B P <0.05) .

3 it

ROP 9 AL G oA 58 453 28, H A A by Hoo 2
AR RE R AN B (D AR AE S IR A
T, ) A N B ZE K P (vascular endothelial

growth factor, VEGF) FI 3L %2 {4 (VEGFR) -2 {3 ik,
ML PR ZE T 2R (2) B T8 8 rh, B s Ak 1

X AR, VEGF Rl VEGFR-2 [R5 W & 11,
SO FE B A i A AR S

FhrAE e At /N 73 1 20 B I S TR TR A A )
CRAG 36 £ i 25 B (FAD) WAE T~ 1 IRiA
I7 R YT A0 B e o I IR T S, R B AR e il A
AT RAF/MEK/ERK {5 5 % S B 40H] RAF 304
VEGFR-2. ML /MR E A KR 7 32 44 (platelet derived
growth factor receptor, PDGFR) -8~ KIT A FLT3 &
b7 NI E! I NIRES TRACE 1)L F - RACh ISR | [Py
T A TRBE | S AP T TG e i LA R 556 R P Ry L i, Al
HA REFHEDEE, I FARRE 537 B/ VA
YUBIE S B T MO, T s R Y, WL
/0 IR VR SR B e [R)INE, A T AN B 5 B AT
P DA R UG, R AR e & S U IR B AT R, S
G2 JEUME XU B AR o 3l J A S 56 R I 5 R IR, R
Ak e i A A O B OIR A0 S8 AR i A . 2%
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75 T v SR A I I S0 B 2K L I R AR, ) S
BIRAFIN, i Y oK il AR T, PO R A 2,
AN ST 2 76 3 S 38 o A A X S s R
TR PO B 0 5 A ek 5, & o I, R 3 0 R
h 9 AT 5 1A e K A TR LR v 98 6 A T 42 R
BRI S S VE 0 9 B A e i B A gk 2D, i e R
2 H AR 2D DL, A0 7T g R AU IR T i A R 4
T PN R 2 i TR) () B8 3 2, SSCAR L AR Ak Y e it
B O, Y LA R . HE e (E S
TR A K A K 1 S N SR P B 4 A
T HLA AR 2350 0 97 2B 05 1) P Rz 4l i A 33k N 38
B o IXEE P BN R T R OR A S N AT AL
R LT 4B, J 19X 85 )2 vt DL K I 7 P B2 4
MOAZ, M A M HE I K AL . S B AR N 1
pmol  L™' 4 wmol » L™'.16 pmol « L' 3 MK LS
FE R A AR JE 2 I » A0 W9 B I S ok AN )RR
PRI S R 43 38 A2 LA 3 3R, 7 2 A R AR A, M
UL , S B N R A > . VS 16
wmol « 1.1 2y AE e 137 A6 0L 300 1) R e s M
SR IR IE Y 150 B 7 S R O A A5 R R

H 7 E N 48 6 T VEGFR.PDGFR 14 ¥ 5 (1
FUK 2 Jy B T i 8 40k, 7 MR S0 40 9 15550 28 it
BT D A O A SCHERHROE, 1 IRER BT
Ak J& AT LAI /> 15 H PR AR08 A DG 2 B B AR 2 R A ) K
28 55 A 1L 45 (choroidal neovascularization, CNV) ¥
T AN B i, A 8 AR AT BT s 12, Kernt
28 BTy 15 S F 9T S, R B AR B RE BRI G 1 5 1
P B VEGF F1 PDGF Wik BERIE . [, )4 S5
WiFse, Pz AE JE 7l fi CNV ZEIR, #15 CNV 1 /2E
KPS AR S 1R 25 1 — B

ARSI T VT OIR K RUBE Y, B 5 A N v S
ZPrARJE , TR sk W R0 T A ot A G s A .
HL I BB A K F 58 6 Z AR 2 11 GSL T-isolectin B4 4%
0, AN AR L 5 A ML ORE:  isolectin GS Y RE
o S 2R 1 P R A0 AR S P B D R, BT AR I
B I LA KR A, A S A T b S AR I T
A A 38 7 R S B R 0 Y R AR R
W IS 37 A I 0 g i o i L 3 0 SRR A B A B
A LUK A BRI T2 D) A A 3D AR, EEUKF
TH 5t e B R, B ST AT 4 T b oW 5% 380 4% )2 1 55
O SRR A S 0 o T LR FH B F Ak P9 A B X
B e e 25 J7 X nT LLRE I 1) Y Ok B 3 2 Wk 1
554 B I 20 AH LE AT DA /D i 2 9 5, 330 1 ek R 25 4
R EIEH o

CA R I, TR0 7 ' 40 M s 285 I, K )
g g TRARE & RIS S R T LA
Ko T B BN JE R 40 PR S I R B H B K g S RE
R ARARSIZIG K BB R P v S R Bz AR Je g FF AR W
B R, 5 Park 25 HIE S R B ARSI R

AN, R TR AR JE I B 50 0 A K % 4]
R E 9 T ER AT

S 30k
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