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Abstract

e AIM: To investigate the anti-angiogenesis effect of
angiostatin( AS) on rat corneal neovascularization ( CNV)
and the expression of vascular endothelial growth factor
(VEGF).

¢ METHODS: CNV models were established in 105 SD
rats, which were randomly divided into normal group (5
SD rats) and experimental group(100 SD rats,induced by
alkali burn) : normal saline group, 1g/L dexamethasone
group, and different concentration angiostatin-treated
group( group AS1 10ug/mL and group AS2 20ug/mL).
Slit-lamp microscope was performed and the area of CNV
was calculated on 3, 7, 14, 21 day after injury. Then 5 rats
were randomly sacrificed and the corneas were taken for
histopathological and immunohistochemistry examina-
trion.

e RESULTS: The area of CNV in the AS groups was
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smaller than that in the normal saline group 3 days after
cautery( P < 0.05). The expression of VEGF had statisti-
cally significant difference between AS group and normal
saline group(P<0.05).

¢ CONCLUSION: AS can effectively inhibit rat CNV after
alkali burn. The mechanism probably is down-regulation
of the expression of VEGF.
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angiostatin;vascular endothelial growth factor
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B B B0 M 2 (angiostatin, AS) X FRBURe40 # 58T Ak
If%& ( corneal neovascularization, CNV ) A Il PN 52 410 g A=
A (vascular endothelial growth factor, VEGF ) 23k [ 4E
F 5 AS X CNV (/R K ALH

Fri%: SD K 105 HEEHL A IEH X IRAL (5 H) A PR
KA HLFEARFALL AST 4 AS2 41 (425 H)  BRIEWR
AN, 28025 R 22 IR BRRE 4 CNV BERY 43 5l 7 2k
BHER K 1g/L i ZE K MA WK 10 wg/mL AS ¥ .20 wg/mL
AS WRIIR 4 K/ d, TobEfiJa 1,3,7,14,21d iz 3¢
BRAT | fgss 41 84k 5 O 3 WL 58 26 il A K BE R T AR
VEGF Hy#ik

GRASIRYTALRBEN 5 55 3d R A5 B IA] £ CNV T ALY
W /NT KA (P <0.05) o BlBED f5 45 I TA] A AS R 97
41 VEGF Rkt ] /> FEK 4 (P <0.05)
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MR BCKE 1 2 e PR DL A BCR PR, R 2 v B AR
HRBE A T BOAY A T AL 1ML ( corneal neovascularization
CNV) AT RSN #1 B 1E TR | B0 2k 23 A, 02 F
SETE I A TR B R TS AL WG S0 B T A M AT, ot A5 41
2 (angiostatin , AS ) 72T 4P 7 K I A — i BT 2L L8 4 )
FRUT R A L A SR A B R P AL AR T A
M5 N B A A K [ F (vascular endothelial growth factor,
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VEGF ) J&—N 2% 0 P T I A B R 7, % B A4 af.
HHAMRRAMEIEERY . A8 K R CNV A
AL RIS AS X CNV, VEGF 3k A/E FH S ALHI , 45 53 8w
AS B B MHIBREG CNV , Al B 5 HAMH] VEGF 23k
AKX,

1 MRFFE

1.1 #Eb fEFEAE SD KR 105 H RS & 250 +20g, H
e, ) P ER R F LR s b FR i, SCE0HT 2B
KTk AT JCHR T A8, BEMLEL 5 HAEIE & X, Ho4x
100 HHIVERBE 7 CNV BLRL, JEFEAL 2 % 4 41, 4441 25
H OB TR BRER K 1g/L b ZE K FAK . 10wg/mL AS W .
20pg/mL AS ¥R , FEAANMAA IR EE Sigma 23 A,
DA B ER 7K TG B BE ) 10w/ mL, 20w/ mL T 43 %%,
AC UKFFRFE 45 T . it VEGF £ Si ke difk & DAB 5
& A,

1.2 7%

1.2.1 BURGIWERFE KR 100 2 100g/L K G5
P RRI S, 22 IR 10/ L Ml PR AR 92 25 T JRR 8, 10/ L B
FE SR | 45— MRS BLAR 3. Omm B2 [FE B 4532 A
Imol/L B NaOH Y7 H 20s , W+ 2 437 Wm DR I T 1
JiE i g R AT 40s J5 BUT , A2 BLER K vk 1min, FEAL 43 BT 4
A 25 H, 0 T A K 1g/L i ZE K AN IR
10wg/mL AS ¥ (ASI 4H) 20pg/mL AS & (AS2 #) % iR
4/d BEEGLER 3o/L AP BRI K 10g/L PG5,
ARV AR, 3 Y/ d 1wk,

1.2. 2 R CNV IS SEENH /58 H BT 2
TS IREE AR LA RE I, CNV K H 5 B W8S XA )
EMATLEZ K I CNV K KB AL S =C /12 x
3.1416[ r*-(r-L)* ]334 CNV AR, C 1036 A 51 45 9 il
o7 AR AR, L AR I AR A A A IS ) K3 e AR 3R
AR

1.2.3 MEALAREZRRRAKKE mWSEGE 1,3,
7,14 .21d F A3 5105 HOR RARSE, BUZE IR ff B #E 1 7%
PR LUERG AT A IEAR A 409/ L HEE [ 2 A7 i f 31 4]
A, % HE Yoo R e A AL VEGF ik, e difbye
SR A F AR & U I R4 T, DA AR B R KA B —
UM BATERT IR DAL LN H B B 0 008 BH ) B A
Y 200 B SR 40 L J AN Y € oA B, R s 4 2 i 58 B 43
e+ (BfR) o+ + (BREER)  + + + (FFRA), KBiE
R Q-550 S HE R AT {3 A VEGE & i, B9k
FBEHLERL S AN HOEF 10 x 40 £585 FAEEG 8T, 118 5 4
LI %) 73 6% & (optical density,0D)

Goit2E b UeRl B S | A SPSS 12. 0 #44
PTG, R VORI x 25 M7 PR LAl He i
KM/ N 2215 (LSD) HL R R 5 2253 B (ANOVA) |, |
FAEAELLRUI P <0.05 JIH;
2R
2.1 EEFEMEEKER  btiE5 3d &ihkdlnT
UL CNV 4= K| M ZE KP4 F AST1, AS2 20 JCHH i 1 45 5 7d
2 14d, 4541 CNV AR, $h7K 241 CNV K, M
i FL , A7 15 A 5 s ZER A2 S AST, AS2 4 CNV K Fi i,
AT IRt bE 173 X, oK D it i FL s ke 43 5 21d, R K 41
CNV WHIR , (04T o 9 A S 40, M JE K P A1 S AST,
AS2 Z1 CNV R B B8R 17 )5 45 sl 1) A b ZEOK WA 41 K

1 AIEFEESG 14d CNV £KER A Fh/K4A, fAFK
IR, CNV A K BBl fL X ; B, Hb ZEK AN, f B o [
Bk P BERS , CNV AR5 808 K A MR IX ;. AS2 41, ff i35
B, CNV R .

AS1,AS2 2 CNV I EER K/ (P <0.05) , AS2 ZH A
et 7d I A5 IR D) B A I A5 T AR 2 A M 3 K s 2 i 2
(P<0.05,%1),

2.2 EALREERE  WhUiE 1d, KA MAE L
J & | AR RS T R s 20 R I 5 T M ZE K A ZH  AST 4]
AS2 AL 1 ~2 2, RIEAIMERD . Fetii)a 3d, #hK
AR b R RS Fa L SR K i B ., m) L R v ok
AR , BB A LA 2 A i A A 9 A R
R HTERINL (AST, AS2 21 Ff I I B R 5E38 | /D ROE 4
JHOIREE , M ZE KA AL ] UL A /IN B A 1 A8 25 T AST, AS2 41
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F1 WEGEEECNY AR (x 5, mm?)
. CNV iR
3d 7d 14d 21d
ihokdl 12.16 +1.38 21.88 +2.57 28.88 £4.00 23.64 £3.22
B SN 7.64 +1.08" 14.88 +1.61* 16.44 +1.81* 14.84 +1.96*
AS1 21 6.66 +1.06" 12.50 £1.66° 14,40 +1.33" 12.52 +1.06"
AS2 21 6.18 +0.70° 10.64 £1.32%°  12.06 £0.79*%°  10.54 +1.23"°
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{1, KT A ML 5 B M RN FAE b e 2 ~ 3 J2  FE R KM, A7 4EHRS SO, AV S AE A , 3B AR L8 /b 5 G AS2 4, ff it
R4 ~5 R BEBUZR KM AR SR AN B A=

%2 WSEGEREMESEARM VEGF T OD & Ets
215 1d 3d 7d 14d 21d
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L ZEAKAAH 0.20 £0.02° 0.26 +0.02° 0.44 +0.03" 0.25 +0.02° 0.17 £0.02°
AS1 4] 0.17 £0.02" 0.23 +0.02" 0.34 +0.02° 0.22 +0.03" 0.15 £0.02°
AS2 41 0.12+£0.01%° 0.18 £0.01*°° 0.27 £0.03*° 0.19+0.02%°  0.12 +0.01*°
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3 WKEGE 7d VEGF REAAN LB ( x40)  A.Eh/k4H ;B HLZEKANH ;C.AS] 2H;D.AS2 4,

A A M, BbeIE S 7 ~ 14d, Eh/KH AR 1 ~ JIt0, RAEANME /D B A i IH B/ F K 4 (B 2A-C) Bl
2 2 LR AN, AT e AN b A 3 75 AT UL gk 4 IR et 21d, SRk 4 Fa b R 52 HE , S0E AR R i 2 B
WA, /DR R ARCIRES , A K, B M BRI th ZERAN AL A L R TR AT L,
N FETRLI AN ; 7 AS1 2, AS2 Al A B2 A 2 ~3 240 JELIMRSZ, AS1 41 AS2 21 ff i I iz 5838 AR/ RAE 41 i

1054



Int J Ophthalmol, Vol.10, No.6, Jun. 2010 www. IJO. cn
Tel:029-82245172 83085628  Email . 1JO. 2000 @163. com

=i,
2.3 RBHANIKM VEGF RIZFER VECF LKA T
A BB BE R, B0 1 ~ 3d, 440 ] W VEGF {ERAE
ORI T35, Bk 4 + ~ + + , HIZERIAAL (AS1 41 AS2
HE + BB )G 7d, 45 40 VEGF Fik ik gnig, $hk 4
A DA 22 9 i AN LR ) S KB CNV, VEGF Rk & + +
+ HBEARMA R + + ~ + + + ASI H A2 HE + +
(K 3A-D) ; BB )5 14d &40 VEGF 34 i R, $hk
A5+ + MK AST 21 AS2 2R 1M 45 PN Kz 40 i B 4
Yefn B+~ + 4 BB 21d, %540 VEGF 2635 1 &0
559, B J5 45 B E) 4 AS IRYT 4L VEGE ik i Bk T#:
KA, B2 R P Leica 23 7] Q-550 5 3 K453
Br 53 #r VEGF & it , LAV 24156 % 2 (optical density, OD)
AR, 255 W ASIRIT Al Sk 4l B g2k 2
F(P<0. 05,%2),
3 iTig

CNV 5 Rsfb 2405 | AR R A I BB RS A HE e s L
WYIFHIE, CNV 5| 1) A R5E9s 25 2 H e TR M A 55 5
Ko SA REREAE Mo S S5 T i B, CNV T UML) E I 1 A
SELMM F LN RS Y CNV IERGE R, VEGF 2— 1A
S8R PR TR R A A K DR X R A 1t A ELAT AR 5
FOFEEAE F , Philipp 451 &80, F RS2 050 AR VEGF fY
2635 ,160ng VEGF RIVA] 755 5¢ BRUMA ST AE il A5, 410 1
VEGF 7] LA EFEACH A A AT, R %) IRikiE
et E KB VEGE BIZRR7K -5 CNV B AEE

AR VEGF FE1E 7 MIEAUE a5 ik, EE R
THRE Rz BG4 41 VEGE a4 {H AS V&7
AW RALTEKA , RO F I, VEGE 78 f B2k 1A 1
i, BERHEERS VEGF Fik B il o, 283k T MM -
B A FRTE 1 9 i A IR BT A I P R AR PN, 4%
4 VEGF ik T 7 ~ 14d ik =06, S PL R, £ 41 CNV 4=

KRR, BLJE VEGF 22152 #ie s , CNV AR A2
18, VEGF %&ik5 CNV 3FE-FAT, AS R4 KM A
SRR I A A AR 2 — 1 ST B AS X CNV A3 45058
AIRIRIAERY . AS J0 CNV BIBL A5 2 LAAE G SC
k22 25 5 A 9 CE I N B A0 A /R T B DL AS Xt
VEGF FEHIBIBST, AT SE B0 25 2R A B AS 677 4L kbe
PiJa 45 il sl VEGE Zih Bk /K41 (P <0.05) . B
AS 1l T VEGF %3k, AS {67741 CNV BV ER /K 41000
(P<0.05) 47 AS REiE i M VEGF &35 3 il i e 1
CNV BRI Emsbe i 40, AS 67 20 58 58 E S
07 B2 5 S0 40 L e 1 A/ | A T L 2 OR A R 24, 3] AS
TRYT LA AR NRE W], 1 T KA 20 Ff 58 1 B 97, BT AS IR
FrbEDs CNV BAT B A 8CR | [a] I RE 400 A 7 158 58 i 2
B PE T HUZERAS . BT AS E AR EFEATIR AR 195250
K BRI BT RS R e RO, BA A
FR Il PR I T35

SEZ 30k

1 O’ Reilly MS, Holmgren L, Shing Y, et al. Angiostatin: a novel an-
giogenesis inhibitor that mediates the suppression of metastases by a Lew-
is lung carcinoma. Cell 1994;79(21) :315-328

2 Philipp W, Speicher L, Humpel C. Expression of vascular endothelial
growth factor and its receptors in inflamed and vascularized human corne-
as. Invest Ophthalmol Vis Sci 2000;41(9) :2514-2522

3 JHHRAL I, T . fA BRI IS VEGE Y 3R3K 500 A 148
G 7. IELHTHERE 2005;25(4) :315-317

4 W I, TR SR I 3R 0 O B A R AR 1A Y A
5. IREHIFSY 2009527 (6) :468-471

5 Veitonmaki N, Cao R, Wu LH, et al. Endothelial cell surface ATP
synthase- triggered caspase-apoptotic pathway is essential for kl-5-in-
duced antiangiogenesis. Cancer Res 2004 ;64 (10) :3679-3686

6 Tandle A, Blazer DG 3 Yd, Libutti SK. Anti-angiogenic gene therapy
of cancer: recent developments. J Transl Med 2004;2(1) :22-42

1055



