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[({#ZE] 8 W% Bevacizumab(Avastin) 2 £ i T 3% 4 4 & IR A JE % £ &1 % (corneal neovascularization, CNV) # A #y 3% 57
ER, ik WL AA %48 R AL H E% 3 B4 (A 4,3 R) A M B 4.9 R)F Bevacizumab( Avastin) ¥ 77 4 (C
4,36 F),CHAXBRAL A4 H .1 dMFAEBTHCIA,9 F),1dAHNEBFTHC2 4,9 R, 14 d/MFEEFTHCI A9
PO M4 d KA EH T AL A9 R, BAF C AR AL FH & CNV AR, C A 55 & A0 5 A &R RS ET T4
Bevacizumab(25 mg/mD) , /N FI EH 0. I ml, A EL 0.2 ml, REFAARARABECNV AKFAAITEHL TR, L TEHK
B T14.28d 2Rl BT AEAMT RN LM A KL LT VEGF 89 % £ . ELISA =8 B AN VEGF & &, £
FONV AKEI.7.14.28dC1 F2 C2 38R B4 YW B H (P<C0.01),28 d i C3.C4 4% B4 W 8 W% (P<<0.01);28 d
BC1 4% C3 A B R % (P<0.01),C2 4% C4 4 BB (P<0.01), ARALF VEGF kxxfufp k¥ VEGF 4 &.B 4
Mt R A E.ELS CNVERAANE EMX(P<0.01);7.14,28 d B ,C1.C2 A ¥ 1K T B 4 (P<C0.01);28 d # C3,C4
31K F B 4 (P<<0.01);28 d B C1 Af&KF C3 41(P<C0.01),C2 #1&F C4 41 (P<C0.01), C1 #1 C2 A = A BL & C3 1 C4 4
ZEAECNVER ABEME AT VEGF K FFAHTLF £ 5, 4 w34 HE T E 4 Bevacizumab T H CNV 4 &k, B 7
H1 R 2 b W R 2597 3 m B %, Bevacizumab B T #E 5 T A MR A 2 VEGF kX R F K F i VEGF 4 EA X,
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Bevacizumab (Avastin) inhibits corneal neovascularization in rabbits
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[ABSTRACT ] Objective: To evaluate the effect of subconjunctival injection of Bevacizumab ( Avastin) on corneal
neovascularization(CNV) in rabbits. Methods: Forty-eight New Zealand rabbits were randomly divided into three groups:normal
control group (group A,3 rabbits) ,neovascularization group (group B,9 rabbits) and Bevacizumab treatment group (group C,
36 rabbits). Group C was further divided into group C1 (1 day small dose group) ,C2 (1 day high dose group),C3 (14 days
small dose group) and C4 (14 days high dose group) ,with 9 rabbits each group. CNV model was made by suture in group B and
C. Animals in group C were injected subconjunctivally with 0. 1 ml or 0. 2 ml Bevacizumab(25 mg/ml) in the left eyes. The
growth of CNV was observed every day after operation and the neovascularization areas calculated. Expression of VEGF in the
cornea was detected by immunohistochemistry on day 7, 14 and 28 after suture. VEGF content in the aqueous humor was
determined by ELISA assay. Results: CNV growth in group C1 and C2 was inhibited significantly compared with that in group B
on day 7,14 and 28 (P<C0. 01). On day 28 the growth in group C3 and C4 was significantly inhibited compared with that in
group B (P<C0.01),that in group Cl was significantly inhibited than that in group C3,and that in group C2 was significantly
inhibited compared with that in group C4 (P<C0.01). VEGF levels in the cornea and aqueous humor in group B increased as time
passed by,and they were positively associated with CNV area (P<C0.01). On day 7,14,and 28, the VEGF levels in the cornea
and aqueous humor in C1 and C2 groups were significantly lower than that in group B (P<Z0. 01). On day 28, those in group C3
and C4 were significantly lower than those in group B (P<C0. 01) ;those in group C1 were significantly lower than those in group
C3 (P<C0.01) ;and those in group C2 were significantly lower than those in group C4 (P<C0. 01). The CNV area and VEGF

levels in the cornea and aqueou humor were similar between Cl1 and C2 groups and between C3 and C4 groups. Conclusion:
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Subconjunctival administration of Bevacizumab can effectively inhibit corneal neovascularization in experimental CNV model,and

early administration has a better outcome than late administration. Bevacizumab may exert its effect by down-regulating VEGF in

cornea and aqueous humor.
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£ B B 4 1l % (corneal neovascularization,
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A5 | FA IR RS A DL R TG AR R A B R D R AT G,
WEAKK 725 7 008 A4 m0m A B 5, 2o
EWNEAERKKET (VEGE) 22 —Fl B A R 55 P 42 o 1M
N B A0 43 LAY T TR AR IR 0 I e AR
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Bevacizumab ( Avastin) 4= 9 il 57 J& — i 5 20 1
U VEGF AU fb 5 5 R T i, ol LA B A 2 0
VEGF 5K %5 &, 38 o 300 1 G A= W 2% 305 7k ) 42
BHIET VEGF 1 52 08 (9 45 4 1 B Ak i 3 35 s A8
A LA BB L, I 2 AR SR W IR B L K2l TR YT
AR PR A= I o B 0 L 28 R AT Y 2 A
P REH0) . Bevacizumab ¥ BR B 4 1 8 1 9 0%
BIT AR W &, (B A I PR 98 3E W Bevacizumab 1E
JH R TR 66T 0 R 400 o 7 A= i 4 1) A5 2 I 1) R0 245 1Y
[F1] B iRF ] A5 755 0 — 2B 05T

ABIFGE I S iy A 2 0 o A5 S A B CNV BB,
BEL)T 1 d A 14 d BRESIEE 23 1 1 5 AN [R] 5] it Bev-
acizumab, WLEE CNV A K6 B0, A I £ W65 20 23 0 o
K VEGF Eik1EH . B fE 5% Bevacizumab Bk 45
IR S 24 %68 592 30 P A A S % 0T A 1L A A B Y
TEITAE T LR AN [ 70 ek R BT 3005 A i VEGF
(9K CNV B 20, i FRIG T CNV 424
FHE A AR 0 S

1 MBFFE

1.1 A /INEPR VEGF bkl @ 3 H
R&D Al AR il Fhi/N R 1gG %z 4 1k 3
AR F & 54 8 DAB R F & W [ L0 Y
B4 A BB 2\, Bevacizumab W H 3% E GENE-
TECH A ® dt5 B9003B01) , ¥ M 25 mg/ml,

1.2 A 4w BUEFIE 22 KA 48 HL KRR

[Acad J Sec Mil Med Univ,2009,30(8):907-912 |

it 2~3 ke W H LA SC I B W) 5 L AR TR
AIE SCXK (P 2007-0011) , fff F % AT IE SYXK (3
2008-0052) , MEREASFR , fdt FEAR B R 47, H A BAT @
TR A A G IR AR AE R BE ML 3 4. 0F H X IR
HH A3 L BERA B 9 HRIT4 (4 )36
H T AR S A 1 d/AFIEA(C 1 d KFlE
HC2HH 9 H, 14 d/hRIEH(C3) 14 d KAlEA
(CH% 9 H,

1.3 BARAE EHFELBR LK, RAT 30 g/L
L2248 (30 mg/kg) H-Sr i bk iE SRR .5 g/L
TR IR SZE IR 2 RS A 2 WS 45 S A
ARATH B R, THEEEE., FARHBE - AZRD
BE I AE & f 8% ( TakaGi SEIKO, OM-10) F #17, &
HR RS %, bR 45 48, 6-0 J& e T RG24, BR
3.6.9.12 SIS 1 mm b4 9I4E 4 B 1E] KA
JREELR IRIEY) 2/3 MR EE , 2 4k o b A 0k i )2
MR EEZY 3.0 mm, FEMA LR TR K29 1.0 mm,
B 3k o E AHIT By o R BRI AR D B R KRB T %
g RJ5HH KA LA T V% 2 A B vg . S b
B, IRl — VS AE LRV 2 LA B B BR 4> 1. R
BEZR I 24 hoE, IR — 07 = U A K G ok BE U 2%
CNV AR ZEL£ A CNV J5 iy ba H WL,
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SWRMAZ A, 435 T8 7.14,28 Kid% CNV K
JE I P S A, [ A R GE S (CANON., pow-
er shot A60) AYEXTHR, JGy74HH ., C1 F1 C2 HHTESM
MEAELL IS 1 d.C3 Fl C4 AAEFNIELGELR )G 14 d 5 T
Sl gt 0.1 #1 0. 2 ml Bevacizumab (25 mg/ml),
BRI (B ) FE IR G 14 d 25 R 1 57 i 4
VW 0.2 ml, HEGFHE 4 g0 10 50 BE f IR 2% 2
mm & T2

1.4 #aldgtr MEELEE 7.14.28 K51 H
25 SR FE T A BE 45 21 S 5 A, 7 BRI TR S AR A
A AR MRS 9 s AL B 2 B K 2 0. 2
ml, PAIUSE 7 7K VEGF & & 5 BUB 2B i 48 2 K £
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BRZH L, YA 2 mm X4 mm, FH 40 g/L H B TR IE
SE AT H-E Ry dl 2k 2g g (o,

1.5 RBEMAZBAFEF EHDABELELS P VEGF
A BRARE B MK B A, T
RIS 4 pm VIR 3 K JBEEE KAk, fg 41 L
—sRE AT H-E Y 0 W5 A OB B A8 4k, i
VEGF fue 41 fk e o 4% 3 70) & ud B B E 17, 8 0
WL, LA 2O D A v € 0K A BRI b o
TR G I 4 PBS A — U AR g 990 X B BH
TR BV VEGE 8 133k 19 ALY 4 i 40 M
YL R B MR TR AT N 5 & — A A 4 i
] AN €05+, B AR PN 48 K 22 50040 g mT e BH A L 2
B3 4 AL (<10 %6) AT HE 51 Sk BH P 5 H L A AR YR ER 43
B 1A 200 b S22 355 R T 9 10 o 9 € (R 38 B HH RO 4 £
5 H 20 G €5 MUY B R A AR € L B 10 %0 FH
PEAR M Y (0 bR SR, BEALIE BT BRI 5%

1.6 ELISA 7 ik#m 5K W VEGE &ix  KERA
4 VEGF ELISA i1 & H b VEGF & H i &
AR B AE H OR & U0 B AT AR [ vk
JEE B o it BT 000 (14 5 58 B (Djso ) (8 28 WA o il 28 72 AR
HEMMZE L LABR A1 Doso (A 1 VEGE & &, B
pg/ml,

1.7 St SR SPSS 15. 0 i34k
PEAT I 22 53 B AH A 3 B il Wilcoxon Bk FLAS 56
PL P<<0.05 NN A G # 2R,

2 5H5 R

2.1 ONV AKWEIL HELJ5HRN 2 d ol WAL I
EIFMY K, CNV 2B RIPIRA A B 1 #5555
MAAE 4~ 14 d 8 A KO IE B, o 7~14 dhy—
A R B A L AR LR B LT 14 d L
Ji A AR S A AR 3R B R W 2218, 28 d B CNV BRLK
YR, EIF4L,CL A C2 41 CNV A%, 7 d
Ja B CNVL B /s AR G218, 78 AH I B[] g R
A 7.14.28 HCNV HIFEH /NF B 41(P<<0.01),
C1 A1 C2 41 CNV H B[] A A AN ] s 20 G Wb 3
ZE5t, C3R C4 5545 28 d(RTHIZJE 14 DCNV
W W A, R B, 6 AR R T B R (20 £
5.5)%,C3 Fil C4 20 CNV m BB /N F B 4 (P<
0.01), 28 dHf C1 41 CNV AL /T C3 41( P<<
0.01),C2 20 M W./hF C4 41 (P<<0.01),C3 F1 C4 4
CNV THIFRAE S B 20 55 JE ] B 25 5 (1 1,58 D)

2.2 AP VEGF ¢ &k IEHRMAM LK
2 EEFZ N EA VEGE 155 PRk, B 415
)5 7.14 d. VEGF W B A 0, H 3208 7 T4

FEE 1 i 20 L | 56 I 2T A4 240 L # RBE D B 00 L L YR Y 1) 4%
i 210 AR A ) I A PN B AT LR P L CNV 4 s 254
R VB AR, CLORN C2 20 ff I 8 i I I3 M R A 4%
CNV B B 5, FA M6 1 B2 240 | 35 o )22 440
DAL B A0 6 | % RE AN B AN BT 2 I N B AN B Rt A A
VEGF 3835 B B AT 09 & 25 72 B 0]t 52 20400 ) (&
2), FARRAELE)S 7.14.28 d C1 Ml C2 415 B 44
Zirh VEGF KA AR HFAE R EEEF (P<
0.05), 1 C1 F1 C2 4 VEGF ik LW 25, C3 Al
C4 554 )5 28 d(RTHZYJE 14 D AN Z VEGE %
KB R /D  ONV A4S A8 40 AR5 . 5 B 4110 £ 4
ZUh VEGF R MWHM R FE AR EHEESR (P=
0.034) 1M C3 Fl C4 HZ Al W 22 5. 28 d A} Cl1
H VEGF BYBAPERIB R T C3 4 (P=0.025),C2 4
VEGF iy FHPE R 5 2L T C4 4 (P =0.034),
Spearman # 3¢ 43 M & B, ffi B 41 21 VEGE 3£ ik il
CNV T BFAFE i # A OCHE (r=0. 923, P<C0.01) ,

1 AEFENERSFHE
Fig 1 CNV morphological characteristics

In group B (control group).corneal limbus congested at 7 d; CNV
buds were short(A) ; CNV became wide and massed at 14 d(B) ;and
CNYV congested weakly at 28 d,but connected in web(C). In group C1
and C2 (1 d therapy group) there was no CNV at 7 d,and the CNV
was thin at 14 d(D:C1 group; E:C2 group) and 28 d(F.C1 group;G:
C2 group). In group C3 and C4 (14 d therapy group) ,CNV weakened
at 28 d (H:C3 group;I:C4 group). Arrows showed the weak CNV
that could hardly be detected

2.3 BK¥ VEGF #9kix EWRIEFEKPE—E
1Y VEGF f£7E (% 2), BHAJGB/KH VEGF & &
B E . 7.14.28 d C1 i C2 4 7k f VEGF & &
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B BT B4 .25 BA BEEP<o. 0, C1 M
C2HM I, “&)n 28 d(RIHZYE 14 HC3 M
CA H P37k VEGF & &8 T B4 (P<<0.01),C3 F
CA#F E £ 5, 28 d C1 4l /K VEGF & 2K T
C3 40 (P=0.009),C2 #H P /K VEGF & &k T C4

(P =0.006), Pearson # & 4 ¥ # 7~ , B7 K
VEGF ¥ 5 CNV 1 B W 1 A 2¢ (-=0. 885,
P<C0.01), Spearman #8531 & B, 1 20 ZUR1 b7 7K
H VEGF RIAAFATE 8 3 A 6P -=0. 953, P<C0. 01).,

X1 EHABENNVEREERSABEES

Tab 1

CNYV areas and their proportion to corneal surface

(xts)

7 d after operation

14 d after operation 28 d after operation

Group n

Area A/mm?2 Proportion (%)

Area A/mm?

Proportion (%) Area A/mm?2 Proportion (%)

A 3 0 0 0 0 0

B 9 19.882+2.301 12.92+1.49 34.80143.006 22.61£1.95 36.306+4.393 23.5842.85

C
C1 9 1.31740. 689 * * AA 8, 5544,47 % * AL 15.81043.964 % *AA 10.274£2.58* * 15.930£3.898* * AL 10.35£2.53* *AA
C2 9 1.382£0.700* *AA 8 9844, 55* * AA 14.31242.830* *AA 9 30+1.84* *AA 15.281+4.229 *AA  9,93+2,75% *AA
C3 9 19.963+2. 463 13.04+1.68 35.40544.011 23.02£2.02 28.66243.479* ¥ 18.62+£2.26* *
C4 9 18.997+3.511 12.51+1.62 34,21343.202 21.92+2.11 27.76143.345* % 18.03+£2.17* *

** P<C0. 01 ws group B; 24 P<C0. 01 ws group C3;44 P<<0. 01 vs group C4

*k2 RAEESEMEKS VEGF HFRE

Tab 2 Expression of VEGF in cornea and aqueous humor in rabbits

. Cornea Aqueous [pp/(pg * ml™ 1), z=£5]
Group n - - -
7d 14 d 28 d 7 d after operation 14 d after operation 28 d after operation
A —+ —+ —-+ 3 40. 382+ 6.859 40.382+ 6.859 40. 382+ 6.859
B Ht H#t Ht 9 101.206+20. 011 194.080+29. 497 176. 104424, 311
C
C1 + + + 9 45.150£15, 094 * &4 72.449415, 487 * &L 66.428+5. 986 * AL
C2 + + + 9 51.469+ 6.244* *AA 75.425+ 7.641* AA 63.268+12.517* *AA
C3 H H +H 9 101.20620. 011 194.080+29. 497 98.679+8.317" "
C4 Ht fH +H 9 101.206+20. 011 194. 080+29. 497 97.513+7.027" "

** P<0. 01 ws group B; 24 P<C0. 01 ws group C3 ;44 P<<0. 01 vs group C4

3 %W it

EH N B h W G B TE I CNV 2 5 i
RAEF VIR B W WA 4 . VEGF 78 CNV fy
TRt B ol B o AR AR L IR VEGE &6 97
HRL 057 A L4 0 A BT AR IF 5 R D R TR B 2k i
AR AR JE TS &2 CNV, IZ AR T )8 T
YRy vk v R A PE CNV By 8 , J BIF 5%
PE CNV [ 45 AL 1, 48 2 A PE o H Bl i6 5 25 1 21
MUY, Philipp &1 BFE R . R GE BT VEGF £
FARE b K BRI B 2 T A Rk Ju A AR R 2%
1A R0 o 2T A LA N B R A e R s R, FRAT]
R FHERSE BT 1 5 LA 245 49 i 38 4 3] 3K B 2% il 4
DY) 2 0 R LT ELBR 25 BT i G T B 5 AT I R RE D

ENTEAEE S TN W oA A W ] )
FIPY Bz 40 B i 5 9 B34 A VEGF 19 55 BH 1 22 5k,
W DL R 40 3 A e B T AR S A5 DL 4 BRI

AR HEIR TEH A B6E b i) BE A7 7 B SE it i B i A
THRT VEGF B & 8 A g £F 0 i i
AR Kkt VEGF HEMRIAZ W . IF S
Y VEGF 335 & CNV YT L 35 1EAH G,
VEGF & 7~14 d SR B, HEJ5 39 Ik 35 01 8 2%
A, 5 A A 5 6 4 B i 0 B CNV A KA Ol AR —
B, B4 )E 1 ) A Bevacizumab BREEET
WS E L HE S 7 d JLF AR UL A IR AR 4
R ATRERERE%4 5 1 d ff ] Bevacizumab,
L MRl T VEGF By K-, T BR &S T 1 55 i 25
Yt 5 BRI RAE X, XF Bevacizumab 3% 55 {4 2
5T 0 25 9 A 8 1 2= 5N R L 5 7K Y Bevaci-
zumab YR (21,) 4. 88 d. 58 1 K F 1
FH 24T LATE fy JREHE B 458 40548 52 1) i B ik 3] e K 2459
WD SRR AR T ALRE DT 14 d BRI T
BB A IMAE . P RERY I R 2 Bevacizumab %5 B U
SR BN WOE R TS VEGE s H, 53 4h
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Al REA AN Bevacizumab Ml i M H A 25T
I A A B, FRATT A ke B AR AT DL R Y S5 g U
FCHURAEEE 7T R 2 WH RN S (5 EF Bev-
acizumab B Z54% Bl J1 2000 | A B AT DLtk — 25 4 )
B A A I L.

X (LR 14 DIRIT A BIBETE KB, Bev-
acizumab X & A B M VR FHEE 0, oI 2 i K
FER 2 L8 B 4L e B € 192 Bevacizumab X T
A= /NI VR HT B B, B DL, R A 4H TR TH 25 5 AR
A& AR D T (20465, 5) %0, H 3 EEE B AR 19 /0 i
YR 4E . b FRATHEDN Bevacizumab X 1E7F K 1Y
LA R RO W B4 2 A AT 0 AR L X B 2
Y i A R AN BT

Manazano %" 45 /N BRUR # 45 H Bevacizum-
ab BR/K (4 mg/ml, 2 /), 7 d J& f B H A i E TE
Y 2 38. 2%, 5 Z M I, A< 92 5 &kl Bevaci-
zumab 45 B R S FIA A R 1A R0 R AR A
HIPER L7 d A ROE A i T ARJLT O 0, XA
Je 4R S 25 W B (25 mg/mD) (2 RECR
(0.1,0. 2 mD Iy, AR 0.1 ml Hl 0. 2
ml S5 BT S CNV R 6l 808 T W 3% 22 5, %
JEE 25 Wy Al GERY FE R L B IRATHERE 0.1 ml HEST,

BATH Z s A WFIEIE 52 45 BT 5 Bevacizum-
ab TR 5 55 5 1 AR TR A i A R AL 2 A Y 1 d
WP R TR WA M RAE L 14 diRYT A
WA —E W E RRAEM ., AREEA RIS R
INE o 25 T SRR ORGP, B, Bevaci-
zumab A B Tl R 9 0B A R sl 257 A
SEIER VS R E B S M CNV, 763X 25
5] v g FRI A= 1 A8 I S D 3 A ) S0 Y e B
VIR SR NG . AE5 R T 455 Bevacizumab J& 24
Py 18 W WAL R HG i A A I v ) e B G AT DN R
e E LR 253N 2 EEaT . AT R A
B PRI 5% LAAS 1 A 3 AR 199 245 1) v 32 R o2 P Bk 1
DL 21 e 4 14 1 PR ASCR

[Z % x #]
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