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[ Abstract] Objective To investigate the inhibitory effect of bromfenac sodium hydrate ophthalmic solution
on corneal neovascularization ( CNV) induced by alkali burn.  Methods A total of 192 specific pathogen free
(SPF) degree adult male Sprague-Dawley (SD) rats were used in this study. One hundred and seventy-two rats were
chosen to establish CNV model with alkali burn in the right eyes. Following alkali burn, rats were randomly divided
into CNV group, model control group,bromfenac sodium group and fluorometholone group,with 43 rats (43 eyes) in
each group. Another 20 rats (40 eyes) served as normal control group. One day after modeling, the model control
group , bromfenac sodium group and fluorometholone group received phosphate buffer saline (PBS) ,bromfenac sodium

hydrate ophthalmic solution and 0.1% fluorometholone eye drops, respectively. The state of cornea and anterior
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chamber and the growth of CNV of rats in each group were observed by slit-lamp microscope every day after modeling.
At 1,3,7,14,21 and 28 days after modeling, the anterior segment photos of the experimental eyes were captured,and
the percent of cornea areas covered by CNV was calculated. At 7,14 and 28 days after modeling, the eye tissue
sections were stained with hematoxylin and eosin staining and immunohistochemistry staining to evaluate the
expressions of CD45 and VEGF-A. Real-time quantitative PCR and enzyme-linked immunosorbent assay ( ELISA)
were used to detect the expression of COX-2 and VEGF mRNA and protein level. The use and care of the animals
complied with the Statement of the Association for Research in Vision and Ophthalmology(ARVO). Results Each
model group showed corneal edema and opacification 1 day after modeling. The corneal edema was aggravated 7 days
after modeling. On the 14th day after modeling, the degree of corneal opacity and edema decreased gradually. On the
28th day after modeling,leucoma was observed in CNV group and model control group, and nebula was observed in
bromfenac sodium group and fluorometholone group. At 7,14 ,21 and 28 days after modeling,the percentages of CNV
areas in bromfenac sodium group and fluorometholone group were significantly lower than those in CNV group and
model control group (all at P<0.05). No significant difference was found in the percentage of CNV areas between
bromfenac sodium group and fluorometholone group at various time points (all at P>0.05). On the 7th day after
modeling, the thinning of corneal epithelial layer,edema and arrangement disorder of stroma layer were observed, and
the expression of VEGF-A was positive in all model groups; a small amount of CD45 positive inflammatory cell
infiltrations were observed in CNV group and model control group. On the 14th and 28th day after modeling, CNV was
seen in the center of cornea in CNV group and model control group;the epithelial keratosis and reduction of corneal
edema were seen in each group,and no inflammatory cell infiliration was observed in each group. On the 7th day after
modeling, the expressions of COX-2 and VEGF mRNA in CNV group and model control group were significantly higher
than those in normal control group, bromfenac sodium group and fluorometholone group (all at P <0.05), the
expressions of COX-2 and VEGF protein in bromfenac sodium group were significantly lower than those in CNV group
(all at P<0.05). The corneal perforation rate in model control group and bromfenac sodium group was 10% (1 case
in 10 rats). The corneal perforation rate in fluorometholone group was 30% (3 cases in 10 rats). In each model
group,10% to 30% rats had hyphema. Conclusions Bromfenac sodium hydrate ophthalmic solution can inhibit
the formation and growth of CNV after alkali burn in rats. This effect may be mediated by regulating COX-2
expression,reducing inflammation and inhibiting VEGF production.
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A B K e 2], 25 5 R et L (1 P<0.05) ;i
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mRNA AHX 35 B RS T dB& A T B, 1M 555 IR A
A KA L A E RS (3 P>
0.05); 1& #& J528 d, 4 41 1] COX-2 mRNA F1 VEGF
mRNA X R R 5 R, 2 R BTG E 8 L (¥ P>
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2.5 M4 COX-2 i VEGF 3 %&b

2 AR B[] A5 ff B COX-2 K& VEGF 4k 1 3% 3k
HOAKE, 2R WA ST ¥E L (COX2: F,, =
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I} i)
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FIEFHX A, 25 WASR I #E L (¥ P<0.05) ;1%
BET dFI14 d, &R 2H VEGE H H R BB T IE
WA, Z R A G FE X (¥ P<0.05),
Ja7 d,CNV 20 F Rl %) R 20 COX-2 K VEGF & [ 3%
IR IR B B ORME, WY& TR PR, 2 R A 5
HEE (¥ P<0.05) ;i fif5 14 d, CNV 4 5 3 JF 1R
B2 COX-2 & VEGF S RB R ILIK, Z R AL
M (P<0.05), Hp gl COX-2 & VEGF & 1
FIR A, Z R RG i #E L(H P>0.05) ;& i )5
28 d, R4 ] COX-2 J¢ VEGF A RIB I, £ 7
Bilge it L (¥ P>0.05) (£3)

®2 BHRREBEBARFEAESR COX-2 % VEGF mRNA 1§ % 3 ix 2 bt % (mean=SD)

A AR 5 COX-2 mRNA MR £ ik &

S A R ] 5 VEGF mRNA AR X 335 &

415 RER 7d 14 d 28 d 7d 14 d 28 d

1E % IR 41 4 0. 828+0. 053 0. 839+0. 080 0. 860+0. 076 0.707+0. 191 0. 839+0. 094 0. 690+0. 179

CNV 41 4 9.560+3. 960" 5.085+3. 479 3.41422.221 4.796+2. 199" 2.927+0. 868 1.815+1. 625

(LR RORiE 4 9.485+4. 425° 4. 843+0. 937 4.121%2. 417 7.93224. 678" 3.654+1.096 1.65120. 615

TRIF TR AN 4 4 2.351+0.795"™ 2.056+0. 746 2.229+1.192 1.368+0. 312" 2.179+0. 752 1. 065+0. 459
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TE:COX2:Fyy =12.839,P=0.000; Fyy =3.563,P=0.037. VEGF : F 1y =10.791,P=0.000; F .y =7. 306, P=0. 002. 5 45 [ I} i] 4 1F % % B8 2 b

8,4 P<0. 05 ;5 % [ I ] 5 CNV 41 L4, " P<0. 05 ;15 4% [ I ] 5 AL 5 %) B2 L 4%, © P<0. 05 (BRI 2 5 224047, Tukey 2 38)  COX . FRA & ; VEGF .

138 N B AR R T 5 CNV o BERT A il 4

®3 BHXRREBEBARFAESR COX-2 K VEGF & 53R iA LB (mean+SD )

TS A I COX-2 B R B4 A

Eigl FEA R

TG AN R I E] 25 VEGF 28 1 KA 4G

74d 14 d 28 d 74d 14 d 28 d
I X RE 2 4 14.612+7.567 14. 246 +5. 644 21.495+10. 389 1.503+0. 432 1.903+0. 303 1. 8690. 156
CNV 4] 4 86. 166£6. 015" 80. 646+7. 432° 52.568+ 8.499"  32.304x8.375" 29.709+9. 983* 8.821+7. 964"
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VEGF : [fil % P9 B¢ 45 K B 7 ; CNV . ffy R8T A= 1L 5

2.6 HAhIFAAE

528 d, CNV 4] 45K UL A B 28 AL, A0 b AR L &
ARy 20% (2/10) 5 45 00 XF B 4 T 58 L R AR R Ny
10% (1/10) , 5 5 BRUAL A& A= 5k 20% (2/10) 5 IR ZFER EM
MM LR A H o 10% (1/10) , §i 55 R & A3 N
30% (3/10) ; K Je 20 # B 28 L & A= %234 30% (3/10) ,
HE P AR & R0 10% (1/10)

3 iR

Aol B AR 2047 140 7 Nk A CNV, JE i 12%

COX: F 42 & iff ;

(R H B e R o BB 15 R e IR AT 1 2
B2y i 18% o rhE ) 80% i F1 B 15 2 H Ak 2% ik
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51 1A BT A L BRLS H 5 29 4537 0004 JL v g
PEP o mT 5 20 I B R SR8 B L NV RS BRI
TSR A IR0 o ol T A IR AR 47 B IR A6 1 B
HWOL, B, AR ok CNV R BIF 98 22 5% 45 T 0 be 4 1
IR ) A T TR R R S B e
AT RER BN IUGE 0 J5 CNV BT HAT $RA1 a
JRLEA BT I R PR R A o AR B 9 e R e
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B Kl | bk 2% TR A I 45 0 6 I PR B 3 il AT
Fel0 T T O N R RS R A UKL 25 15 5 R
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