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Abstract

e AIM. Through intravitreal injection of celecoxib in
oxygen - induced retinopathy ( OIR) rat model, to
investigate the effect and mechanism of celecoxib on
neovascularization of OIR.

e METHODS: Ninety - six 7 - day - old SD rats were
randomly divided into 6 groups: Group Z:Normal group;
Group O: OIR ; Group A: OIR + vehicle control group;
Group B: OIR + 5ug celecoxib group; group C: OIR +
20u g celecoxib group; group D: OIR + 80ug celecoxib
group. In addition to Z group in the normal
environment, the other groups were established the OIR
model. The neonatal rats were given intravitreal
injections of dimethyl sulfoxide ( DMSO ) and the
corresponding doses of celecoxib on the 12th day after
birth. The rats were sacrificed on day 17 after birth. HE
staining were employed to count the vascular endothelial
cells which were breakthrough within the internal limiting
membrane of retina. Immunohistochemistry staining
were utilized to probe the expression of VEGF protein.

¢ RESULTS: HE staining showed that, the number of the
endothelial cells in the retina was 0.44+0.18, 30.60+5.36,
28.05+4.68, 19.58+4.58, 10.13£1.93, 7.58+2.68 in Group
Z, 0, A, B, Cand D. In addition to Group O and Group

A, there were significant differences between the two
groups ( P< 0. 05). After treatment with celecoxib,
breakthrough of the internal limiting membrane of the
vascular endothelial cell nucleus was significantly
reduced, and positively correlated with the dose.
Immunohistochemical results showed, the expression of
VEGF protein in Group Z was negative, the expression
rate was 10% ,the positive expression of VEGF protein in
Group A was higher than that in Group B, C and D, and
the positive rate was 86% , which was higher than that of
Group B, C and D, as 68% ,42% , 30%.

¢ CONCLUSION Celecoxib can inhibit the OIR model of
rat retinal angiogenesis, and the effect of suppressing a
positive correlation with the dose, its action may inhibit
VEGF expression.

* KEYWORDS: celecoxib; oxygen -induced retinopathy;
neovascularization; cyclooxygenase-2

Citation: Li P, Ren B, Gao XW, et al. Effect of intravitreal
injection of celecoxib on neovascularization in rats. Guoji Yanke

Zazhi(Int Eye Sci) 2017;17(4) :635-638

HE

B 89 - 38 2 X KBRS 5 00 90 48 (oxygen — induced
retinopathy , OIR ) LR MR AT B B O s 1 B 2Ok A,
FEREATAE OIR H X #0053 A 15 4 FH B LML
Frik PR 7 Kt SD FLEL 96 HEEHL K6 .7 4. IEH
250 41.0IR 4 ;A 41 : OIR+IF TN IR ZH s B 41 . OIR+ZE kK
HA Sug 41;C 4 OIR+ZERE AR 20pg 24 ;D 4 : OIR +3E
KB 80ug A, R Z AIAEIEH IR FRAN AR 5L
M ES7 OIR 57 ZLRTFAEESE 12d &M G 4 T 3%
TR Py T S T R AR ( dimethyl sulfoxide, DMSO) FHH
N 7 Y FER AR, TAE R AR 17d b5, i 20 0) i HE
Y (0 LA I IS 2 21 285 53 R S B P T 1) i A8 PN B2
YHMIAZ R, A WU R AT e e AL Y K I VEGE 25 Y
GER.HEROE/R,ZH . 04 AH B CH.DAHE
T 400 D) 8 R AL B I P B2 A A B 4 o 0. 44
0.18 30.60+5.36.28.05+4. 68 .19. 58 +4. 58 [10. 13 +
1.93.7.58+2.68 1~; Bk O 415 A 4k, 54 22 7 H56H
Gt FE X (P<0.05) , 3R EARIRITIG , 280 N AL
A IMLAE PR 200 A B S sk /0 | L5500 o TR A O e i Ak
S5 WR, 7 4 VEGF S ARk 2 M, REE N 10% ,
HAK A W VEGF AR FHMERE, 0 A 4L HER R
B, B SRAY 01R 90% 86% , 3% B Jg b 48 €0, i hir ki 141
e, Y@ F BLC.D 41, H = 411 A 28 3k 4K U s A% A
68% 42% 30% .

510 FER AN RE S A A i X B OIR AR U A0 X 53 A=

635



EfRIERIEE 207 F48 F17HE F4H
E815:029-82245172 85263940

http://ies. ijo. cn
BB {S78:1J0. 2000@ 163. com

M AR, HLAM SRR 5500 E A5G, HAE T Al RE i i
i VEGF 26355230 ,

KRR ZEREAE A S P A B AR LA SRRk
i -2

DOI:10.3980/j. issn. 1672-5123.2017. 4. 11

51 A8 AT, e, 45, S0 (A s T G ok A 400 R B
ML A 0L AP . PRI 2017517 (4) :635-638

05lF

FLP= JLAE X JE% ZE ( retinopathy of prematurity , ROP)
B R Fe R LT RS HL A 5 R 7 K 7 R A R A
BB T, L7 LA R SR AR i WA A i LB
F IR AR AR AR L R AT R ] R, T R
FILESEN EREN L EhER R %
K AT R — PR S %) 2R 4 AL I - 2 ( Cyclooxygenase -2,
COX=2) i3], HA 18 i id | i/l S 5 2 Be 55 2 mll 1
FH/NEOOE R R R BT TR R MR 0GR 65 &
R R R S PR S5 , R 4 AT A i A5 78 O T
W Ml A ST o ik R AU S I R AR
(oxygen— induced retinopathy , OIR ) Y K UL RIS 570 p
P 11145 95 PR O 5 ROP WA B R AR E W &, 1 IR
XoF L3 5 A s PN 3 S A () 390 ) R A T UL % 2E
SR AL P BT A A8 B A B LD, S ROP
HTRYT ST Y PR AR
1 MR %
1.1 ##4
1.1.1 SEBRa BRI 7 K@ RE SD KEL 96 H (il
ER RS o0 iR SPF 4%) IR 15g 247, M5
ANBR, SRk AL [ R R e sh W B shi ke &
FEUE, A5G TR R A8 00 J 0] 52 36 3l ) K A 3% 45 AR 4
B E B 22 HOR 22 51 2 HLE W (S5 B ) A AR )
FLI
1.1 2 EERFMMET ZERE A JFORH (B AL 24 AR T 1k
Ty w, WAL &), VEGF ( vascular endothelial growth
factor, VEGF) T {4 (iR DU - 4L ¥ TR A R |,
E) e uln & (b hE S AR ARARS
Al BN A (BUN R B A AR =) D), el
RS (hamilton, 2 ) 62 A4S (Olympus, HA) |
1.2 Fi&
1.2.1 EWHWHE 7 KL SD K 96 H AL AL )
ke A, A 16 H R, Z 4 IER ;0 4. 0IR
ZH ;A 4 OIR+IF XS IR 4H ; B 4 OIR+ZEME A Spg 4H;C
2H . OIR+ZE M A7 20pg 2H ;D 21 OIR + ZE 4 H Fii 80ug 4.,
Bk Z HAEIE S HEE RN, R & 3L I ENT OIR A5,
1.2.2 OIR RBIRIEL K5 Wik 7d 19 SD FLE S5 Wi FL &k
R — S T A BB AR N, A e R AR T4l 48R
AR AR 0. 75L/min A2 47, (25 2% N A5 R AR HF
TE 75% £2% , Wh{RAVR BE R FEE B HlEE 6 IR, B RAT
TERERSAR T4 FRUHRE IR F 7K S B 485t 2L B B, 428 ) Fsf
[FI7E 10min PLN i 8RR T3 2 12d , SR i T 4T
AR 259 SR 5 i PR R 3R 3 17d, A0E
1.2.3 BT E B ZORE AR R 23 5 % T L0
( Dimethyl sulfoxide , DMSO) Hr, e il A [ e B2 1 26 ok &
1.4 16pg/pl , A B.C.DHTA)G%H 12d B8 I
TS 109% 7K & 58 (55 10g 0. 03mL) JRREE, 52 7 FEmt R i

636

R SR, 52 2% MR YRR i v R oy MRS | I8 ) LS 2%
Tmm &b B EEL, BEEB A 9 4301 1 5 Sl (9 DMSO ¥
K14 16pe/ pl FEREMERAS SpL, REHEH 3 K
R IR SR .
1.2 4 HE & Z/AEFS 17d N, S AREHLE 8 HFLE
25 10% 7K B SRR NG s VR 59 o0 1 R 22 38, AR 5 s T
MR AR ER B T 40g/1 22 5 S f [ 22 50min, FA 2 s
T EBRIRTT Y BB A R N (LR B8 L R e )
BT 40g/L 2 I [E 2 24h J5 5 ALK , A7 S a8
AT T B R BT E SV A, W R TR
5, B E] B 30wm , A HARERE 4 5K U1 B FH T4
, FASBEYME 16 5KV 17 HE Y, 76 AR T
T 2 AR ) S Py R %) AL PN B2 A B A% B (st
A5 P AR 6 2R 4 A5 P R A A )
1.2.5 UMRALRBALEE KAMYLEIRD 17T
S A AL YL @ TSI VEGF (2635 ,60°C B 40 s 1 s
B &K s 3mL/L H, 0, K i A b Y il ; B FAs & 5 1L
LY B0, 2 2 0% 5 i InPi & VEGF (1:100 #4 F¢) ,4°C
AW ;37°CEIR; — P E (37°C, 30min) ; DAB B, &
TR T S TR AR K YL 1% R R Z 80 405 3R W 5 i /K
BB RS N WSSOI RERIE ., Y R s VEGF
PR 0 A SR A o e e 0 B LA S A 58 T B AL i
B 50 A A AT | A i A i G (0 R S H PR AR e 45 SR
B, BHE 20 B 5N T 25% NP 25% ~ 50% S 55 FH
:350% ~75% MBATE ; KT 75% Fyoim BHAE , 422 BRI AR o
GEit L HMEA

GiiteF oM . R SPSS19. 0 Ge it 2 ik ik b AT 58 12
ALFE SR FHI B AR IE 25 387 | A 0 JI5E P AL B 1 1 487 PN
F 20 MAZ R H SR FH 2 REAR B L A8 9 T 2593 B 5 A 7 L]
Fo AR LSD—t #6356, P<0.05 NSS4 E X,
248
2.1 BAMME HE L BIER 7 4. Tk H s M
2 230 16 2 B 490 T 6 P A 240 L HE B RO 5 O A1 400 eR) B
AT DA B R S I0LGE PN B S 10 D) R oA SR T 18 I, 45
S BZERGHESN ZE AL 5 A 21 Rt 07 Pz 40 i 2 e A0 )
JEE PN LRSS SR A T8 LA, A ML HE S 2560 5 B 4 S N R
B 11%) 240 B AZ R 0l /D AELATS A 5 20 T A I 5 € 4. RN
SR IS PN B 400 B B S ek 20 LG A 1 A A T T
D 21/ A5 PN B 200 B 2 B PN A At HE BRI
Q2 RARBUMBEARRENOENEAEZEE 2
ZH .0 4 A ZH B4 .C 4 D 2H SR AL I 5 P 5 I A o A
N Bz AR A% S0 3 9 0. 44 £ 0.18 .30. 60+5. 36 ,28. 05+
4.68.19.58+4.58 10.13+1.93 7.58+2.68 >, 25 i1
AhEE AT, SR Z R A G FE L (F=167.07,P<
0.01) ; E—E WM LA B O 45 A dlF 27 G2
B (P=0.19), KK n 2R A S E X
(P<0.05,K1) ,
23IBAEERARALFE VEGF EERMER 74
VEGF # H £k 2 M, #iKF R 10% ,0 4. A LUK
A Z AR 2L, T WL K & VEGE #ik, B8,
BHPEZR IR R 90% 86% , B .C4H DS A AL,
VEGF BHPEZRIA AL, H G (0 X 3 R iR B s b, H R 3%
IR T 68% 42% 30% (K 2) .
3 itig

ERERE—FMEESENR AL -2

( Cyclooxygenase—2 ,COX-2) i, A WFFRFEM , ZEXK



Int Eye Sci, Vol.17, No.4, Apr. 2017
Tel .029-82245172 85263940

http .//ies. ijo. cn
Email ;. 1JO. 2000 @163. com

B %A S I R P SRR A I ) R 4B B (HEX200) 7. 1E34H;0. OIR 41 (7
Sk OIR ZHL U7 A B2 200 it 2 b R D) I Py S T B 1 ) 5 A - OTR -+ X HE4H 5 B, OTR +
FENEAT Spg 41;C: OIR+FERE A 20pg 415D OIR+FEHE Fi 80ng 41,

N 3
3

2 BRAGEMALANE VEGF MR (X400) Z.1EH#4;0:0IR 4H A:OIR+IALE

. o
- e — ,’7

X B2 ;B OIR+ZEK B Al Spg 415 C OIR+ZEK 70 20 g 41 ;D :0IR+FEK 1 80pg 41,

A X T e A0 T AT o A K RO PR o s &b
Joges ) R g0 A R e L BUbR A T cOX -2 K&
VEGF ik F |, H AR5 37 A i 4 #5052 1 A0 56, (H
FHZER B0 5 , 4120 COX-2 2 VEGF 2k ¥4, 34
A FCRE D, BT LA S5 HAM S VEGF B 235 #E i
) T A 1t A A B O

LSRR Sfe | FE K A 7R AR R} sl WA A rp i i B A i A
PIR T A W FTRIE . Dong' ™" WFFTIN Ry 2E 5K H A fig
PR AR B A 1A A, Rl COX =2 AT VEGF #)

2%k ; Nassiri AR S TR | FESR B A AT R AR TR 0 /N R
HBETEN (%) BRS040 X 0 A 1 A8 ) A 4G, LR N VEGE 3k
R s Hao %61 SZIR 45 BE 2 W, S8 15 A ml 300 o ok 2% F o A=
M ARl AR COX-2 MR IEMTFE AL VEGF 1
FIRIKF, Db 45 5 R IR FE K E AT Re % 410 il MR 3858 A i 4
3 AR VR AL E 1 45 VEGE 28389 i 4 i B A= i
B, ARSI BE B HEE ST OIR FEHRY | Xof 455 78 1 47 3t B8
A J T S R A, R JE R AT AE OIR AR A rp X6 1L 1)
FEE5RI A IR A0V P B AL, A 5 06 38 0 A s 3 55

637



EfRIERIEE 207 F48 F17HE F4H
E815:029-82245172 85263940

http://ies. ijo. cn
BB {S78:1J0. 2000@ 163. com

FEA A 25 )R T 278 LU S vz BB AR s 3 S5
FERAF A ik, 7E ML A B A TR S AR S G
R IR, ZER AT BEAE AT b A ) B OIR #5578 rp A [od] i
BRI R AR, HE & 60E 52 5 0T 19 K BURL I s 5
T B R, ST 1 JE P 58 ) T B A A 22 JE A I
FUA AT DL B 21 40 0, 40 0 I 4% J2= HE 1 2L 2 BB R N
TR 3 AN BB B 1 ZE K Fi Al 2 0, I 558 A4 1 4 A [
RERE VAR | 2H 2454 ZE LR 2 AR, S I B S 1) 1A B 4
JRUAZSC L Dok | L9 PN F 8 %) P B R A Rt A7 e
O, DA L Z (AT Ge i 26 S, 2 R H A O W JE
R T A LA 2 00 o R R A, R R JE 2 A A K
g, VA B A ) 255 R £ 5 5 TR 5 5 5 2 A [R] I ik 5 2
T K AL VEGE S5 BHMEZRA | 285 B B AR
TR 3 D USEREE SR B A5 VEGF A MUl , I
e 3 B i A ) A SR bk B 3 P Of S A i 4
VEGF {1828 35 378 00 410 10 00 Do JE 587 A= L A7 A A

FIRIE [ P, B OCSE FH JE K 8 A T OTR A6 28 F i il
I RS A= I (9 A A HE e €8 ] DU SRy B0 b L
S IO JIEE5T A LA A A ) B O, S 2 AR S i 4
PO ST £ LA A B S BIL AR Sy Bk — 2D BIESE AR ROP B3R
S PRI ARYE  H T VEGF BYRBFE i HA 48
TR S RSP, Yan ST RSN, B
PRI TE 5T DMSO 5 il 1 28k H A R BE 7 3mg LA R 2% 4
JCEERY, C W A 25 W) AN B, HL25 WA 2t (a4
AR/ IR P S UK, AR S5 30 2R P 980 R 1A 3 23 9
XAl RIEREE 2507 18, BARAE R B 5 T HL4 R Bk
AR TR, 5 4 B T 250 L AT LAsib 1 24
AT LT PP 2 0 B T R R s R 2 W R R . B
Z ARSI A R AR, ZE R A A 0 1] AR PR 10 R
Az ILAE R A B A P 5 MRS S8 A 5 A LA P S 2 R
BRI AT,
SE 3k
1 Zin A, Gole GA. Retinopathy of prematurity —incidence today. Clin
Perinatol 2013 ;40(2) :185-200
2 Kong L, Fry M, Al-Samarraie M et al. An update on progress and the
changing epidemiology of causes of childhood blindness worldwide. J Am
Assoct Pediatric Ophthalmol Strabismus 2012 ;16(6) : 501-507
3 Yao SN, Chang XU, Zhang QQ, et al. Development in the synthesis,

pharmacology, clinical applications of celecoxib. Guide China Med 2013 ;
28:51-55

638

4 Symeonidis N, Papakonstantinou E, Psarras K, et al. The effect of
celecoxib administration on the healing and neovascularization of colonic
anastomosis in rats. Surg Res 2014;27(3) :139-146

5 Kim CB, D’Amore PA, Connor KM. Revisiting the mouse model of
oxygen—induced retinopathy. Eye Brain 2016; 8(1) :67-79

6 Li YX,Wang JL,Gao M,et al. Celecoxib—erlotinib combination delays
growth and inhibits angiogenesis in EGFR —mutated lung cancer. Am J
Cancer Res 2016;6(7) : 1494-1510

7 Sorenson S, Fohlin H, Lindgren A, et al. Predictive role of plasma
vascular endothelial growth factor for the effect of celecoxib in advanced
non —small cell lung cancer treated with chemotherapy. Eur J Cancer
2013; 49(1): 115-120

8 Chae SW,Sohn JH,Kim EJ,et al. Expression of cyclooxygenase—-2 and
tumor microvessel density in colorectal cancer. Cancer Res Treatment
2015;35(5) : 400-406

9 Cianchi F, Cortesini C, Bechi P, et al. Up - regulation of
cyclooxygenase 2 gene expression correlates with tumor angiogenesis in
human colorectal canceal. Gastroenterology 2001 ;121(6) : 1339-1347
10 Guo LY, Zhu P,Jin XP. Association between the expression of HIF-
la and VEGF and prognostic implications in primary liver cancer.
Genetics Mol Res Gmr 20163 15(2) :1-9

11 Wang LJ,Bai L. Expressions and relationship between COX-2, VEGF
and NF—kB in hepatocellular carcinoma tissues. China J Cancer Prevent
Treatment 2011 ;18(9) :693-696

12 Dong Y. Effect of COX -2 and its inhibitor Celcoxib on corneal
neovascularization. Chin Ophthalmic Res 2007 ;25(6) : 424-427

13 Dong Y. COX - 2 and its inhibitor Celecoxib in corneal
neovascularization. Int J Ophthalmol 2006;6(3) ; 523-526

14 Nassiri S, Houshmand G, Feghhi M, et al. Effect of periocular
injection of celecoxib and propranolol on ocular level of vascular
endothelial growth factor in a diabetic mouse model. Ini J Ophthalmol
2016;9(6) . 821-824

15 Hao YH, Jin LI, Diao X. Inhibition effect of celecoxib on the
experimental choroidal neovascularization. Chinese J Ocular Fundus
Disease 2010;26(1) :32-36

16 Kim SJ, Hassanain T, Rohan S, et al. The safety, pharmacokinetics,
and efficacy of intraocular celecoxib. Invest Ophthalmol Vis Sci 2014 ; 55
(3): 1409-1418

17 Yan C, Wang Y, Xu J, et al. Inhibiting effect of celecoxib
intravitreal injection on choroidal neovascularization in a rat model. Chin

Ophthalmic Res 2009 ;27 (11) :945-949



