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Abstract

BACKGROUND: Studies has demonstrated that cyclooxygenase-2 (COX-2) and matrix metalloproteinase-2 (MMP-2) may play an
important role in corneal neovascularization (CNV), but their mechanisms and interactions remain unclear.

OBJECTIVE: To investigate the expressions of COX-2 and MMP-2 in suture-induced CNV, and to analyze the interaction between
COX-2 and MMP-2, additionally, to explore the mechanisms of CNV.

METHODS: The models of CNV were induced by corneal stitch. The development of CNV was monitored daily under slit-lamp
microscope. The expressions of COX-2 and MMP-2 and levels of COX-2 and MMP-2 mRNA in CNV were detected by
immunohistochemistry and reverse transcription polymerase chain reaction (RT-PCR) at days 1, 4, 7, 14 and 21 after operation,
and their correlations were analyzed.

RESULTS AND CONCLUSION: New vessels appeared near corneal limbus and grew towards into transparent cornea at 3-4
days after stitching. The stitch sites were edematous. The neovascular thrived and edema increased at 7 days. The neovascular
reached to stitch sites at 14 days, and then vascular net formed. Then vessels gradually became thinner at 21 days.
Immunochemistry and RT-PCR demonstrated: the positive expressions of COX-2 and MMP-2 in CNV localized in inflammatory
cells and endothelial cells of neovascularization progressed gradually after stitching, and involved the entire cornea at the 7 day
post-treatment. After 7 days the expression decreased following the decrease of inflammatory cells. The expression of COX-2 was
correlative with MMP-2 positively (r=0.981, P < 0.05). All results demonstrated that in inflammation-associated corneal
angiogenesis, expression of COX-2 and MMP-2 progressed and closely related to the angiogenesis.
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Tivk: RMGELIERESL SD KM LM EER, REgHRBTWEMEREMENERER, T 1, 4, 7, 14,
21.d B#f, AT 4440 K RT-PCR S WP AU AR 2 FIEE B 2R I8 2 BRI A X = mRNA AN RIE R, FFSETH
KM

HRELE: HIBRLE =R R EMNAREMAAIRHBRRNLE, EEHABETILITM, AIBEELK; 7 d
SR A M A LR, MARKRF ARG, 14 d B mEE MRk s g 484 A B, 70 ST R FF I AR & TR AR 5
21 d A AEME AN . Sk RT-PCR BoreEALEs 2 R e i & Al 2 THE45RIZZWIEM, 7 d &=0E,
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i RILCOX-2. MMP-23R 1k 7K 17 A1 5 39 7 1 A i
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PR RTT ER R —EAEE R R, d— b
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1 MRFTE

it B R SR
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KA. %k SPFASD A BL(MEAEFE #5370, 14
JiE170~220 g, HEG 7 BRRFR S5 sy o fR R (vr
A[IES: SCXKE2008-0002). 528 it i rhxfsh it &
IER ST P K,

RFUFAL RS-
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First Strand cDNA Synthesis Kit
ABI: (Cat.No. 4369016) Primer
FARBME % Leica-M841
BT ARBE JRIHE BT SR
10/0 HHEhfe ktk, AT B EHE ZEISS

Fermentas (Cat. No. #K1622 )
invitrogen

7‘55%.

KR K37 HSD K FUIE MY M MR IR S5 T 46 5K
96, MNECTEE S A AN L3 LA AL 234 1L,
25 (A B A TAT Ab B, 4780 2 Bl A LIE BB AR FH T A
FECB A A AR K s g, AR TARAE, .

AR BEHEMESRaET. KRARATES, B
¥ 493.5~4.0 mLKA A (100 g/L), XLHR¥I A
IR, SRhER TR BRI 5 FEnk -+ B R B A BT AR 530K
AT R BRI RO G . ARTHE BT, KRR
KPR EE, H AU EE . £ T AREMEE T H10-0
W e e LRI A2 292 mmZE il A I 2 25 1)
PRI W2 A 34 (11, 125 1LA3 A E), B
2492 mm, WIA2I3MMEILIRE, HELRAE MK TH B 43k
291 mm, RE, EREGRETFEFKREER, BEE5RR
TUIRT g, BELEMTE, K R Aok,

AERHERIERNE: A GRS TH1 &5 # 0E,
3wid, 2. BARGHLIREERMEL T HEARIR
FAREOR A A A K . T PRSI RIS s /T
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P BT RARR . S84 R AK I BE RS A . SRLR I
Re>2 VR G A TR AR A R OB, N B Sk G
B, I R 7R SR )

B R REAL I E#&E: K5l 4, 7, 14, 21 d
FBEALEL S L (6HR) KT, ARIRJG 2 R ERARER, HU5E3E
M SR A IR ), WAL —a ok, SRR T
40 g/LZ R PRSI 2 WK, WA EaEME, 179%
PG AT . U4, TRPRAM B A R AT S 2 2310
ZRGMCOX-2. MMP-2[1)3R1k . %1 H A SABCIA £
HATHUARR L, DABR, ffa AR &Y. LLkH
R Y 1 O B P R B AR [ I e A
PHYE XTI, BRI DL PBSZ2 i B B — i, FIDABS.
. PAFIAR G DL ML 2 RR B e 3 O FH 1 4
Jil, S04 N MELCOX-2. MMP-27E K B A s f ¢ ik 0
7 R i 5 HRAH

fafELALAFACOX-2. MMP-2 MRNAZREM#M: 43 51 B 1F
WA EERAL, 4, 7, 14, 21 dfifi¥, FIRT-PCR
ERIRE F P COX-2. MMP-2 mRNAF)#i5. FITRIzol
PEHUBRNA, FRIE S 55 50 A B s N 3R ) 2 o I AT
SRR AR N . R g X T MR A
R RR AR AR IGAPDH A N S,

545

A% GAPDH (110 bp):
E3514: 5 CTCCCATTC CTC CACCTTTG 3 .
T¥#514%: 3° CCACCACCCTGTTGC TGTAGS5’.

COX-2 (146 bp):
L¥#514: 5 GTG TGAGTG GTAGCCAGCAA 3,
TYF514): 37 CCC ACAGGA GGATCT GAAAAS,

MMP-2 (146 bp):
E¥#514: 5 GAAACC GTG GAT GATGCTTT 37,
F514: 3° CCATCAAAC GGG TATCCATC5’.

BRAMMR Y. RARUER =57k, COX-2,
MMP-2: 95 ‘CHiAs#ES5 min, 95 CA45s, 56 ‘CiE
k45s, 72 CHE(H20s, FLA0MEH. [ MAEIQS5 (£
Bio-Rad) %t PCRIY LT, 72~95 CLAE kL,
P HGAPDHHICOX-2. MMP-24fi# 4k . THE21K.

AT A EBPCR: 455K XA B 7 [¥)BioRad.iQ5
BAFEAT 530, WGy 18 ih e A g fig th 2%, LLGAPDH
MW SIEE, XfcDNARE EFEAT AN 2 =00, &
FEAAF IS K] 5 GAPDHZE 14 2 5550

FEMEEIR: AL 4 K L COX-2.
MMP-27F 15 1 i B 1 FEE 8T A2 1008 b (30 40 A B A 3
EHE,

Wit TRE. EEE WA RS, Wil
FVPAL Ry e, B R, 928 il B R R
B

GEitFE M B -—AEE HSPSS 13.04¢ 1 ik
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K, L BREFETAR BRI E PSRRI F L 2 FIETL &2 172

TEAR T, G5 R UUxesE RN, B8] 5. COX-2. MMP-2
Kk LB H S 7 Z s P AH < F Spearman
RS, P <0.05 0% 54 BEME X,

2 4R

2.1 ZBHMEESAT  33SDA RIS RO,
[RI G 2 b Jry 3 e . BT HE I . Wk > 20k S B A
RIBHR, HEBRTESL, R,
2.2 HWITRMBIIELE R B AR £ g EKH)
AU MRGELEL dR WL E A B A s, 444k
b PSR sk T, fRRAE AL KIS 2 4 d
AT 0L B AR R e A AR K R RIIR /N A L AR
KIMEEY s 7 dFr B % g, EE T A%
WAL T I EAH . FRIBK IR AREL N 14 dFr AL g e
WRIAEGEIT 528 S, 7 ORI T AV G TR R
MAF W 21 dfr A= I B i 22 40 A 4l R4tk
2.3 RIALF R IFIAAN LR

TRIBLHLAF R

EEXIRA:
R, MIRARSGHIER, TRARERZE. HEIEGE
ERAMBZEEN) 2. FHAE. AEEHIES, EW
FRRIEII TR Toiiih . TR AR I e i (A0 ML 55 28 1 40
=il .

ikl
A5 1d Ay E A 2 PN IR
AJG 4d AT WRPEAIRIEIE 2 Oh C AL Z2TEZ B4R, B
WEA ML ADHP RN ), DEFAEMETER, T LA
BRI FZ .
AJE 7d ABEEFZE P ILRE B AEME, kR, ARAMK.
WA AT AN MRAE . ROAE R AR, A RS S
V50 ) A R 5 2 o P LK B P S A, s P TR A A0
ARJG 14 d W ESRZ A #o Mk, T8 EA BT e e
AJG 21 d i Fssike, 2R ARIRA 4] B8 2.

GIEALIG IR IEESDAR AN FEEMSE
IECOX-2, MMP-2JL P ®ik, LK1,

a: Cyclooxygenase-2 b: Matrix metalloproteinase-2

Figure 1 Immunohistochemical expressions of
cyclooxygenase-2 and matrix metalloproteinase-2 in
the normal cornea (SP, x400)

1 AR A AL COX-2 Fl MMP-2 f 28
AL ERIB(SP, x400)

RN 424 )54 d, COX-2. MMP-27Ef i | Rz 2
EE R Rk, WK2a, b, 4257 d,
RVEANNL. B A A Py B A e e PR, RIS 40
3% sl M 2 AR BN, WE2e, d. 7 dfa3RIA
159, COX-2. MMP-2[{5RIAFE4E4k J5 U, 7 d
K EE, B S ITIERITE . COX-2HIMMP-27F A ik 8 A= 1.
EHE R RECG MBI 2, HREHA 3

a: Cyclooxygenase-2 at 4 days
after stitching

b: Matrix metalloproteinase-2 at
4 days after stitching

c: Cyclooxygenase-2 at 7 days
after stitching

d: Matrix metalloproteinase-2 at 7
days after stitching

Figure 2 Immunohistochemical expressions of corneal
cyclooxygenase-2 and matrix metalloproteinase-2 at
4 and 7 days after stitching (SP, x 400)
2 MR fILSELE R 4, 7 R COX-2 Al MMP-2
G R H N EKIL(SP, x400)

2.4 COX-2. MMP-2 mRNAEAEAR! L0 f I F 49 R A
DA TR 28 - 15 ) K BR AR I E 12 ] 5 GAPDH 2 AT i
HHR L2 R HUCECOX-2. MMP-2 mRNAF A
KIEE, PearsonfloCks Bor, AIZICOX-2 mRNA
KX 5MMP-2 mRNAK & 2 IFAH X (r=0.981, P <
0.05). W.#1. COX-2 ZMMP-27F % k& 318 I i 44
iR £ K3, 4.

F 1 ABEHA COX-2, MMP-2 mRNA 7£ A 5 S R 5] 54 i)
ik ZEREH
Table 1 Fold differential expressions of corneal
cyclooxygenase-2 (COX-2) and matrix
metalloproteinase-2 (MMP-2) mRNA at different time

points after operation (xts, n=3)
Time (d) COX-2 mRNA MMP-2 mRNA
1 3.55+0.54 0.15+0.08
4 19.56+8.35 0.92+0.05
7 64.71+11.74 3.21+0.43
14 43.67+17.67 1.68+0.50
21 19.69+2.64 1.10+0.29

r=0.981, P <0.05
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Figure 3 Melting curves of cyclooxygenase-2 mRNA in
different corneal samples
3 COX-2 fE&FE I 41 5 f b ik ith &

Figure 4 Melting curves of matrix metalloproteinase-2
mRNA in different corneal samples
4 MMP-2 7E&FF it o 5738 5 R i h 2%
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TSR A AIF 97 36 TH COX-24i 1E A1 15 7 A6 I 457 (1) 7T i
HUH: O B8 HAR AL A6 242 DU A5 R A 1 141 T 2) i 3256
S AU R A KR T 5O, @ RE S
ARG A VU A% 8 A IR AT B R 35 72 015§ MMIP-2 ) 7= 4
KOs RN O, HANKE . FLIRE 1 4% Y« COX-2
A7 34 B MMP-2 3% # M. Amico 252 % 81 45 5
COX-27E Al E RIS E38 I, JUHAE ERE S EE
WAy o A5z a6 B % 98 414k 77 9 X RT-PCR#F 57 T
COX-21F f JE T A il A B AL 3Rk e o A, B R R
COX-2FK AL G AR IR =, 7 dikElE, 14d
CUFBE, F21IRIvA R, HRIETE S AMERIEN %
S 0 L BB A LA 1 P S 4 L R

i o i S BT 5% 6L R MIMIP-2 7 397 242 11055 £ L () g
P Al X 4> 72 kuIMMP-23 5 F162 kuftris g, i
FE IE W A 2 B AR DR T A A, R AS B3 R
MM P- 2[5 Ji3 £ 87 A= 1A R 1 2 e IR Ak ey 1B IR
Kvanta M5 T 48 i A 56 K B A T A I 45 45 25
MMP-2, MMP-QFIIILE W R A K BRI FHIMEH, 23R
B MMP-22% 1A $8 i1 I 32 B2 7 98 M 4l I 20 ) 26 1 A
TSR IR TS . ARSI IR, R IEH MR P MMP-2
MRNAGEFRIE, 1M E BT A L8 A A R FEEE I
RIE, MEFAEMERRERE, MMP-2 mRNAK
PRI EFERIKMER, KREBESEAE

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

COX-24H—%%,

EMRIMMP-2 578 KL A E E F, COX-2X4)
MMP-23 32 L4 Bk b2 31 AT 9265, Pan
% U036 1o COX-2 411 4 1) 410 ) COX-2 4 % B 4 4 1
MMP-2F% R4 R (A RIE . AEMAIEFT RS 25 H
AR R A LI 45 R BoR: 2L SR A AR T,
COX-2FIMMP-2Ji 4 i i M. [ I B 28 o B, Hy
FER 0 FRIE AT i P — 38, 5 AR IR 1) 98 E 40 i A
HAE L P R 4 R4 i, AH XS T R R R
IEAHDG o $E7R PR 5 (R AE A 8T AL 1M A ] REAZAE— 2 1
PrESCZR, COX-27] Beid ot B ek r 2 (1) 77 =X (4bel-2.
A P R A KA W UPAZE) EIMMP-24 i 5 AR B
Py IR A8 A JBE 5 A 8 A2 i, HOE T COX-2 5 MMP-2
A2 o] A L B[R] A A RS A i A A i B AR BT
R PR, RN A — DR R N R ECOX-24))
TR 6 F7 REHT A= U A DGR B A T BB Ak
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