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Abstract

e AIM: To study the expression of matrix
metalloproteinase - 9 ( MMP - 9) and tissue inhibitor
metalloproteinase-1 ( TIMP - 1) after conjunctival flap
covering in alkali-burned cornea.

e METHODS: Rabbit cornea alkali - burns model was
made, then 50 rabbits were randomly divided into
experimental group (n=25) and control group (n= 25).
At the same time the surgery of conjunctival flap
covering was given to rabbits of the experimental group.
The condition developing of alkali - burned cornea was
observed by slit- lamp biomicroscopy, photography in
two groups, and the expression of MMP-9 and TIMP-1
was identified by immunohistochemisty in different period.
¢ RESULTS.: Expression of MMP-9 increased on the 3™
day, shown a peak on the 14™ day, and then decreased
gradually. TIMP-1 expressed in the early phrase, and
later, the level decreased on 7" day. TIMP - 1 level
reached the lowest level on 14™ day, then increased and
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shown a peak on the 21* day. MMP -9 level of the
experimental group was significantly lower than that of
the control group (the 3™, 14™ 21 and 28™ day),
while TIMP-1 level (the 3™, 14™ and 21 day) was higher
(P<0.05).

e CONCLUSION: During the wound healing process,
alkali - burned cornea has close relation with the
expression of MMP -9 and TIMP-1. The treatment of
conjunctival flap covering for the severe alkali - burned
cornea was found to have good effect.

¢ KEYWORDS:: conjunctival flap; alkali- burned cornea;
matrix metalloproteinase - 9; tissue inhibitor metallo -
proteinase-1

Citation ; Song DY, Gao MH, Xu X, et al. Expression of MMP-9
and TIMP-1 in alkali—-burned cornea of conjunctival flap covering.

Guoji Yanke Zazhi(Int Eye Sci) 2012;12(11) :2062-2065

HE

B Y - 5 285 SO 7 25 AR T S AR B e 4 rh L o 4 )R
T -9 (MMP-9 ) K 20 27 B 3L i 4 J 2 1 A 3 57 - 1
(TIMP-1) YR HLH

F5 i K 50 HARBHEHL 53 180 S 56 41 b X BR 2, B4 43 i) 25
RS SRR A SE6 A 7E A R J5 2 R AT
SEREIRE SR . SR P e LAk T S A 4L A IR PR 4 I
ASTa)ERHE] 55 MMP-9 il TIMP-1 %35,

ZR . MMP-9 7 A R be 15 )5 1 3d FF IR T+, 14d 35 )
B, 2 G W R B 0 TIMP—1 7245 )5 BV 23k, 7d A
B R, T 14d S5 BIRAR 21 d ARIEAE , S22 MMP-9
[ FRIR W AR T B AL, H A AR5 )5 19 3,14 ,21d
H128d ZRA G FE L (P<0.05) ;1 TIMP-1 B &
TR AL, HoA R 5 ) 3, 14d F1 21d 2R A ST
2E X (P<0.05)

LEI8 - FA RS 1 s B A S S kB v, MMP -9 %
TIMP-1 [ RIR B VIAE G, 5 A7 55 16 7 15 B2 AR ok
Beti T bl

SRR - 45 MR 5 A ARG 40 5 O 4 U B I il -9 5 L 4 Y
FE 0 4 T B A T 3R -1

DOI:10.3969/]. issn. 1672-5123.2012. 11.05

Sl R RAR T, W AR, 2. 45 T8 55 10T A IR b 1
r MMP-9 FI TIMP-1 ()3 ik. EBRIRRIZL AR 2012512 (11) ;
2062-2065

03l&
Fr I mRoBE £ 2 i PR L R WL A~ PR R A il T
IR A KPR, 5 TR IR 082 2 400 i 5 A



Int Eye Sci, Vol. 12, No.11, Nov. 2012 wWww. ies. net. cn
Tel :029-82245172 82210956 Email . 1JO. 2000 @163. com

PER A, SO 2 AR Ak AT 2 HLARHETR B IR 2 —
£ s B 5 e B vp R AR T 24 I R M RN, AR 2 A it
Wy Wkzsh5, Kb iR 4 8 & A -9 (matrix
metalloproteinase—9 , MMP -9 ) Kz H: 410 il 551 41 2 784 J it 4=
J& 25 [ 0 59 - 1 (tissue inhibitor metalloproteinase — 1 ,
TIMP-1) ZE45 45 A 4% T CBEVE T . F IEERa e 47 1 AL il
AR IRITITIERZ | T AE 3 AR b 10 B IR T Hh 45
T T 2 — G R AR X RBAS IR 4 iR N 4544, W HR
FEEHG AL AR WK R SR HEA T SE R, AR ST
LSS B I 4 R L B LA AR 1 A 4
FCHRE 7 55 R 07 R RS be 03 R P 048 52 3k A v & 4 G A
FH NI A 1 R IA 7 3 3 A IR b 15 12 B ik 3

1 ##F A E

1.1 B8 WS HAE R B AR E A4 50 H (L B4 X &
B e sh s sl o St ) | ERFESE T, MR B i 2. 0 ~ 2. 5k,
BILAAEHRAE A 52 50 R, S 56 1 24 B AT 08 5 A A HIR 8 TG
SeE . FEIRA . BT MMP-9 Z 50 EHiIAI 1 Abcam
(Hong Kong) ; Byt TIMP-1 £ 5 FEdiik  SP i) & &
DAB (o350 & BAR B AR 10 1 FE e 1eG, ¥ A bt
TR N T 5 AHIRET 2 2 U840 T R U 84 7]
HAR B R E Aol ), F2 AU IR T ARS
BT AR (150, DE)  B4BT i 35 (SLM-2ER #) |
AW WA (NIKON, H A) KB4 (1202CE #1) #E1IK
MR VKA (MDF-283E RY) K% €% Ul 5 ML (LEIC, fE[E ) |
P45 (THZ-82 A i E KRG T7) ML AL 2% (ZMN -
6802 , f5[H ) #4154 43 #7 4 ( Tmage8000 , 8 K FJ V. ) |
Olympus A

1.2 73k

1.21 RAREERGERNEL  20g/L & /KR H KR
TR A IR T R THFREE , B IFIG A% , FF7F 1mol/L NaOH #
WHRR EMAP EAS 8. Omm 1Y RTE A ZIE4CH B T 50
FARE R e Tmin J5 U, (5 A 58k 21 1 9 0% 10 72 B (IR 4b
PP G 2 2H 3 1 O Be T b o ) S B A2 B R K rh gk
PN FE TR e 45 B 4% 2min, 2. 5¢/L A5 Z MR & 10g/L
FATHE i AR Y IR

1.2.2 908 HARRB G 50 HABEHL 5 R 25
(IR T2 R XA (RITE AR )25 H,
HAT AR R S H SR T e IR G O 2 A
1.23 RARWMKRGEERBESEFAAE (1)RH
10g/L S EL HE 28 40mg B i 1 S R B, 181 % T F R &
b (2) ZEHR B IT I 28,209/ L 2 /R 5 DX R ¥k 2 1 JRR 1%,
ARG bR AR R s AR A Y L, R 2R TR A
TRCKs 3R 45 R 5 245 R 2 AROBRBE 0 5, W O Ak &
360° I VI TT, 43 5 45 M5 A0 A7 6 4 22 25 e 3, AR 5 1 45
IR 5 2 7 o A I, 10— 0 J& i 48 1) DRI o 407 4% 5 65 S

I E DU R | TR 20 % 28 IRE (Xt MR R BR A2 IR £
JE SR B AT B L)

1.2.4 KIEAAEME 0504 MO0 B 4H A2 IR A R i e
PiJ5 10g/L BTFE i HR & 05 26 B, 2 W/ d;52. S/ A R
MR S 20 MR 3 R/ 2L B R IR B R A0 R 1 YR/ (X i 2
25 3d) . 9T 3, 7, 14, 21,28d £ 6] A 4 HE
SRR IKIEAZS S, LA SESC B0 21 Fxt 4145 5 H AbaE
FTEAT 2B AG A K R R AR

1.2.5 REALEENE MMP-9 1 TIMP-1 Ri& 4
Fefe , AR BR IR Bk, BT A, F R [, S
K, WA AR Sum BESEY)H L B
3ml/L AL ENFE 15min, FUFEE , 3G EHA 3 1:100
R —$1,37°C TR Lh, 8 90, 4 4T 040 4 i b
SABC ¥ ,DAB 8, WAEE T (x400) MELH L) |, Bt
MMP-9 & $T TIMP-1 HT A 4e (6 §HE ) 40 i 2 804 g
SV 5T B A 0 G R R R, S 22 R e e B, SR
Image8000 7% {0 FR5 43 A% 15 41 £ i 2 28 4 72 20 1k 3]
FBEAT , AT S 4 A IR ZH 45 B S 5kE0 R, T EALIE
BT ICREREAY B, RERGLIx20 Y5
A, BRI R BEHLR 4 10 S LET , X EE A BH 1 S g
B AT IE A3 HT . T SR AR £ , B 50 AN EdE 1Y
EEHEVE AR

GEit=# 00T B0 G DL axs Fow , ff A SPSS 15. 0 4eit
BAFHATE T A 500, AL 2 1) FL AR FH PR REAR ¢ K58,
PL P<0.05 HZEFAGITFE L,
2R
2.1 HBITRRETIE AP0 5z B a] UL
P — HAL 8mm 15 B AE A R/ NFEAT B 1 B i
ST B (e A | R B A A B o 22 W L S T 5 5 R
AN, BEFRREE R X HR AL 45 BT A, A 5 b e s BUK
iz kL, 14d 507 AR S 3k 5 I3 T 7 o o, 35 81 A I
P T R T 1 T s ST 14 25 R 5 A R 2 K R
SEMEARE K b € 2 i 1, 25 R 25 B b B R A v, A R
I 528d SZI02H 45 A5 K 20 ¥ i W AL, R B A
A AR f A B AT X R (K1)
2.2 FHEREGE MMP-9 & TIMP-1 BRi% 6
B e A ik s U LR IR ZE BB 5 )5 1Y) 144, oz 4 Ak T
FIREBe) J5 i) 14d MMP =9 433535 {55 16, TIMP - 1 43 A 35
AR, 21d TIMP-1 Koo, 38 B W6 {F, £ BV i 1) 95
PRI M5 0 B 5 MMP -9 & TIMP -1 Ay 3% 35 % U1 4 ¢
(E2,3), MMP-9 7Ekefi 5 3d FFia T i, 14d 35 3 &
B Z BT R T TIMP-1 7245 )5 B A #23k,7d A B
TR, T 14d BB EAR, S5 T 21d 580G, 54
MMP-9 {3534 IR AR T Xt B2, 1 TIMP -1 1) =5 T %F
MRl SEEGAH 5 %) RE AL [R] B (8] 250 MMP -9 F1 TIMP -1
F14) BH 4 B ST 280 5 2 B, SR AR AR ¢ Rz 3, PR LL %
AN RIS [B) A 7 4 [R]85, S50 4 MMP -9 5 2 %) B 4
B SR REAR , 22 A Ge it 22 3 X (1, =35. 3958, P=0.0000;
£,,,=10.8910,P=0.0000;,,=4.7532,P=0.0000;,, =
19.9220,P =0.0000) ; i 45 Bf [6] s, TIMP—1 & & 4 X% Bf
I, 5 B e 7 45 B 55 )5 3d (1, =3.5184,P=
0.0002) ,14d (1, = 2. 2831, P =0.0246) % 21d (1, =
2.8377,P=0.0055) BRI, Z R A G i # 8 L (P<
0.05,%1),
31Tt

£ FECBRUBS 1 2 I R L DL A Bk MR O IR R 50
e AT K i RAE A0 IR, T A R B AT R
TEPE B A 2 R T e A MR R RS e 7 A I i &
ZE AL AR BB A0 YR ek B A A AR A HE — R SR
5 0L B i MMPs 55 TIMPs 24k 2% B /E I,
MMPs J&—2 B A Ca™ —Zn™ B UMY 8 PR 2R 1 i

2063



PRERRIZRE

815 .:029-82245172 82210956

202FENH 5124 S£1MH  www.ies. net.cn
B8 =75 :1J0. 2000@ 163. com

E1 ZFEITRHMETURAREGER A EWRMAE,; B ARG H; C.H5RM5 14d;D. 25 R |
WG ASE 14d; E.BBei)5 28d; F. 45 B 35 AR5 284,

x1 AEALRARERE MMP-9 1 TIMP—1 BH 1440 A F 5k 25 B xS
.. _ MMP-9 TIMP-1
SCEGAH X B2 SIS X HEZH

3d 0.2021+0. 0100* 0.2842+0. 0130 0.3083+0. 0120* 0.3002+0. 0110
7d 0.2901+0. 0181 0.2931+0. 0150 0.2062+0. 0130 0.2062+0. 0140
14d 0.3207+0. 0240° 0.3848+0. 034 0.2051+0. 0150* 0.2003+0. 0160
21d 0.2980+0. 0410° 0.3310+0. 027 0.3381+0. 0160" 0.3241+0. 0310
28d 0.2860+0. 0240° 0.2901+0.0130 0.2074+0.0170 0.2071+0. 0130

'P<0.05 vs NFHRZH

2 74 14d Bt MMP-9 BR1$ R 1% (x400)
J5i 3 B £ RS 5 ) o

A S BB 13

A S IR A G 17

3 WA 21d B TIMP-1 PR3 % ( x400)
J& s B S5 R 555

2064

VLG M il 5% A 4006, T 6 AR Y MM Ps AT 2 fife 22 Fof
FREIE RN 4>, TIMPs J2&= MMPs (14 A V54 300 il 5], —
M5 MMPs 4% 1:1 Hefil LR AN SRIE 20485 & R0 SR
HiEME, ZHWFRIN PS5 M EE I FE R

McCulley K HRF Ak 225 00 I RIS FE 532 4 > Bsf 9
RIGef i 2T (0 ~7d) BRI ~3wk) FIIEE 1%
WI(>3wk) T AHIFSE B K i Bk AR A IR 0 0] | Sk
FUE S ] e 97 I G A IS %) 48 B2 3o R AR P 4 I 1) 48
it B W EAT o ST B AR BB 0 B A TR 3 ) 245
M w5 IR T TR S f AR 0 , -0 445 B 7 5 2 5 % iR
LA L, W8 St 3 S A8 52 B 4 R 7 2 R S B )
ZHL R MMP-9 FlIl TIMP-1 =ik A 520

MMP-9 Rl BH el B, AHXT 53> F 5 & 92kDa, LI JFIE
O, FEAEAE T B T RE R f st SR TV A
JBe 5V BRI S A BTG, TE A R RS BE A T 3] MMP -9
FIk | MTERRBE 1) e f I, MMP -9 23Kk B 3 5, HL
5590 B % B A G TIMPs 434 TIMP-1, TIMP-2,
TIMP-3 Fl TIMP -4 | 0] L5 S E 40 il Br 5 MMPs A9 7%
P, TIMP-1 J& A TIMPs W2 o i P 55 i HLRE 45 S 30
il MMP-9 35 "7 H 5 A U Y B 1k D BE, — 7 T 5
J 25 RELLE P SR FH T 40 B e 1, S 55— T 5 00T 1



Int Eye Sci, Vol. 12, No.11, Nov. 2012 wWww. ies. net. cn
Tel :029-82245172 82210956 Email . 1JO. 2000 @163. com

S A A ARG, ORI TIMP -1 75 B 2T 4 240 i J#]
WS MR R R B R e S E A KAa e AR
HFEL R TR, MMP -9 F1 TIMP -1 % 5 588 5 4, Bl B2 105
2H 5 A 5 2 2 B A R R I IR i 1Y) 4R A e
AR M (R N B AN rp X 5 Ma 2570 308 i SO0 i i AR
I B 45 SR FEAFHTT |

RATEDFE P & B, MMP-9 F1 TIMP—1 #7221k J&
Limde s I R 401405 B Vg &8 LA —BohE L me i e
ANIRIBBE , b 105 20 F 55 MMIP — 9 3 3K 4 %t R 20 W 35 ¢
i, 17 TIMP—1 DU B 58 5 % B 21, 45 7 A IS m b 13 s Kk
i MMP-9 ik, TIMP-1 £ MMP-9 {43l i 35 th bt = &
e R REPE AR AL, R MMP-9 B A KL B 80
[ 24 SN, S RE 40 R i, S B0 IS5 . M T i A b
P A bR  TIMP-1 B9 I s 5, $0 il MMP-9 1) 7%
o, A A TR ikt 0k A RS 9 R A0 i G e L IR ST
TV A 7 A Py 35 G R 35 o e Dot ) e i, LA K pl I s o
B ARAE LM, R, 3R ATTIA S MMP-9 5 TIMP-1 ()
FEIR AT AE A AR BEA 14) J2 A v ke R BEAE T, 45 IS e
MMP-9 5 TIMP-1 (¥ 8} 2 - fir ity 5 2, 45 F 40 e Fn 4
LNEE .,

25 REOHRHEE 5 AR TR YT A BSR40 AT 5 AN B,
T A I R Ak T RE A B b A T & R ) K T
e, [ R a3z Y e FE 2 A R A s b AR FE 22, Y
FTFRIS Ay 35 1) 248 IR 5 A = 5 1 S MRk 158 ) %
S0 R fk | ] 5 T [ A B SR R i i B A IR R
T, B TR RE 1, DAR R M S 1 IR Abe 4% 1Y
AR I 45 B vl LA R0 T A 52 e L e )
VA, Gl 98 P 43 D 0 1 R 38 , £ 20 T 05t 0 T 5 4 TR Y
AT LA, G5 IE R T RE MR f 4 £ IS T

AWFFEULIT , 25 B T {2 9 MMP-9 5 TIMP-1 Zh7
S P EE R ST, AN SO A R 5 21 4 Y R e W AR
ifie, It AR B B 8 2t fe b R AR,
T, Ay 8 RIS 35 95 07 A BB £ 4 1t T e AR B . A
I, B 4 TR I 2L 285 e An o] 14 MMP -9 5 TIMP-1

(] P A AL, XoF T RS 403 50 2 ) e RV 7 AT T
ZRYMAE ., HXS MMP-9 Fl TIMID- 1 {4 38 A ) 5 53
FAILH LS e & BRIE AT 8] 5 AT SR IR
R BRULE AT A Ttz R i A RSS08I AE U A RN 2T 41
SEIRRAE A T HE— PP

Sk

1 Ye HQ, Azar DT. Expression of gelatinases A and B, and TIMPs 1 and
2 during corneal wound healing. Invest Ophthalmol Vis Sci 1998;39(6) .
913-921

2 Garrana RM, Zieske JD, Assouline M. Matrix metalloproteinases in
epithelia from human recurrent corneal erosion. Invest Ophthalmol Vis Sci
1999;40(6) : 1266-1270

3 Nagase H, Woessner JF Jr. Matrix metalloproteinases. J Biol Chem
1999;30.:21491-21494

4 Kenney MC, Chwa M, Alba A, et al. Localization of TIMP-1, TIMP-2,
TIMP-3, gelatinase A and gelatinase B in pathological human corneas.
Curr Eye Res 1998;11(9) :48-53

5 5K itk IREMIz. K T BE R ik 1997 :594-596

6 Erlewyn-lajeunesse MD, Hunt LP, Pohunek P, et al. Bronchoalveolar
lavage MMP-9 and TIMP-1 in preschool wheezers and their relationship
to persistent wheeze. Pediatr Res 2008 ;64(2) :194-199

7 Matsumoto H, Niimi A, Takemura M,et al. Relationship of airway wall
thickening to an imbalance between matrixmentlloproteinase—9 and tissue
inhibitor in asthma. Thorax 2005 ;60(4) :277

8 Zhao WQ,Li H, Yanlashira K, et al. Cell cycle—associated accumulation
of tissue inhibitor of metalloprotetnases 1( TIMP-1) in the nuclei of human
glnglval fibroblasts. J Cell Sci 1998;111(9) :1147-1153

9 Ma DH, Chen JK, Kim WS, et al.

metalloproteinases 2 and 9 and tissue inhibitors of metalloproteinase 1 and

Expression of matrix

2 in inflammation—induced corneal neovascula rization. Ophthalmic Res
2001;33(6) : 353-362

10 Ausprunk DH, Folkman J. Migration and proliferation of endothelial
cells in preformedand newly formed blood vessels during tumor
angiogenesis. Microvasc Res 1977 ;14 :53-65

11 Foster CS, Azar DT, Dohlnlan CH. Sroolin and Thoft’s the cornea:
scientific foundations and clinical practice. Philadelphia: Lippincott

WiHiams & Wilkins 2005 :949-957

2065



