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e PEVEROE /N R SIE AR OGO XA ST
/N MMP-3 J2 MMP-9 3% 3K 1 52 i

REFE F—0 BB REGR

[(HE] BF EEWIOCDNRBIEA (SLT) /T8 T 57K HE W, KR IT f 875 G IR & 9IRS 5
YEFIBLE] AR o /N SRI B5 oK il e BE 7 52 39 200 i A 5 5T ( ECMD) 5% i), 6 57 4 @ 25 1 i 3 (MMP-3) \MMP-9
/NG ECM W R DIARSE . BB AR A A/ BE A0 A 3 SLT SO RN A A | LB RO X /) 27
RIS MMP-3 Je MMP-9 W20 . Foik Bk A b A/ SR 4N 5 (0 3R J00RE IR & W 3 R B A 8 97 16 b, ]
SLT Fr B9 Q JT R AEH 532 nm Nd: YAG BOGHRS A/ NRANA, 4] % SLT BOCSOM 40 Rl Ot g 0.2 m], G
BEEAR 400 pwm, ko 5 G2 0 E] O 3 nso Jp 0 FHOGIGTIS 1.4 8,12 F1 24 h, R TS 90 E B PCR LTI
WOt FRSS AT S /N A0 T MMP-3 mRNA Kz MMP-9 mRNA B AH X 335 1 0L s ELISA 32 6 0 ¥ ' RS AT /5 A [A]
IR 5] 55 5 W MMP-3 Je MMP-9 3 5 Bk BE 84l . 85 5R SLT OB MRS A/ R 4N i i & BAT /S 1.4
8.12 Fil 24 h J5 4l fiiu -f MMP-3 mRNA (A X F A &= 4 H 4 1.00,1.32£0.12.2.08+0.05,2.34+0.04 2. 77+
0.05.2.490.27, & 4 6] 22 7 A L i+ W X (F=15.966,P=0.007) , Ho o i I8 A ) 45 10 18] < 40 i MMP-3
mRNA B R IX W & TR, 2 12 h R R, 2 5 WA T8 (3 P<0.05) . #t IR
AT G /S [6] B 6] A5 40 it H MMP-9 mRNA [ A XF 22 35 & 43 ) 4 1. 00.,0.91+0. 10 1. 27+0. 07 ,1. 46+0. 07 ,1. 69+
0.09.0. 87x0. 09, 4% 4[] 22 57 7 G 112 2 X (£'=30.526,P=0.005) ,  h OE M J5 4.8 Al 12 h /N G40 g o
MMP-9 mRNA {4 Af X 235 B W1 2 o T X IR 4, 22 53 39 e it 2% 38 (P =0. 001 ,<0. 001 ,<0.001) . #efEM
S5 AN [ R ] /N B 400 3% R 0 MIMIP-3 K MMP-O &5 [ (1% J5 VR J32 14 W A 2 7 6z () %o AR 201 1 6 0 12
ZEFMARIFEX(H P<0.05) . £ SLT $OGRON /) 5 40 i 81 B HE O AF G 5 8 X MMP-3 1
MMP-9 H& P 2 12 01 73 906 27 1S 380, (L HG 2 30K Bt 3 3800 IR S ] 19 S 4 T 9553

[XR@ER] W WOuTw; RRGREAN; A/NRAME; L9OEE i PCR; ELISA

Changes of MMP-3 and MMP-9 expressions on human trabecular cells following the exposure of laser
associated with selective laser trabeculoplasty Zhang Hongyang, Ye Yiming, Yang Yangfan, Yu Minbin. The
Department of Ophthalmology , Guandong General Hospital , Guangzhou 510080 , China
Corresponding author;Yu Minbin , Email ; yuminbin@126. com

[ Abstract] Background Selective laser trabeculoplasty (SLT) can increase the outflow of aqueous humor
and reduce the intraocular pressure of patients with open angle glaucoma, but its mechanism is unknown. To
investigate the mechanism of SLT would improve the therapeutic effect of SLT. The aqueous outflow resistance in
trabecular meshwork was affected by the extracellular matrix (ECM). Matrix metalloproteinase-3( MMP-3) and MMP-9
were closely related to ECM degradation in trabecular meshwork.  Objective This study was to observe the effects
of SLT on the expressions MMP-3 and -9 in human trabecular cells in vitro. ~ Methods Immortallized human
trabecular cells were cultured with pigment particles mixed suspension for 16 hours and incubated overnight. Then the
cells were irradiated with Q switch frequency doubling 532 nm Nd:YAG laser to establish SLT-effective cells with the
energy of 0.2 mJ,spot diameter of 400 wm and pulse duration of 3 ns. The expressions of MMP-3 mRNA and MMP-9
mRNA in the cells were detected by fluorescence quantitative real time PCR before and 1 hour and 4,8,12,28 hours
after exposure of laser. The concentrations of MMP-3 and MMP-9 in the medium were assayed using ELISA 1 hour and
4,8,12,28 hours after exposure of laser and compared between the non-irradiation group and the irradiation group.
Results The relative expressing levels of MMP-3 mRNA were 1.00,1.32+0.12,2.08+0.05,2.34+0.04,2.77+

0.05 and 2.49+0. 27 in the non-irradiation group and irradiation for 1 hour and 4,8,12,28 hours after exposure of
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laser SLT,showing a significant difference among the groups (¥ =15.966,P =0.007) ,and relative expressing levels
of MMP-3 mRNA were significantly higher in various time points after laser irradiation than those of the non-
irradiation group (all at P<0.05). The relative expressing levels of MMP-9 mRNA were 1.00,0.91+0.10,1.27 +
0.07,1.46+0.07,1. 69+0. 09 and 0. 87+0. 09 in the non-irradiation group and irradiation for 1 hour and 4,8,12,28
hours after exposure of SLT, which was considerably different among the groups ( ¥ = 30.526, P = 0.005 ), and
significant increased values were seen in the 4,8 and 12 hours after irradiation compared with the non-irradiation
group (all at P<0.05) ,with highest expression in the irradiation for 12-hour group. The concentrations of MMP-3 and
MMP-9 proteins in medium were significantly increased in various time points after laser exposure in comparison with
the control group (all at P<0.05). Conclusions The expressions of MMP-3 and MMP-9 in human trabercuolar

cells upregulate and the secretion ability of human trabecular cells to MMP-3 and MMP-9 proteins improves in early

stage of SLT in vitro. However,these procedures gradually diminish with the lapse of time.

[ Key words]
time PCR; ELISA

B M Bt N B B TE R ( selective  laser
trabeculoplasty , SLT) & ) I Q JF &% 4% 532 nm Nd.
YAG BOGK I A B JGIR Y /NG W 4 LR A7 06 BE, A
T A 57 g K S 8 B3R 97 5 vk o SLT IR y7 id R v,
@I QUIBTIE =i Y (A AN AL S DA E R N RN
20 L, JFC R R 1R S 3 P A R 1 K v ek v T2 2 g
DX BN R U B . S FDA 2 F 2001 4R
HEHE SLT R T IR, H Ak 5t & 1P T i 2 3 Ol
iR (primary open angle glaucoma,POAG ) J5¥7 B9 & 3%& )7
Wz " fESLT My e FE i AT PR WA BRI 18 ) 28
555 HLAE FHAIL A i A 52 42 W10, RO 4R °F F 5- 4 SLT
S PR MR A B B AR 2 At ST 77 7E [a) B3R AR A
Tk, B4 )E & A (matrix metalloproteinases,
MMPs) & — 2 4 55 515 8 5~ MO A Jk 5% 73 DD g, HG 3=
5 15 1 S 20 1 51 7  extracellular mativ.,
ECM) , H i MMP-3 FI MMP-9 75 /N2 /) 20 21 v ok B A
TE , 16 S RE ORI 3 s K A/ J T8 o AR v 4 R 4
VER o ASBIE 58 F) T K A Al /s 5% 20 i 1 57 SLT 306 A%
SRS LSO RO % /N BE A ifg vf MMP-3 1 MMP-9
FIK MY FE I BB SLT 9 [ IR /R T BL

1 #M#E5FE

L1 20000 A4

MR KA A /N2 20 i (o 2 HRBE AR O b 3
PR R T Im 5E OR IE v 5 1 2 5k IR A S
2% Vincen Raymond f# ) ; DMEM-F12 3% 35 % (3£ H
Gibco 22w ) ; Jifi A= ML ¥ ( 5 [ Hyclone 24 A]) 5 (4 5
B (2 |6 Sigma 2> 7 ); MMP-3 ELISA Kit. MMP-9
ELISA Kit( € [ Raybiotech 2y &) ; SYBR Premix Ex taq
{7 & PrimeScript RT Master Mix ( K% 49 TR A
) ) ; Trizol ( £ [ Life /v ) o 540 532 nm Nd:YAG #
JEAL (WK A Ellex R&D Py 43 ) ) 5 48 4h 43 56 06 JiF

Argon; Laser therapy; Matrix metalloproteinases; Trabecular meshwork cell, human; Real-

TRt RS ABRAF) o
1.2 {(RAMBOG RN AR 1 #E 57

ZIRSCHR[ 2 ] 9 5 3 S AR AN o i B 7,
URAF 3 98 N IR A= A/ 32 40 e 13 & P B IR & O
B2 ~3 R, 4K % 40% ~50% Rl 4R 75 1 /N 2 20
JLAE i 25 4 1 100 me/ L 8,3 0K DMEM i B K B
WHEFR 16 h WEE 5 B 408 PBS sk 25 B 4 fitd ¢ T
14 2 22 0K, A i % 1LY 1) DMEM/F 55 55, &
FARFL 3% 5% CO, (37 °C (¥ 18 I 240 i 55 57 46 18 o
PO IR R R SR /N 20 MY PBS YRV 2 Wk, KT
PBS, SR 5 A4 532 nm Nd: YAG 3OO0 X 5L 85 55 1) B
V2 A R AT B OGRS OB RE O 0. 2 m] Ol
BEEAE N 400 pwm, ik of 45 22 05 6] 2 3 ns, 4 L BER
3000 &5, FREF 3 ns J535 24 PBS, A DMEM/F,, 1 33
BE B U MO B SR A AT AL
1.3 {K5h SLT OGO AR BE & 15

O B SR B RE R N 0.6 mJ, AR 3 /N 32 41 i X}
WO REURE Y SN I8 R OB B B o WO BRI 4 A I8 A
FE SR LN 7 A IR AT D A e /NS AR S FEAIR 0. 1 m
fE R Ah SLT BRSO RE R . B RN 0.2 m], 7E
PR SRR ol G RE i R AR HERE R
1.4 S22 f PCR ORI SO BE G i J5 4% 4/ 22
4 s MMP-3 I MMP-9 mRNA 1 335
1.4.1 RNA By$2HC Wi 6 FL AR H 25 41 40 i v i 5
FEWi o BFLTP A 1.0 ml Trizol, fiff Trizol ¥4 4] 75 2% 41
Mo, X EWITE B E 1.5 ml EP B, SR #HE
5 min, [1] EP 45 dfin A 200 pl & 05, BIZIE T 15 s, %
TR S min, 4 °C &/ F 12 000xg B0 15 min, ¥
JZEVIKMEER A S — 1.5 ml EP 4, fiT A 500.0 pl
SN . HE EP A EUCOR S WA, %= IR FE 10 min,
4 CZ%MT 12000xg B0 10 min, FWSF LI, BT
EP 8 ICHE A UU0E , A WA AR 0 50 15% £ B
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1 ml (DPEC JKECH]) , /NG JG 4 CHRAFTT 7500xg
B0 5 min, $2 3 LW, RNA UUIEE TP T8
10 min, fill A 30. 0 pl DEPC /K i . RNA /K3 HE
T -80 CUKAORAT , BCEL 12 T 1003 S SO

1.4.2 5 RNA i f sk Bl E Kl RNA 1&
P 260 nm 280 nm Ab #Y G BE (A) {EL, B € RNA
JREEHRE . LB RNA A,/ Ay fHIFE 1.8 ~2.0 AN
RNA JF e B4 . B 2.0 wl RNA #f 4, 7% T 98.0 pl
DEPC 7K v, fe 28 J5 dt i B2 x50 ]I S i RNA S5 4 3k
FE . BILAGE it DEPC /K% RNA i REVE HEH 100 ug/ml,
1.4.3 Wi 4 wl mRNA RN, B A
ZUT .5 f% PrimeScript RT Master Mix 2.0 wl, JG7K
RNase 4.0 pl, & RNA 4.0 wl, 300%% 5% 5w 4644 :37 C
K 15 min,85 C ) i 5 s, W 5E G , % ¢cDNA & T
UK _EE-20 CHRAF o

1.4.4 sEmtzetER PCROFTASIMFSI LE 1, K
MWAKRZUIF .5 £% SYBR Premix Ex Taq 2x12.5 ul,j:‘ﬁj’?%l
¥ F(10 pmol/L) 1.0 wl, FE5 4 R(10 wmol/L) 1.0 ul,
ROX reference Dye I 1.0 wl,ddH,0 6.5 wl,cDNA 3.0 pl,
AT A 25.0 plo K F Wi 4 15 real-time PCR, ¥ ABI
PRISM 7000 real-time PCR 1Y F Jz i, &40 F :95 C
WASPE 10 5,95 C 48P 55,60 CiE k31 5,40 N5,
SRR B A5 MU B =2 2 g
HEFF mRNA AR 039, 560 5 3 0K

x1 EESIWF
B 5 J¥ 51

MMP-3 57 -CAAAACATATTTCTTTGTAGAGGACAA-3’
57 -TTCAGCTATTTGCTTGGGAA-3’

MMP-9 5’ -GAACCAATCTCACCGACAGG-3’
57 -GCCACCCGAGTGTAACCATA-3’

GAPDH 57 -GATTCCACCCATGGCAAATT-3’
5’ -TCTCGCTCCTGGAAGATGGT-3”

T - MMP ;5 5t 6 J 4 1 i s GAPDH . H il 1% -3 -4 R 1t 0 Al

1.5 ELISA #4800 AS [7) B (7] 5 /0N 32 R0 41 g 35 5% 7
MMP-3 1 MMP-9 J5 v fif

P R AT A I 1 DTG S A 3 R S bR AR, = L
P 30 min, SCHYTT 30 min 15 MU £ 9 560165 AL ) T
VEW . 43 B 100 wl A7 #E 5 5% 100wl B 5 76 B A7
WAL, BRI, & TR, HAERL, = REH
150 min, R FRARN AR, B FLINA 250 wl P 3K
PR, B TR R 5 min, LR M R ; I 52 UR %
40, LA 100 pl A 91 FARIC A Anti-MMP-3 5§
MMP-O B2 4230 2] 30 s, BHAEMR L, & THER , E M E
60 min, FAPEAR S U, BALIIA 100 wl 1 fEBRAR S A

Y, HRRES, & THRIR, #HARAL, ZiRET
45 min, VEHUT , HALIIA 100 pl 1 4% TMB (4% ,
AL, BRIES 30 s, B THRIR, s HWF
30 min, BEFLINA 50 pl &b DL R o o7 B2
BN 450 nm &b A {5 o DL A {E AR AR, DAKRIE i
Jo b e B A B A b 22 TR BT, B T Sigma plot #1:
15 AR AE 2R, AR HE AR S0 A (B TE SRS SR SR AR L p
MMP-3 F1 MMP-9 i it & ¥R FE
1.6 Gil2:inik

K SPSS 17.0 Ge it 2 34 (34 )5 51 %5 : 24DV -
5GXD-3Y24-53YJ-8RLD) #1743 #r o A 75 3K 5 b
MR R K-S K I ) IR /0 A, LA wes /R, 41
[E] B8 28 Bartlew £ 45 J5 22 55 o A B 5% R I ¥4 5 43 20
Z K-SR B, 6T B A O BRI 5 AN (8] B ) g 4
4 ffs rh MMP-3 F1 MMP-9 mRNA AH X% 2 3% 5 189 2% S 1t
BRI 25007, 2 8 R Dunnett ¢ £
55 5 PO RS ZH RN B A AN [R) R [ e 40 % o 3 op
MMP-3 Fl MMP-9 5 [ T 5t v B 19 25 R L BCR A
I Ry 220 0T, 2 H R LSD- K 5, R
FHXUE A 3 v, K 3 K o=0. 05,

2 R

2.1 OGBS E AN R R S /N B Al i o MMP-3
mRNA {40 X} ik

RNA LUK I W] RNA o R 47 (&1 1), x4
MGG 1.4.8,12 F1 24 h 2H /) 32 48 g - MMP-3
mRNA fAH X ik 520 %14 1.00.1.32+0. 12 2. 08 +
0.05 .2.34+0. 04 2.77+0. 05 2. 49+0. 27, 4 |A] 2 52 45
it X (F=15.966,P=0.007) , #OGHSE 1 h,
/N MMP-3 mRNA X 323k &8 JF 06 7 =, BT
J& 12 h MMP-3 mRNA {4 #f %) ik & e i, JE 4T )5 24 h
HARBEM T R 2 B rY /b 22 40 g h MMP-3
mRNA A%t 235 5 5 0 B A EL 3 B 8 T o, 2 57 8
HEIT 2 X (P=0.008,<0.001.<0.001,<0.001 .
<0.001) ([ 2),

M 1 2 3 4 5 6

El1 RNABKE M:EHSFAAEY LA 28064
JElh 3:OLRAIE4h 4 BOEHE 8L S OGS 12h
6 WOLIRA IS 24 h
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B2 EHEELEE
PCR #& iU # 5t B & A
INR Y B MMP-3
mRMA 18 3f R i%

X HERAL 2306
SR 1hdl 3:30k
MY JE 4 h 4l 43
RS )G 8 h 4 5.
BOLMSTE 12 h 4

i R
)
=)

MMP-3 fi X

0.0

1 2 3 4 5 6
6 IS G 24 h 4] F=21.960,P=0.009. 5 X} B4 L%, P<
0.01 (B Z J5 24001, Dunnett ¢ K355 ,n=3)

2.2 R AL R 4% OO0 BECGE AL B An B R MMP-9
mRNA XS ik

X R S HRGFS 1.4 .8 (12 F1 24 h ZH /)N G2 24 Jifd v
MMP-9 mRNA () 4H % 2 35 548 51 4 1. 00,0. 91£0. 10 ,
1.27+0.07 1. 46 £0.07 . 1. 69 0. 09 .0. 87 +0. 09 , 4 [i1]
EZRAGITHE X (F=30.526,P=0.005) , Ot 18 4
J& 1 h,MMP-9 mRNA AHXf 3% ik 5 oK & A2 0] f 0728,
JEHEGT G 4 h,MMP-9 Kk 4G B MRS 12 h 3
Tk EiE, WOL IS 4.8 A1 12 h 41/ 40 i rh
MMP-9 mRNA A%} & ik i B & 5 % IR 4L, 22 39 f
St X (P=0.001,.<0.001.<0.001) , 4} )5 24 h
41 MMP-9 mRNA A% & ik 5 5 X BE4TAH ELAS R B, (H
LRGN (P=0.057) (K 3) .,

- 201
% B3 IHEXTE
X 1s PCR 4 3 5¢ 58 51 A
i N B S MMP-9
=) mRMA K18 % i

z R CEER
505 BRI hdl 3ok
% WA 4 h 4l 4.3
= eSS 8 h 4l 5.

0.0

WOLMATE 12 h 4

6 IR ST G 24 h 4] F=30.526,P=0.005. 5%} B4 L%, P<

0.05( HL P & Jr 2273 H1 , Dunnett ¢ #5553 ,n=3)
2.3 /NI AEAS ) I ) 58 7R U MMP-3 F
MMP-9 {14 Jii it ¥k Ji

5 AU L, OGRS S 1 h, 1 3R 0 MMP-3

R J5T AV 5 (] I [ 0 B B AR WL R T
s WOLIRSS G 4 b, MMP-3 & H A BURRIE B 2 & T
XA, OB RS 24 h, #0941 MMP-3 Jig & 9 & 2
XFRRZE MY 1. 78 £ WOGH IR SSf5 4 .8 .12 F1 24 h 5%
FE AR RO I ) ) MIMIP-3 1 o o 22 S 3
it L (¥ P<0.05) , 21 4 AS [6] ][] g ] 22 S 4
A G E R L (P<0.05) o SO RS £ i ) A5, 55 57
T MMP-9 25 [ Jog 0 ik J32 1 W] S0 o 7 AR O I (] A5 9
X R, 25 S A Gt B (3 P<0.05) (R 2) .

®2 HERHS/NFZMEAMREEFESD MMP-3 K
MMP-9 Z 5 iR &K E (xs)

B4R MMP-3 J5 & £ (ng/ml) MMP-9 5 5 £ (pg/ml)

MR gpmal(n=9)  SOBAL(ni=9)  MEA(n=9)  HOBAL(n=9)
1 0.75+0. 14 0.90+0.20 134.56+£31.03 168.92+27.05"
4 0.960. 23 1. 18+0. 12" 326.42+24.57 372.56+50. 86"
8 1.03£0. 12 1.43+0. 20" 820.19+43.81 1094.76+37.29"
12 1.23£0.21 1.91+0.17° 1134.58+39.70  1336.11+36.07"
24 1.20+0. 15 2.13+0.19° 2583.02+46.44  2959.66+74.22"

H: MMP-3; Fyyy = 65. 99, P<0. 001 ; Fyy =192.03,P<0. 0015 F 5y joy =
14.21,P<0.001. MMP-9; F 1y = 10 531. 12, P<0. 001 ; F ., =386. 31, P<
0. 0015 F sy =53. 33, P<0. 001. 545 [ g 3 I8 41 o2, “ P<0. 05 ( B 4L
W96 (K R 07 26 70 M7, LSD-0 A6 )  MMP 2 6 53 4 Ja 4 1 Bt

3 g

H Al T SLT REARHR He iy L 1w A+ 23 B 4
LI AW 5 8 S B AR O IR O6 N 3 U R
(argen laser trebeculoplasty , ALT) £ 5 % il , 3% 5% & 1E
FIJE 140 i 4 2 (interleukin, IL) 1o, IL-1@ F1 fif 98
BB 7 o (tumor necrosis factor-o, TNF-o0 ) 45 K T B& il
B 2 D SR AR L MM Ps 1 3 2 143
B, HEM ALT 32 220258 5f MMPs & 12 8 i ECM, 1
IBKBIR Y . ALT A1 SLT 76 /N2 3o 21 44 e 4 J1) (1
JE BN , ALT 38 3ok 306 88 & JE 58 S e /R T/ 32
P, ] FH 00 77 A e P 5, 0 SLT S o SO6 FF
S PR AR T T /N8 9 5 A (0 K N B A0 L, i TR0
ok s 1] (3 s ) G AR T 6 3R A PR 1] (1 s ) , BT
DIARJEA 27 R B B PR 0 . WF9E K8, SLT 5 ALT
ARG /NG 0 A R AN ), ALT AR T T /N R )
0 /NG A 8 FR /NG 58 A 1 A 2 FE N 5 R
SRTTRE R, A ST Y IS TR K i Sk Hh B 2H SR ] 1 IR
B, SLT AE T /N WS, AL AT DL /N 32 0 41 i 57 1
0, 2R JURL Y 7 ik S 200 J 1 0 A, /0 22 0 i ] L A 2H 21
RZFNEN S, ALT 5 SLT 7645 11 R BE 3806 /8 T it
) HOEAE TG 4L 200 B2 55 7 T X AF e 22 5 0 BF5E
I, SLT J5 A5 M /I 32 0 P ) BR A 40 i 2 3 440 i
ok B 2 0, W RE 2 SLT fE T/ S, e ik T
FI B 1 e 952 28 90 R TS0 S 055 1k 0 5T, ) ¥ 440 e IR 5
ol B 7 R A2 o A A L SR A SR AR Y
A% A0 H 5 Al by L Wk A0 T i, BT/ B T A 1 W A i
PO R UL A P £, 3 0RE T I A B A /N B I g AT
7 W 2H 20 Jr Vi B €0 3% JORE , /0N 52 19 42k o 7K O
BH I REAR . AEXT S SLT KL RL 536 J7 01 58 b & B, 306
1697 )5 A 5 AR i 28046 1y i o, BR PN A 280 Il
JESN, o R T AR, AT & B AR R RO B
FEAR I, SLT AT LKA 1A B 40 18] 14 34 4, DT Okt 4 B R
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5 ) e 2R 2 3 MR T R L A R R R A T %
F SLT 1& FIHLHI 9 BIF 5 2 8 57 7 sl 9 15 20 1) S ity I
7 X6 = A AR B AA A /0N 3% 240 L e 240 i 4/ 366 S5 7 38O 1
F G B A2 Ak A 43 BR A

NG N R AL DR SR ECML, |/ BR 41 i
FEAE O HERE K I HE T B, IEE LT ECM
A W7 A R R i 1 Bh 28 7 b B4R T ECM
8 2l 9 fifk ook /0 S SO HE BT S A 20 L) BB, ECM
14 A R ) il 2 ORIE 5 K S 8 . MMPs ) £ 22 ) g
LW A ECM, Bradley 25 A i HR {4 1 8 3 455 80, 7
VTR 5P TS B g MMP-3 \MMP-2 F1 MMP-9, %
B K I N 160% , A /N4 A5 MMP-1
MMP-2 MMP-3 f1 MMP-9 [y 224" MMP-3 & % 4E
FHEA L, FEREHE Hfh MMPs —[F] 2 5 5] ECM [
e 4 2o R e TR 1 22 W R B N R ) s K A BE )
M EB A . MMP-9 764 B B R Rk B 7E
YL A R T R E SR AR Z B R
HiE 545 Tk A0 VR P B I BT 2 a8 R 4y ik 4
It P, AR SE e 4R A I MMP-3  MMP-9 1) 3 ik
RERVE SLT 897 a5 101 #E IR A T A LT o

NGRS 0% R0 A5 Y ) i 52 8 7 L OB AR
FH G WOGBE Hh g 20 i <Ak R 2% (EL O BE A 1 8 43 1
20 M A5 TC B B AR . SO BE N A0 A2 B OB RS
P HE R ek FAR 6 B, TR L2 X ECM A= BRI R i A
REEER M, v g5 SLT & ¥ B IR K AE i B 1
Ko ABIEHEE R TR, RN IR0 A /N4l i 2
1 HOBE RS £ WLER I 8] 5 43 2 MMP-3 1 MMP-9
F e B 34 B S T O BB AL, [ BN S A0 i MMP-3
MMP-9 3 H 3R FEHOC IR AT G 12 h Fakikmig, 5
BE LR I5F (] 119 4E K 28 3K 1 B ik b, RS 24 h, MMP-3
JE R BT W 5 TR FIKF i MMP-9 B TR 3Gk 7E
ARG 24 h YK B AR [T K o /TR 40 e MMP-3 Al
MMP-9 {14 53 WA 76 WS 1A DY A 2 38 i, 1 2 PR e iR AR
JG 12 h B REAL, X P 2 SRl BE R T S FER
BRI A R AR S A KR 22 5518,
I, MMP-3 3 H 3¢ 35 F0 43 W6 335 in 7 350 78 R 30 6
WD B K AN B ) B AR R . AR 4
AR FEHOGVE R, SLT n] f8 il if MMPs 3L
FEIE AT WG NS AR ECM 5 4, BEAR B K ik i BHL T
DN A PR IR S /R . e 4h, MMPs |9 388 A B T
/NG B T SR IIC R, 34 2 AT IR E ROt 2 1 X

A5 Y Je BR 1 AE FALE 5 T MMP-3 Fl MMP-9
FEFOCETY g A8 6 T oAl 5 /N ECM A BRI R
f#AT S MMPs, {1 MMP-1 MMP-2 %5 45 1% Tt — 4

WF5E . LHEUEE 54 J@ 2 1 Al 0 1 77 (tissue inhibitor of
metalloproteinases , TIMPs ) 7£ ¥ 7 5 /K i sl Pk 5 i A
FEME, F, T4 MMPs J TIMPs 78 SLT R R
FERLE h A VE AT SR R T AT S . AP A S
56 3 ST SO RO AR N A 5 R A S N 2R/ R R
AR VAR, R R SR RE FR R 58 5 SLT AR NG 7 )
/NGRSO A AR 25 5 o IR, E— 2D 58
SLT 6 R0 0 AR TR, 3835 G D 448 A T A AL o) %o 428 g
SLT #y il RYGI7 HOR A B2 2 X

A FE R A S B 75 /N G2 40 0 A 57 SLT #4023
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