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Expression of matrix metalloproteinase-9 in gastric cancer and its prognostic significance
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[ Abstract] Objective To investigate the expression of matrix metalloproteinase-9( MMP-9) in gastric cancer and evaluate its
relation ship with clinicopathological characteristics and prognosis of gastric cancer. Methods The expression of MMP-9 in 101 gastric
cancer patients was determined by immunohistochemistry. The relationship between MMP-9 with clinicopathological characteristics and
prognosis in gastric cancer was analyzed. The patients were followed up and recurrence-free survival (RFS) and overall survival (0S)
were estimated using the Kaplan-Meier method, while factors influencing prognosis were tested by Cox proportional harzard model. Re-
sults Overexpression rate of MMP-9 was 54. 5% of gastric cancer samples, higher than 15. 5% of adjacent normal tissue( P<0. 001).
The expression of MMP-9 was closely related to tumor size, tumor site, tumor invasion, lymph node metastasis and clinical stage in
gastric cancer samples (P<0.05). The median RFS and OS of 101 patients were 28. 0 and 35. 0 months, respectively. Moreover, the
patients with MMP-9 lower expression had better RFS and OS than those with MMP-9 overexpression (63.0 vs. 11. 0 months, 65. 0 vs.
17. 0 months; P<0.001). The multivariate Cox proportional hazard regression analysis of prognostic factors for RFS and OS showed that
the expression of MMP-9, tumor size, lymphnode metastasis were independent factors for prognosis of gastric cancer. Conclusion The
expression of MMP-9 is correlated with tumor invasion and metastasis, and it can be a powerful molecular marker to predict the progro-
sis of gastric cancer.

[ Key Words] Matrix metalloproteinase-9( MMP-9) ;  Gastric cancer; Invasion; Metastasis; Prognosis

B T AL IE W LB R ORI R | alloproteinase-9, MMP-9) J& 5 Jift 4> J& 25 [ B 2 i P
FHEaS S R R 2B R T B R DL R B AN DY, 2 Y W A0 i 245 4 A 2 A i R
WA TS ) R N L4 R & -9 (matrix met-  SER AN S R4 i, H TN R H EE IR
* SEETH . FEER QAR ILA R BIIUH (81360530)

1 510004 AP e AL Al PR 2
2 EHAEH , E-mail ; wsluo58@ aliyun.com




Il R 24 A 2014 £ 9 H5E 19 5 9 ] Chinese Clinical Oncology ,Sep. 2014, Vol.19,No.9 - 805 -

i FE IS AR A3 W M B IV R Jie S 2 1, i B 3k
SRR B VIR 3 A BFSE 4G MMP-9
HARELE B RERBEVMETY HHAEE
IE TR HR A P 0 R DL A, AR BF 5 3 1o S e 4
UL 2F AT 4121 R MMP-9 25 (Y Rk 15 0L,
FHRTT MMP-9 75 B 5 U5 - A BN A

1 BRETE

L1 —fA UdE 2005 4F 1 A & 2007 455 A
FEREARES 2 BE i B2 B 2 AnifE D, FARUIBR W H
e 101 i, o B 59 ], Lotk 42 ) 4R R 22
~82 % WARNE 58 & I EIEAY . i 76 ), B
g 8 9, ENFRCAM AL 17 6], T R A e
S DTGERE, A5 A VAN ANdLbR e 20 B 2122 1 12
R B I s AR 2 R A HE R A Kb e 75 S LAt bR s R
AR Z AT PO IG YT . AL B i gtk
PERRIR B, I AR 343 112K FH 2010 4F UICC/AJCC
557 BRTNM 4330930 o T4 25 3], 10490 14 41,
359 23 5], V3 39 491, L4 101 {91 5 98 2H 23 B9 i %o
a5 HEUWE R XT R,

1.2 RRMBAFRER LRI HLFAY
28 10% PRSI 2, LB K AL JESE Spm V1A,
ALY R IS J5 29 T80 B Bk 4k ;3% H,0, 5
A, LARH B oy i o S A P g s T B e A A TR
e e Pk L 25 103, 2 IR B AT 30min % et A
MMP-9 HiifA (# F 1:200, ab38898, ) [ Abcam 2%
F]), 4°C o %, PBS 1 ¥%E; % i1 En Vision 4T
( GK500710, W 1 Gene Tech 2\ #l), 37C W &
30min,PBS #t; DAB B4, FAREE Yy, “H KB
B, R IR R, DL E iR BH M Y 6 B 4L 8L 00 B
YR B ST FE 0. 01mol/L PBS A8 — 37k My Bk

X

ZESCHR [ 6 ] il g A 52 g6 e 40 540 W s 4 . 4 i
FTYa IR v BAR B A IR M, Bk
BEALZERE 5 NLET , AR EF 14 100 420, AR 9
WHPE e 240 L 5 0 L4510 4 - BH PR Al ML < 5% 12 0
5,5%~20%31F 1 53 ,21% ~50% 3 2 43, >50%11 3
Ao VA AR .0~ 1 AR AR FEIA 2 3 S L
TRk, DA g5 R R A B Ok ST 5
Itic,
1.3 [ BEVIEUIET 2013 459 H 30 H, H {7
ViltE A 35.0 N H (5~82 4 H) , Tk VisHl, &
Jo B IR, 3 BRI B | R B AF R T
T ZRA G IRIRAE AR 2 K4 (B i CT ¢
MRI %) DL K b bR i P 45 5%, $27m Ja i sl b 2%
B BEE L, R2W iR &, SAEFI(0S)
FESXCHFARZ B F B AT SR U7 ARk B
TERAEFEWI(RES) & A FARZH 2 Wi =2
KR FET ]
1.4 %itF®at SR SPSS 16.0 #AF#1T5E 1T
AN EE PR WRCR X KB, A H
Kaplan-Meier 71 Log-rank Ki 35, 2 K K 43871 Cox
LB . DL P<0. 05 2% 5 Geit2e i L,

2 & B

2.1 MMP-9 /£ B J& & H & 5 40 22 o 4 R A H oL
MMP-9 7F B i 4Urh iy 258 F 28 A T3, ]
FRAflAG b i R GA, AN R G 68 78 B 1 A% B 5
i, B ALY MMP-9 & R ik RN 54.5% (55/
101) , ZEW]PPAL ) 84 (il 55 A4y 15.5% (13/
84) P ZEFAHGIT2-E L (P<0.001), WK 1,

A1 MMP-9 /£ B 4L P 69 4 €3F % (En Vision x200)

2.2 MMP-9 kA5 BEle RmBAFIEN X E B

JE L MMP-9 35 5 i 542 LB IR IETREE Ik



- 806 - I R 2 2k 2014 4E 9 A5 19 355 9 Chinese Clinical Oncology , Sep. 2014, Vol.19,No.9

ELEE 5678 el R 43 0146 OC (P<0. 05) , 1 5 P51 | 4F
W A S AL FERETE R (P>0.05) , WA 1,

1 BE4L MMP-O £k 5 06 KRB 4FfE 6 £

A[#(%)]
e " MMP-9
I R B H n TRk mEL P
Lzl 0.724
B 59  26(44.1) 33(55.9)
5’8 42 20(47.6) 22(52.4)
EIR (%) 0.199
<60 66 27(40.9) 39(59.1)
>60 35 19(54.3) 16(45.7)
Jiige /N (em) 0. 024
<5 65  35(53.8) 30(46.2)
>5 36 11(30.6) 25(69.4)
i Jeg o7 0. 029
W 1/3 21 14(66.7) 7(33.3)
I3 2/3 80 32(40.0) 48(60.0)
AR 0.951
L 37 17(45.9) 20(54.1)
ik & 64  29(45.3) 35(54.7)
BRI 0. 001
T,/T, 46 31(67.4) 15(32.6)
T,/T, 55 15(27.3) 40(72.7)
LSS <0. 001
7 30 24(80.0)  6(20.0)
H 71 22(31.0) 49(69.0)
I R 53391 <0. 001
I/1 39 28(71.8) 11(28.2)
m/v 62 18(29.0) 44(71.0)

2.3 MMP-9 255 BREFGEHEZ  HARENH
W, R AR OLE R TEIRE  MMP-9 Ktk B 2%
RS R R B RFS A0S, &4l iz
RFS H1 0S 4351k 28. 0 4~ H #135.0 4~ A ,fii 1.3.5
LRI HN 79. 2% 54. 5% F1 42. 4% , MMP-9
IRk & 1 W2 RFS F1 OS 43 %14 63.0 4~ A Al
65.0 ™ H , 1 MMP-9 =335 40 30 11.0 A~ H #1
17.0 4~ H s MMP-9 {RFIEH 1 1.3 .5 4EAAE R 53 5]
]9 97.8% 84.7%F1 73.2% , 1fii MMP-9 15 2635 # /)
SR 63.6% 27.8%F115. 0%, W2 K2,

2.4 HABB/EIMEH S HESH  Cox BRI
[ RERL 7 bR BLAE | K L 45 55 B A MMP-9 3
KRR B RES A1 OS MBS UG I ZE, Wk 3,

Wit

P TR L P 12 28 5 T B8 O 52 ) 1 O SR TS
R AR A i DS 40 i A0 35 BT (extracellular matrix,
ECM) [ R AE v g 1) 42 28 e B o A P i 31
BLAE T, 2 MR AR 22 5 RS 1 EE AR SRR AR
MMPs 1k —Ffr Ay KT, 2 3 A 448 i A7 25 Jo ) 32 2
P, RSN ELIE S MMPs 3 5 i (1412 78
SERE AE O B U e m MR RS 0 R 0 41 L i
MMPs )23k , n] 3 = A0 iR 22 56 A 1 e 0 s i T A
R B RS TR RE B AN R MMPs f) 235, D) mT fif 240
Mude (2 B R RS . Hir, B & 3K MMPs
ELik 19 Fh, iz BEHAE HUE Y B9 AR R o] I3 KK
(1) B JRREESE; (2) B EG 2S5 (3) J o % Mo 35 2%
(4) BEAVIL T 45 8 2R RS 5 (5) HoAth 2™, Horp
MMP-2 Fl MMP-9 J& T B e fili 25, 2 R fft ECM I &
BT, EA1S 5 AR AEA ECM PR IV 8 i [ 1
R, MMP-9 5@ T YK 20q12~q13 |, FEpH 4
1 H 4506bp, F A7 13 A0 T AR AL 21 dE AT
AT EHEREENEN, WG S5, MR
e s il B B AR

CA I IRIE , MMP-9 & A 78 i 20 21 v 363k
W, -5 MR R R R VM E, Reis 45 R
SERE fE PCR FARKIN 40 15152 e e 41 4L R0 5 491 1F
HREHEA 2 b MMP-9 A9 R IR E I, 45 1 TR
MMP-9 i 1175 [ bt 988 41 23 rp () 3R 38 BH o 0 HLIE
AN, FAEE" R AL A 52 4
B R LU 30 I 1E H ZR B 21 MMP-9 FE Y
FHIRAE I, 25 5 R IR MMP-9 5 [ 14 5% 32345 1] B 7F
BRI A R ORI B ol R b k¥ AR
. A SR 101 0] 5 L0 2R 84 19 55
HEUH MMP-9 [ 3R35 , 430 511 R BRARAE 1)
KRKIL,MMP-9 & 78 B i A 20 (1 ik 1 8
THARR LR L, H MMP-9 ik 5 B
PR AR TR o7 bR R R B I A R R R
I RS HAAE O 5 32F — 25 3 Bt R B, MMP-9 7 Jih 974 4=
M (EEEE ) HZE (T,/T,) 8 Mk EL L5 R 1 15 98
ZH 40 v 3% 3k 88 ;L A, Zhao U130 0 0 4
SGC7901 ¥ 4 it MMP-9 75 [ 1 32 35 RE 8 41
B R A A %) A K DA T R R A R 1R 2B RE T
DL 145 B4R B MMP-9 26 31 00 7] g 15 b
TR FEFR B VI,



Il R IR 24 2 5 2014 4E 9 A4 19 455 9 ] Chinese Clinical Oncology ,Sep. 2014, Vol.19,No.9 - 807 -
(2 HaBEELETEHERF SN
Ik 5 4 " RERETER (%) (%)
34F 5 4F P 34F 54 P
P 0. 186 0. 409
3B 59 47.7 44.0 54.8 43.7
& 42 44.3 30. 4 53.9 40. 4
W (S 0. 485 0.471
<60 66 45.7 37.2 50. 4 40.3
>60 35 47.3 41.0 62. 1 46.6
i K/ (em) 0. 006 0. 005
<5.0 65 55.8 46.9 60. 5 50.0
>5.0 36 29.0 23.2 43.5 29.0
Jibdgd Ao 0. 054 0. 030
i 1/3 21 65.3 59.9 75.4 64.6
LN 2/3 80 41.3 33.0 49.0 36.7
SR 0.731 0.354
G 37 40.5 37.4 45.8 40. 1
SRS 64 49.7 39.0 59.6 43.8
BRI <0.001 <0. 001
T,/T, 46 68.5 63.3 68.4 63.2
T,/T, 55 28.0 18.7 43.0 26.2
NS s <0. 001 <0. 001
Jc 30 79.4 75. 4 82.9 75.0
H 71 31.7 22.4 42.3 28.5
MMP-9 ik <0.001 <0. 001
ik 46 78.3 68.9 84.7 73.2
=] 55 17.9 11.2 27.8 15.0
100 b — B 100 bt —BHME
=B L BRI
S 8ot ) + censored o0F 17 - ____-I':J‘censored
% 60} R j:_ 60| e
Ef{ 0} ﬁ my
Rl 20k
% 1T 2 3 4 5 6 7T 2 3 4 5 6 7
HEAERF ] (FF) HEAER ] (FF)
B2 MMP-9 kA5 B RELAGHXZ
A3 A BEEEFSH Cox KL A 5t
= RFS 0S
HR(95%CI) P HR(95%CI) P
Jibgga N 1.750(1. 036~2.953) 0. 036 1.676(0.999~2. 810) 0. 050
i Jed oz 1.180(0. 586 ~2. 376) 0. 644 1.320(0. 638~2.733) 0. 455
RIE TR 1.550(0. 838 ~2. 868) 0. 162 1.361(0.727~2.549) 0.336
HELEER 3.080(1.331~7.127) 0. 009 2.346(1.038~5.502) 0. 040
MMP-9 ik 3.850(2.092~7.086) <0.001 4.168(2.212~7.857) <0. 001




- 808 - IR 2 275 2014 429 %5 19 %55 9 ] Chinese Clinical Oncology, Sep. 2014, Vol.19,No.9

SCHRAE MMP-9 8 [ (1) 263k 108 5 M oz 119
UG HE S ; Li 250 R ] Meta 20 HH5 1T MMP-9 % 1
FEIRAEUN HLIE Y TS M (8, 45 R &3, MMP-9 %
KSR BUSAE, FH MMP-9 2 (£ iA RS L
I EIRA T . Liu 5515 R S Ak 4 ) 3
VS 4 i 20 7L B v MMP-9 B335 5 FUG 6 &, 45
RN, WE T MMP-9 /& 35 5 15 2 % VITH G,
AP FE I I K A7) MMP-9 2635 19 1 98 58 25 R A7 4
FESTHT A B, MMP-9 55 3% 35 f8 35 19 T 2 RES il OS
A HAR Rk 4 22, /R MMP-9 R I vl /8 Ky
B L R U 4y e bR, S TR G
FRIIIfG AR B S 5 K. MMP-9 ik 48 A Cox JRUK Lt 4
BRIIEAT A3 HT 65 9 o, R 148 ik B2 S A A
MMP-9 Fk ¥l VE R B2 & e B K W5 il 57
TR, R, 6 AR AR SR MMP-9 2 15 Bl X
B G B AT, MMP-9 /& Rk 1 = &
B A S5 2 A KA BRIT 5 M MMP-9 K3k 1K
PR fE FB 3, D0 AT 3 /b R 5 & 4 JR YT, DAk
BIRTT AN R SR YT o B, DT I8 BN R TR 9T Y
H,

25 bRk, MMP-9 16 B i rh Rk, 5 B
1RZEHERE ST A ¢, B ml BE sk 0 W 1 98 T 1)
GrFHEbs , EANHERRAE 0 B IR 9T BV AE 2 3 a5
(T e, 1H MMP-9 7 89t an el &k ¥ 808V -
BILH 75 1E— IR AR ST

[ 1] Jemal A, Bray F, Center MM, et al. Global cancer statistics[ J].
CA Cancer J Clin, 2011,61 (2) :69-90.

[ 2] Ogawa M, Suzuki J, Takayama K, et al. Matrix metalloproteinase
suppression induced by clarithromycin in murine cardiac allografts
[J]. Transplant Proc, 2009, 41 (1) :395-397.

[3] #EK,E M, 5K, 4. HED RhoC,CD44v6 , MMP-9
I VEGF ()35 SARSCAERIFL [ 1], i PRIR 272535, 2009,
14 (2):130-133.

(4] XUER, EAF SPLME. T4 EE G- 76 B PRk

[8]

[10]

[11]

[12]

[13]

[15]

L [1]. SRR YR 25 5 2035, 2011, 20 (18):2226
-2227.

Edge SB, Compton CC. The American joint committee on cancer:
The 7th edition of the ajcc cancer staging manual and the future
of TNM[J]. Ann Surg Oncol, 2010, 17 (6) :1471-1474.
Wang J, Cui S, Zhang X, et al. High expression of heat shock
protein 90 is associated with tumor aggressiveness and poor prog-
nosis in patients with advanced gastric cancer [ J/OL]. PLoS
One, 2013 [ 2014-04-12 ].
pubmed/23638161.

http ://www. ncbi. nlm. nih. gov/

Liu D, Guo H, Li Y, et al. Association between polymorphisms
in the promoter regions of matrix metalloproteinases ( mmps) and
risk of cancer metastasis; A meta-analysis[ J/OL]. PLoS One,
2012 [ 2014-04-12 ].
pubmed/22348060.

Shuman Moss LA, Jensen-Taubman S, Stetler-Stevenson WG.

http://www. ncbi. nlm. nih. gov/

Matrix metalloproteinases: Changing roles in tumor progression
and metastasis[ J]. Am J Pathol, 2012, 181 (6) ;1895-1899.
Klein T, Bischoff R. Physiology and pathophysiology of matrix
metalloproteases[ J]. Amino Acids, 2011, 41 (2) :271-290.
Roomi MW, Monterrey JC, Kalinovsky T, et al. Distinct patterns
of matrix metalloproteinase-2 and-9 expression in normal human
cell lines[ J]. Oncol Rep, 2009,21 (3) :821-826.

Reis ST, Leite KR, Piovesan LF, et al. Increased expression of
MMP-9 and IL-8 are correlated with poor prognosis of bladder
cancer[ J |. BMC Urol, 2012,12.18.

R 2T HIFS. KAIL/CD82 #l MMP-9 & %k 5
BRI R B R [J]. LM BE2E, 2010, 26 (18);
3337-3339.

Zhao F, Zhang Q, Kang C, et al. Suppression of matrix metallo-
proteinase-9 expression by RNA interference inhibits SGC7901
gastric adenocarcinoma cell growth and invasion in vitro and in vi-
vo[J]. Med Oncol, 2010, 27 (3) :774-784.

Li LN, Zhou X, Gu Y, et al. Prognostic value of MMP-9 in ovar-
ian cancer; A meta-analysis[ J]. APJCP, 2013, 14 (7) :4107
—-4113.

Liu Y, Xin T, Jiang QY, et al. CD147, MMP-9 expression and
clinical significance of basal-like breast cancer[ J]. Med Oncol,
2013, 30 (1) :366.

ek H #9.2014-02-18; &0 H #.2014-05-09



