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Abstract ;[ Objective ] To investigate the regulation of MMP-9 and TIMP-1 in the process of tumor cell
infiltration and metastasis of gastric cancer, in order to provide information for clinical diagnosis, treat-
ment and prognosis. [ Methods ]274 cases of patients with primary gastric cancer who were treated in our
hospital from January 2016 to August 2018 were selected as the subjects of this study. The expression of
MMP-9 and TIMP-1 in gastric cancer cells were detected by immunohistochemistry to analyze the correla-
tion between MMP-9, TIMP-1 and tumor cell infiltration and metastasis. [ Results ]There was no correla-
tion between the gender, age, tumor location, tumor size and the positive rate of MMP-9, TIMP-1, the
difference was not statistically significant (P >>0. 05); The positive rate of MMP-9 in gastric cancer cells
infiltrating into the muscularis and serosal layer was significantly higher than that in gastric cancer cells,
the difference was statistically significant (P <C0. 05); The positive expression of MMP-9 was positively
correlated with the degree of lymph node metastasis, TNM stage, and the difference was statistically sig-
nificant (P<C0.05). However, the positive expression of TIMP-1 was negatively correlated with the de-
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gree of invasion, lymph node metastasis, TNM stage of gastric cancer, and the difference was statistically

significant (P<C0. 05); There are four types of MMP-9 and TIMP-1 expression in tumor tissues of patients

with gastric cancer. And the expression of MMP-9 is higher than TIMP-1, the incidence of serosal invasion

and lymph node metastasis in tumor cells was significantly higher than that in patients with MMP-9 ex-

pression lower than TIMP-1 expression (P<C0. 05). [Conclusion]The positive expression of MMP-9 was

positively correlated with tumor cell infiltration and metastasis of gastric cancer. However, the positive

expression of TIMP-1 is negatively correlated with tumor cell infiltration and metastasis of gastric cancer.

The regulatory role of both of them in infiltration and metastasis of gastric cancer cells is that MMP-9 pro-

motes tumor cell metastasis. However, TIMP-1 has an independent inhibitory effect on gastric cancer. It

can be considered that MMP-9 is positively expressed but TIMP-1 is negatively expressed, indicating that

the prognosis of gastric cancer patients is poor.

Key words: MMP-9; TIMP-1; gastric cancer;tumor cell infiltration; tumor cell metastasis;regulation

B 9 VE O 18 35 N 2 A B 1Y) 32 S i
— W UL T AR R R R AR L R SR
W KT A e EE 4 B BH S R R A0 i A E
e, BRFE KB, H R IR A 1R i R R 20 2R B
o W A 40 ML D L 5T B 7 L T ) 2 Ak B AR R 1R A
PUAR Y I 48 K bk B AT, MIMIP-9 (3 it 4 )i 2 1
fiti 9) . TIMP-1 (4121 4 J@ & 1 Bl 710 1) 4F S 48 A
AP R A A AT R R R L Ko MMP-9 (1)
T BT RE by B i | T U N A A0 A1 3 T AH G 3 AT
A o AT Xof 5 T 2 A I L IV R e D B VR G i
A7 W5 fff o 0 o988 40 B 322 i B B A% Ty BB A TE AH OGP
i TIMP-1 g fl MMP-9 AW s be il 1 1 19
AW NG VEEAT I ®] T R AR R A AR
R M IR AR Y L M GBI 5E N O MMP-9,
TIMP-1 T g v 2 38 BAT OCHR (BB X H 3R ik 2k
bR 10 A R P TR 200 R L B A G Mk e A R
FreiE— st . 3T, A WF 5 X MMP-9,
TIMP-1 7 5 J B8 40 i 12 0 | 5% B8 2 72 b i 9
YEF#EAT 53 LU S i DR B v S D14k 8 5 42 it 15
B, EEWT,
1 BHE5AHE
L1 — st

PEFE 2016 4 1 H~2018 4E 8 A TR e 2 L
B 274 05 M e A D WL 4, Hodh 55 193
], Lz 81 i, AFE#E Jy 25 ~80 %, 1 (60.4+7.5)
& o NS HEBR bR BT A A B R 4 A I IR
KA B F ARG B2 Wi B O B s 4 1 0 U R
ARIRAIARA s ARG A 2 52 A0 T7 0T 558 A OC3R 97 5 I
PRGERESE 5 5 X T A B85 1R 8 B AR AR 20 474G DU, BH
ZH 2153 0 R DX T 45 5 A IR 5  TNM 43101 5 HEBR
PEAG 7™ E A Y P B I TR R G0 9 L E I ) i B
i At T ek 98 5 5 R B 4 300 il 2L L Pk s A
FEARF G BE il E e B A G ER L T A R 5 R

B X A B 5 38 R ) 3
1.2 ik
L2.1 &k A FARRA IR EH Ay
BESEAT R E . T 24 h (WEM , B2 A i A 1, 5 i 2L
PIR BRI RN 4 pm, 55 8 AR - 41 e
0, T MMP-9 F2 TIMP-1 F 4 55 26 Ak vk 46 ) 0] &
£ SPUEE B R - s AL H AR X MMP-9 &
TIMP-1 #4780, BT A A 23 2 UL W] B A7 .
5 B0 g BH M R B X BR L R PBS B RS
— R R GIPEXT ],
12,2 S58Fw W2 29 EE XY R 384T 5
Br, BT 433K 00 7 e 10 N AETEAR F Mk A WL BT 22 v
f45 WL %%, MMP-9, TIMP-1 (%) BH £ 45 5 4] 5% 5
HELT MMP-9 , TIMP-1 % BH P 42 68 )2 T 40 i B | i
WNEIFE TS . S IR0 2R e
20 A Yt R B L % 0 20 B L 4] S VT 4 0 43 WS
BREAREC, L /4 HOR.2 55 H AR 0 57
A SN E ST 5%.1 5. &6
YL S AC AN E A bR 5% ~25%,2 4y EH
M ST ECA M S Heh 26 %0 ~50% .3 B
S E bR T 50% . JEK ATk
R0 R BE PF 4 AU G40 B A o F PR Ay R T A
e, AR LATAS % 0~ 1 43 AVEIPE (—) % 2~
3 AP PAE BHAE () i =4 AR R B B (- )
1.3 SGiil2eabsg

2 Excel 57 8095 & . £ 8 SPSS 20. 0 K T
B S B AR T BRI ] 2 £ s HER L TT R
¢t (A s T BCBUEE o (VO R IR B LA ® S AL
5, LL P<<0. 05 AR N A 2ZERA R E X,
2 BR
2.1 MMP-9 33K F1H 9 0 11 PR s B AR AIE AH G 1

LA RE AL Y (0 A I % B MMP-9 BH 1 Y2 (6 %
SR AE R A0 L DL 1L B S M Rk 5 274 B



Ho5W BRiE K% . MMP-9 1 TIMP-1 7£ 5 9 i 98 40 132 18 A0 % £2 02 72 ob 0% 9855 76 FH 20 it * 363 -
BN EIERA N B R MMP-9 FH M 31k 179 ) L ERAESRITFEL(P<0.05), WFEI1,

(65.3%), Hidv 37 1 (13. 5 %) S5 fHME 5k, W
REAE 53 A7 MMP-9 1R g £ 3 10 4 0] B A 1% L B
iy s AR L B e bR R/ W S A M, 22 R
BiitaE i (P >>0.05) ; 8 % b g 4 i 2 0 2= [ A
WUZE IR R B MMP-9 F MR B s T B
s A M R R R B R 2 R AR R R
S(P<20.05) s MMP-9 PHYE bt 25 5 98 oA f ik 2

SETE R Sl R TE A G L, BN O IE A, 2 R
Giiteg B X (P <<0.05); MMP-9 ik fl 5 J# /Y
TNM 43 81 £7 75 5 2 A0 M, B TNM 23 4 11 39,
M~N¥EE MMP-9 HIEREZH T 1 W&

@f&
. u fg .
1 ﬁEéHEPF?H]H@ MMP-9 E@H%/S'ﬁazﬁ[sﬁ MY

F 1 MMP-9 FH# 5 i fo B 8 09 ik R W 2 4 4E A8 K 1 20 AT 1l
—— MMP-9 % kK P (/F b
ks FF SR I PR/ %
51 Bn=193) 63 105 25 67.4 1.187 0.276
L (n=81) 32 37 12 60. 5
Jif 988 748 432 T T =67 15 38 14 77.6 7.194 0.066
SUIR A (n=35) 11 19 5 68. 6
H % #H (n=150) 59 76 15 60. 7
HAth (n=22) 10 9 3 54.5
Ji 9 K/ /em <5(n=133) 51 67 15 61.7 1. 541 0.215
=5(n=141) 44 75 22 68. 8
HAERA  FEEZERMGR=117) 35 56 26 70. 1 4,023 0. 259
32 5 (n=105) 38 60 7 63.8
Kb (=19 10 8 1 47.4
B (n=33) 12 18 3 63. 6
R E B/ BT Z (n=43) 25 16 2 41.9 12. 462 0. 002
B WLUZ (n=82) 24 47 11 70.7
HIZ (n=149) 46 79 24 69.1
iR o Jo(n=105) 55 44 6 47.6 25.292 0. 000
N1(z=139) 36 78 25 74.1
N2(n=30) 4 20 6 86.7
I R - 391 1 =9D 52 38 7 46. 4 23.793 0. 000
1 (=60 15 39 6 75.0
I ~N# =117 28 65 24 76. 1
2.2 TIMP-1 BHE 2R 35 R0 8 98 1Y G PR 2HLR AE AH PHAEZR 3K, o 5 1] (1. 8 %0) Sy ik PH % 3R 38 5 995 91
KAt RG34« TIMP-1 FH A 0 26 5 00 Dol B 48 7% 7 o fie

Z AR A A & B, TIMP-1 F & J B &g
A0 s SRR IA, WK 25274 B R L E
Job R B R B AR AR R 85 4] (31.0%) TIMP-1

Jed 1 BN AL | 5 0 bR DR /N TG B 3 A O L 25 R TS
FF24 3 L (P >>0. 05) s TIMP-1 B4 2 355 0 983 4 Jifd
R R R LR B R RS R B R O SR G, B



+ 364 - Hh [ Y R A A A R R

52T &

TIMP-1 FHA4: 3R 35 Bl & I 5 0 i 1 322 00 22 5 n =
I U 5 6 R i T s T AN W 25 S SR e R
X (P<20.05); TIMP-1 FHMEFRIE R B 5 TNM 431
YRR G, B TIMP-1 fH R A % TNM 4
B S AW D, 22 5 A g i 2R (P <<0.05),
%2,

be & & e o - L -

Bl 2 9 R At e TIMP-1 (% 158 /3% 52 5 Bk % £

2.3 MMP-9 . TIMP-1 T 15 J g A1 21 N 3k [F] 3R 38
1 ek 928 20 i 952 i R A A G P

MMP-9 . TIMP-1 T BN R IBRH T .
B MMP-9 &2 [ £ % 35 {H TIMP-1 J& 3R ik, #&
MMP-9 ik & T TIMP-1; ifii MMP-9, TIMP-1 #
BB M 2 3k, MMP-9, TIMP-1 78 %1 R B 4, E]
MMP-9, TIMP-1 ik 2V #R 48 s 45 MMP-9 o3k
KW TIMP-1 & FH P 3R 35, Bl MMP-9 &k KT
TIMP-1; i MMP-9 £ ik & T TIMP-1 Rk &, If
oA 240 O 1 B R B 2 9 i) ) ME R I 3 B ik MIMIP-9 3%
KT TIMP-1 .9 3% 3R 5V (B %, 22 % A G it 2
B (P <C0.05); MMP-9 #3A{& T TIMP-1 &, i}
PR Ib EL 25 5% B8 A % R B i {5 MMP-9 R ik & T
TIMP-1 (B # B O 25 MR R e A
TRV B R, 2 5 A SR B (P <<0.05),
W 3,

% 2 TIMP-1 [d ¥k 3k fn B & 09 I K% 32 AR AE A8 X 2047 ¢l
TIMP-1 ik KT
A3 B4 1 x/E P
ik BH Pk PR/ Y

51 B ((n=193) 132 61 31.6 0.104 0.747
Z(n=81) 57 24 29. 6

W/ % n=274 57.3+12.2 58.5+10.3 1. 244 0.214

i 968 R A3z TE(n=67) 42 25 37.3 1. 889 0.596
BURAEK (n=35) 24 11 31.4
BHEH (=150 108 42 28.0
HAth(n=22) 15 7 31.8

Jig8E F /N /em <5(n=133) 87 46 34.6 1.535 0.215
=5(n=141) 102 39 27.7

HAERA FEEZRAEG=11D 71 46 39.3 6. 884 0.079
3622 7 (n=105) 79 26 24. 8
R4 (n=19) 15 4 21.1
B (n=33) 24 9 27.3

R B/ F T R (n=43) 25 18 41.9 7. 401 0. 025
A WLZE (n=82) 51 31 37.8
WIERE (n=149) 113 36 24. 2

W 2 JC(n=105) 50 55 52.4 39. 838 0. 000
N1(z=139) 110 29 20.9
N2(n=230) 29 1 3.3

Il PR 43 391 I =97 49 48 49.5 26. 261 0. 000
I (n=60) 43 17 28.3
M~N#G=117) 97 20 17.1




BRiE K% . MMP-9 1 TIMP-1 7£ 5 9 i 98 40 132 18 A0 % £2 02 72 ob 0% 9855 76 FH 20 it + 365

% 3 MMP-9.TIMP-1 % 3 f2 B % B 72 0 f by

7 fn g B A K M 8 %)
MMP-9  TIMP-1 ] I ‘
v o VECRMURM R
15 &
+ — 123 79(64.2) 104(84.6)
+ + 56 24(42. 9V 25(44.6)1%
— — 66 34(51.5)" 35(53.0)"%
— + 29 13(44.8)" 4(13.8)

5 MMP-9 (+),TIMP-1 (—) W} 4&,” P <<0.05; 5
MMP-9(—)  TIMP-1(+) }b 45, P<<0. 05,

3 itig

i 22 240 6 o4 Ao N A 4 L 470 35 S5 A 56 i L B U
IS Sy o 38 4 0 e A 3 B B 1 AN AT D 2 RS
MMP-9 1y 5 5 42 J& 35 il 58 i B2 0t 2 — Tl
MR R I L e X 40 M Ah Ak £ 3L RN A R AT
Wik itk o 2 B IV MBS G 0+ IV BB RS S L R DG F 5
S P R 40 B N MIMIP-9 (1% 36 5 155 50 0 i 988 4 ffd
1228 e B e 1 A7 A6 M0 S L i 2 7L R e 400 1 43 2%
Hom, MMP-9 &3k AW T &0 A ST 45 R
FEOH 1 9 R R 20 B N MMIP-9 FH 4 3¢ 58 RN AR
N N R 1 I R Y VAN L LB e NV N N
i AR e (H MMP-9 BH 1 2 3k A 98 i e 4n it
PR 14 B R BE SR R B M S RS IR IR TNM 43
B8 M IEA G s 4878 MMP-9 &5 %35 T B 98 &k .
o AR v B AR i MMP-9 3 R
IR R AE I R H0 2 75 98 b e 4 322 i) L 7 % 1) BURR
B2 1= I N [ |1 NV S £ o e
B UE R E R R E T MMP-9 Rk BoR A
Bk R 1 v AFLHE R D) e 4 1D 9 MMIP-9 BH M 3%
KRG 2 Sl O R MMP-9 T R
Wit R R R EE S 5EMY . AR
BN IR H 2L MMP-9 BHP: 3 3k |3 A6 Fn R 2 1
Jo KRAEAEAE A DG | Re WA I PR T AG 6 8 TS
ST A8 ARA TR E— B IRA DR .

WF 5T B, i 3 40 M 3 0 LG B o R P, A
PN 4 T 1A TR I L 305 b I A0 e A 3 R R A R T
AR BT MMP iG M fg bk TIMPs (4141 4 )@
P A0 A 700 ) AH S P9 U B B I T TIMP-1
1E TIMPs 80T 00 8 03, & T 0 2 11, B8 RN i P
¢ VB Tt J% 355 Ak ] B 7 L MIMIP-9 S T i 52 &
IEXF FE P HEAT A A OGRS B L R
PE N TIMP-1 cDNA X} A 5 5 40 i R 3E 4755 4, g
e L T AR U P9 R O B 1 B I, $2 7R TIMP-1 F
W JeE A0 R B A 3k R b R B SO R AR DT (AR

X B AN TIMP-1 3Rk 19 A G i B 80, A ot

g% 2 W B SR A1 20 P9 Il e A i RE DL TIMP-1 %3k, H

Fifi 5 Jih 988 20 B 1 4 309 0 8 L TIMP BH M 352 38 R %

kAR AR OB B S AR A R R, B4

N TIMP-1 3K H1E 8 1Y 4R 8% Kt o) L I dgg s B 8

(VAN LR NN TN v P I (RS R=R R i )

B ¥R 56 RS Ll R TNM 43 93 77 7 S A o6,

SRR, TIMP-1 Al GefF7E 2 PG M. B2 B E A

A1 <60 R0 R OG0 P AR A PR L T R A5 R

T REYE, TIMP-1 1G4 B2 &8 E AW

U030 00 95 1 5 T BEL VBT e 98 40 g i v L A Ao R v R A

—EANEH S Be A I IR ZE WG T R R R YT M B A

BERE
25 F TR, MMP-9 . TIMP-1 T A 9 JE 1l 1) 32

T I o A S A DR i P A — SRR S5

MMP %Kikl RIXFE ST TIMP fE 80T, F

it PRAS Ak, 3 B 0T R A A1 SO b o AN i i Vi L

B2 . MMP-9 & fH:F 35 H TIMP-1 & B3 %k 5 il

T BERE NS KA.

5% 3k

(1] Mameds.Z2 =, B, %5, 40 M 5h 2 Fi K 1 spondin2 78
N R A 2 i 38 3k B R LT, b g A
VRIT AR5 ,2017,24(11) : 1304 —1308.

(2] %% 28/ 00 55 7, 4. MMP-9 5 TAMs 76 3| I3 9
WS B v B VR FH LD . 95 R g 42 75, 2018, 33(2)
154—157.

[3] Tsuburaya A, Yoshida K,Kobayashi M,et al. Sequential
paclitaxel followed by tegafur and uracil (UFT) or S-1
versus UFT or S-1 monotherapy as adjuvant chemother-
apy for T4 a/b gastric cancer(SAMIT) :a phase 3 facto-
rial randomised controlled trial [ J]. Lancet Oncol,
2014,15(8) :886—893.

(4] s, ok RAM 5. B R DB IRRE Cel 3Lk 4
J& B -9 238 SO T ], T E A2 28 L 2017,
37(23):5860—5862.

(5] fimgue, ko, Hak, %. Gal-1 ik MMP-9 {2 & %
228 % B B9 DL WF 5 (). Wi V0 BB BR 2%, 2015, 27
(12):1198—1201.

(6] &, HH, 5B Es. TIMP-1 %t 4 B 4M g 3% 40 s 5 22
H A4y W VEGFE K 7 5 ma BF 55 (1. 9 db 5 2%,
2018,24(8):1237—1242.

(7] w5iH. F U ED, ki, 45, MMP-9, TIMP-1 7£ Jifi £F 4k 1t
HE R MBS LT, I AR B 25,2017,57(26) : 104 —
106.

(81 U, X8, A% 1k 5. 8 9 Bk 1 5 5 4k 4 4
MMP-9 . TIMP-2 il HER-2 ik i tH &M Hr [T 1. 78
o EE245,2017,30(2) : 134 —136.

(9] JH#M. FH. B 4EL.%. CEA.CA199.CA125,CAT24



+ 366 - Hh [ Y R A A A R R %27 &

T 0 % P 4 T PR32 (BT . 52 R 9 O Ak 2£,2017,25(16) : 2622 —2625.

2017,32(9) ;1427 —1429. [15] #&. XI5, M MR tr &Y CEALCA19-9.CA242 J
[10] # &, Tuh, Wsiae, %, BEA K CA724,CAL199. CA724 BRA K 7 B 98 2 Wi b g (B 43 A LT . ARl

CEA Xt B2 Wi B 59 Meta 237 [T 0. B 2 24058, BB 53T 5 I K . 2016,23(4) 1431 —433,462.

2015,21(9):714—720. [16] FEMS. B 9512 Wi b 47 2591 CEALCA19-9,.CA125 1Y
[11] HkeE, R WA ARV, % LOXL2 7E § i 8 h & KPR B i IR 2 LT b B4R 27 42 35, 2014, 34

ik F H 5 PCNA, CyclinD1, MMP-2, MMP-9 HJ X & (20):5679—"5681.

[J]. P EBEEIE.2018,38(17) 14147 —4149. (177 . MREAR S CA7T24 .CA199,CA242 .CEA 4
[12] B L, 2400, TR, 07 B & OB RS CAT24 BE A& Kol 7e ZAE B Wi i i B L. B A2 A R

AW E 5 88 %0032 W b 9 2 R A (LT . ] B i 928 2 2% 2017,37(1):127—129.

#,2017,40(4) :401—403. (18] 5K &R, Sk D4HE . 2l if 1 8 B 75 0 B0 45 A DN %o 5 9
[13] Akahoshi K,Oya M, Koga T.et al. Clinical usefulness R2 Wi (L . I R T Ak 9k 24 75, 2016, 28 (3) : 156 —

of endoscopic ultrasound-guided fine needle aspiration 159.

for gastric subepithelial lesions smaller than 2 em[]J]. ] (191 Wl MG, & i Al . T & 2%, MMP-12 K& H 3 6l 7

Gastrointestin Liver Dis,2014,23(4):405—412. TIMP-1 75 5 i 40 M i A0 6 R 40 it 98 28 3 B2 381 o i 36
(147 VFHi e, ma K W 20k, 46 B 4R 1 6 DRI 22 b Jib 98 FRLT. v [ JRR R B JER 9 4% 7 5 2018, 34 (8) : 457 — 459,

PRI AE B 9 RS Wb B L SR o = 463.

(4% 360 )

[15] Noh SH,Park SR, Yang HK, et al. Adjuvant capecit- platin versus concurrent chemoradiotherapy in gastric
abine plus oxaliplatin for gastric cancer after D2 gas- cancer: final report of the adjuvant chemoradiotherapy
trectomy(CLASSIC) : 5-year follow-up of an open-la- in stomach tumors trial, including survival and subset
bel, randomised phase 3 trial[J]. Lancet oncol,2014,15 analyses[J]. ] Clin Oncol,2015,33(28):3130—3136.
(12):1389—1396. (170 BB WRIRER Bl 15, 2. 0] ¥ 8 17 )™ J A L B

[16] Park SH,Sohn TS, Lee J,et al. Phase III trial to com- RIA SR R M. IR IR & B 25 24 5.2018,11(5)

pare adjuvant chemotherapy with capecitabine and cis- 16—17.



