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ABSTRACT Objective: To investigate the expression of MMP2 and MMP9 in'the intramucosal gastric carcinoma and its correlation
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with the lymphatic metastasis. Methods: Samples involved in this study were diagnosed as intramucosal gastric carcinoma by
clinicopathological daignosis. The MMP2 and MMP9 expression were assayed by immunohistochemical technique; the correlation of
which with lymphatic metastasis were analyzed. Results: Clinicopathglogical feature were that lump size was larger in IMGC with lymph
node metastasis than that in IMGC without lymph node metastasis. The incidence of Poorly poorly differentiated IMGC was higher in
IMGC with lymph node metastasis than that in IMGC withouglymph node metastasis. The incidence of Lymphatic permeationwas higher
in IMGC with lymph node metastasis than that in IMGC without lymph node metastasis. Immunohistochemical results showed that
positive rate of MMP2 in normal mucosal epithelial arfd intramucosal gastric carcinoma were 7% and 43.93% with significant difference
(P<0.01), positive rate of MMP2 in normal myeosal epithelial and intramucosal gastric carcinoma were 23% and 48.48% without
significant difference(P>0.05). The positive rate of MMP9 expression was higher in IMGC with lymph node metastasis(87.5%)than that
in the IMGC without lymph node metastasis (36% ); the positive rate of MMP9 expression was higher in IMGC with lymphatic
permeation (83.3%) than in the IMGC without lymphatic permeation (30%). No significant correlation of MMP2 expression with the
lymph node metastasis and lymphatic permeation was found (P>0.05). Conclusion: MMP9 expression could be used as a biomarker for
the prediction of lymph nod€ metastasis in IMGC, which should be analyzed combined with tisuue diferentiation, lump size and
lymphatic permeation. P2 could be associated with development of intramucosal gastric carcinoma and become an index for early

daignosis.
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Table 1 The clinicopathological features of intramucosal gastric carcinoma

B 25557 (Lymph node metastasis)

A% (Negative) PR (Positive) .
(n=50) (n=16)
>0.05
1 (Sex)
5% (Male) 34 7
%% (Famale) 16 9
I i (Average age, year) 553+ 6.7 539+ 8.6 >0.05
PR K 1N (Average size,om) 2,10 1.11 421+ 114 <0.01
40 40 % 43 Z{(Histological type) <0.01
S5 BRRE (Well differentiation) 21 1
th 434k B J& (Moderately differentiation) 7 3
{E 5L BR 9 (Poorly differentiation) 22 12
B 273 (Lymphatic permeation) <0.01
=] 2 7
¥ 48 9
2Rk 12IC(Venous permeation)
5 0 0 >0.05
b 50 16

2 #ERBER MMP2 f1 MMP9 31k 5k B LR E M X E ST

Table 2 Correlation of the MMP2 and MMP9 expressions with lymph node metastasis in the intramucosal gastric carcinoma

THEEEBAE M EBEERA
Lymphatic metastasis group Non lymphatic metastasis group P
(n=50) (n=16)

MMP9 0.025
BRI (Negative) 32(64%) 2 (12.5%)
BEME(Positive) 18(36%) 14(87.5%)

MMP2 >0.05
BAME(Negative) 27 (54%) 10 (62.5%)
BRI (Positive) 23(46%) 6 (37.5%)

MMP9 # [7 B9 7E o BIF 55 % 3 MMIP9 f4 3 57 % # 1 ) L
MMP2 & HIE 25 f5 , MMP9 7 K i P B i % B b i /8 F L
MMP2 5240 Ak MMP2 FEAK R A 9 v 1 368 R i 5 T
TEHORG A, B IA 5 B & A A G, TTREAE A B i R 2 Wik
W, 1 MMPO 7R P8 F1LE HORY I b A 26308 0 8 B 22
S, ] BEdR N A A R R & A R

25 LT AR TORE R AR oAk b ELE R0 AR I A
FURFIE SRS A R, IRl — AR5 MMP9 %3k 5k

LR 2N LA Fe R AP AR AR OCHE, X SE 45 4R MMPY 1]
REAE RN N 15 st e AR 35, e A 5 e AR 0 G AR
H MMP9 3k i Al BEDA JE AP TR L 45 56 3% LA TR 07 30K
PPt Pt .
S % K (References)
[1] Kang KJ, Kim KM, Kim JJ, et al. Gastric extremely well-differentiated
intestinal-type adenocarcinoma: a challenging lesion to achieve compl-

ete endoscopic resection[J]. Endoscopy, 2012, 44(10): 949-952



DREYESHE www.shengwuyixue.com Progressin Modern Biomedicine Voll4 NO.7 MAR.2014

+ 1353 .

* 3 HEEN BB MMP2 1 MMP9 %% 5k B &2 ICHME XY

Table 3 Correlation of the MMP2 and MMP9 expressions with lymphatic permeation in the intramucosal gastric carcinoma

EHBERILA HEHEERILA
Lymphatic vessel invasion group Non lymphatic vessel invasion group P
(n=60) (n=6)

MMP9 0.027
BAME(Negative) 42(70%) 1(16.6%)
BHME(Positive) 18(30%) 5(83.3%)

MMP2 >0.05
BA 1% (Negative) 36(60%) 2(33.3%)
BHME(Positive) 24(40%) 4(66.7%)

B | MMP2 1 MMP9 £ 545 R5 P B8 AR 3% (200x)
Fig.1 MMP2 and MMP9 expressions in the intramucosal gastric carcinoma(200x)
A: MMP2 7E4G iE A B J& H1 i R i% (MMP2 expression in IMGC)
B: MMP9 7E #4518 ) B 45 B AR 1A (MMP9 expression in IMGC)
C: =2 A 3B 4H(blank control)

[2] Lutz MP, Zalcberg JR, Ducreux M, et al. Highlights of the EORTC St.
Gallen International Expert Consensus on the primary therapy of gast-
ric, gastroesophageal and oesophageal cancer-differential treatment st-
rategies for subtypes of early gastroesophageal cancer[J]. Eur J Cancer,
2012, 48(16): 2941-2953

[3] Kim HG, Ryu SY, Lee JH, et al. Clinicopathologic features and progn-
osis of synchronous multiple gastric carcinomas[J]. Acta Chir Belg, 2012,
112(2): 148-153

[4] Dong LF, Wang LB, Shen JG, et al. Sentinel lymph node biopsy predi-
cts lymph node metastasis in early gastric cancer: a retrospective analy-
sis[J]. Dig Surg, 2012, 29(2): 124-129

Hiripi E, Jansen L, Gondos A, et al. Survival of stomach and esophagu-

—
wn
=

s cancer patients in Germany in the early 21st century [J]. Acta Oncol,
2012, 51(7): 906-914

[6] Schumacher B, Charton JP, Nordmann T, et al. Endoscopic submucosal
dissection of early gastric neoplasia with a water jet-assisted knife: a
Western, single-center experience[J]. Gastrointest Endosc, 2012, 75(6):
1166-1174

[7] Nagasako Y, Satoh S, Isogaki J, et al. Impact of anastomotic complica-

tions on outcome after laparoscopic gastrectomy for early gastric canc-

er[J]. BrJ Surg, 2012, 99(6): 849-854

Lan YY, Yeh TH, Lin WH, et al. Epstein-barr virus zta upregulates m-

—
oo}
=

atrix metalloproteinases 3 and 9 that synergistically promote cell inva-
sion in vitro[J]. PLoS One, 2013, 8(2): 56121

Puljiz M, Puljiz Z, Vucemilo T, et al. Prognostic significance of matrix

—
O
=

metalloproteinases 2 and 9 in endometrial cancer [J]. Coll Antropol,

2012, 36(4): 1367-1372
[10] LiGH, Cui YS, Wu QY, et al. Clinicopathologic significance of 3-ca-
tenin and matrix metalloproteinase-2 expression in non-small cell
lung cancer[J]. Med Oncol, 2013, 30(1): 437

[11] Ye B, Jiang LL, Xu HT, et al. Expression of PI3K/AKT pathway in

—

gastric cancer and its blockade suppresses tumor growth and metasta-
sis[J]. Int J Immunopathol Pharmacol, 2012, 25(3): 627-636

[12] Fanelli MF, Chinen LT, Begnami MD, et al. The influence of

—

transforming growth factor-a, cyclooxygenase-2, matrix metalloprot-
einase (MMP)-7, MMP-9 and CXCR4 proteins involved in epithelia-
I-mesenchymal transition on overall survival of patients with gastric
cancer[J]. Histopathology, 2012, 61(2): 153-161

[13] Yang S, Zhao Z, Wu R, et al. Expression and biological relationship

[}

of vascular endothelial growth factor-A and matrix metalloproteinas-
¢-9 in gastric carcinomal[J]. J Int Med Res, 2011, 39(6): 2076-2085
Al-Batran SE, Pauligk C, Wirtz R, et al. The validation of matrix

,—‘
—
~

]

metalloproteinase-9 mRNA gene expression as a predictor of outco-
me in patients with metastatic gastric cancer[J]. Ann Oncol, 2012, 23
(7): 1699-1705

[15] Keld R, Guo B, Downey P. PEA3/ETV4-related transcription factors

=

coupled with active ERK signalling are associated with poor progno-
sis in gastric adenocarcinomalJ]. Br J Cancer, 2011, 105(1): 124-130

[16] Zhang M, Zhu GY, Gao HY, Expression of tissue levels of matrix

b}

metalloproteinases and tissue inhibitors of metalloproteinases in gas-
tric adenocarcinoma[J]. J Surg Oncol, 2011, 103(3): 243-247
(T#% 1372 T71)



1372 «

REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll4 NO.7 MAR.2014

artifact in the polysomnographic EEG and EOG using AR model[C] [16] Hsu.C.-W and Lin.C.-J. A comparison of methods for multi-class
Proceedings of the 20th Annual International Conference. Hong Kong support vector machines[J]. IEEE Transactions on Neural Networks,
SAR, China: IEEE Engineering Medicine Biology Society, 1998: 1632 2002, 13(2): 415-425
-1635 [17] B 50, FIms, Ak, 3. KT 33 & FAue) sEIRZE M 5 2 BT 7L [T].
[10] Park H, Jeong D, Park K. Automated detection and elimination of HEMITAR L B, 2008, 44(8): 5-8
periodic ECG artifacts in EEG using the energy interval histogram Ge Jia-yi, Zhou Peng, Zhao Xin, et al. Study of sleep architecture sta-
method[J]. IEEE Trans Biomed Eng, 2002, 49(12): 1526-1533 ge based on support vector machines [J]. Computer Engineering and
[11] Gao J, Sultan H, Tung W, et al. Denoising nonlinear time series by Applications, 2008, 44(8): 5-8
adaptive filtering and wavelet shrinkage: a comparison [J]. IEEE  [18] Z& &4, # /& K., Kk K. MUAS REAZ 5 89 4 5% R oA AF L [J].
Signal Processing Letters, 2010, 17(3): 237-240 £ T 43R, 2002, 23(1): 102-105
[12] #bmeak, Z8A, k6 A, 5. BRIE 5 HhiE Lk st st &[] £ Li Ya-an, Xu De-min, Zhang Xiao-min. Chaotic signals of ships bas-
MBS AR, 2008, 25(2): 464-471 ed on the singular system analysis [J]. Acta Armamentarii, 2002, 23
Du Xiao-yan, Li Ying-jie, Zhu Yi-sheng, et al. Removal of artifacts (1): 102-105
from EEG signal[J]. Journal of Biomedical Engineering, 2008, 25(2):  [19] #kgk, x| 2, #fat ik, 5. L T Net A48 £ @ ALY a & Bk IR 5 21
464-471 1. i 27 K 5 524k, 2011, 32(3): 325-329
[13] Broomhead DS, King GP. Extracting qualitative dynamics from Shen Yue, Liu Hui, Xie Hong-bo, et al. Classification of EEG sleep
experimental data[J]. Physica D, 1986, 20(8): 217-236 stage based on bayesian relevance vector machine[J]. Journal of Jian-
[14] AlbanoA M, Muench J, et al. Singular value decomposition and the gsu University, 2011, 32(3): 325-329
grassberger procaccia algorithm[J]. Physical Review A, 1988, 10(38): [20] %12, sk, fe T2, 5. 3L T MR 69 % o nk 0K 5 2 45 4242 IR
3017-3026 5 R[] #¥BRE S A2, 2010, 25(4): 484-489
[15] F:rk, PR 4, BRLR. S dn s A 24z 5 6 3 7 [J]. A4 Liu Hui, Xie Hong-bo, He Wei-xing, et al. Characterization and classif
3, 2001, 17(1): 86-90 ication of EEG sleep stage based on fuzzy entropy[J]. Journal of Data
Meng Xin, Xu Jing-hua, Gu Fan-ji. The singular spectrum of EEG Acquisition & Processing, 2010, 25(4): 484-489
from epileptic patients[J]. Acta Biophysica Sinica, 2001, 17(1): 86-90
(E#EE 1353 7) [21] Li G, Zhang Y, Qian Y, Zhang H, et al. Interleukin-17A promotes rh-
[17] Takizawa K, Takashima A, Kimura A, et al. A phase II clinical trial eumatoid arthritis synoviocytes migration and invasion under hypo-
of endoscopic submucosal dissection for early gastric cancer of undi- xia by increasing MMP2 and MMP9 expression through NF-«xB/HI-
fferentiated type: Japan Clinical Oncology Group study JCOG1009/ F-1a pathway[J]. Mol Immunol, 2013, 53(3): 227-236
1010[J]. Jpn J Clin Oncol, 2013, 43(1): 87-91 [22] Mali AV, Wagh UV, Hegde MV, et al. In vitro anti-metastatic activi-
[18] Kang KJ, Kim KM, Kim JJ, et al. Gastric extremely well-differentiat- ty of enterolactone, a mammalian lignan derived from flax lignan, and
ed intestinal-type adenocarcinoma: a challenging lesion to achieve c- down-regulation of matrix metalloproteinases in MCF-7 and MDA
omplete endoscopic resection[J]. Endoscopy, 2012, 44(10): 949-952 MB 231 cell lines[J]. Indian J Cancer, 2012, 49(1): 181-187
[19] Uno K, Iijima K, Koike T, et al. Endoscopic submucosal dissection 23] Mishra A, Srivastava A, Mittal T, et al. Association of matrix metall-
combined with endoscopic injection sclerotherapy for early gastric c- oproteinases (MMP2, MMP7 and MMP9) genetic variants with left v-
ancer on gastric fundal varices[J]. Surg Laparosc Endosc Percutan T- entricular dysfunction in coronary artery disease patients [J]. Clin
ech, 2012, 22(4): ¢226-229 Chim Acta, 2012, 413(19-20): 1668-1674
[20] Jeong JY, Oh YH, Yu YH, et al. Does submucosal fibrosis affect the  [24] Apostolidou E, Paraskeva E, Gourgoulianis K, et al. Matrix metallop-

results of endoscopic submucosal dissection of early gastric tumors
[J]. Gastrointest Endosc, 2012, 76(1): 59-66

roteinases 2 and 9 increase permeability of sheep pleura in vitro[J].

BMC Physiol, 2012, 12: 2



