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[ Abstract ] Background and objective It has been proven that CC chemokine receptor 7 (CCR7) is closely related
with the lymph node metastasis of non-small cell lung cancer (NSCLC), but the mechanism of NSCLC metastasis is not very
clear. The aim of this study is to investigate the expressions of CCR7 and MMP-9 in NSCLC and the relationship of their ex-
pressions, and to explore the mechanism of CCR7 promoting NSCLC metastasis. Methods The expressions of CCR7 and
MMP-9 protein were detected in 90 specimens of human primary NSCLC by immunohistochemical SP method. Human large
lung cell line BE1 cells were pre-incubated with CCL19 for 24 h; the changes of MMP-9 were detected by RT-PCR and West-
ern blot. Results Immunohistochemistry showed that CCR7 was distributed in cytoplasm and/or membrane of tumor cells
and MMP-9 was distributed in cytoplasm of cancer cells. The expressions of CCR7 and MMP-9 protein were found to be 70%
(63/90) and 65.5% (59/90) in NSCLC, respectively. The expressions of CCR7 and MMP-9 protein were closely related to the
clinical stages (P=0.003, P=0.001) and lymph node metastasis (P=0.004, P=0.003) of NSCLC, but there was no correlation
with age, gender, histology (P>0.05). Furthermore, a significant correlation was found between CCR7 and MMP-9 (r=0.342,
P=0.001). In addition, the expressions of MMP-9 mRNA and protein levels were increased in CCL19 pre-incubated group
(P<0.05). Conclusion The expressions of CCR7 and MMP-9 are significantly associated with NSCLC invasion and metasta-
sis. The upregulation of MMP-9 is regulated by CCR7 in NSCLC.
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Fig 1 The expressions of CCR7 and MMP-9 protein were detected in 90 specimens of human primary non-small cell lung cancer (SP, X200). A and

C are negative for lymphatic metastasis; B and D are positive for lymphatic metastasis. CCR7 negative expression (A), CCR7 positive expression (B),

MMP-9 negative expression (C), MMP-9 positive expression (D).
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Tab 1 Correlation of clinicopathologic parameters with CCR7 and MMP-9 expressions in non-small cell lung cancer
Factors n Expression of CCR7 P Expression of MMP-9 P
Lower Higher Lower Higher
Age 0.355 0.215
<50 50 13 37 20 30
>50 40 14 26 1 29
Histology 0.813 0.980
Squamous cell carcinoma 55 17 38 19 36
Adenocarcinoma 35 10 25 12 23
Differentiation 0.899 0.913
Well 14 4 10 5 9
Poor-moderate 76 23 53 26 50
Stage 0.003 0.001
1+1 39 18 21 21 18
+1v 51 9 42 10 41
Lymph node status 0.004 0.003
Negative 36 17 19 19 17
Positive 54 10 44 12 42
A control 20 ng/mL 100 ng/mL
400 bp B
300 bp T 92 kDa MMP-9
200 bp
42 kDa B-actin
500 bp B-actin
400 bp
300 bp
< 0.6
aZE= 05 g :(2)
g 0.4 5— 08
% 0.3 % 0.6
g 0.2 g 0.4
é,’_ 0.1 g 0.2
0 i
control 20 ng/mL 100 ng/mL control 20 ng/mL 100 ng/mL

2 CCR7iA#ZBETAMEHMMP-9fIRIL, ZCCL21AIE/FBE1AEHMMP-9 mRNA (A) #1EH (B) KERFTILER,
Fig 2 The expression of MMP-9 was regulated by CCR7 in BE1 cells. Expression of MMP-9 mRNA (A) and protein (B) in BE1 cells after CCL21

stimulation.
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Tab 2 Relationship of the expressions of MMP-9 with CCR7
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Lower Higher CCR7W] BE L AIMMP-93 18 M 1T 52 i i g 1 55 8% .
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CCR7BHNSCLC T Hia s 4 s 44t 138 A ks .

2 % x #

1 Takanami L. Overexpression of CCR7 mRNA in non small cell lung cancer:
correlation with lymph node metastasis. Int J Cancer, 2003, 105(2):
186-189.

2 Miller A, Homey B, Soto H, et al. Involvement of chemokine receptors in
breast cancer metastasis. Nature, 2001, 410(6824): 50-56.

3 Wang]J, Xi L, Hunt JL, Gooding W, et al. Expression pattern of chemokine
receptor 6 (CCR6) and CCR7 in squamous cell carcinoma of the head and
neck identifies a novel metastatic phenotype. Cancer Res, 2004, 64(5):
1861-1866.

4 Zheng H, Takahashi H, Murai Y, et al. Expressions of MMP-2, MMP-9 and

10

11

VEGEF are closely linked to growth, invasion, metastasis and angiogenesis of
gastric carcinoma. Anticancer Res, 2006, 26(SA): 3579-3583.

LiJ, Sun R, Tao K, et al. The CCL21/CCR7 pathway plays a key role in human
colon cancer metastasis through regulation of matrix metalloproteinase-9.
Dig Liver Dis. 2010 Jul 5. [Epub ahead of print]

Redondo-Muiioz J, José Terol M, Garcia-Marco JA, et al. Matrix
metalloproteinase-9 is up-regulated by CCL21/CCR?7 interaction via
extracellular signal-regulated kinase-1/2 signaling and is involved in CCL21-
driven B-cell chronic lymphocytic leukemia cell invasion and migration.
Blood, 2008, 111(1): 383-386.

Maekawa S, Iwasaki A, Shirakusa T, et al. Association between the expression
of chemokine receptors CCR7 and CXCR3, and lymph node metastatic
potential in lung adenocarcinoma. Oncol Rep, 2008, 19(6): 1461-1468.

Lau SK, Boutros PC, Pintilie M, et al. Three-gene prognostic classifier
for early-stage non small-cell lung cancer. ] Clin Oncol, 2007, 25(35):
5562-5569.

Sato H, Seiki M. Regulatory mechanism of 92 kDa type IV collagenase gene
expression which is associated with invasiveness of tumor cells. Oncogene,
1993, 8(2): 395-408.

Strup-Perrot C, Vozenin-Brotons MC, Vandamme M, et al. Expression and
activation of MMP -2, -3, -9, -14 are induced in rat colon after abdominal
X-irradiation. Scand J Gastroenterol, 2006, 41(1): 60-70.

Ogata Y, Matono K, Nakajima M, et al. Efficacy of the MMP inhibitor
MMI270 against lung metastasis following removal of orthotopically

transplanted human colon cancer in rat. Int ] Cancer, 2006, 118(1): 215-221.

(iek: 2010-10-10 f&[A1: 2010-10-28)
(Ao mE)

RCPS

BREHXEINEIFEARTTS

EIpfs: bR
HRINAAL . AR IR AR E b sk B2 B

T AR 2 B AL 5 B s e
TRBERIR2E 127 e
2=FE] : 2011.06.16 ~ 2011.06.19
) E: Y | AW =TI E 2 SV AN
BRARALHIE: XA 13601338599
B A MEFE . bats3000@yahoo.cn

O00dn0gdad
www.lungca.org





