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ABSTRACT Objective: To investigate the expression and clinical significance of chemokine receptor CXCR4 and MMP-9 (matrix
metalloproteinase-9) in human bladder transitional cell carcinoma (BTCC). Methods: CXCR4 and MMP-9 protein and mRNA were de-
tected in 40 formalin-fixed paraffin-embedded and fresh BTCC tissues and 10 normal bladder mucosal tissues by immunohistochemistry
and semi-quantitative reverse transcription polymerase chain reaction (RT-PCR) respectively. The association was analyzed between the
expressions of CXCR4 and MMP-9, as well as their relationships to the clinicopathologic significance of BTCC. Results: The positive
rate of expression of CXCR4 and MMP-9 protein and relative level of mRNA in BTCC tissues were significantly higher than those of the
normal bladder mucosal tissues (CXCR4: 77.5% vs. 20%, 0.777% 0.044 vs. 0.623% 0.096; MMP-9: 80.0% vs. 20%, 0.850% 0.079 vs.
0.751% 0.049). Further more, the positive rate of expression of CXCR4 and MMP-9 protein and relative level of mRNA in the muscle-in-
vasive tumors were significantly higher than those of confined within submucosa too (CXCR4: 100% vs. 50%, 0.790x 0.049 vs. 0.660%
0.052; MMP-9: 95.5% vs. 61.1%, 0.854% 0.070 vs. 0.758+ 0.092). The expression of CXCR4 protein was significantly positively corre-
lated with that of MMP-9 protein (P<0.05). Nevertheless, the expression of CXCR4 among different histological grades did not have sta-
tistical significance while the expression of MMP-9 did. Both of the expression of CXCR4 and MMP-9 had no correlation with the sex
and age of the patients. Conclusion: Our results suggest that CXCR4 and MMP-9 expression is highly correlated with the occurring and
invasion of BTCC, and indicate that CXCR4 and MMP-9 could be a new efficient target to treat bladder cancer.
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1 BC NC CXCR4 MMP-9
Table 1 Protein expression of CXCR4 and MMP-9 in BC and NC groups

Protein expression of CXCR4 Protein expression of MMP-9
Groups Cases
- + Positive rate (%) - + Positive rate (%)
NC group 10 8 2 20 8 2 20
BC group 40 9 31 77.5 8 32 80
X 9.364 10.622
P 0.002 0.001

2 BC CXCR4
Table 2 Relationship of the protein expression of CXCR4 9 in BC group with clinicopathologic features

Pathology Cases CXCR4 protein expression 2 P MMP-9 protein expression 2 P
parameters - + Positive rate (%) - + Positive rate (%)
Gender 0.266 0.606 0.319 0.572
Male 26 7 19 73.1 6 18 75.0
Female 14 2 12 85.7 2 14 87.5
Age 0.010 0.922 1.500 0.221
= 60 25 5 20 80.0 3 20 88.0
<60 15 4 11 73.3 5 10 66.7
Histological grades 0.397 0.820 12.254 0.002
15 4 11 73.3 7 8 53.3
13 3 10 76.9 1 12 923
12 2 10 83.3 0 12 100
Invasion depth 11.471 0.001 5.309 0.021
Muscular layer 22 0 22 100 1 21 95.5
Mucosa or
submucosa 18 9 9 50 7 11 61.1

3 BC NC CXCR4  MMP-9 mRNA
Table 3 Comparison of the mRNA expression of CXCR4 and MMP-9 between the BC group and NC group

Groups cases Relative mRNA content of CXCR4  Relative mRNA content of MMP-9
NC group 10 0.623% 0.096 0.751% 0.049
BC group 40 0.777% 0.044 0.850% 0.079
t 7.581 3.769
P 0.000 0.0004

4 BC CXCR4 MMP-9 mRNA
Table 4 Relationship of the mRNA expression of CXCR4 and MMP-9 in BC group with clinicopathologic features

Relative mRNA Relative mRNA
Pathology parameters Cases t F P t F P
content of CXCR4 content of MMP-9
Gender 0.183 0.856 0.465 0.645
Nale 24 0.783% 0.047 0.792% 0.100
Female 16 0.768% 0.401 0.807% 0.100
Age 1.415 0.165 1.621 0.113
2 60 25 0.784% 0.047 0.769+ 0.084

<60 15 0.764% 0.036 0.819+ 0.110




-+ 5258 «

www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.27 SEP.2012

Histological grades 0.892 0.418 16.200 0.000
15 0.780% 0.040 0.714% 0.074
13 0.764% 0.036 0.796x 0.092
12 0.787% 0.056 0.896x 0.082

Invasion depth 8.122 0.000 3.748 0.0006
Muscular layer 22 0.790% 0.049 0.854+ 0.070
Mucosa or submucosa 18 0.660% 0.052 0.758% 0.092

5 CXCR4 MMP-9

Table 5 Relative analysis on the protein expression of CXCR4 and MMP-9 in bladder transitional cell carcinoma

Protein expression of Protein expression of MMP-9

CXCR4 . ) Total v P
+ 28 3 31 0.479 0.002
- 4 5 9
Total 32 8 40

1 CXCR4 (SP
200%x ) A B:
Fig. 1 Immunohistochemical detection results of the CXCR4 protein in
bladder cancer tissue with different invasion depth(SP 200x )

A: mucosa or submucosa; B: muscular layer

CXCR4 mRNA  RT-PCR
1200 1 2 3
Fig. 3 RT-PCR detection of the CXCR4 mRNA expression in BC and NC

3 BC NC
M DNA

group
M: DNA standards 1200; 1 : blank control; 2 normal bladder mucosa;

3 bladder cancer tissue
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2 MMP-9 (SP
200x ) A: B:
Fig. 2 Immunohistochemical detection results of the MMP-9 protein in
bladder cancer tissue with different invasion depths(SP 200% ) A: mucosa

or submucosa; B: muscular layer

1 2 M
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i6b
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4 BC NC MMP-9 mRNA  RT-PCR
M DNA 1100 1 2
Fig. 4 RT-PCR detection of the MMP-9 mRNA expression in BC and NC
group
M: DNA standards 1200; 1: normal bladder mucosa; 2: bladder cancer

tissue
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1200Db,

80bp

367bp
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5 BC CXCR4 mRNA  RT-PCR 6 BC CXCR4 mRNA  RT-PCR
M DNA 1200 1 2 3 Fig. 6 RT-PCR detection of the CXCR4 mRNA expression in BC group of
Fig. 5 RT-PCR detection of the CXCR4 mRNA expression in BC group of different histological grades
different invasion depths M DNA 1200 1 2 3
M: DNA standards 1200; 1: muscular layer; 2: mucosa or submucosa; M: DNA standards 1200; 1: grade ;2: grade ;3 grade

3: blank control
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400D
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00bp
7 BC MMP-9 mRNA  RT-PCR 8 BC MMP-9 mRNA  RT-PCR
Fig. 7 RT-PCR detection of the MMP-9 mRNA expression in BC group of Fig. 8 RT-PCR detection of the MMP-9 mRNA expression in BC group of
different invasion depths different histological grades
M DNA 1100 1 2 3 M DNA 1100 1 2 3 4
M: DNA standards 1200; 1: blank control; 2: mucosa or submucosa; M: DNA standards 1200; 1: blank control; 2: grade ; 3: grade
3: muscular layer 4 grade
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