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—Abstract—

Background: Matrix metalloproteinases (MMPs) are involved in the degradation of the
extracellular matrix, which is an important step in tumor invasion and metastasis. A positive
correlation between the expression of MMP-9 and aggressive behavior of renal cell
carcinomas (RCCs) has been reported. MMP-9 expression in RCCs and adjacent normal
kidney tissues were examined in this study.

Materials and Methods: Twenty—five patients pathologically diagnosed as clear cell RCCs,
from specimens obtained at radical nephrectomy, between May 2003 and December 2004 were
enrolled in this study. MMP-9 activity was estimated using gelatin zymography, and quantified
using a laser densitometer. The results were compared with clinicopathological characteristics.
Results: The expression of MMP-9 was significantly elevated in the RCC compared with
non-tumor kidney specimens (p<0.01). The levels of MMP-9 expression in the RCC patients
with large tumors (>4 cm) or vascular invasion were significantly higher than in those
without these clinical manifestations (p<0.01). There were also significant differences in the
expression of MMP-9 among T stages (p<0.01). The tissue MMP-9 level was the highest in
nuclear grade 4, but there was no statistical significance between the histological grades
(p=0.17).
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Conclusions:

— Analysis of MMP-9 expression in RCC—

These results suggest that enhanced MMP-9 expression contributes to

carcinogenesis and tumor progression in the later stages of RCC.

Key Words: Matrix metalloproteinases, Renal cell carcinoma
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Table 1. Patient characteristics

No. of patients

Age (years)
<50 3
>50 22
Sex
Male 18
Female 7
Fuhrman grade
Grade 1 3
Grade 2 9
Grade 3 7
Grade 4 6
T stage
T1 17
T2 6
T3 2
T4 0
AzAe oz fgt $E A I
LAFY A AxA S FHslo dF= A3
ol82 w7}x] -70Ce H#AslY HAFAEZ
Agsigen deA zae selge] a4l
Ak A EQTAA HY= 20029 NAE
TNM staging” S 7|F0.2 U591, o] &
8% (grade)= Fuhrman 53902 o]43}90)
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lysis buffer solution)®] %31 homogenizer=
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3. Zymography
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MMPs®] S& 9 1
A D oF xFo] AlEA 3 zymography
A&t 47te] 2SS 01% gelatin®]
Z 3+ 10% polyacrylamide gelS ARE-s}ad]
71952 ZEetAth Gels 25% Triton
-100 82l renaturing buffer® A-&olA 30
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ERCC
O Normal

Expression of MMP-9 in RCC and normal
kidney. The expression of MMP-9 was
significantly elevated in the RCC compared
with normal kidney (p<0.01). *: p <0.01
compared with control values; Mann-Whitney
test. Au: arbitrary units.

HI

>

]

¢

200

160

MMP-9 (au)
B

@
S

40

Fig. 1.



A2 EAISFH AL, Student’s
t-test, ANOVA 2 Mann-Whitney testZ 7
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— Analysis of MMP-9 expression in RCC—
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Table 2. Correlation between clinicopathologic factors and expression of MMP-9

Factor No. of patients MMP-9 p-value
Tumor size
<4 cm 12 112.7+£23.4 <0.01 *
>4 cm 13 165.2+24.6
Vessel invasion
Negative 21 1385+17.1 <0.01 *
Positive 4 180.3£6.8
Fuhrman grade
Grade 1 3 102105 0.17%
Grade 2 9 127+20.8
Grade 3 7 140+£25.2
Grade 4 6 157+18.0
T stage
T1 17 118.4+20.5 <0.01%
T2 6 158.3+10.8
T3 2 184.7£54
T4 0

Values are mean * SD,
All values are in arbitrary units.

* Student’s t-test, T ANOVA test
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Fig. 2. Gelatin zymography for MMP-9. Normal
kidney tissues (N1 and N2) show faint reaction
bands for pro-MMP-9. Tumor samples of
RCC (T1 and T2) show apprarent gelatinolytic
activity of pro-MMP-9. MMP: matrix
metalloproteinase, RCC: renal cell carcinoma.
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— Analysis of MMP-9 expression in RCC—
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