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Expressions of vascular endothelial growth factor C and matrix metalloproteinases-2 and

prognosis of non-small cell lung carcinoma
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Abstract:  Objective To investigate the expressions of vascular endothelial growth factor-C (VEGF-C) and matrix
metalloproteinases-2 (MMP-2) proteins and its relationship with the biological behaviors of non-small cell lung carcinoma
(NSCLC). Methods Immunohistochemical staining was used to detect the expressions of VEGF-C and MMP-2 proteins in 42
cases of NSCLC tissues. The relationship of VEGF-C and MMP-2 expressions was analyzed with the tumor size, lymphatic
vessel density (LVD), histological type, differentiation, clinical recurrence, lymph node metastasis and patients' survival time.
Results Out of the 42 cases of NSCLC, 23 and 26 cases showed positive expressions of VEGF-C and MMP-2 proteins,
respectively, with the expression rates of VEGF-C and MMP-2 protein of 54.8% and 61.9%, respectively. VEGF-C expression
was positively associated with LVD and lymph node metastasis (<0.05), and inversely with the differentiation of NSCLC and
the patients' survival time (P<0.05). MMP-2 expression was positively associated with lymph node metastasis (P<0.05) and
inversely with the patients' survival (P<0.05). VEGF-C and MMP-2 expressions was positively associated (r=0.469, P<0.05).
Conclusion The expressions of VEGF-C and MMP-2 proteins are closely associated with the biological behaviors of NSCLC,
and their high expression suggests probable lymph node metastasis and poor prognosis.
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Fig.1 Expression of VEGF-C protein detected by immunohistochemical

staining in lung carcinoma (Original magnification: x200)
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Fig.2 Expression of MMP-2 protein detected by immunohistochemical

staining in lung carcinoma (Original magnification: x200)
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Tab.1 Relation of VEGF-C and MMP-2 protein expressions with
clinicopathological characteristics of the tumor
VEGF-C MMP-2
Item n . 4 Pvalue Pvalue
Tumor size (cm) 42 48+£2.6 6.17£3.1 >0.05 49+2.5 6.0£32 >0.05
Lymphatic vessel density 42 7.8£1.5 939+24 <0.05 8.2+£25 9.0£19 >0.05
Histological type >0.05 >0.05
Squamous carcinoma 15 6 9 5 10
Adenocarcinoma 27 13 14 11 16
Differentiation <0.05 >0.05
Well 9 7 5 4
Mediate 17 9 8 5 12
Low 16 3 3 6 10
Clinical stage >0.05 >0.05
Stage 1 25 14 11 11 14
Stage 2 12 4 4 8
Stage 3 4 1 3 1 3
Stage 4 1 0 0 1
Recurrence >0.05 >0.05
No 24 12 12 10 14
Yes 18 11 6 12
Lymphonode metastasis <0.05 <0.01
No 18 12 6 11 7
Yes 24 7 17 5 19
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Fig.3 Relationship between VEGF-C protein
expression and the patients' survival time after

operation
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Fig.4 Relationship between MMP-2 protein expression

and the patients' survival time after operation

BB FFEHMHE, AU AN, VEGF-C &A%k 50
LU LVD Mk 25 5 8 B E A OG5 - E ARG R
A7) B AR 5¢ B VEGF-C & M P s 41 1
LVD /KR BATER KA R, H VEGF-C & A/ FH
IR R R R T R AR SRS T R 2 R
NSCLC 141 VEGF-C & 1 e % 175 5 ik [ 457 P 1 4
L %) 345 B 0 e T A I O A8 (4T L, A1 9 4 R
W E RS . X AT fREJE iR T id 3R iAW VEGF-C &
5 VEGFR-3 256 /5 , 3 20N K2 40 3 5 A A4 ik
EL A5 A (S, A AR 2H 200 K LA R 2 R e A
0 ) T ARG R R A0 A T 2 LS M A B



1310

M 77 R K 2% 24 4 (J South Med Univ)

526 %

filk, R ZEWE LA IR RS . AP IR KB,
VEGF-C % [ 1) %35 5 4 2150 (e 3 52 ok ¢, BB
& I A2 A0 AR BE 1S &, VEGF-C 4R 11 9 3Rk 1]
B REAIG, B8 2 fh Bk 22 1 bR | 338 VEGF-C & 111
FE T B | R 25 ) 175 T U0 LA PN B 40 R R A T AR
BT A K E A TR R 200 TR ) O L B RS Lk g AR
R, AT DLtk — 0 & VEGF-C & (A i i 77, BH 1k
P 20 R R L R G | A FR A I AR AR ]
3.2 MMP-2 % & * il 5 & & 6 R TS 49 % '8

i g 114 4= 28 R I % J2 3 ax 45 ol AR 1 K A g L
i 42 R B (I RE (MMPs) [ i 40 it A1 5% 52 1 46 19
MMP-2 J& MMPs < J H 5288 B B, %F 22 R 48 if 41 2
A B SRAE L, AT R SRR Al MMP-2 /K- 118 ]
8 in O S0 20 L 1) 4R 2R R B, MMIP-2 K3k 5 R
e B UG B ST AR bR O AR BESE AR R
MMP-2 & i £35Sk B4 i R S IE G . S5l
P ARG AR ESC . Sy 1T MMP-2 2 14
AR E iR & A e B X — e, H A E AN E WL N T
A R EREBRIEAN ] MMP-2 35 258, A 2e25)
IEAE TG PRI B B, w1 B S5 SRR BN ST 2
VIR, AT R R I R R PR, i — 2B R B X
240 MMP-2 25 1 3 3K 8 il i 28 2 TS 1Y)
BLA B A 4 J5 AR 5% 19 B 2 5 )

3.3 VEGF-C % &5 MMP-2 & & #) % %

MMP-2 #1 VEGF 210 Mg 5 4 A SCBL H , Jihed
MR AL AR H MO A 77 42 MMPs Fl VEGFs Y fig
J3, 3% T IobJe 240 A g B A AR ORI I A
AR AR GT S R R TR il 4140 VEGF-C
MMP-2 5 1 B 38 Z A TE IE AR CPE (B =35 2 [H]
A EAE 5y FOLRAT A it — 2P 0F 5T

SE k.

(1]

Skobe M, Hawighorst T, Jackson DG, etal. Induction of tumor
lymphangigenesis by VEGF-C promotes breast cancer metastasis
[J]. Nat Med, 2001, 7(2): 192-8.

Miyata Y, Kanda S, Ohba K,

et al. Lymphangiogenesis and

angiogenesis in bladder cancer:  prognostic implications and
regulation by vascular endothelial growth factors-A, -C, and-D[J].
Clin Cancer Res, 2006, 12(3): 800-6.

Zhang A, Meng L, Wang Q, et al. Enhanced in vitro invasiveness of
ovarian cancer cells through up-regulation of VEGF and induction
of MMP-2[J ]. Oncol Rep, 2006, 15(4): 831-6.

Gombos Z, Xu X, Chu CS, et al. Peritumoral lymphatic vessel
density and vascular endothelial growth factor C expression in
carly-stage squamous cell carcinoma of the uterine cervix [J]. Clin
Cancer Res, 2005, 11(23): 8364-71.

Su JL, Shih JY, Yen ML, et al. Cyclooxygenase-2 induces EP1- and
HER-2/Neu-dependent endothelial

vascular growth  factor-C

up-regulation: a novel mechanism of lymphangiogenesis in lung
adenocarcinoma|J |. Cancer Res, 2004, 64(2): 554-64.

XA, E WA, KT, 45, T HPVI6EG A% B X & #U CaSKi 41
fif 1228 AR VEGF KB RS2 [J]. 55 — 45 B2 K2 2 4R, 2004,
24(5): 529-32.

Liu K, Wang LL, Zheng YF, Effects of anti-HPV16
E6-ribozyme on invasiveness of cervical carcinoma cell line CaSKi
and vascular endothelial growth factor expression [J]. J First Mil
Med Univ/Di Yi Jun Yi Da Xue Xue Bao, 2004, 24(5): 529-32.
Mandriota SJ, Jussila L, Jeltsch M, et al. Vascular endothelial growth

et al.

factor-C-mediated lymphangiogenesis promotes tumor metastasis
[J]. EMBO J, 2001, 20(4): 672-82.

Joukov V, Kaipainen A, Jeltsch M, et al. Vascular endothelial growth
factors VEGF-B and VEGF-C [J]. J Cell Physiol, 1997, 173(2):
211-5.

Kubben FJ, Sier CF, van Duijn W, et al. Matrix metalloproteinase-2
is a consistent prognostic factor in gastric cancer [J]. BrJ Cancer,
2006, 94(7): 1035-40.

Donadio AC, Durand S, Remedi MM, et al. Evaluation of stromal
metalloproteinases and vascular endothelial growth factors in a
spontaneous metastasis model [J]. Exp Mol Pathol, 2005, 79 (3):
259-64.





