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Role of CXCR4 in lymph node metastasis promoted by VEGF-C in gastric carcinoma

SUN Ti-ye', ZHAO Yong-liang', YAN Wei’, SHI Yan', ZENG Dong-zhu', YU Pei-wu' (' Department of General Surgery,
Southwest Hospital, Third Military Medical University, Chongqing 400038 ; *General Hospital of Air Force of PLA, Beijing 100036, China)

Abstract; Objective To explore the role of chemokine receptor CXCR4 in lymphatic metastasis induced
by VEGF-C in gastric carcinoma. Methods The mRNA expressions of CXCR4 and VEGF-C were determined
by reverse transcription PCR (RT-PCR)) in 86 cases of primary breast carcinoma, and the migration and inhibi-
tion response of CXCR4 to chemokine stromal derived factor-1 (SDF-1 or CXCLI2) were detected by Boyden
chemotaxis assay. Results Out of 86 cases, 53 cases presented high expression levels of CXCR4 (61.63% ,
53/86) , 49 cases showed high expression levels of VEGF-C mRNA (56.98% , 49/86). The cases with higher
expression of VEGF-C mRNA presented higher expression of CXCR4 mRNA. The expression of CXCR4 mRNA
was positively correlated with lymph node metastasis in primary gastric carcinoma (P <0.05). The average
chemotaxis activity of CXCR4 to SDF-1 was evaluated as 81% in gastric cancer cells, but dropped to 30% after
using anti-CXCR4 monoclonal antibody, with significant difference (P <0.05). Conclusion There is a posi-
tive correlation between lymphatic metastasis and the expression of CXCR4 and VEGF-C mRNA in primary gas-
tric carcinoma. The functional status of CXCR4 affects the chemotaxis of gastric cancer cells.

Key words: gastric carcinoma; CXCR4; VEGF-C; lymphatic metastasis; invasion; metastasis

, 23 -C(vascular
, , endothelial growth factor C, VEGF-C) ,
VEGF-C
’ ’ o VEGF-C
. 13452308450, E-mail ; sun-
shine589@ 163. com o ,
:(023)68754161, E-mail ; yupeiwuO1 @ vip. sina. com 1 ( stromal derived factor-1 ,

:2007-04-13; :2007-07-06



162 30
SDF-1/CXCL12) CXCR4 72 C 10 min . PCR 2%
[1] , Gel Doc 2000 s
’ . VEGF-C ’ - CXCR4 mRNA CXCR4
GAPDH o
SDF-1/CXCR4 ’ 1.3.2 RT-PCR VEGF-C mRNA
0 RT-PCR 1.3.1 . B-actin .
CXCR4 ,VEGF-C 5'-GTGGGGCGCCCCAGGCACCA-3' | 5'-CTTC-
CXCR4 , CX- CTTAATGTCACGCACGATTTC-3', 480 bp, VEGF-C
CR4 VEGF-C , : 5"-AATGTGGGGCCAACCGAGAA-3' |
5'-CCAATATGAAGGGACACAACG-3’,
VEGF-C 285 bp, PCR :94 C 2 min,
° 94 C 30 5,65 C 305,72 C 30 s, 30
1 72 C 10 min, 10 pl PCR 1.5%
PCR , VEGF-C
1.1 mRNA VEGF-C B-actin
2005 2-12 °
86 . 2376 ss . so 1.3.3 ®
.36 . 53, 3 [4] (48 )
60 . 30 ( Sem  ODF ° 27wl
) ) 15 ~20 min ’ SDF-1 (RPMI1640 0.5% BSA 100 ng/
, : 10% ) ml SDF-1) , 50 pl
( 2x10%), 8 wm
1988 (UICC) . PvP- ( 5- 0 pg/ml )
37 °C  5%CO, 4h, PBS
° R RPMI1640( 0.5% BSA) ,
1.2 3 )
DEPC . Oligo( dT) 5 . Trizol RNA @ : ’
, ImProm-II ™ Promega s CXCR4
Ex Tag DNA dNTP TaKaRa , Oligo (dT) 5 . (50 pg/ml)37 C 30 min . PBS
100 ~ 1 000 bp DNA SDF-1 ,
,CXCR4 \VEGF-C, GAPDH | B-actin R
s SDF-1 Cytolab , 70% ,HE , 5
CXCR4 ( 15G) R&D ) ( i 100 ), .
(8.0 pm ,25 mm x 80 mm) Neutro-
probe , N ( , ° 3 .
) , Gel Doc 2000 Bio-Rad 1.4
o SPSS 10. 10 X ,
1.3 Kappa o
1.3.1 (RT-PCR) CXCR4
mRNA ) 2
, ° 2.1 VEGF-C mRNA
RNA, RNA ’ 86 B-actin
2 png  RNA, MMLV ( Gibco-BRL, Rockville, VEGF-C mRNA , 1. 30
Md, USA, ) cDNA, VEGF-C mRNA , , 49
cDNA PCR CXCR4, GAPDH o VEGF-C mRNA , 56. 98% , 37 VEGF-C
. CXCR4 5'.AAGAAACTGAGAAGCATGACC-  mRNA , 40.02% . ,
3, 5"-GAAACTGGAACACAACCACC-3'. GAPDH (P <0.01) ,VEGF-C mRNA
5'-CTGCACCACCAACTGCTTAG-3", 5'- (81.67% ) VEGF-C mRNA
CCACTGACACGTTGGCAGTG-3', CXCR4 (18.33%), (P <0.01),
293 bp,GAPDH 460 bp, PCR :94 °C, 2 min, VEGF-C mRNA -
94°C  60s,56C  60s,72C  60s, 30 , VEGF-C mRNA

N N



2 , . CXCR4 VEGF-C 163

(P>0.05), 1, . NN
M 1 2 3 a4 CXCR4 mRNA (P>
0.05), 1.

M 1 2 3 4

8]

000 bp—

—_

000 bp—
750 bp—

2 000 bp—
500 bp— «—B-actin 480 bp 1 000 bp—
—VEGE-C 285 bp 750 bp—

250 bp— 500 bp—

«GAPDH 460 bp
—CXCR4 293 bp

M: DNA (DL 2000); 1. ;2. ; 250 bp—
3: 4. 100 bp—
1 RT-PCR VEGF-C mRNA M: DNA (DL 2000) ;1. ;2. ;
1 CXCR4 mRNA VEGF-C mRNA 3: 3 4:
2 RT-PCR CXCR4 mRNA
CXCR4 mRNA . VEGF-C mRNA . 2.3 CXCR4 mRNA VEGF-C mRNA
>0.05 >0.05 60 ’ )
v o 3 CXCR4 mRNA VEGF-C mRNA
36 12 % 18 18 (k=0.849,P=0.000) , 2, ,
() >0.05 >0.05 : k=0.858,P=0.000; / k=0.836,P =
=50 57 2 35 20 37 0.000; T, ~T, k=0.952,P=0.000;T, ~T, k =
<50 29 12 15 12 17 0.785,P =0.000; 26 k =1.000,P =0.000;
>0.05 >0.05 [~Tk=0.914,P=0.000; M~ Vk =0.848 P =0. 000,
=5 cm 36 13 3 16 20
5 em % . 2 8 2 2 VEGF-C mRNA CXCR4 mRNA
>0.05 >0.05
4 . - 17 3l X A VEGF-C mRNA ]
38 13 25 14 24
<0.05 <0.05 i 3 0.849
0 46
53 16 37 13 40
/ 3 9 % 7 26
<0.05 <0.05 2.4 SDF-1
T,-T, 51 14 37 15 36
Ty-T, 35 11 24 8 27 SDF-1 ,
<0.01 <0.01 81%( 3). CXCR4
60 14 46 11 49
2% 7 19 7 19 30% . CXCR4
<0.01 <0.01 (P<0.01)
-1 53 18 35 16 37 ° e
I~V 3 8 25 10 23 1 "
90 N
. 80 =
2.2 CXCR4 mRNA =70
60
86 GAPDH 50}
CXCR4 s 2, 30 CX- 40 .
30
CR4 mRNA s ,53 CXCR4 20
RNA s 61.63% ,33 CXCR4 mRNA 10F
m 0 m 0
, 38.37%. ,
(P <0.01),CXCR4 mRNA
(76.67% ) CXCR4 mRNA (23.33%), a: P<0.01,
3 SDF-1

(P<0.01), CXCR4 mRNA



164

30

3
3.1 CXCR4 VEGF-C
-C(VEGF-C)
VEGF-C
, VEGF-C T, ~
T, T, ~T, ;
. TNM L~ IV
I~0 . VEGF-C
o VEGF-C
: o VEGF-C
. , VEGF-C
Bachelder '*7 VEGF-C
VEGF/NRP-1
. CXCR4  NRP-1
, 7 G ,
SDF-1 81 CXCR4 SDF-1
, VEGF-C mRNA  CXCR4 mRNA
,  CXCR4 mRNA VEGF-C mR-
NA . CXCR4
CXCR4 SDF-1
CXCR4 . Chen
. , VEGF-C
CXCR4 , VEGF-C - NRP-
1 - CXCR4 ,
CXCR4 ,
o N ]]I AY IV
CXCR4
CXCR4

b 2

CXCR4

3.2 CXCR4

L10]

SDF-1
CXCR4

CXCR4

,CXCR4  SDF-

, SDF-1
CXCR4  SDF-1
CR4 - SDF-1

CXCR4 ,

CR4 - SDF-1

CXCR4

’

CXCR4/SDF-1

DNA

’

1

SDF-1

CXCR4

CXCR4

’

, VEGF-C - CX-

[12,13]

VEGF-C

VEGF-C - NRP-1 - CX-

, , CXCR4



2 , . CXCR4 VEGF-C 165
mediated chemotaxis in breast cancer patients with central nervous sys-
tem metastases[ J]. Breast Cancer Treat, 2005, 89(3) : 317 -321.
o . . . . [9] Chen Y, Stamatoyannopoulos G, Song C Z. Down-regulation of CX-
[1] Balkwill F. Chemokine biology in cancer[J]. Semin Immunol, 2003,
15(1): 49 -55 CR4 by inducible small interfering RNA inhibits breast cancer cell in-
[2] ) 71 vasion in vitro[ J]. Cancer Res, 2003, 63(16) : 4801 —4804.
[J]. , 2005, 8(5): 401 —403. [10] He Y, Karpanen T, Alitalo K. Role of lymphangiogenic factors in
[3] s ) s 105 [J]. tumor metastasis[ J |. Biochim Biophys Acta, 2004, 1654(1) . 3 -

[4]

[5]

[6]

[7]

(8]

, 2006, 44(19) : 1303 - 1306.
Young S J, Ali S A, Taub D D, et al. Chemokines induce migrational
responses in human breast carcinoma cell lines[ J]. Int J Cancer,
1997, 71(2) : 257 -266.
Ding S, Li C, Lin S, et al. Distinct roles of VEGF-A and VEGF-C in
tumour metastasis of gastric carcinoma[ J]. Oncol Rep, 2007, 17(2) ;
369 -375.
Bachelder R E, Crago A, Chung J, et al. Vascular endothelial growth
factor is an autocrine survival factor for neuropilin-expressing breast car-
cinoma cells[ J]. Cancer Res, 2001, 61(15) ; 5736 —5740.
Bachelder R E, Wendt M A, Mercurio A M. Vascular endothelial

growth factor promotes breast carcinoma invasion in an autocrine man-

ner by regulating the chemokine receptor CXCR4 [ J]. Cancer Res,
2002, 62(24) : 7203 - 7206.
Altundag K, Morandi P, Altundag O, et al. Possible role of CXCR4-

cT . . ,
2 (2 ) ,
(3] cT ,CT
+31 ~ +43 Hu,90% , 20 CT ,

18 B , .

, , 2 T

[410 16

, T, WI ., T,WI 13 3
,  Polito [ T, Wl 35%
, cT . MRI
14 B 12 ,MRI T, T, .

(1]

[12]

[13]

[14]

(1]

(2]

(3]

[4]

(5]

12.
. CXCR4 VEGF-C

[yl ,

5 5 )

2006, 28(4): 357 -359.

Hao L, Zhang C, Qiu Y, et al. Recombination of CXCR4, VEGF
and MMP-9 predicting lymph node metastasis in human breast cancer
[J]. Cancer Lett, 2007, 253(1) : 34 —-42.

Saito H, Fukumoto Y, Osaki T, et al. Prognostic Significance of Lev-
el and Number of Lymph Node Metastases in Patients with Gastric
Cancer[ J]. Ann Surg Oncol, 2007, 14 1688 —1693.

Yasumoto K, Koizumi K, Kawashima A, et al. Role of the CXCL12/
CXCR4 axis in peritoneal carcinomatosis of gastric cancer[ J]. Cancer

Res, 2006, 66(4) : 2181 —2187.

’ ’ ’

: R730.44;R739.7 : B

Ohtsuka K, Hashimoto M, Suzuki Y. A review of 244 orbital tumors in
Japanese patients during a 21-year period; origins and locations[ J].
Jpn J Ophthalmol, 2005, 49(1) ; 49 -55.
Akansel G, Hendrix L, Erickson B A, et al. MRI patterns in orbital
malignant lymphoma and atypical lymphocytic infiltrates[ J]. Eur J Ra-
diol, 2005, 53(2): 175 - 181.

, , s CT MRI

[J]. , 2006, 25(5) : 416 —419.

) ) )

MRI [J]. , 2005, 39(3): 248 -
251.

Polito E, Galieni P, Leccisotti A. Clinical and radiological presenta-
tion of 95 orbital lymphoid tumors[ J]. Graefes Arch Clin Exp Ophthal-

mol, 1996, 234(8) . 504 -509.



