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In vivo and in vitro studies of blocking CXC chemokine receptor-4 on bone
metastasis of breast cancer

XIAO Dan, LIU Shou-gui, LIU Lei, GUO Shan-yu ( Department of General Surgery,9th People’ s Hospital Affiliated to
School of Medicine, Shanghai Jiaotong University, Shanghai 200011, China )

[ Abstract ] Objective: To investigate the effect and mechanism of CXC chemokine receptor4 ( CXCR4 ) in the prolif-
eration and migration of breast cancer MDA-MB-231SA-rfp cells in vitro and in vivo by a specific small CXCR4 inhibitor,
AMD3100. Methods: MDA-MB-231SA-rfp cells were treated with AMD3100, and the proliferation and migration were
detected by CCK-8 and Transwell assay. MDA-MB-231SA-rfp cells were inoculated into nude mice to establish a model of
breast cancer bone metastasis xenograft. AMD3100 at different final concentrations were delivered to mice. X-ray was
taken to observe breast cancer bone metastasis and MicroPET was used to perform a semiquatitative analysis of breast canc-
er bone metastasis. H-E staining was used to further determine the location of breast cancer bone metastasis. Western blot-
ting was performed to determine CXCR4 protein expression in MDA-MB-231SA-rfp cells as well as in xenograft tissues be-
fore and after AMD3100 administration. Results: The cell proliferation and migration of MDA-MB-231SA-rfp cells line in-
duced by SDF-1 were significantly inhibited by AMD3100 ( P <0.05 ) and 2 000 ng/ml AMD3100 showed much more sig-
nificant inhibition of the cell proliferation and migration ( P <0.01 ). The model of breast cancer bone metastasis xenograft
was successfully established. Bone erosion of the lower limb found by X-ray was decreased after AMD3100 treatment of
different concentrations . MicroPET images demonstrated that SUVmax values of the control group, low concentration
AMD3100 group and high concentration AMD3100 group were respectively 9.44 +£0.53, 5.70 £0.25 and 2. 18 £0.47

( P<0.01). H-E staining detection confirmed the bone metastasis of breast cancer. No significant difference was found in
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CXCR4 protein expression in MDA-MB-231SA-rfp cells and bone metastasis tissues before and after AMD3100 administra-
tion. Conclusion: Blocking the CXCR4 activity by AMD3100 can inhibit the proliferation and migration capacity of breast

cancer MDA-MB-231SA-rfp cells in vitro, and also the bone metastasis in xenograft in vivo in nude mice.

[ Key words ] CXC chemokine receptor 45 AMD3100; breast cancer; bone metastasis; MicroPET
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JpzE, $E8 AMD3100 %} F MDA-MB-231SA-rfp 4
FELAERR SRR 9B B 1 A2 ZE kil T, s 7 o
) AMD3100 BT REM B aIE i &2 ).

1 MDA-MB-231SA-rfp 4AAEIE R
BEEE 6 BB X ZEK
Fig. 1 X-ray images of bone defect on the sixth week
after MDA-MB-231SA-rfp cell xenograft establishment
A: Control group; B: Low dose of AMD3100 group;
C: High dose of AMD3100 group

E2 HREHEFHEBI MicroPET K%

Fig.2 MicroPET images of bone metastasis

of total body in xenograft nude mice
A: Low dose of AMD3100 group; B: High dose of
AMD3100 group; C: Control group

N T HE RS BN EES A UA  B R R R
& ROL, Lk SUVmax fE R 4845, 8 it 7 A 4%
BB 25 458 W, X Rg] KR w4l
( AMD3100 4 mg/kg ) & 7 & 4 ( AMD3100 6
mg/kg ) SUVmax {H 73 74 9. 44 £0.53.5.70
0.25.2.18 £0.47. R UiH] AMD3100 BEE H] 1 1)
TR LA P R AR Y MDA -MB-231SA-rfp 40 it B 7 7
LR P <0.05), ¥ =il AMD3100 Ry il 7% 5%
BCRTEH (P <0.01 ),
2.5 MDA-MB-231SA-rfp 2a i A3 4895 ) R B 4445 1k
2R 220 R IR R AL

R X 28 K MicroPET $418.45 58, VIS FHR A
XoF N RS AR R BT S B A A i e R A
T H-E Yoo, 55 F o] IR S A e R4, HEB 25 L,
TEBAFIN, Az R HRYY, SRR B, i 454

IR, FESLERA B IR 0 2V, B B e e rh B B
BOE3), DL B8R —P UL T Rk MicroPET
SRR TVINGE Syich i I NEA £

B3 MDA-MB-231SA-rfp AMBEBRRE
HBIARA H-E $BEFR( x200)
Fig.3 H-E staining of bone metastasis in
MDA-MB-231SA-rfp cells xenograft nude mice( x200 )

A: Metastasis in the rib; B: Metastasis in the spine;

C: Metastasis in the lower limb

2.6 AMD3100 3+ MDA-MB-231SA-rfp &8 it Fo 4 A4
TG EEEAS R T CXCR4 & & Rk 69 %

Western blotting il i 715, Z2 75 H1 AMD3100 3%
F:H MDA-MB-231SA-rfp 2 i ' CXCR4 2K (4 £ ik
R DL 22 55 BT 4A ) s BB AR AR Y v, Sk B ZH AR B
5l AMD3100( 6 mg/kg )ZH# BB B bn A h
CXCR4 FEHFBM LT B 25 K 4B ). DLl
B, AMD3100 % MDA-MB-231SA-rfp 4 Jid 1 ¥ 4 958
BB LH CXCRE B A FRIBEA MW,

Ctrl AMD3100

CXCR4— v S
A
B-actin— J— A

CXCRA— o  su—
B
Bractin— n—

E4 AMD3100 1EF8i /G MDA-MB-231SA-rfp
R A )RR BEBEB AL B )P CXCR4 HJRIE
Fig. 4 CXCR4 expression in MDA-MB-231SA-rfp
cells ( A ) and nude mice xenograft tissues ( B ) before
and after AMD3100 administration
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