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The Evaluation of Anti-angiogenic Treatment for Implanted Rabbit VX,
Breast Tumor Using Multi-slice Spiral Computed Tomography

Bian Tingting, Xu Na, Feng Guoquan, Zou Tianyu, Lei Zhen*
(Department of Radiology, the First Hospital of Liaoning Medical College, Jinzhou 121001, China)

Abstract The objective of this work was to investigate the correlation between multi-slice spiral
computed tomography (MSCT) perfusion imaging and VEGF for assessing targeted anti-angiogenesis therapy on
an implanted rabbit VX, breast tumor model. 69 female rabbits were randomly assigned to one of the 4 groups
and received treatment accordingly: control (saline), Endostar, neoadjuvant chemotherapy (CEF) and combination
therapy (Endostar and CEF). After 2 weeks of treatment, MSCT perfusion scannings were performed for all rabbits
and information about blood flow (BF), blood volume (BV), mean transit time (MTT) and surface permeability (PS)

was collected. Then tumor tissue was dissected for immunohistochemistry and Western blot for VEGF expression.
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There was a positive correlation between VEGF expression and BE, BV, or PS level (P<0.05) and a negative

correlation between VEGF expression and MTT level for all 4 groups (P<0.05). Therefore, MSCT can be used as a

non-invasive approach to evaluate the effect of anti-angiogenic therapy for implanted rabbit VX, breast tumors.
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K AR 7 S5 ®p 5 1 7 VA X VEGF St 3% 41 AL Yt
SR AT T IEE S .
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Control (n=16)

A: WAL, 7 S AR (0 S0R ) VEGE T+ 82 41 i 0 3 19 26 1(400%); B: CEF4L, i Sk v 4 (9 J50RE > VEGE T I8 41 i o S 14 2535 (400%); C:
TERE2H, VEGFTE 2K P 2655 W S B8 Sk VA T UK (400%); D: A4 VA ST 41, VEGFTE M 4 361 01 2k BUBURE 42 €448 1 (400%) o

A: control group, red arrow indicates brown particles with VEGF expression in cytoplasm of tumor cell (400x); B: CEF group, red arrow indicates

light brown particles with VEGF expression in cytoplasm of tumor cell (400%); C: endostar group, VEGF expression in the cytoplasm disappeared or

red arrow indicates light brown granules (400%); D: combined treatment group, VEGF expression in the cytoplasm disappeared or shallow granular

staining (400%).

Bl %VXFBRMERAT R REELRNVEGFERRIALER

Fig.1 Expression of VEGF in implanted rabbit VX, breast cancer tumor after anti-angiogenic

treatment by immunohistochemistry
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Fig.2 Expression of VEGF in implanted rabbit VX,
breast cancer tumor after anti-angiogenic

30 kDa

treatment by Western blot

Western bloti M| VEGF £ [1381A, 7] WX #HZH. CEF
gl R, BAIRITYIVEGFE (1R IEHI XD
39 240.34+0.01 0.22+0.02, 0.12+0.02. 0.04+0.02,
Z R G X (P<0.05), #7697 IVEGFE 1%
A I(E12) o
22 FBRMEEIATRECTEISH

XPHUL. CEF4L. R, BEa iR 4l 4l
BF. BV. MTTAPSIIE M M LU 2 S B Giit 2
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TMIMTTIIERK I = (R 1IFEL3).
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Table 1 CT perfusion measures of implanted rabbit VX, breast cancer tumor after anti-angiogenic treatment

ML & [mL/(100 mL-min)] IfiL %5 (mL/100 mL) P41 R IR ] (5) KB P [mL/(100 mL-min)]
BF [mL/(100 mL-min)] BV (mL/100 mL) MTT (s) PS [mL/(100 mL-min)]
Control group 355.29+28.86 40.91£3.36 2.5240.93 26.70+3.15
CEF group 156.46+15.93 5.6142.51 6.0742.69 5.5342.18
Endostar group 91.43+13.21 2.89+0.33 9.95+2.64 1.82+0.20
Combined
31.65+5.04 1.31£1.06 12.47+0.22 1.17£1.04
treatment group
F 1547.36 601.84 41.89 500.03
P 0.000 0.000 0.000 0.000
BF BV MTT PS

Control
n=16

CEF
n=16

Endostar
n=18

Combination
n=18

W R FIA~D: FIA(BF). EIB(BV). EID(PS)J# X I 21 (A7 X 3, EIC(MTT)J8 X I (Lt X s, CEFALREN: FIE-H: FIE(BF)4L (it
XERIEN/D, FFBV). FIHPS)# X #X 95/, FIGRMTTEEK:; B #EEFI-L: BIIBF). FIBV). EKMTT). EILPS)¥) UL X i X ik
SRR e VAT R EIM-P: [IM(BF). EINBV). EIPPS) WL X H X /)y, FOZRMTTEE K, 9 X 0 (63 Bl 1

Control group perfusion maps A~D: (A) BF, (B) BV, (D) PS, see the red tumor perfusion area, (C) MTT see the blue tumor perfusion area; CEF group
perfusion maps E~H: (E) BF mild reduction of red perfusion area, (F) BV, (H) PS reduced tumor perfusion area, (G) MTT the longer MTT; Endostar
group perfusion maps I~L: (I) BE, (J) BV, (K) MTT, (L) PS all with expanded blue perfusion area; Combined treatment group perfusion maps M~P: (M)
BF, (N) BV, (P) PS shown the reduced tumor perfusion area and (O) MTT longer MTT and expanded blue tumor area.

E3 VX BRMERETTRCTEIER

Fig.3 CT perfusion results of implanted rabbit VX, breast cancer tumor after anti-angiogenic treatment
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Table 2 Correlation analysis of CT perfusion measures and immunohistochemical expression of VEGF in implanted rabbit

VX breast cancer tumor after anti-angiogenic treatment

WS M %4 i CEF41 Bl £ AL
Perfusion measures Control group CEF group Endostar group Combined treatment group
BF 0.896 0.877 0.804 0.780

BV 0.680 0.876 0.924 0.735

MTT -0.591 -0.678 -0.793 —0.687

PS 0.765 0.852 0.888 0.744

23 FHBREMEEATRECTEEISHSVEGFR
RANRIEE REXER

X4l CEF4l. BE4Al. BtARJ7 41BF.
BV. PS¥J 5VEGF# ik & IE M 5¢(Rywmu=0.896-
0.680. 0.765, Reprsi=0.877+ 0.876. 0.852, Ry
=0.804. 0.924. 0.888, Ry:sy:4=0.780+ 0.735. 0.744;
Reprsi=—0.678, Rupu=—0.793, Ryzawnya=—0.687;
P<0.05)(#£2),

3 Tt
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BT R T, T LALE B AL IR T 5 56 iR
VRE VI RV I Rg I A A B, I MSCTE I AR L Ji
S A ) B A R 9T SO AT AL VPN SRt T
KA -

MSCTHEH: G 2 i 7 i ke 56 6] LG 370 1 [ g
X 1B 58 2 AT IE LL 2 IR R 244, DORTHZ 2 m
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B4 i Y B MR AE R R, RS9 T VEGF
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DT A L 80 E v 2 005 P s AR VR 7 7 3R]
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