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Recombinant adenovirus APEI siRNA enhances efficacy of bevacizumab on
implanted osteosarcoma

ZHONG Zhao-yang', ZHANG Qin-hong”, QING Yi', LI Meng-xia', LI Zeng-peng’, WANG Dong' “( 1. Cancer Center,
Institute of Field Surgery, Daping Hospital, Third Military Medical University, Chongqing 400042, China; 2. Department
of Pathology, Institute of Field Surgery, Daping Hospital, Third Military Medical University, Chongging 400042, China )

[ Abstract ] Objective:To investigate the effect of APEI-targeting siRNA ( APEI siRNA ) on implanted osteosarcoma
and its synergetic role with bevacizumab ( vascular endothelial growth factor antibody, Avastin ). Methods: Human osteo-
sarcoma 9901 cell-bearing nude mouse model was established. Sixteen tumor-bearing mice were randomly divided into 4
groups: EGFP control group, APEI siRNA group, Avastin group and combined treatment group ( Avastin + APEI siR-
NA ). The growth of implanted tumors was measured during treatment, and tumor inhibitotry rate was calculated. Mean-
while, microvessel density ( MVD ) and Ki67 expression in tumor tissues were examined by immunohistochemistry. Apop-
tosis of tumor cells was examined by TUNEL. Hypoxia status of tumor tissues was determined by laser cofocal scanning mi-
croscopy. Expression of VEGF protein in tumor tissues was detected by Western blotting. Results: The tumor inhibitory
rate of Avastin + APE] siRNA group was significantly increased compared with those of APEI siRNA group and Avastin
group ( P <0.01 ). The MVD and Ki67 expressions in therapy groups were significantly lower than those in control group ;
moreover, the MVD and Ki67 expressions in Avastin + APEI siRNA group were remarkedly lower than those in APE1 siR-
NA group or Avastin group ( P <0.01 ). The apoptosis index ( Al ) in therapy groups was significantly higher than that in
control group, with Al in Avastin + APEI siRNA group being markedly higher than those in the other two groups ( P <0.
01 ). Hypoxia status in tumor tissues was enhanced and VEGF expression was inhibited in APEI siRNA group or Avastin
group; furthermore, hypoxia status and VEGF expression in Avastin + APEI siRNA group were greatly changed. Conclu-

sion: APE]-targeting siRNA can inhibit the angiogenesis and growth of implanted osterosarcoma, and induce apoptosis of
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tumor cells, which shows a synergistic role with Avastin in the treatment of osteosarcoma.

[ Key words ] osteosarcoma; siRNA; apurinic/aprimidinic endonuclease-1{ APEI ); bevacizumab; antiangiogenesis; apoptosis
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( bevacizumab, Avastin )& A JRAEHT VEGF 41, &
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Fig.1 Effects of different therapies on growth
of implanted tumors
*P<0.05, **P<0.01 vs EGFP; “P <0.05,
48P <0.01 vs Avastin or APE] siRNA

F1 SHiEFTIREEARGSEREL A TR N E £ RN
Tab.1 Effects of different therapies on Ki67 expression rate, apoptosis index ( AI )

and microvessel density ( MVD ) of implanted tumors

Ki67 expression

Group n MVD e 7% ) AIC % )
EGFP 4 26.36 £2. 14 75.22 £4.66 2.44 £0.32
Avastin 4 14.32£1.05"" 48.24 +5.60" " 7.54£0.43""
APEI siRNA 4 15.44 £2.56" 54.28 +6.13"" 6.54+0.83""
Avastin + APEI siRNA 4 5.46 +1.545% 25.40 £2.76%* 20.44 £3.21%°

A8P <0.01 vs EGFP, Avastin or APEI siRNA; " * P <0.01 vs EGFP

2.3 BAPiE T IR B LR B R Ao fn A R AT A
5B 4 )R, EGFP X BEZH 512 IR IE 1Y
Z1 (0, (58 A . APEI siRNA ZH 1 Avastin {677
ZH SEBRIE A LT €, A PRBE X S8l A DL 25 8, SRBE X 45
TG ILET Gl 1 T, L Bl 25 R A0 R S 0 1 K
TS o BREAIRYT L2 6 X 2 S BRE o0 A, o i
B R . S5 R F ] SR APET FE ST Avas-
tin Ji7 , S EUMRI ZH AU BRI 1l A A LD, HLO

HIWE HA Y WA EE
2.4 BAPEIT A EL T VEGF Rk 69%
Western blotting i 2t (| 5 ) BN, APEL
siRNA Fl Avastin {415 14 d J5, B RIE A S
VEGF F F 35 BB EGFP X R 4 1 3% PR,
Avastin + APEI siRNA BX & 1 97 )5, 9 41 41
VEGF FEAREE S W G, R BT [ i SR APET W40
N VEGF B3Rk, HY5 Avastin A MFEEH .
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Fig.2 Effects of different therapies on microvessel

density of implanted osteosarcoma tumors ( x200 )
A: EGFP; B: Avastin; C: APEI siRNA; D: Avastin + APE] siRNA
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Fig.3 Effects of different therapies on

g (%200 )

apoptosis of implanted tumor cells( x200 )
A: EGFP; B: Avastin; C: APEI siRNA; D: Avastin + APE] siRNA
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IR N VI /& DNA 4510 58 B VTR 18 52 ( base exci-
sion repair, BER )i 1%2 Ay CHE IR Wil , A EE AP
A7 s AL AU DT, 55 40 ML T e 4 Y
MR Ak AL T U A TR R
L APE S #E  1) JE RHA T B 25 Fh IR 16 97 B8
Hems o APRERT T AR O R B, 1 R APET

] EAM T B B R i TR S 2 RO
b () A K o ASHIFSE I APET siRNA H57 5 P

APEI FiB )5 , KB A 0 0 g s o, ELOR T
S| 1= 04 o R
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EF-5 #1 CD31 ZAMRIE( #rR A 80 pm )
Fig. 4
implanted osteosarcoma tumors as detected by

EF-5 and CD31 protein expression in

immunofluorescence ( scale bar: 80 ym )

A: EGFP; B: Avastin; C: APEI siRNA; D: Avastin + APEI siRNA
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Fig.5 VEGF expression in implanted osteosarcoma
tumors as detected by Western blotting
1: EGFP; 2: Avastin; 3: APEI siRNA; 4: Avastin + APEI siRNA
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