R EARMLRL®
wcjd@wijgnet.com

HFRENEIAHE 20060-108318H; 14(29): 2838-2843
ISSN 1009-3079 CN 14-1260/R

J #5F 5 BASIC RESEARCH
survivin [z X E1Z 5 B X R PR T JE AR A6 77 1E

XL, 3K, BHEN, ZHR, KK, & #F

A2
=

u¥ £ %4
MM B B AR
&, F ARk %
&, ) Bt A A 23k
I3 A=A IT 69 R A
Bk, R E
xt B B 4G 06 7
&5 & E K6k
%, 5k, A
H iy B A B AE A
Fe LR RET
T R A R % 69
B G A
X 7 . survivin
AEF RN —
A T A E A
B, & T8 HpH
& ¥ (inhibitor of
apoptosis protein,
TAP) R # 9 # 5%,
i, B A A
IR 69 8 I
B, B ARG
28 4R F K WA St
DERCR WO A
-

XTI, Kok A, KR, BF ZMERLERFERRES
H 2B R BB R LS KFT 830000

EFEN, ZMNERLEKFEERTIHRE FHidgER
A% R 5 -E K5 830000

ZHERE, FWEERFEHEERFARZIIA BG4 GET
710032

XPTHES, B, BIEEED, FEMESIMIEMSIBRAR.
ERMEE: XISLA, 830000, HE4ETNEEXEERTHRE
1415, ZINEXSERTTRERSIMY. llw273@sohu.com
E3735: 0991-4992101-305

WASEHA: 2006-07-09 2= HHA: 2006-08-10

Therapeutic effects of survivin
antisense oligonucleotide on
nude mice bearing human
pancreatic carcinoma
xenograft

Jiang-Wei Liu, Yong-Jiu Zhang, Qing-Feng Huangfu,
Kai-Zong Li, Dong Zhang, Tao Lei

Jiang-Wei Liu, Yong-Jiu Zhang, Dong Zhang, Tao Lei,
Department of General Surgery, Urumqi General Hospital
of Lanzhou Military Command, Chinese PLA, Urumqi
830000, Xinjiang Uygur Autonomous Region, China
Qing-Feng Huangfu, Department of Carder Ward, Urumgi
General Hospital of Lanzhou Military Command, Chinese
PLA, Urumgqi 830000, Xinjiang Uygur Autonomous Re-
gion, China

Kai-Zong Li, Department of Hepatobiliary Surgery, Xijing
Hospital, the Fourth Military Medical University of Chinese
PLA, Xi’an 710032, Shaanxi Province, China
Correspondence to: Jiang-Wei Liu, Department of Gen-
eral Surgery, Urumgqi General Hospital of Lanzhou Military
Region, Chinese PLA, 41 Youhao North Road, Urumqi
830000, Xinjiang Uygur Autonomous Region,

China. [jw273@sohu.com

Received: 2006-07-09 Accepted: 2006-08-10

Abstract

AIM: To investigate the therapeutic effects of
survivin antisense oligonucleotide (ASODN) on
nude mice bearing human pancreatic carcinoma
xenograft.

METHODS: The nude mouse model of pancre-
atic cancer was established using human pancre-
atic cancer cell line BxPC-3. The mice bearing tu-
mor were intratumorally injected with survivin
ASODN (40 g/200 L per mouse). The tumor size
and volume were measured before and after
injection. The pathological changes of tumor

tissues were observed. The expression level
of survivin mRNA was measured by reverse
transcription-polymerase chain reaction (RT-
PCR), and the activity of caspase-3 was evalu-
ated using a caspase-3 assay kit. The expression
of proliferating cell nuclear antigen (PCNA) and
microvessel density (MVD) were detected by
immunohistochemistry.

RESULTS: Twenty days after injection, the
tumor volume and weight were significantly
decreased in survivin ASODN group as com-
pared with those in the control and SODN
group (427.34 + 12.44 mm’ vs 703.56 + 12.51,
687.59 + 12.44 mm’, P < 0.01; 0.57 + 0.06 g vs 1.16
+0.12,1.07 £ 0.10 g, P < 0.01), and the tumor
inhibition rate was 50.86%. The expression of
survivin mRNA was decreased by 50%, while
the caspase-3 activity was significantly higher in
survivin ASODN group than that in the control
and SODN group (0.040 + 0.018 vs 0.006 = 0.001,
0.007 + 0.002, P < 0.01). The expression of PCNA
and MVD were significantly lower in survivin
ASODN group than those in the control and
SODN group (28.33 + 2.16 vs 35.17 + 3.71, 34.33
+3.27, P <0.01; 15.50  3.08 vs 21.33 + 2.94, 20.67
t 2.16, P < 0.01). However, both expression of
PCNA and MVD had no significant difference
between the control and SODN group (P > 0.05).

CONCLUSION: Survivin ASODN can inhibit
the growth of human pancreatic carcinoma xe-
nograft in nude mouse through activating cas-
pase-3 to induce apoptosis, and suppressing the
proliferation of pancreatic cancer cells as well as
the angiogenesis of carcinoma.
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TGIR R EIFAEA.

Fik: MM EAT AR AR, RAE N
EH X, R EHsurvivin K LR F R
(ASODN) 40 /200 L, 3448 S 47F 74 77
MM AR FNF B ERFEARBRRE. REY
& B AART-PCRAG M I 7 49 survivin mRNAZ
1L; & A caspase-3iX Al &4 M caspase-37E 14,
o, 95 L LRA 2 o KM B 4 35 (P T) o Bk
1 %8 % E(MVD).

LR 47720 d)5, survivin ASODNE /7 4864
T34 4k AR(427.34112.44 mm’) B 2 T af
B 20(703.56+12.51 mm’)A= iE SLZA(687.59
+12.44 mm’)(P<0.01); & 97 4095 £(0.57 £
0.06 g)dL P FAKT AT FRLL(1.16+0.12 g)A=.E
SLEA(1.0740.10 g)(P<0.01), 477% % 450.86%.
survivin ASODN?% 77 ZAsurvivin mRNA 5 ¢
PR Fm i SUZE AR L IEAK T 2950%; survivin
ASODN % 77 28/ J ) caspase-3 48 % & 1 9 i
% T 2t B 48 A= i SL2A(0.04040.018 vs 0.006 +
0.001, 0.007 £0.002, P<0.01); survivin ASODN
BT PI(28.33+2.16) BAK T xR 20
(35.17+3.71)F= £ 3L 20(34.33 +3.27)(P<0.01);
survivin ASODN4£EMVD(15.50£3.08)% &
A& T 2+ BB 20(21.33 £2.94) 4= £ 3L 20(20.67 £
2.16)(P<0.01); ¥ % B 20 A= i LZEPIA=MV D3
T 2. Z M £ F(P<0.05).

2598 survivin ASODN ¥ 3 23 4] 47 AR 5
BRGNP IE A K, HAE R AH T 2l 4R 5
caspase-37& /M R4 i A T, 8 AT k) I 5
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AT Ak B A 0T IR 43 1 2 L RIE 9 0 AS I I
N, DA 6 e i PR A B R ) R PRYR 9T RT e
h R MR R IR T B AT 1 AT 207V E, survivin
SRR R — TR L, JE T T
2K M (inhibitor of apoptosis protein, IAP)Z &
FIBT A, survivindE$EMEFRIA TIRIG K 5 4
ZUMK 2 bR 2023, AR TA B b e 8 1
FRBPERE . TG 25 MR I8 2 R R g 24 55
DA FAT e AT IR SR W, survivindi i
PR A2 mRIA, AR IE & AR b ARk, H
FEIA 55 T e ) A0 MR B L R O A A
YA, I Hsurvivinz X 5EA% 1R (antisense
oligonucleotides) "] 75 T B iR i Bx P C-341 fiu 44
L U5 AN TR B x P C-3 41 0T 35 PU A
TEALTT RO ARFRE PR i survivin
ASODN X i I i Jo BR SRR Va7V H.

1 SRIRSE

1.1 AR BB XP C-341 Ml &R W [ 55 DY %42 B
K2 O YA ks 7% 1% . ASODN/F 4!
H5'-CCCAGCCTTCCAGCTCCTTG-3, iF X
S ATR(SODN)FH4: 5'-CAAGGAGCTG
GAAGGCTGGG-3', - #HBAHmACHE R AI1E
i, BLfsurvivinfl N ZB-acting |34 H i
AT A TREA W A B BH S 1 g T G5 %
J(Lipofect AMINE™2000) ZGibco s 7 7 il
RNAFEHUH (TRIzol) ) H Life Technologies s l;
RT-PCRI [ TaKaRaA 7]; f$T APCNA mAbY
Jestl AWy RPUAFVI-RAgZ b B ik
FEnvision 0V 44K & RADAKO A ]
FEh; caspase-3 LL (ARG A A £ & Calbiochem 2y
w7 . FTFIBALB/C nu/nuidt AL 15 5107 L
TP AR R FEN YL, KEH4-6 AW ki
H18-22 gty S B 21 1, 22 N % X 58 A5
BB BB T SPRZR A R 3%,

12 7%

1.2.1 fafess I BAR R AT A R e s 5 s
BxPC-3PA%5100 mL/LH A /N ig (56°C,
K330 min). 100 kU/LFH# % 100 mg/LE
R MRPMI 16408557 55(Gibeo A ), 7E37°C,
50 mL/L CO,MIMIRFESA N EETR, £F2-3 dffei
FAR, BOR B A I 40 P S 56, 2R X B0A K39
gl 2.5 o/LIBEREI 1b )5, WA Si10" AN/
(1 41 oo 4% F . OB IR AR B x PC-341 i 1077 A
0.1 mL PBSHZ FyEH T4 BUEF 6, 7 g st
AL A AR BB AN S A R S B R M
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S ZR AL, BEHAL
A, & — R

#a.

PR I A5, JEgoR, RIRTEEL
WG TE, 58 TR, DUMYRT EA£0.5 em A .
1.2.2 S y@ AL L FERS dE, 19
SURR RS, #5218 FUAR RLBENL 4> A 34,
6. IEH XYL FSflipofectin 10 pg+FE 4
WG LG EHUE R B TR M), 5200 pl; iF X
VAT 4l S survivin SODN 40 pg+lipofectin
10 pg R 200 pl; [ SORIT 4 survivin
ASODN 40 pg+lipofectin 10 pg+¥E 4Ly &
200 pL. AP FERT515, 20, 25, 30 KM N Z
MESRF200 pL, VS HTIE PO T RN
T P45 min, 5RO T
P E 15 min.

1.2.3 #3854 At 77 ok B 56 Y IT Ua i
PR = RO iR /N LIk, BES d Lk, S 4E
AI20 d, HIE A IR AL T, T35 K4
AL FEAR B, BRI, MR
12, WRa ot m. I AR AV = 3.14/6 Xa
X6, Horpa g KAz, o5, SRAT
K (mm). PR = O B A Lm -5 5 Hm /5
W 2m ) X 100%, Jif 8 b A% 38 43 PR B2\
T, -80°CIRAF, HrAZIH40 g/L Pk H
W, A, LY, EE4 pm, st
A EFHER A . BUMIRE 412150 mg, H
RNAFZPUETRIZoEHUERNA. HIRT-PCRIR 7]
BV, B pgRNAM T sk & icDNA,
10 uL ¢cDNA-FPCRZ M, i Asurvivinit) 514
JE5 4 5-GTGAATTTTTGAAACTGGACAG-
3(F)HI5-CCTTTCCTAAGACATTGCTAAG-
3'(R), 243 bp; WZB-acting W FHN:
5-CTTCTACAATGAGCTGCGTG-3'(F)M
5-TCATGAGGTAGTCAGTCAGG-3'(R), 309 bp;
L ARV JE HEAEER. PCRHS nLAE20 g/LE
ek LYK (15°0.5 mg/LIRAL 2.4F), LEHIR KIS
SR AT R, Fisurvivinflp-actinff) LLAE A
SAsurvivinge ik (23, Xtsurvivinf{IPCRy =4k
AT AN E B S5 O Ak 3R B x P C-3 41 i A

1.2.4 caspase-3 &M 2 MR 412220 mg, K4
ZATUIMAT mLIKERAFH (50 mmol/L HEPES,
1 mmol/L DTT, 0.1 mmol/L EDTA, 10 g/L
CHAPS, pH 7.4)7#110 min, 4°C; 13 000 gL
10 min, H_E3%#; HCoomassie Reagent(Pierce)
AT A E &, 100 pgth A H] 2B R 2

600
500
400
300
200
100

1AFR (mm“)

7 15 20 25 30 35
TETT G Rl e/ d)

B 1 =ARENEERKE%

40 pL; IIANA40 puL 2% #1100 mmol/L NaCl,
50 mmol/L HEPES, 10 mmol/L DTT, 1 mmol/L
EDTA, 10 g/L CHAPS, 100 mL/LJ =%, pH 7.4)
120 pLEfabrid fcaspase-3JEK4)(Ac-DEVD-
PNA), fZ3 FF 5200 umol/L, JBA50 mL/L CO,
SEEAR, 37°C, 4 hy HME AR G e I i A e v 1
405 nm [ WO BEME >R X M caspase-3FHRTE 1
IR G . SEIG FE A P IK, caspase-3AHX3E
mean+ SDF R,
1.2.5 ¥4 74 4w A% 4L R (proliferating cell nuclear
antigen, PCNA)# A& K H G 411LSPiZ gL th.
AT APCNA mAb TAEMKEL ¢ 50. PCNAKH
FIE UL A% H IR S € 80K A I 1 4
B A £ A A 1044006540, LLSF-346E1000
A0 TP T S BH A B B A B A Dk B B 2
(proliferating index, PI).
1.2.6 I J&3 #% .5 55 & (microvessel density, MVD)
KM S e AALSPUE (D, Sudi ANFVII-RAgZ ve [
PURTAEIREEL 2 100. J68E T FEAT UL v 2
FEROILIE, T v kY SRR 5L T
(L00F%) 4= 1 ML &2, ff s SN L 35 32 o vy R
FRAE R A5 B8 T (<200 ) ZEAT B e oH 4. i 3ks
AN SR Y Bt R, IR R i A
fYMVD.

Boit 2 A0H8 RHISPSS 10.0, BEAT1EEIRIS
o3, BIEL A FH AR 56

2 BR

2.1 survivin ASODNA AR 47 J5 4% K64 i 78
A K AR AE R N R £8 B JBE I B R R A
J7 R ST B AR BB, 1wk ) AR BB
i gee B MR B TH 290,47 %, FRRLNR 15 dIFUA
BEATIRTT (B, EBM IR (1 5525 R (RIVE ST T
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2 WRENKR TS EIMEIERSTRHE x 200). A: WIRAL B: 2 AT

A E510K), survivin ASODNYA YT ZH i 8 i)
PAFHI /N T BALRN IE 4, B5835°K, %t
41, IF X4 Msurvivin ASODNZL e (11512444
o5 4703.56+12.51, 687.59+12.44, 427.34
+12.44 mm’, survivin ASODNYAYT 40 (1 F- 344
FRBH A /N T 0 BRI IE XAL(P<0.01), T4 R
41, I S 2 ) 22 G W PE(P>0.05) (K1), 3
AL P 2498 i 43 ) o 1.16 £0.12, 1.0740.10,
0.57+0.06 g, survivin ASODN&YT 40 iK1 9%
RN T BRZLRT IE CAL(P<0.01), T % R
M. IF XA 2 R 2 5 G 8 2 1 (P>0.05). survivin
ASODNZ (1741958 2 4350.86%. £ 77 1 [#]
AR IR ERBE T B HE T A 08 A P 2 S
2.2 ARFIE SRAMALY) FHER @] L,
i 8 A B A 5 B R A P, R A A X
Bl 5 SR SRRHE S, VR 2290 A IR SRR B IR
AT S RS (R A B, [0 /N IR A A5
Jie S5 440 i e 20 B S, RA A M B 2 A 0 A i
AL BT ALY RN, TR AN e e IR A
DX, ] L9k B9 A (1 2).

2.3 B9 20 22 survivin mRNA 89 & i2 RT-PCR;" 4
FEL YK S s 6 R A R AR P 21 71243 bpAb ¥ H B
Sk fsurvivings A, ASODN4survivin mRNA
(1) 2235 B WA T 0 A, 22 B U 43 BT A o3
Mres R EoR, W, 1IF XA Msurvivinz 5
A IR 4L F#4survivin/B-actin mRNAZ: A4
0.8740.05, 0.84+0.04F10.44£0.06, survivin
ASODNZ 55 f FUALRN IE U 2 ()34 BAT W2
ZE5(P<0.01). survivin ASODN#4]survivin5j X He
HAHEL T B T 2950%.

2.4 survivin ASODNT ¥ J& 41 £ caspase-3 & £ 89
Hom XA, 1F A lsurvivin ASODNZ R
[Fcaspase-3AHX i 1% 4351l 40.006 £0.001, 0.007
+0.002710.040+0.018, survivin ASODNZ 5%
HEZHNIE SCZH 2 [R] 35 AT 0 35 1 22 7 (P<0.01).

www.wjgnet.com

R ZAMBIVSEELN. MNEBENERE

548 PI MVD BERE)

iR 35.17+3.71 21.33+294 1.16+0.12
SODN4E  34.33+327 2067+2.16 1.07+0.10
ASODN4 28.33+2.16° 15.50+3.08° 0.57 +0.06"

°P<0.01 vs YYBBLA.

2.5 survivin ASODNSS I J& 49 48 JL35 A& Fo fn &
A R % h surviving ASODNZ IR PCNA
P1(28.33 £2.16) ] AL T X A (35.17 £3.71) 1
1E41(34.33£3.27), 271 WEEWP<0.01).
XA, IFE X Mlsurvivin ASODNZ] 8 (1)
MVDZ3 5] 421.334+2.94, 20.67+2.16, 15.50+
3.08, survivin ASODNZH Y MVDH B AL T} 40
MIIE LA, ¥ BA W% P22 7:(P<0.01), 1) i
HNE XA PIFIMVDIA TG B 257 2 (£ 1).

3 1TiE

survivinETAPKE IFFT A, J& H iR I 5
SR T HHIA T, survivinfI4H 230 A e B
AW R, HARk TG AR & MR L
AR, AT AR S N AR A
ERBRAL), T2 IEF K2 B g g gL rp o)
survivinE A7 0 TR0 U 48 i 20 X E
hE, 5B, 5. 400 3H & 4
LU TR R A, R 0 R A S DA O,
&KW, survivinfe M PR TR IAPE S 741
(BIR)YE ] T-caspase-3, caspase-7>RFMHI4H f 7
T2 survivinff) mr s m] LS iR 4i e 6 sz
R E T AT 5 (K SR T A B 4N A s . —
SRR, survivinff) & R IE S PR S
ZERR 251 AT O survivinffid F ik 5 AR
FEIMEA . RISV, R4 B ER,
survivin ASODN{EH T 78 # BB 1420 dJm,
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st SR AN TR S R ) AR 7 PRERE RS SurvivinSibE. #RE AN

. _ N 2003; 11: 2027-2029
MK T caspase-SXRMIMUIFIA DU, s piorim, wme, e Survivin (0584
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< EHE ) = J5& H ivi
fE R, e, A 0e 1o
17 T Jg A R Bt S N, AR A9 145 DA 5 . 1\21155122&%$ -

Pes S b T 8 R L. 10 =EE, B, Bk, 2E. ETAEIEERsurvivin
WEFCuE M, I R SR EAR T Hisurvivinf £ E IR B () 535 I HL 5 p53HE R AR ERFF 5T
A EAN R Ty B ) A 4% T I A 42 53 BT Bk HHEEAE AT VA4 2004; 12: 1468-1470

N , . - 11 B, XIgkdk, B, THRIR. [ X SurviviniF s
: 5 -[30] , o R 7T B, ) A -

FURHIA MO T (R A TR P AE 2R, R BB B RAEATY (A 2005; 13:

R FATHSEEG HdE BoR, survivin ASODN 1447-1449

ey L 12 L RO B, S, M, 105, IR &
AR HIPCNA PIYLAIRFAHAALALE AL, A R RS urvivin BRI . R
i #EMZS. survivin ASODNAL M VDI 1 NIHEZ4E 2004; 12: 2201-2202
M P LR E XL, R e i, ey T e

BNMHAFIE YFHRIEWTIT. 5=

survivin ASODNX J7 (K19 /E 2 3 i 4071 AEAMEL e 2003; 9: 486-488

i 25 e P sl . | 14 XTAR, 25, SERHE. SurvivinfERREH ST K
AL E LRI survivindEpha il AR A SR S R, I A
EOFTE R TR ROCTE N, IE R L ) R4 2003; 13: 77-78, 82

B vin. A N AR ST S N Jii 15 XL, 252, 2Rl LOERL. Survivinfe B
Mo Fiksurvivin, T NSMHITESN, BRI R A B LS PSR S, PR
BN A L B i survivin, fH R I Y S 2008; 24: 417-419

AT/ 45 I s y 16 XWTfE FTFR, SRUE, R TOOW. WEE
B H@ﬂliﬁz/ , A ?HT:E/—:EJK KL, }ix Survivin[k X E TR S BIRRAIE JE T RN
survivinfe i 55 0 R I A R PR 1R DR 4R EMEA TR, hEtBs MR 2004; 19:
FH L AT b e i 7 PR 2, (RS b ed P Bz 4 1 4001_1'4121 5 Wast AP, B B Loech SH

B . . ie RA, Simoes-Wus , Baumann B, Leec ,
H@»U% T:, EE’&E %EQEEP@CE&%?U?W‘FEU, ﬁ?u /ﬁﬁ; Fabbro D, Stahel RA, Zangemeister-Wittke U. A
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WD, IR ORI LR Sy e
2 e , . ong QS, Zheng LD, Chen FM, Zeng FQ, Wang
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DL BH 7988 48 i N 19 S {5 5 4% S, A% 40 il 3dk accessible sites of §urvivin and its application in
NE 3 B R 7 Al T T [ — Rl A T ’;I'Oe()a;tnlllengSZf6igstr1c cancer. World | Gastroenterol
B, i Fsurvivind& KR IA R Rr 0, WTReRGCh . 19 Altie,ri bC. Survivin, versatile modulation of cell
VAT AT A AL ZE L LA T B ;i;;ils_ié);ggnd apoptosis in cancer. Oncogene 2003; 22:
ﬁﬁ% 20 Zhu XD, Lin GJ, Qian LP, Chen ZQ. Expression of
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