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WE B/ TFIT suvivin 35 B 1 2 58 B % B2 ( ASODN ) X B I 45 W B 1 A= i e mi o 7
& Wistar KBl 60 H,#r A RF KA A AL, RIGEENL 20 5 4. %F B4, survivin ASODN 50 pg 41,
200 pg 41, 1E X%t B 4L, lipoectin + pluronic 41 . 43 5 it i AS ] (g 4b BRI 22, E B8 UG 1,2 AR AM . A4
SUE A 2 7 Wt v B3 2 AR 5 A2 8 7 RT-PCR K WU survivin 3 B 1) mRNA 3 3% ; Western blot 4 il
survivin 3 B 19 28 7= 3 5K 5 S 414k 5 35 R survivin K B 58 41 0 4% BT R ( PCNA ) /) 36 3% , TUNEL 7%
R0 o 55 7 LA ML (VSMC ) i 1=, SR WK 1 ~ 2 BB A W B, R % Y 50 pg survivin
ASODN J5 W] @Al Py B34 4 (P <0.05) ,200pg A Z MBI BRERE SOpg AT AR F(P <0.05),
Wk FEAE I, X B4 survivin B9 mRNA K B5 7= W) 3 3K 8 35 39 0, 17 survivin ASODN 21 41 & 25 )8 /> ( P
<0.05),VSMC tfi PCNA 72 3% 3 [ I s 2> , i TUNEL Bl 41 2 0 2 5% 1 . %548 survivin ASODNs 1f .
20 B A K 0 P R A 5 A A AT AR 2 A 40 ) survivin (9 36 B B 1 PR Gk (R E VSMC T
752 BB .
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Effect of survivin antisense oligodeoxynucleotide on intimal hyperplasia of vein
graft
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Abstract . Objective ~ To investigate the effect of survivin antisense oligodeoxynucleotides ( ASODN ) on
intimal hyperplasia (TH ) in vein graft in rats. Methods Autogenous vein graft model was established in 60
Wistar rats by transplanting the interior jugular vein to common jugular artery using microsurgical technique.
The rats were divided into 5 groups according to different processing methods , including survivin ASODN 50 pg
and 200 g, scramble ODN 200 pg, control group and lipoectin + pluronic group. Vein graft samples were
harvested at 1 or 2 weeks after surgery and histomorphologic methods were used to compare the degree of IH.
Survivin mRNA was measured by RT-PCR. Western blotting and immunohistochemistry methods also were used
to detect the expression of survivin and PCNA. Apoptosis of VSMC was dectected by TUNEL. Results IH
was evident within 1 to 2 weeks after vein grafting, but was markedly inhibited by 50 wg of survivin ASODN
(P <0.05), and even higher inhibition rate in 200 g of survivin ASODN group ( P < 0. 05).
However, no effect was seen in the other group. The expression of survivin mRNA was also inhibited
significantly by survivin ASODN. Expression of survivin and PCNA decreased markedly in survivin ASODN
group , but the positive cells of TUNEL increased significantly. Conclusions Transfection of survivin ASODN
can inhibit the IH of vein graft, which may be effecteol by the inhibition of expression of survivin and

enhancement of VSMC apoptosis.
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F T B 8 kAT 6 R 3 Ik B A BB A 55 i
i NIE TR L EP X i /@ NG SR | N N = R
BT B HE, LB A S A M A TR
KW H K 40% ~ 60% , Horp iy O 5 3R 19 2 1L
SE W WL 4H MY ( vascular smooth muscle cell, VSMC ) 1
BT, EZE R R EENERE R,
FF 2R (survivin ) o — 5 3 % B0 9 0 o 2R 0 R
KRG R B A A 22 0 B D e
b o ORI D e < N PR R R E 3
LAY A dee o 00 U T AW R R o AS BRSEBE 1R BF 5T
ZERELH . E A P LA VSMC 5O L JE T
W1 R AR 2D AR B G R A e survivin 7 SE B
F 2 ( antisense oligodeoxynucleutides , ASODN ) % Mg 1
i A8 A% AE L VSMC U T, W 4% X PR 4 AR Y

R
1 #RE5FE

HMBRBESREENEIRFAF
Wistar KR 60 R (AR LR P Hoedl),
HEBE A4, (AT 200 ~250g, R4 10% K& A
K 300 mg/ kg JE U AF BRI o 4T TC B BOAT BE
FARBEA  BOR BA S0 bk 5 32K 29 4mm, iF R &R
K e, L1-0 M4 4% A A — i V) A RS AR T [R]85
Bk, B A DA EES 6 ~8 B ARG R
RS A XA (R A P4 ), survivin ASODN

50ug 41 ( SA50pg 41 ), SA 200pg 41, iE X 41
200 pg , lipoectin + pluronic ( LP) #1. SA £ I iE X 41
PLFA B T g B {& lipofectin ( GIBCO/ BRL ) {E i # 7
A 4,30 % pluronic JI& ( Sigma ) 1E N B RG, IRIK T
P A8 ML 45 J5 8 o LP 2 A 3% DA 55 i /Y lipofectin il plu-
ronic JiE o SR F B B 148 5] survivin 509-528 JF 5
5 LCEEAZH IR, A s AU, ST FAM 220 bRl ,
M bW A T & M. survivin ASODN J 31 . 57-AGC-
TACTCAACTGCCTCCCA-3"; 1F X ¢ ODN J& 4. 5'-

1.1

TGGGAGGCAGTTGAGTAGCT-3 ", 4 41 43 5 16 % # )5

1,2 J& U1 RS R K, A TP R A A R
HARSELE

B U1 UG B AR K A 4 wm SRS AR YD R, 98Ot

1.2

BB TR SEE T R RGN AT 10%
PE AR ZR AR b [ g iR B, U0 4 um JE ) R
HE F18 J3 £F 24 VG Yo (5, i I H S AL B 40 1T &R &
REEG, BARAZE D BEHLICS A, W58 A A
R FE BT B . WS r B A K, & 2. 5% IR
TUWE B 1 % FE R WL [E E IS, YR O BB K A% TS
BB D) R (50nam/ J) 5 R Gl R AT AR R Y AL
YL, 0 BB R A

1.3 ¥ EEFHERSEHERE(RT-PCR)

Wi & 212029 100mg, il 1 mL Trizol 2%, $& B
&L RNA Jf 3% 5 5y ¢DNA o MR 4 GenBank F7 51 ¢ i1
3% survivin 8| #) 1F X EE R 5 - CTGATTTGGCCCAGT-
GTTTT-3 ', JZ M4y 5'-AAGCTG GGACAAGTGGCTTA -
3", YK 336bp ., NS R B-actin 5| Y IE LEE K
5'-CTGTGCCCATCT ATGAGGGT-3', Jx X 4 H 5'-
CATCGTACTCCTGCT TGCTG-3', 7= ¥ K BF 606bp,
20wl PCR fZ B fK %, Taq DNA R & 1U, 51 ¥ %
50pmol , PCR JZ J %% {4 : 94°C i 2% ¥ 2min, 94°C
305,55°C30s,72°C45s; i FHEH 30 %, & J5 72°C
AR Smin 2% 3B BE HUK , BE R RIS R G 4 BT &
ety WO BE A .

1.4 ®REACFERATKN

Pt survivin Jz PCNA £ o B B (K ¥ 0 B &I
LAE N E (R 1gG 2 h, T AE Mk B 1:100) o F R
SABC 75 %% f6, DAB i {5, TUNEL £ Wl i 7 £ 1 A
BT A S A He R & Ul B Y 4, DAB B
IE BBk AE S B & %t B, PBS AR & — P AE Bk X
B OGO EE - 20 0 3% mME X B B UK. D FH
T B A0 B PN BE P A M R A MR A
1.5 HEETE %

Fe ORI ) 40 e 24 A, O R A 418U
LA A%, 4 °C AR 12 000 v/ min £§.0 10min, % 5
S R250 B (05 DN B 38 B ok B, R 4% 4 vk R
B[] — Ko il 45 10% SDS — 54 I Bt I BE e, K
it I AR AR VR JE R LN AR B RE S 100 g 5 HLIK S R TR
LG B0 R 2F 4t R UE B o WA AL S Y i E B
JE A B0 I A 0 2 11 marker 7 B, 5% AR 95 Ry = R
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15 %

B, —P0 1: 1000 ke, =T £ 2h J5 TBS PR #%
1: 1 000 Jin A &4t % 1gG-HRP, TBS ¥k 5 Jin A & 2 i)
2min, B E B H R R o B BE T RS L
Gy, T R O6 R R .
1.6 %ZitAHE

SPSS10. 0 4t it 4 {4 b PR ECHE , 24 9 22 575k O
22 53 M, 2R 8] LU Bk I X ¢ A

2 # B
2.1 ALAEESFRELER

X ERE RS A 1 ], 6 Al K 9E O R T AT L
A EZFEAT BRI AT T % R Ik 2 B B B i
2 8 B BRI . 3 B B R A AR SA S0 g,
200 g ZH 3G A= Py B v 24 m) DL ) A Y o8 i L A0
P ToRRAE . HE Je (8 K 55 ) 2F 48 VG G {5 7T UL i ik
Bt )E 1,2 A N BESE R, R J5 2 J8 P I 3 A 58 Oy B
o SA 50 pg 4P B A W] AR, 200 ug 4 32
TIPS SOpg AT AR EFE(P <0.05) , HAth
HN PR AR, 2R TR EE XL (P >0.05)
(£1),
2.2 HEBAWN.BATHRINEKE Western E HEJ i 45 R

B e 1 ~2 Ja, % B84l il 4 4b B B 3 survivin
A1 PCNA BH 1 40 B 5 1 5 & Bk (B0 B X ol 3 i ko)
Wl 3 2, SASOpg 4 #1 200pg AR5 1, 2

JH , survivin F1 PCNA 25 [ KA B F K T X7 B4,
SA200pg A 5 SO0pg ALK EF AR FEEX (P <
0.05) (&l 1 -3),TUNEL 7~ FH 4 4 ifg 7€ SA50 ug Al
SA200pug MBI L (P <0.05) (£ 2), Western
B ED O 5 e 2 A g e g5 R AR — B, B Y sur-
vivin ASODN J5 survivin %5 [ £k w00 (K& 4)
2.3 ¥FERT-PCREE

1EH & Bk swvivin i) mRNA RE B D, BHE 1
Ji 6 BRI X4 LP 4] survivin iy mRNA 3% ik B
W, ARG 2 A REREM, SIEFFHKLEER
WMEECP <0.05), SAS0ug HIEARE 1,2 4
survivin fff mRNA 36 ik % % B8 41 W % PRIk ( P <
0.05) ,SA200 pg 21 57 41 i 2 B 4% SO pg 41 0 0 &,
PEEREECP <0.05) (K 5)(%K3).

1 B KR R B LA (pm, v £ s )
a5 Bk & A FOAH R P B
14 2 JH 1 )& 2 4
X BE2H 16.4+7.7 22.9+8.2 13.4+7.6 17.1%8.9
SA 50pg 11.8 +8.3Y 15.7+7.0Y 10.3 +3.2" 13.1x4.9Y
SA200pg 8.8 +6.2"% 13.4+3.9V 6.2+3.07 11.1+2.4Y
&l 16.1+10.1 22.4+6.4 12.1+8.9 16.7+9.5
LP 21 15.9+7.7 22.3+6.2 12.7+10.5 17.5+10.9

D) SXRA L, P <0.05;5 2) 5 SA SOpg 4Lk, P <0.05

E1

FEAE 2 JA, survivin 25 [ FHEALT 72
23k (DAB, x40)

& 2

ol 2 ], SASOg 4 survivin 25 = 3
Y12k /0 (DAB, x 100)

FEAE 2 JH, SA200 g 21 survivin 25 [
FPPFRIA > (DAB, x20)

£2  BHIEIK survivin, PCNA 582414k % TUNEL Y25 S AR (% , x + 5 )

3 survivin PCNA TUNEL

] 1 2 JA 14 2 A 1 )4 2 4

X HEZH 26.2 £11.2 29.4+7.8 32.0+7.5 38.5+7.1 14.0 4.0 18.5+7.0
SA 50pg 17.8 £3.2Y 15.2 +5.0" 22.5+6.8" 26.2 +7.2Y 21.5+8.5" 27.2 £6.8"
SA 200ug 13.4+3.69%  11.2£5.4D 18.6 6.0V 28.0+5.6" 25.6 +8.0"% 29.0 £5.61)
1E XA 26.8 £10.8 27.7 +4.9 34.9+7.4 37.7 8.0 14.5+7.4 19.7 £4.0
LP 4 25.0£9.1 28.3 £6.8 35.7+9.5 38.8 +8.2 15.2 5.5 20.0 8.2

1) SXIALLL, P <0.05;5 2) 55 SA SOpg 411k, P <0.05
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1 IER K 2: X B4 3:SAS0pg 415 4:SA200pg 41; 5:1F X 41;
6:LP 4
B4 4 2 & survivin 1Y) Western 25 [ E[J 505

%3 survivinmRNA f§ RT-PCR 45 B 1045 (% , x + 5 )

ikl 1] 2 JH

1EH K 2.2+1.5 2.2+1.5
XFRZH 30.6£7.8 40.8 +6.8
SASOug 16.8 £5.0" 20.6 +4.2Y
SA200 g 11.3+£3.4D2 15.8 +3.8"+%
IE X4 32.8+8.2 41.6+5.4

LP 41 31.2+6.6 40.3+10.6

1) SXIRALEL, P <0.055 2) 15 SA S0pg A1t P <0.05

3 W it

P D9 U8 T 2 B 50 S8 R B, survivin T2 R
kTN MR R 2H 21 F 45 B o 2 2 (B A AE D
BOEH SN H KB, B9 KB, survivin 7] 4 i
Fas , caspase , bax ¢ X I £k 4 2 Fb 0 1 ) ¥ I 7 51
RN 15 I WD 3 (AR /A a1 1 w11 ) 5
caspase Z¢ I 2 JIE OF W R A A e W TR AR
O BL ], T survivin BE 47 ] B Fas/ caspase8 1 Bax/
i E C %5 T A caspase IHAL A IH T, 7] fg @ i
ER T &AM T EAITE S, B E 8T
28K B L 2K [ caspase3 I caspase7 T 1 il 44 714

AR R AT & WA R B il T VSMC I T A K
0 M A1 KL A R B R A I S BRI A8 U A B
JIINE AN o s Sl CO (S IO w1 Y
B /b A Tk i g B9, VSMC S A KN
v e ol B 1 S 2 I A I AN ) B
VSMC 54 58 / 4 1= 14 3l 25 °F 5 AL ), X — L i 5 B
WA n] BE S 4R BB a9 T TEE S0, DA e R R X
— Il R ME R, S B TR AF 5T 45 R 2 R B VSMC
B0 TS S A X 2 S Ik R M S RO i A T A G
&, Jf H VSMC 4 3% 58 5 98 1= Z [8) £7 15 3h & 2% i 5
11PN N S I 1 UR S B N 2 TS I D QU i DA S

M:marker; 1:1F % &flK; 2. %FF4L; 3:SAS0ng 415 4:SA200pug 415
5:1EX4; 6. LP 41
5 FHH 2 J& survivinmRNA [ RT-PCR " 3% r 35k [

HEWSEHTXx—&E&EEP D EHERAR LK
decoy B 1% 1 FR £ AR M il VSMC 3§ % , B 13 B 47 1Y
BOR, B ohsm g RO s A Fis R, (Hic 5
K UL E o AR VSMC 8 Tk By 1k R85 A I A5 B A | A
FE (1) 42 18 .

ARG KB ML B A IS survivin I PCNA 3% 3K
Yy st i, 0 Ry B L g X survivin ZE R H R JS, sur-
vivin FI PCNA 3% 3k 5 W] 5 9 55 , 08 T2 20 453 2] 1% 5%,
[) Ff PA) S 0 AR 52 3 B A o g R W) P IR SR T
R HE VSMC I8 T Bk B A a4k AE | M ZE Y
LA, N IZ R B B IR R B TR B T IR
VSMC i T4 W 07 A AE T 0 TR RS B A
ffl 5k VSMC 7 I 4 F 7 5 s, vT BB A BY F O A 45
IR = R (17 P/ B R 1 w1 =) R A N N
AR S REMEBAEE AR, T2
WA S B A R R & 3 3B v i 2
Gy WA B IR, XK B — 25 3 I VSMC Y 3E B8 | 4
BT 00 T O RE A 4RO o RS A 1 ~ 2 JE L VSMC B4 5H
(9 18 W, I BE R T O R Dl VSMC 3 BE 5 B0 P R 1
AR A E L X R R VSMC Y TS A 2 AT fE 2
P3G AR — > HLH o e survivin BE R
AE W UK 59 survivin ) mRNA R ik, HE A9 &
IR AH LI 2D o S X osurvivin B A% H R B9 1E AL A
A BE 2 T 90 mRNA 1 #3% , 5 mRNA 45 5 {2 #f RNA
ity b W A, B A 4B A% N T P DNA #% 5% J2 mRNA
(85 Y] A& i &2 i, 30 T RE AE £ 5 b 5 H b mR-
NA 5 2 [ 5 45 4 & /E T o 8 survivin 3% [N
(0 B2 SCHE R IG 97 AT RE S B8 Al I 48 B A8 | 1A ZE 1 Bl
B — R BB

S E 3k
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JEHUORE & I B R e A R 1 4l

A, WA,

- RS

(1. XBEFEATER BEA, Tk &5 050082; 2. H = FE K% H G EK £ 5, & 400038)

KEEIR i/ WiIE 5 IR s WS
HE 5y 2S:R572; Rad

BE w31 %, 0K, B
B AT I8 )W vk B BE R M m s T
2005 4FE 6 H 15 H 15 B 30 2422 A
Beo BEAEMfd, HIN“45 7 Wb, I
Sh e FARSE , KIRH &:2005 &5
H 28 H, & kil 37.5C, /g
20 K/min, Bk # 126 K/min, Ml JE
103/68mmHg ., Ji§ - 35, oK W Ji & K
R, A IR W L B B,
BE LS 5K, BF LM ik 12 R W &, Murphy
RAE( - ), R L, g W
(5 W/ min) o FARK A SMH] B E I
WLOHE G R WY B s,
WER, TEWM, ®K, KRR, A
A 12.0 x 10°/L,N 0.832; Ifil 4T &
M 117g/L, i /MAR 120 x 10° /L, R
HORUIE R, L PR VE R B OE R o 7T AL
MR E B ERA, KRR
AW, WHEBR(FE M) .

W45 B HA 12005 -09 29,

YEB T s 248, 2, WL B, PSR A
E PR AT BE B IR R, W4, EZENEE
i B T (A 5T

BIRIESE 2/ ik 0311 -87978531,

X EkFRIZAD . D

(L) FENZE SRR, 5IR8BN
R ANFR, BEIRFE (2)FE
FAL L)z I R R (3) LN GRS
AR E SN, AR E: 2
HWRER. 6 A 15 H # B B 5h R B T
TR HEER, R . EANE A
300mL % B (43 5 M B W, 2 1 g
W RK/NZ 15em x 20em £F 4 25 45 2 21
P G A B, 2 45 B OR bl AR 4t 4
GMALEREE, AR THHE
BWITHUEE NGRS HHR, &
A iE B, KA E A
il REEWH . TERENEAL
7R E = SN RS LN AR Y
YL Z K, R E L) BR 5, O R e
P45 48 3 AL R T — 2B 4y B . TRER
Gy AL BN, G T AT Y O A AL AR
S (N i =4 1 AN Wi I T B N
XU B XA A R LR R, B
B 8d, JE ¥ 45 10 1/ H &, 2 A il
Beo WeFLR G (/N R ) oF 4 1 5
MPHR 2 ERE, HBEEW: (1)
E R PR AL B R R (IE U ) 5 (2)
TR IEHARR .

Wit MHEERK LZ %5 R

B, LA 4 i A BEL AR O AL Bk O 3
R AL BN, ¥ W T AR
T ER 2 o TR R R T — SRR &
PR AR, R J5 =N R ) B 4F 4
P 42 8 M 48, B HE SO E

56 KA T i e A R 7E I AL 3 e P
HRT Bl R, A 25.8% , 2
TR AL EILEILE, 25 JF HAb A
T W TE G R 3 B & 2%, % 51 g 1
BHL 5 22 i 41 5% SR JE 45 I K 12 W Sk
WA, 7 5 R 12 RiG . Ladd TR A A
TR TR, T AE Ok & I B
Ladd = ARG 97 26 K 7 e 5% 1 B i) 2
BT R, W T TR, A AT ERE
BRI A

A 58 E ORI A B BE JZ R IR R
B, FOR R B A, 3t R 5
KRB & B LB, R B W R
RO e WA, TR RS W, Al O
P 26 20 B BT R FT BB SR R L I A 2
BRI o MBI A O J8 R M e
RIERER, ZBERESEREFT *
WK, MW E FLRIAIT R, &
B R 2% B





