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Effect of ultrasound conjunction with antisense c-myc oligodeoxyuncleotides on vein graft intimal hyperplasia
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Abstract: Objective To assess the effect of ultrasound conjunction with antisense c-myc oligodeoxyuncleotides treatment on in-
timal hyperplasia in a vein autograft model which is to find the new method in prevention of intimal hyperplasia. Methods 24 ra
bbits were divided into 4 groups randomly, which including of control group, ultrasound group, antisense c-myc group and ultra-
sound conjunction with antisense c-myc oligodeaxynucleotides group,and 6 rabbits in each group. Fabricating a common carotid ar-
tery interpo sition model with ipsilateral internal jugular vein. The vein grafts treated by ultrasound (2. 190 w/cm2,0.8 MHz) and
ultrasound conjunction with antisence c-myc oligodeoxynucleotides. Neointimal thickness was calculated by histomorphometric
quantification, expression of PCNA by immunostainning and c-myc expression by RT-PCR. Results Compared with the control
group,after the fourth week the neointimal thickness,the number of PCNA positive cells and c-myc expression in ultrasound.anti-
sense and ultrasound +antisense other groups were decreased significantly (P<Z0. 01). Conclusion Treatment with ultrasound and
antisense c-myc oligodeoxynucleotides seemed to decrease intimal hyperplasia and decelerate SMC proliferation. Therefore, ultra-
sound conjunction with antisense c-myc oligodeoxyuncleotides might be an effective treatment to reduce vein graft restenosis.
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W FE & B8 7 4 R AT DL S T i LA IE (smooth mus-
cle cell, SMO) [P T, 3 4] SMC (1) 3% 2 , 8 75 45 B8 38 1] LA 9k
AN 3 PR TE 15 9% 0 00055 A0 B P R0k . TR R N N T A Y

] A2 A 0.8 MHz) 5 78 Dy 2R (R Hh [ 75 4 1 53 i 7 o) 3%
W5 AN, 7 5 5 BE AT RS O 1.512~3. 904 W/em®),
1.4 X Cmyc EETRTH MR cmye cDNA 351

JSCEEAZ A TR R A5 A0t 410 76 B L ok P9 B A 08 A . B0 R
e 7 A BRBE 5 JR B L FH S SR T R 52 e % A 75 IOk 1 OF 90 45 SR
REWMT .

1 HRFAgE

L1 ksl Hiu2KRER(ERERRELR Y H
)24 HMEREARNTS R i 3. 0~3.5 kg B HLBEHLA N 4 4.
fAH 6 K. (DXRA BB AGNE ARG LH, (2)H
PR F KA ARG BB B ZE 7 KM A (0. 8 MHz,
2.190 W/em® )58 2 min, A/ 1 min, BE 1 K., (IR X%
TR AL -4 3k 5 B Bk 0] v 75 RS A 90 8 7 A T % i Coptical
density,OD) 24 10(£] 300 pg) & X c-myc B B AV E A K
S TFREMAS M RFREARTSEEE EA5GH. (D&
PR BRI XA ERA  RIB T c-myc Jin 485 4R IR .

1.2 g aBm SUE ey o BRI B k2 2 om b B A
BT BUE B K . 9-0 prolene 4% 45 ] Wi 4b B 4% & R Ja | BT
SHIFEE 6 250 U,

1.3 U4 HERB(ERER RFEEEFE TRER

FEA R mRNA BHIFEAR LG A7 80 AUG J5 15 Fil 18 A L i 1
MFF(FE D, 5-GAC GTT GAG GGG CAT-3'fy il T
DNA H 3 & ML b & M, 4 & E W AR 4 3% 2 Chigh perform-
ance liquid chromatography, HPLC) 4lifb, . % T4 4%, 5' F1 3' i
% 3 AR FREAAABERR B . PCR 519 19 BT AR 95 22
FEr 4 c-myc JP 41, #i PCR 51 825K . &3 AL 43
Wit W i3t 310 bp B-actin 5191y PYXT IR T 41

*x1 PCR 473 5] #1 /7 51
Fr B R VB
c-myc 5-TGC TGC ATG AAG AGA CAC CC-3'
5'-TTT CAA CTG TTC TCG CGT T-3
B-actin 5-GAG CAC CCT GTG CTG CTC ACC CTA GC-3'

5'-GTG GTG GTG AAG CTG TAG CCA CGC T-3'

1.5 BR¥RAE REH 2.4 J8 405X HE 0 508 3 ik & 5%
HHL T K VR (0 22 305 )8 7 R ) 8307 82 1M A5 385 5% (digital
subtraction angiography, DSA) K 2, T fif H3@ 1 1% 0 . I+ F HL



2604

i A 410 A7 ) L B AR I A 3 S A Bl Bk i A 3F R L
WME T AU AR 10 mL,f7 DSA, 525, S E N E A E A B AL
K IFPR B A
1.6 JFALHEEE G RARATY MWEEREBSEEAINE
B CE 200 0 /) R L Y IV b Uk T 0t S 45 L O 3
A sh Bk A FF 100 cm H, O JEJ7, 5643 B € 45 min, BUF
M B R EE T A% Z R P EAEA (4O W 4%k
i LA G R AR R A
1.7 BmE RNASRIC RIG5 14 K8 R AH 097 ik
WEWG DN ST . A 4 KM, &R
7. AL RNA B 5 B S5 0 SRR - Bl 5807 — 25 1 6 AT
1.8 2§45t PCR(reverse transcription, RT-PCR) Jz i B 1
~5 pg RNA BEHRFE SR K (dd HoO) 3 11 pL, 358 4% 5%
PCR 5 & U6 5 25 B A R B AR R 347 PCR 73 . B — [
PR ZANA c-mye LRSI H B-actin N Z51H145 1 nL(18
pmee/L) , PCRAYY #4794 °C 1 min,60 C 1 min,72 C
90 s, 33t 30 IIEFF . B2 )5 72 °C & 10 min,
1.9 Siit#absl H] SAS 6. 12 B & 5o % B0 617 581t 43
Bro THECHERER A y° e i WORR A « /e, P<<0.05
ERAHEITFRE L.
2 & ES

FF A 255 R 5 BRI % H DSA & 3R % IR 415 4
JEA 1 B PR ZE SR LA RS AE I A N
2.1 HLUPERFME HEWEEABMEEIKE YA —2
PN B 200 0 o LT Dy MG 2B Y P B, 2 O o 0 i A 3 5 R
SMC ZH B, 55 4 JARCES 2 JE 3G A W 2, HL [e] B BORR 75 4 R A 48
X HRZE YRS A R R GO 1L &1 D). MUBE R DL BG4 Y P R
SMC Z 250 R, & & M N BRI & R &S ARG L2
R A3 B0 A0 1 R) J5 ol R e R A A R D A 4 i v R
JEEHE ISR FE N A 8 2 1 T 2 A L R LR £ A A . X B
4 SMC G B A WA HE RS o 1T B SR T IR 40 R 7 o R
ST BR 2 FT W, SMC 40 i A% &1 45 . 56 A% 45 14 . I 5T o 200 i 4%
R ) I T (A EF
2.2 BMEAWEE R BAEREEA . TR
SR TR 4 55 6 BRZE B A, P B RS B B S R AR, 40 i e 2D
35% .30 % F1 55 % (P<<0.01), L% 2.
*2 BEANEGREEREE,N/FEEELE(TEs,pm,n=4)

259 WREEEE BURRE N/ BRE B L fE
papiicEiil 63+12 7548 0.84+0.15
8 7 A AR 2 41462 647 0.64+0.10
SR H TR 4R 444540 68410 0.6540.05
AT RN P Am iRl 27 £ 704 603 0.45+0. 23

L, P<C0.01, 51 BRZ %5 54 . P<<0. 01, 5 )2 BT IR 41 1L 5% .

2.3 ARk (B 5 40 A% 3 5, proliferating cell nuclear an-
tigen, PCNAY #3533,

2.4 RT-PCRZR (F 2 HH 500~600 bp Z[&] Fl 300~
400 bp ZIA1 53 4 — 450 Wi 1 4% 47 . A5 &5 PCR ¥ 3 51 9% 1t
B 569 bp (Y c-myc FEH F B AT 310 bp #Y practin &K F B, 3
2 O BEAL s SO T R AL B8 75 i BE D Jz S 4 BR 41D B-actin
P3G 7= Wy B AR B B SO T BR A1, B8 75 i B i A% R A
U S AR T X B L A RO S SR T R 4 I AR T R SR
TR .

2.5 FEEPFRIKRGS W3, REH 2 . 5X MAE. &
AR FE R R Rk > T 47 % (P<C0. 05) . 8 75 48 B8 i 2 A%

FREF 20119 A% 40 K5 26 M

TR 4L/ 74 % (P<<0.01),
1

[
w
NN

600
500

300

1:Maker; 2 % HRZH 53 : R SCAK AT TR A 4 - 8 7 i RN IR XA TR 4 o
& 2 RT-PCR #~1% 7= 4 68 5k &

%3 % 4 A PCNAHIEMBEILR R BEHEI LS
S (zLts,n=4)

215 PCNA BH 4 41 ia £ oD/

X B 2] 51.245.7 1.18040. 073

o 7 i IR 15.1+2.62 0.78340. 1562
S TR 4R 28. 641,94 0.6260. 1444

7 B U R SR IR L
A P<C0. 05, 5 %] 20 Hu g s & - P<C0. 05, 55 )& UK R 4H Lk

13.440. 804 0.308+0. 17504

3 4 it

1 1A% 5 J PR S % A A ARk %) 32 99 3 i 3 AT S BRARL L 5% 6 A% A
ARG MR L 20 % ~ 50 %6747, i 56 4R 3 Bk 48 4F R 5 10 4E Y
H 6074 . 5N T sh ks R G T 8k 45 19 R A
AT B Rl A Mok e 75 | P ZE Y 3 B R IN A O P S 2k B 8%
SMC Hy H B8 ] N RS A7 9 R o 188 B, 6 A L A0 B B 1Y) 43 0 A
TR B AR T K PN TS 088 A 10 A% 00 9 B A AL AR ™) . S AR DR R
F4 5 a2 ia T 3 G YT SO BRSSO PR A
J7 5 HA R R B, KR T B g & B M R R A
JGHA 2 A 05 4 55 00 R AT LSS SMC P T2, LR SMC S )
DNA &l . A B 55 i 1 & B, 68 7 8 08 AT DL R K B8 i ik
SMC 38 58 0 5 P I g 6 A 00

148 SMC 3z 2 Hh R R RS . 40 i Pl — R I (5 5
AR R, I8 3 A0 04 P R T 3 FE 00 3 R ek b R Sk A
S S A R % B EAE A . C-myc JFUE 2 K 40 19
— A, 5B E A4 A WS DNA J¥ 513k 85 DNA
sk, BRI R Sh A4 R AN R A W EAE . B R L o
myc 5% T BR UE A 40 M . 38 5 58 3 T AR Y B ) 5 4 RNA &
4 JE 8 DNA = RNA =38 f& , AT 5 3h 41 Ml )9 RNA i , 1k
¥ mRNA B, mRNA [ B3 o 68 0l 59 2 0 % . R B =4
R AR B 1 B ST 0 o 35 R0 2 3k A o 40 e
Ba . A WFSE B R N AR AR R 22 SRR R X -
myc ODN, A DL 25 3 i B A8 8 Bk 9 B 00 38 A= . AR TR ST b &
W ARJEH 4 AR L c-myc 44 BRI B 4 % BRALBR AR T 30%
(P<C0.05),

R KR B DNA #3774 mRNA LB 218 1 7 18 2
) mRNA, BT mRNA 28 B3 3% 35 A0 N & 50 # 2 Bk
BAEVE . TRIE X 4 M N AH 26 mRNA kKP4, B
i 12 5 R 7R 40 B TG 3l R 9 4B AR BT K. RT-PCR 2 X 41l i
PR e — A s R P A AT R S L KT 9% 3 B mRNATE 41
0 Hp (3 328 38 K T A S B £ 9 ) — B0t ] 2 2 B E AN



FHRIES 2011 %9 A% 40 5% 26

mRNA 5 1% 2 55, DT H B 40 B 5% B Y B K. AR SIS
SEREW ARG 2 J B SO TR 40 0 0 SR R Jn e 7 R
M cmyc e F ik 5 X A H A WA T ATW R T4% (P <
0.0D), Ut B )2 X c-myc 5 4% 1 BR fE A R0 i c-myc # KL AY
AR o 0 T A0 A N %) A R PN R R JR) IS A e MR R R
S S e-mye ] 40 % AL 3 — 20 IR RS e-mye B K B mm
AR FH o I 22 75 A X R 8 A 40 sl R e g R 9 )R o —
B . AT W AR B YRR B AR T 55 % (P<C0. 01, 3
BRI 0 s X e-miye 5588 75 i IR A B W) VR H

A MR T AR S R A AR R B AR R I 2 L TR S AN iR
JE ) 3 35 R BBOAE A 6 o A A PR T R TR R BT L R R I R
of 3 375 10 s SCOAS S8 20 L B B A7 B T 200 3 A P
AR S R B AL B . Wybex 257 4R 38, 20 kHz, 20 w/cm’
) 8 7 IR 30 sl R B BT Ol X IR Y 20 % . Miller 4509
MAH#EA 1 MHz,0. 4 w/cm2 888 60 s 8 30 min,48 h J5 &
7R M58 - T8 LAN B =% 6 28 W 0% D7 4 538 7.5 F5 0 2. 4 1%,
7 T A LARAE R 2SR 7R T s i 0 i R SE . (H
FEVEF 2SSO L FE 7 VR F T A A 2 i 0 5 1R B s
b (inertial caritation) Tfij £ 41 Jfd &5 #4 A1 (2O Dy e ZE k. kim
ZE0TFT Bao 4500 E S, 2 Ak A0 2 5 R 400 it o v A 3 3
HZE., HHEFITEREBARMERER. ZENWHRELS LA
[F) o 0 322 282k Rl 3% 2 U A B Ak R AE R R HRGE 22 R R
T 2 5 0 D BRI Rk R R A7 PR A b L B TS R 4 R R AR
PR R EE K . BT SRR Oy R IR S e
P 2R DL R MR R T R T A3 A N IR VAR A S
AR 25 AL Y BB R A AE A 46 R 25 SR b Al ok TR . Bao
ST TE RS R e IR S A R R KLU
e RN T A A A . Bl 4 i AR 8 0 G n LUR SR A
SCAN S 7 s R 6 40 B & A AN RT3 1 405 O kB 0 S A
LR RIB IR .

AR TR 5T 35 B 10 78 7 5 B0UR T 40 M S 56 B R G BAR B0
5 Lawriel' 8 Fl Fitzgerald 202 fff 58 4% 0k, {H Y5 Arakawa
ST R B R T AR Y S0 7 A 2 4% S RE A A TR U,
SR JFE B g e 5 JH At 591 S A0 AR Y B [ ) 8 75 2 5 % P 8 2R
il 40 35 R e A BE A FE AN 2 A il — R

S E

[1] Bourassa MG. Fate of venous grafts:the past,the present
and the future[J]. ] Am coll cadiol,1991,17 (5).:1081-
1083.

[2] Veith FJ,Gupta SK, Ascer E, et al. Six-year prospective

multicenter randamized comparison of autologous saphe-

[3]

(4]

(5]

[6]

7]

(8]

[9]

(10]

[11]

[12]

[13]

2605

nous vein and expended polytetrafluoraethylene grafts in
infrainguinal arterial reconstruction [J]. J Vasc Surg,
1986,3(1):104-114.
X% A B 8, 3% B4R L 4. Cilostazol X R & 3h ik A T i
B G b Y 25 ) 1) SE B g L) ], 7 oK 2
AR B ARBF AR .2011,33(4) 1 99-103.
/NT I PF 20 B R KRS A AR 3 KR A i
T i 8 T G AR AR 0 R [T ] v B R AR il 5 R 24
,2002,9(4):232-234.
AR, TR AF L R RO I 45 T T UL 4 i g g
R TRy sZ L], 3R BE B K 2% 2, 2005,30(50) : 636-
639.
XU ZR o X iAo o, S R P OGS S B W B PN R A=
IR LT . e PR AR A PR 24 2 7. 2011, 13(4) . 217-219.
Wybex JA, Andrews J,D'Emanwele A. The use of sonica-
tion for the efficient delivery of plasmid DNA into cells
[J]. Pharm Res,1997,14(6) :750-756.
Miller MW, Milleo DL, Brayman AA. A review of in vitro
bioeffects of inertial ultrasonic cavitation from a mecha-
nistic perspective[ J]. Ultrasound Med Biol,1996,22(9):
1131-1154.
Kim HJ,Greenleaf JF, Kinnick RR, et al. Ultrasound-me-
diated transfection of mammalian cells [ J]. Hum Gene
Ther,1996,7(11) :1339-1346.
Bao S, Thrall BD, Millex DL. Transfection of ureporter
plasmid into cultured cells by sonoporation in vitro[ J].
Ultrasound Med Biol,1997,23(6) :953-959.
Lawrie A,Brisken AF,Francisp SH,et al. Ultrasound en-
hances reporter gene expression after transfection of vas-
cular cells in vitro[ J |]. Circulation, 1999, 99 (20):2617-
2620.
Fitzgerald PJ, Takagi A, Moore P, et al. Intravascular
sonotherapy decrease neorntimal hyperplasia after stent
implantation in swine [ J ] Circulation, 2001, 103 (14) .
1828-1831.
Arakawa K, Hagisawa K, Kusano H, et al. Sonodynamic
therapy decrease. d neointimal hyperplasia after stenting
in the rabbit iliao artery[ J]. Circulation, 2002, 105(2) ;
149-151.

i B #1:2011-04-09 &[] H 19 .2011-05-22)

(355 2602 50

(100 7h 55 . 9hEEG . £ R 5. A & B ICA 3w Aty T %) /™ &
B B SO e ()] IDAR B2 ,2011,51(8) . 71-
71.

(110 E0J0 MR TR, 45 BB RS F 02 I 48 18
FEI WG PRPEA ()], B R B 2,2007,36(16) :1644-1645.

[12] Sun Z,Wang X, Wallen R, et al. The influence of apopto-
sis on intestinal barrier integrity in rats[J]. Scand ] Gas-
troenterol,1998,33(4) :415-422.

(18] JAYD 1 3 6 WR G AF L 55 4 BUAS W 4 B 700 o 266 4 45 5

[14]

[15]

DAO Ky R [J]. e LR 4% ,2006,42(2) :93-95.

ZM {44, CD40/CDAOL 5 i 38 I8 58 R F-as 1 40 i A
F-10 FE R AE i 4E A [T]. 8 PR BE 4, 2007, 36 (17):
1771-1773.

TR b FE R, % R 2 KGR E LYY TNFq,
IL-6 IL-8 [ A48 4k J & SCLJ ], 3K BE %%, 2004, 33 (8)
1198-1199.

(e 9 :2011-02-21 &[] A #1:2011-04-15)



