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(# E]8 & BT EBHEE N /MR A K BT (Platelet-derived growth factor, PDGF ) M JESEEE A c-mye & X FE#¥
H® (Antisense oligodeoxynucleotides , AODN ) il ifil 2 -3 L Vascular smooth muscle cell, VSMC )78 F1 B 1RS48 I & 3k 78 Ay
Fo ik 1k 48 RV 22 ik B, BP9 5 BR4H . PDGF-AODN 4 .c~myc—AODN £l PDGF~AODN+c—myc—AODN 41, 541
12 B R — RRm i A S (% 1.0 cm) 3t #3844, B4 1% F PDGF-AODN H1 c~myc-AODN W2, mEW 4 1
AODN R E MEELRY) & MM A B 4 BHE T WENERAER, MRS ERAEEE . ABEER A
BB P R, 341 5 A AL 22 38 A AL G s 41 UL 42 653141 PDGF Hl c-mye PHIE 404X, % R : PDGF-AODN+
c-myc—AODN £ BFS A I8 P9 IR BE | P9 BB TR AR 45 S e 25 2 J&E F1 PDGF PR 41L& c~mye FAPE 40 R B0 B 25K x4 IR
(P<0.01), i IR 21K F 0k 54 4% PDGF-AODN #H 5 c-myc—AODN #(P<0.05),PDGF-AODN %41 #1 c-myc—AODN Al % 7
XEEBX(P>0.05), £t BEERH PDGF-AODN F c—myc—AODN BEARLIMH] VSMC 3%, BH 11 pa REHE £E | B 1b R4 i B
7 R R SRR AR VR A FE A D7 A R AR A L IR A BEE T Rl
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The study on platelet—derived growth factor and c—myc together inhibiting the

stenosis of transplanted vascular
XIANG Zhi, et al

( Departmen of General Surgery, the First Affiliated Hospital , Chongging Medical University)

[ Abstract JObjective: To study the effect of platelet—derived growth factor (PDGF )and c—mye antisense oligodeoxynucleotides (AODN)
together on inhibiting the proliferation of vascular smooth muscle cells (VSMC) and the stenosis of transplanted vascular. Method: To
select 48 male Zelanian rabbits and were randomly divided into four groups (n=12,in each group): control group, PDGF-AODN group,
c—myc~AODN group, PDGF-AODN adding c~myc—AODN group. The left and right external iliac arteries (length 1.0cm) of rabbits were
transplanted reciprocally. The transplanted vascular were respectively soaked in lipofiction, PDGF-AODN, c¢-myc~AODN and
PDGF-AODN addingj c—-myc—AODN solution about 20 minute, the vascular anastomotic were sutured by 8/0 suture of soaked in AODN
solution. Four weeks later, the specimens were harvested for microscopy. The pathological morphology of transplanted vascular were
observed under microscope( HE ). The intimal thickness and area, stenosis ratio(% ) of transplanted vascular were calculate and analysed
statistically among group by computer system. The number of positive cells of PDGF’s mRNA in transplanted vascular wall were counted
with in situ hybtidzatian histo-cytochemistry and the number of positive cells of c—-myc’s protein in transplanted vascular wall were
counted by S-P immunochemisty. Result: The intimal thickness and area, stenosis ratio of transplanted vascular, the number of PDGF
and c—myc positive cell in PDGF-AODN adding c—myc—AODN group were significantly lower than those in other group (P<0.01), and
that were lower evidently than PDGF-AODN group and c-myc—AODN group. Conclusion:PDGF and c—myc antisense
oligodeoxynucleotides together could significantly inhibit the proliferation of VSMC and stenosis of transplanted vascular. The present study
lay the foundation for fuetur making use of oligodeoxynucleotides technology to prevent and treat vascular stenosis in transplanted organ.
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HEBHED BRI S TR B ABIRT T
B B T2 B E A AR RS EBER,
ERALEARN B Ad ™ A e HE R Ah B M BB L B
A E BT S —E R, BEYA N ERE
HAT 40 L~ e T B e Y 1 B 1 LA L ( Vasceular smooth
muscle cell, VSMC ) 1] Py BIERE 338 TSR , 315 i 3 vy e
A, TR B ) VSMC 3458 PT SEBUM R L IR A A
TBH (E AP N MBI I RBEE O FHEYFHAREK
AR, RSO BREE N £ B ARy —Fp 2 R i B B ek 1
EHACRASEER, X FIE A& MEEN T ER
15, AT DUR S R BEAT 58 S MR A B A B PR VR YT, 1A B TR il
EHAR B BRI, M/ MRIFHEA KR F(Platelet-
derived growth factor, PDGF) MR RN c-myc WRHRES
VSMC IR A T UMK, AT T RISk i
IR ZERS AR I B SR EREE S S A PDGF Hl c—mye BN X EH
¥ B% (Antisense oligodeoxynucleotide, AODN ), ML 2% H.FH [+ %%
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1.1 ##

L1l 7| Lipofectin A5 B % B Gibico BRL 2 7 , #T
c—myc BAITREHTIA S-P RN &M B BMEFH A F A NE
FEO TR

112 TRIHPERSE BEEEEHE AR 48 2,
H 1.8 ~2.6(F23) kg, HE=FERFZZHYPOR4H, T
BB A YRS B R AR, o E7%E; LS
A 4 (A 12 R): X #E4H PDGF-AODN 4 .c-myc—AODN
21 5 PDGF-AODN4-c-myc—AODN 45,

12 F#*

1.2.1 AODN HIEEHFMIFH AR R M medline -
R S TP 2E Bl B PDGF B 851 c—myc FEEFEH, 4751
LS B mRNA BRI N SUE 18 NF 15 ML, it
4T AODN J# %1 :PDGF-AODN 5’ ~CGA GTG GTC ACT CAG
CAT, c-myc~AODN 5’ -AAC GTT GAG GGG CAT-3", &8t
Bim i, M B PDGF-B 4% cDNA 3,8 TH %
PDGF-B mRNA 4+, HF 545" ~GAT CGC ACC AAT GCC
AAC TTC CGG GTG TGG CCG CCC TGC GTG GAG GTG
CAG-3’. AODN MIERHMBEHYH LBETEYTERL
AR, TR B R Fa 7k (PAGE )#lifk . 458 ALY AODN
SERILL WV B LB 7o AR R K o SRS R 1:2(VY)
HH% AODN SR ikRE A, Hl BLSH AODN HHL & A
122 ShBKBHERIAY S 1 AODN BRI 3
FRE G 3% E 249 (30 mg/ke) A B4 8 ki STRERYE
LM T RE RS0 , 704 3h bk 32 728 41 3h ik
b T AR ML , 4 BB A BRSNS 1 em, FEEAR
0, G HBRET | ml BUEE B S5 Y 20 min, [FIEHE
3/0 R TFRR B TE R WP, W IR A BR R iR
M, AR RN R AODN BiskiEm, REBRTHE

- URR ST B R R AR B4 BRSNSk AL, F B 1 S kS A B A

Wi Shsh kAL , 8/0 (R ERFT AR IR ANBIYD & B T HEEI3h
Bkde o R E S A O REEJLAIESS 80 7 U HE
BB THESITE 6250 U, LI EEEHBEER 2 A5
123 BHEMERAER RE 4 Ft 4550 RBREEE I
EMNEE, AN T A B RN A BT RS TR
BRI, M A, S T REL TS 1.5
em 224 TEVKIR T PR EEK rhyb B N NI, T 4% 21
FEEEEE.
124 HEEEE BER4LBHBEREMN 1S B
TN , EFPF 0.25 em KEEBUM 0.25 om, A 85I S50, &
ZUR,EER 0 4um, BMRAY) 18 KHAT R, 6 5kA
SNE M THRAE - FOHE)RE, 12 KERY 4 TH
BEBAIENRE A |, TR R AR b g 2R
g ERd . HEUREE R T RS T W e
P Tt ONBEE ; QN EE ;OB R RER=(1-
MHEEREER/NENEL FER) x 100% .
1.2.5  JR{ Z2 A0 H b4 3 K PDGF ) mRNA ik
RSO AT IR A S ML 2 55 Dig-11-ddUTP
(B8 ) 0 & BT SR R RS H 2l M S a8
HEY & 2 5%, BATZEE 10 min BEALE, BIZ5H
YT A IEATIIAAE, B 30 pd 0.4ng/pl 89 PDGF mRNA
AT MED A L, BE& P 3705 HinWir =
FHR(1:500),37°C 30 min; Ik N 3 Wl B AW, BEREL
B0 100 min; BT, —H %AW, DPX HEH; B E
TR, PR 5 W A BURLR T T 0 e T+, i
BB M I EF (400 1%5)F 0.25 x 0.25mm? x 4 AR FA
HAARE, THE T BB SRR
12.6 MBHBALERD c-mye EAFE SHAEIH
BeE  390H,0, FIRIE 10 min( LIIEE M RS E L YR
#£),PBS 20 HURE E 4% 2 000 ml HIHERREh 22 rhy fim A
AEMENRPNARZHRE IR ETSERLE, RABA
IR THRIE T , SRR, FFEABEAAT 2 min 5, FTHFHR 3,
BUBYTF , 208K st , PBS 123, 5% IF % 1) 26 11 35 (PBS
R )M, ZEIE 10 min, 514 M5 , FIN—H(c-myc 31
7 S0 B BMARBE R 4CHR, RNEYERCHE
1R 30 min, DAB BB A, R A, BHEET(10x
40)MER ST T BB ST R 0T A R
533200 TMEIHLF).
13 %itFam

B R x+s B, ERNEBEMHBREN
B, P<0.05 ERTRERBRITFE L Gt A
SPSS12.0 BEit4HHTfE/F 4,

21 BHERBIZAE

HE 0050 4 HBMMEENR | BEANEARE
B, BT ORI PR, 5 A RREAN LN, R VSMC HE)
FAL, Hoa] B RN RN B AN AN IR ) AR R
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22 M0 ERFARENEK
ARJG 4 JEII 2540 N TR BE | 9 BT ARV e e A e DL 3R
1. PDGF-AODN 4 .c-myc-AODN £l PDGF-AODN+ c—-myc
—AODN ZH %% 4 Il 4 P JI B J3E A5 Xof HR4H 43 S R IR T 25.5%
(P<0.05) .30.7%( P<0.05) 1 51.9%(P<0.01 ) ; PDGF- AODN
#H .c-myc—AODN 41 F1 PDGF-AODN+c—myc~AODN ZHFAH IfiL
BPAS R FRA A IR T 33.8%(P<0.05) .40.1%( P<0.05)
#159.7%( P<0.01) ; PDGF-AODN £l Fllc-myc—AODN £ [a]#4i
N8 PR TR B R T AR 2 S G B 344 (P>0.05) , PDGF-AODN 41
il c-myc—AODN 415 PDGF-AODN+c—mye—AODN £H 22 [f] )
RO I P9 JEE R R T RR 25 5 LA B B 1 (P<0.05) . IEEE SR
VLB 4 % PDGF-AODN 5 c—myc—AODN %% YL #5648 1M 45
BEXHIHIA S BN A W B AR
23 RATHERMBALF F E4R PDGF 89 mRNA R4 R
PDGF ) mRNA &1k & B 4 40 i 3¢ sk /%4 4% th 3

C. c-myc—AODN 2

W IURLIR , BHYE AN = Z A TSR, SRR B AL 5
%2 ,PDGF HY FH 40 Mo B0 454 - WEl 2, PDGF-AODN
2 FHPE 40 i 5 25 /0 X6 B 20 (P<0.05 ) , c—myc—AODN 4 PR
YUHEIR H X R L D (B ERA 8 22 5 (P>0.05) . PDGF-AODN+
c-myc—AODN ZH PR A% LX) R A 8 2 s (P<0.01) .
24 SREMENFFEEHNLER

c-myc FHHREY R EW AP, KEZELTHMEREK;
WA 290 A A I v ARSI A P R s B, LA ) A SR T
REM T c—mye B FHHEAIMBOTEZE R IWE 3, c-myc-
AODN 4 c—myc PH 40 M %5 bk X B 20 20 (@ 20k (P<0.05) 5
ifii PDGF-AODN ZH#Y c—myc FHPEAI A S¥T IR 2 70
M (P>0.05); ¥E PDGF-AODN+c—myc—AODN £ 1 , c-myc
IoF 44 4 O AR (B 3 0 T 4 B4 (P<0.01), & 3 /> F PDGF-
AODN ZHFl c-myc~AODN 4 (P<0.05) . % c-myc—AODNX}
c-myc FEHMZEEMGEER, B - FHRAHRABHENES
Xt e—myc 2 2RI HIVE A B INAL

D. PDGF-AODN + c—myc~AODN £

E1 BENERE4FAARKE(HE x100)
R1 REBENETABREE  NEERMBERLE 1=24x+5)

il PN JEE E (o m) PN BETET A (mm?) W7 (%)

X HB2H 59.3+84 0.90 +0.14 683+128
PDGF-AODN 442 +59% 0.78 + 0.074 452+7.9%
¢—myc—AODN 41.1+47% 0.73 £ 0.07%* 409 + 8.8

PDGF-AO+c-myc—AODN 28.5 +3.944% 0.52 + 0.0445" 27.5 + 6.348%

T : 4P<0.05 53T R4 HAR; 24P<0.01 5% BRA HAR; "P>0.05 55 PDGF-AODN 4 Fb#%; “P<0.05 55 PDGF-AODN + c—myc—AODN 41 Ho %
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KEWREHR, BRSEEERINRERELES,
By HE R RO , oA A8 B PN I B R SR M R A B AR
M. HEEVHE &S TBaIES 8 TELEER
(FAX MEOVURER B h/EEERGS MEERE
FIVE T , 3 %5 PN B2 4 M0 ( Vascalar endothelial cell, VEC ) AR TJ
B R G, VEC BUA S, WE THARE, /R .8
AL BT BR A , Sk A AL B A ot/ NASURR (3 40 AR A LA 5 i 4%
hRRREMIN/ MU B ERELS S I R KB A
B ¥ (PDGF .bFGF % ) 4l g B+ (MCP-1.1CAM-1 %),
R4 M RE VSMC AU TEIF M MR, SIERA,
VSMC H g8 RUEE 4L R & A, 43I K B AR IS BB TUAR T
MAERE, 3T P B B B AR B 2, R AR
MRS, SRR HUF R AR EE AR R
HEEE RTEER G KMFEENAREN, BHSTEP
MEREFAEME A BT RIFENERRA,
5 L 7E T T 88 B R R B2 T R R S HE R R A, 1
BB A A E AU B/ B R G, BHIE vSMC
RIS T AR A L R E R T R B ERE,
TR R R R A BB R T

HTFRHEBETNNMERE NS ERNE, RERBTR
BEANRPRYE, ik, WARTE £ B R R 3A R i
EZA-ER TR HH IR A5, H ATE T VSMC 35
RYXEBEAMEBZMNEL., FEEEERRP LA
PDGF J&—fE B A {2 40 7 2470, 7T )% VSMC L 4
A SE I TG B VEC BUE MIN/ME R B1TF VEC TH
B EMMRYRELL B i W B KB M PDGF, {3
VSMC A 17 F B EE e, FEERE c-myc RIS
BAERKMMEAE N LT ER , FKiEH c-mye EH 5 DNA
HREMENEER , 5 R, ARG SFRIEEE
FF e-mye EPARE HBLY 8, #5789 mRNA B &
EIRKESS I, RS BN , M A, c-myc
L I B AR 4T U 5 04 SR 1 O, (R A BB PDGF
FEP A c-mye R ERIXAH B IE VSMC R, HH¥EEMNE
R B 45 F PDGF-AODN B, c—myc—AODN LI VSMC
BB, 3] T — s BT S0S (H RS R 52 4B L 0 B AR Y
B, AT IRARE o AR 0 B (HERR S B R
BB BB R, RIS R R TR I R
B4 1% Ff PDGF-AODN F1 c-myc—AODN, $88 — F e th R4k
1,0 PDGF M c-myc KI7Ei5, WBH 1E VSMC B85 1T
B RnAeRL, By 1k B A S ER IR B kE
I8, IR R Bon B E IR 5 5% PDGF-AODN
F1 c-myc—AODN j5 , MIENEERE HNEER . BEERERE
JE 1 PDGF FIHE4HME K c-myc FHPE4A ¥ B K T X 1
#H(P<0.01), 7] HE. & 54 4% PDGF-AODN Fll c—-myc—AODN 41
M5 P REIEL B | P BT B B B AS AR F PDGF PR 40
K e-myc FHPEH BRI B T B M 5% 3 PDGF-AODN 4
5 c-myc—AODN #(P<0.05), HBIHE 5544 PDGF-AODN #I
c-myc—AODN H, Bl # %t PDGF-AODN & c—-myc—AODN %
REAT, ST VSMC S8 L BH 1k P RS AR A B B N R £

FH 2R BN, A BT R 0 AR R R AR
B 53X Rt xR K AL W i AN TR s R A A R FR A9
AFB B, BoA I £ ZE By 1k B HRAR B T 26t
AL E AT AR, B 3 o R AR,
FERAIEI T B OB RV TE RO I AN R I
AR XCHRHRMERY ST, M THRERER, B
ATES RIS B BALT AR b, PR S MR BB AR 2R & A B
B, B RS R R A 2, IR A e R B
FER. RUEREARERBTERAZOZ— MAR
SUZRREIR 5 VSMC A KA R EBA &38R M
R Bt H SRR s ER e eEs S R
VEFERIIE PRI FAMNE . 565 R 24 B SRR Ak [RI R 544
BRESEANLERERRITT —SH TR TE.
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