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Aim To investigate the effect of platelet derived growth factor B-receptor (PDGFR-B) antisense oligonucleotides

(AODN) on platelet derived growth factor ( PDGF) induced migration of cultured rat vascular smooth muscle cells( VSMC) . Methr

ods In vitro cultured rat VSMC model was established.

Boyden’ s chamber method. Results

at 48 hours.

of cells which had migrated through the polycarbon filter induced by PDGF.

sense oligonucleotide and scrambled oligonucleotide could not significantly inhibit PDGF induced migration of VSMC.

Interactive Laser Cytometer (ILC) was used to investigate fluorescein

isothiocyanate labeled PDGFR-B AODN cellular uptake and localization.

The migration of VSMC was assayed by a modification of

Fluorescent AODN localized in the cytoplasm of VSMC at 24 hours and in the nucleus
Compared with control group, PDGFR-B AODN at dose of 5 Umol/L or higher can significantly decrease the number

PDGFR-B AODN at dose of 2.5 Pmol/L or lower,
Conclur

sion PDGFR-8 AODN can localize in the nucleus and significantly inhibit PDGF induced migration of cultured VSMC in a dose

and time- dependent fashion.

28 2 Jis N et R Bl K B R ( percutaneous translu-
minal coronary angioplasty, PTCA) A1 7 R 2 fik Ifil % 5%
% %% FE K ( coronary artery bypass graft, CABG) /& H Y
O IT M EET R, (HRWEERY], BEEAT
PTCA 5 CABG ARJ5 3~ 6 ™AW HIH 30% ~ 50%
F120% ~ 40% ()7 KRB KA G e % . &K

[EEWHE] 5% ER A5 LR H (CX99A006) % ).
[fEE®]  WFK, 5, 1973 F WA, B2, O SRR I,
BN PR BT T . IR, 2, 1960 A, BRI L,
I, LW AR ST, B GEL BT IR . TR R IR,
22,1946 G A, BREA AL, B0, WA ST AR B, 32 B O
FRHL B HE R 5 B 22 BB 9T

BT FCIESE, FEA R i B R R 2 L& b B IR UL
2N ( vascular smooth muscle cell, VSMC) [1] P4 i T it
FoAns 5EY o N AR ZE K BT (platelet derived
growth factor, PDGF) % H: B 524K platelet derived growth
factor B-receptor, PDGFR-B) 75115 JJL4H ifd i) 1L % v ike
BEAEA . ARSI AR RN E IR KK R VSMC
%2 PDGFR-B Jx X 5 #% T 1R ( antisense oligonu-
cleotide, AODN) Xf PDGF 175 5 ) 4 ffu 31T #% (1) 52, JF:
BEATAE I BLER 4] 2D 4R 1

1 MR E
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L1 ##&

4 B ¥ SD AR, BRER, BHERR, KE 250 ¢
20 g, T % W E E KF )W K FT; DMEM 3 5%
E T % Gibeo 2 8); 6 FLIE F= F7 Boyden’ s /N E
(BRATEZEEIA 5 Pm) 1T % B Costa 2 F; PDG-
FR-B # A # & X F & H 5 4% (18 bp) 5" TAT CAC TCC
TGG AAG CCC 3’ . IE X 4% ( sense oligonucleotide,
SODN) 5’ GGG CTT CCA GGA GTG ATA 3’ . 4% X 4
(scrambled oligonucleotide, CODN) 5° GI'G ATA GTA
TGC CGA GCA 3° B R X 2 8 FITC A7 it v & K k-
¥ Sagon N E| HAT, TAERETRAZHRARER A
B4t o B kS R Ok 3 R & B % ( BioRad MRCG-
1024, % H); ot Smactin & ¥ A K # # F2 PDGF W T
Sigma /2 8); SABC R A &1 T R X ELE A F.

1.2 MEFBNMEEMEREEE

FAEKRAEAARE, LW &4 TRETH
BR, BB E 5 k. ADNOFIESE, BITRE. 4
Ak 15% fb 4F v DMEM % 7 .37 C.5% CO,
EEBEE,3AKKTALLERARNAL S EE
WA, A3~ 4 FlAREKRAS. 0.25% JFR N1
RIEEF, & ocSmactin BE B F R ELEZ A
VSMC, B 5~ 10 K47 f Ky 5230 7 R o
1.3 XI5

HEREWEERES HUTILE S TRE
A% BR X 40 i 3T A% B v %F R4 15% FBS) \PDG-
FR-B R XL BB H® 4. PDGFR-B E X ERHFBR AKX
PDGFR-B # X ZEZ ¥ B H; @1 [F K& PDGFR-B K
XEZHFRY A THE T 8 4.1 Hmol/L
40.2.5 Hmol/L. 4.5 HPmol/L. 4. 10 Hmol/L 4 % 15
Hmol/L 4H; (WPDGFR-B R X F 4% H & 1 Al T VSMC
ATl B e x4 20 B T A B9 12 h .24 h .36 h
.48 h ALK 60 h 4.,

1.4 RXEZHERNIREUR N E AL

MBEEES SR, FEBE R 2x10° 44 /L
BHAMBERENT 6 LEARR, AFTERKANEZK
.24 h J5 20 B B R AT, T i % DMEM 3 7% % % 1
R, T34 FITC #riC R X BEAZ H B (5 Pmol/L)
15% fg 4 1 7& DMEM %5 3% %, 37 C.5% CO, 4 523
I, AR EEZRTE R B F LR, FEERE, A
0. 01 mol/L PBS % # %k, 7 B 4 ‘CHE & 20 min, ¥ 40 i
e BHF A L,50% ZwHmE ML ERER
HEMNE.

1.5 RXEZEERXME T84T %5200

HHEES S K, LiniE DMEM 3% 5% £ 9t 24
h, B 40 f BB TR P AL, #% SE Be B W 1 R B 2 B 4

AR LR T, (A — 2Bt B R, F A
Fl B Sx10° AN B/L MR, MR E R
FHENNERMNE RSO WL, ERTERE
T 7 #9/NE A An N4 PDGF(50 ng/L) B9 15% f& 4 1
7& DMEM 3 5 % 100 ML, 7£ 37 C.5% CO, ¥ 4 T
MEEFRSh, LR, FEERE RHRKRE, ®
BE| LA EEE L T M I, PBS S KRR A 4
£/E,4% 4 F F B E £ 20 min, HE &, X4 TN
B UHERAULEZET A FHEN NS ERAE TH
G, WHEBR R (NRAEE- =R
4 28 B 3K [ <t BR 4 4B LB < 100% o
1.6 GitZFEaE

SEH MR x £ T, A LR A ¢ A
B,P<005HFEEUZR.

2 4R

2.1 MEFEINABEX R X E%EE R A
BRI E L

FEWOGIL B BB T K I, PDGFR-B [ 5%
MEBEAER T VSMC 12 h, FITC %% % I 4 33 \ 41
24 h IR N A K E Ok, 41 A% PR L 2 5%
;36 h 4H AR 26T B B o, 40 M A% N TR H I
Pt 48 h ALK N POk, WL FERTHM
5 60 h 40 B P9 5 HE AT 2k, g1 BA% 9
BIRIR (R 1, Table 1) o

F 1. AEBTE < ME & AN 20 A0 3% K 40 B % P B9 ot 0a
E(n= 4
Table 1.

at different times

The fluoresecent intensity in cytoplasm and nucleus

Groups Cytoplasm Nucleus
12h - -

24 h + =

36 h + 4+ + +
48 h + ++ +
60 h = + +

2.2 AEB&FENILE FEAMTRENEI
5%t L AR EE, 10 Pmol/L PDGFR-B [z X F#%
FRVEH 48 h J&, PDGF i S i i fk 4F 4 & I 1)
VSMC & EE > (P< 0.05); 1M 10 bmol/L ¥ % 1E
SN U 50 B ZH 2 ) iE e i A 4 2 I 40
BLHEZER(P> 0.05). R CHMIE A 8 X
HARLLI A BEMEZF(P< 0.05), W3 2(Table2) o
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x2. AREBEZEERNMEFBIMEETBEIZNE( o= 4
Table 2. The effects of oligonucleotides in different sequences
on PDGF induced VSMC migration

Number of Rate of
Groups
migrated cells HP inhibition (%)
Control ( 15% FBS) 70.2%2.2 0.0
SODN 67.8%2.0 3.4
CODN 68.3%3.2 2.7
AODN 10.1£1.0 85.6"

a: P< 0.05, compared with AODN group; b: P< 0. 05, compared with

control group.

2.3 ARERERXE%EBEE S ME T84T
BHR M

) PDGFR-B R X FEEBRIIKRE/NT 5 Bmol/LL
i, o6t PDGF 5 5 B 248 Ao # B 40 1 /E F 5 xd HE
HA LA B 2 PDGFR-B [x X EHRIKE KT 5
Umol/L FAFE H VSMC 48 h &5, 41 i i 3T 7 52 2 $ #1
(P< 0.05), X Fd # 40 i 1 F B8 245 4 9k B2 1 38 n
T AN5E, 7EN 259 N 10 Bmol/L B ik B £ 5% ( P <
0.01), T A2 EE R T 10 Hmol/L B 1T 7% #1 i 1
FAASFE B B39 51 ( 3% 3, Table 3) .

xR3. TRIRERXBEZEEENLETEIMAMEIBORE
W n= 4)

Table 3. The effects of PDGFR-8 AODN in different dose on
PDGF induced VSMC migration

i Number of Rate of
migrated cells/HP inhibition( %)
Control( 15% FBS) 70.2%3.1 0.0
1. 0 Hmol/L. 69.312. 8" 1.2
2.5 Hmol/LL 65.6%3.0° 6.6
5.0 Mmol/LL 50.4%2. 7 28.2
10. 0 Bmol/I 10.5+1.5 85.0
15. 0 Bmol/L 11.4%2.0 83.8

a: P< 0.05, compared with 5 Hmol/L group; b: P< 0.01, compared with

control group.

2.5 RMEBEZERIME T &I MEREInEE
FABORT(E] X &

PDGFR-B [ UERHERXT VSMC I % 1 /F
FAMINZi )5 36 h FH46E, BE 2459048 FH I T f9 o K 40 i)
YEF W hN5E, 48 h i M6/ I B ok, 2 IS
(RIRST BB 1, 48 h 5 i 40 VR AN P38 i (3R 4,
Table 4)

4. PDGFR-B R X FZHEHELXS PDGF FFHI VSMC iE 4D
FI1E A B9 B [ERFRE ( n= 4)

Table 4.  The inhibition of PDGFR-5 AODN on PDGF imr
duced VSMC migration in a time dependent fashion

Broupe Number of Rate of
migrated cells/HP inhibition( %)
Control( 0) 68.312.5 0.0
12h 64.112.7 6.1
14 h 63.5%1.9 7.0
36 h 42.6%1.8 37.6°
48 h 12.5%1.2 81.9°
60 h 13.4%2.0 80. 4

a: P< 0.05, compared with 48 h group; b: P< 0.05, compared with 36 h

group; ¢: P< 0.01, compared with control group.

3 1t g

AL 2 JULEH L 1) PN BT S A% B 3 5 2 T R
JEEMR AR EEFF . PDGF {E Ny —Fh L 4 F 18 UL
YR sRF L R S R 22 oy R, BT
76T M5 SF-3 UL A M % I /NBR P, 24 i A 52 500
HE ST, PDGF % K & 43 W B JN 1L, 5 PDGFR-B
LG, BT 8 5 55 KRG - A g T B Ay
FAfES, R4S EUNE P UL R IE R AR a5
w5 " . RUEFRATIBE T PDGF 15 PDGFR-B AR 45 4
5t Ae BELIT L WA S A S = . ROUE
PR AT DU SRR B 2 R B B R s
P SCHR[ 9] 1B PDGFR-B J XU K% F I it Pk iy ik
95% PDGFR-B K ) £ ik . K LB ATTE 5 PDGFR-B
A IR W LA IS I # ] PDGFR-B 2 ] ) 3% 1
FE4M PDGF i 3 1M & ~F 8 WL 4l o 3E 7%, X Pl i £E
BATILI R ER T IUE . FONBRAITE LI H R I
PDGFR-B [ MU %1 2 e B & ##1) PDGF 5 T 9 1fi.
BN RIE R, H HLX B30 4E F A B A
B RT A P AR I, SR 1T IF SR A% TR AN A SR
P& 21 6 B 2 I R A A E

H AT R CEZ T RS H R RIEH
PLURJURELS: T4 mRNA SHZMERSE A B3
PAK B 42, @5 R PEZ R EG H 7 fF mRNA Fr
OO SCEAZ TR T LAE N4 B AZ 9, 7 1k mRNA §i
PREE mRNA T8 B Ek B mRNA 6 20 iz o i "
FAMEAE DN L T BRI E TR AT 51
RS, TS AR KR B R A S A,
TR . ESRR R RATE IR A R
SCERZATRR AT A B #2 A B A SIE R, T H e
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SERHRRE IS % . R SUIER TR T LU
AL Y. 9 ELIEE A 1 0 9D 075 S35
R FFAA XA EE B A5 P 0 ) AR, T
FLR SRR SR T MM B RO [0 X SR
FREE RS 1L F 2 A 0 D R I35 48 e
ML 25 SR LA A, 5 HRRONY I 92
R A P P P SRS S S R
LSRN P9 B 1k mRNA. S AR
BELHH mRNA. M40 65 45 F Bl H 03
(082, ELRE AT ) 1 22 0 4 Y 60 PR LA B
iR

A UK LB T LR O 5 A PR 1 R
PR RS P L o8 T 92 0 1, R
BRI E BRI o RS, AT
PDGFR-B [ SCSEA%H I8 i 72 40 L #% 9 %t PDGFR-B
SERFIA 0], 20 ShRE PDGF ¥ 5 10 105
WLAHLE £ Bty S0 P B AL 2 4
SV 5 LB 48 LR ML RS 16 52 R
B.
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