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[ ABSTRACT] Aim To study the influence of thrombin receptor on the proliferation of rat vascular smooth muscle cells,

probe into mechanism of antisense sequence of thrombin receptor restrained the proliferation of rat vascular smooth cells.

Methods Take the incoporation of 3H-thymidine as the target to evaluate vascular smooth muscle cells proliferation; Antisense
sequence of thrombin receptor restrained the expression of mRNA of thrombin receptorin vascular smooth cells was detected by RT-
PCR; Antisense sequence of thrombin receptor restrained the expression of protein of thrombin receptor was detected by Westerr
blot; The influence of antisense sequence of thrombin receptor on phosphate inositol of vascular smooth cells was detected by inco-
poration of 3H-inositol. Results Antisense sequence of thrombin receptor restrained vascular smooth muscle cells prolifera-
tion marketedly ( compared with control P< 0. 05), restrained expression of mRNA and protein of thrombin receptor marketedly;
Also restrained metabolism of phosphate inositol in vascular smooth cells. Conclusion Antisense sequence of thrombin re-
ceptor restrained SD rat vascular smooth muscle cells proliferation marketedly; Antisense sequence of thrombin receptor restrained
vascular smooth muscle cells proliferation which could arrested gene expression of thrombin receptor, restrained signal trasduction

of vascular smooth muscle cells.
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EAEREAH N R T A A I s AR R R I R R, TR
mRNA ik 2 0 & 48 it . Rk, SN T A R
J2 L TR 2K 7 51 oligodeoxynucleotides, ODN) #71il) #
I ER 5 3 A IS SMC BG5E 208, FR T ) 1 & SMC
WEEANLE, AT — 2 M R LR E ARG ST E
PE I35 B2 5E FeAill o

1 MRIF7E

SEEG 2 IEOCHER] 1, 2] 4T .
1.1 #§

L3l 8~ 10 B SD AR #r A4 mE I 8 AL
M Z=F A& Y AR B R BT DMEM 3 7+ £\ Trizol . FH
# F JiE Bt & (LipofectAMINE) # GIBCOL-BRL /A ] 7=
§; % M B 5 Sigma & & H-TdRH- JLEE Y & +
M EF IR LR T %7 FT; DNA 4 F U E A7 % (DL
2000) 1 B A3 F A £ 4 TAEAR/AE; RNA R A #
E{(Takaka RNA LA PCR TM, AMV) Verl. I 1§ B = 4
MIBAMRAE; TR EZAERAREELZEMAER
NE AR ARA A # O p ERE R
1.2 MmMEFBAMAELEF

Wk E R & SD A KA £ 30 fk SMC, &
PHATHRETRA N ER M. ZRAF4
~ 6 RAH,
1.3 S|¥fR XEZERNEK

Bt B X K (TR) £ H FFI W LTI A S
CAGCCAGAATCTGAGAGGAT3’, T # 3l #1 % 5°-
GACCCGAACTGCCAATCGGT-3, B A X E AW T A&
HIRE A gAsf, ¥ 8K E 430 bP. Bactin F
F e b #5141 & 57 -CATCTCTTGCTCGAAGTCCA-3’ ,
T #5414 5 -ATCATGTTTGAGACCTTCAACA-3’ , ¥
BK E 300 bp. TR RXBRAREZ TR EFF| 4
K X 57-CAGCAAGCGCCGGGGCCG-3’, E X 5°-
GGGCCCCGGCGCITGCTG3 , H = £ TR A R
8 A ks 57 % K LB TR R XA R E A #
B, FAM #7107 5 3, #K K 470 nm.
1.4 MpREEE R 4A

KR FHE F R BN S8 DNA 7 B #6477 &%
HATRXTR 2 DNA F B # T4, BEF R
T:(1) A& & 0.25% Jik & & B 7 0 SR M P i
M1~ 2 min, B A5 T 12040 AR, 100 mL 3 7= F 4w
N 4x10° JRE, A R EE 15 ml/ AR, & 37 CH
7% 24 h, F 40 W BE A KK 80% B, EE L. (2)
ELWHFEFHRE PR T ER: AR A KERA
FRHMENTR RABRAREZTRFERGRAT &

/N VE B DMEM 35 = % %, £ & 4 100 ml, &
3 mL, RO EAEH. B B ¥ Lipofect2000 50
UL, HEBAETA/NFDEN DMEM 2 X+, B
AEMEERA, BA, TRE#EE Smin. (3) ¥EK
A FEWR B X RRA, EEFE 20 min, £Z T4 H
A% DNA F Lipofect2000 #y £ & 41( %K C) » (4) B
BEAM, BB HWARERE, BERCHEAER
M, XA i AR DMEM 3 %, (5) £k
AAEXH R XHAFTEA. (6) £37CHEFHR24h
EREER FLEFMA 18% F 1iF, 1% XATH
DMEM #7455 % 15 mL, 2844 37°C, 5% — 41k
BRERETEREZZRAFRN.

1.5 RMEMEEZABEZEERAIS M2

Fl A 15% /N4 f17E B9 DMEM 35 5 4 8 48 f %%
H2x10Y 3, FOO AR TR, F_RMBAEKS
RARASH, RBEIHERE, UL FE#THH
# % K TR ODN 0.5 Mg 14 & F . TR ODN &
ANM%E SMC W. #%24h 5, FiEnit, Sk
# 48 h.

ERANR XA EXE XEA, 447, &
LR R AL 100 VL, #4355 48 h J&, fm A\ %
mE 10 kw/L W [ B, 4 3L % =4 /v A 3H-TdR 1
UCi, EA 24 h B, B3 AT TRBMEN. R B R X,
F PBS B3 =k G, HILA 100 VL 7k A H 10% = 4
BT 4ACH Z % A 30 min, H F 10% TCA %, —
W, 431100 ML 1 mol/ L NaOH 2 #% 41 i1, B 44 T,
EHBM R E MG, 3 100 UL 1 mol/L HCl #
A, & FLE 200 UL Ap A 5. 8 mL A BRI, 1A MR K,
4 PoP 0. 6 g, PoPoP 80 mg, 2 22 g, — 4,753 200 mlL.,
AR A BRI M & 440 3T 2 cpm) ©
1.6 RXEINESASZEREME B4
EE I ES A mRNA FRIARISZN

Fl A 15% /N4 f17E B9 DMEM 35 5 2 8 48 f %%
K 4x10°/ 8, T 100 mL B HMFEHR, F_RAEK
A RA, RBEIHERE, UL FE#THH
#2 % K TR ODN 25 Ug fn4 & IF X TR ODN &
ANILE SMC . Zhan =Z4H: EXH. K XA
MEH, #2405, THERE. SR 2N
Ja, Bl Trizol R A, ¥R 5 %t 4 77 % 8 B E RNA,
Sk J& ¥ 4T RT-RCR R iz . 7 PCR R R & 4 Al A\
MgCly 6 UL, 10 x buffer (71~ 4 Mg®* ) 4 UL, TakaRa
LA Tag B 0.25 HL, dNTP 1.25 UL, TR % & F 7| L.
THGI A 1.5 UL, Bactin ZEASE L. T#H5 49
£ 0.3 UL, L3 A % cDNA 10 UL, X B #18 K 27.9
UL, ] pk 50 ML R B2 R AR, 42 %2 38 4] % 3% ( 12 ke/ min)
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#0210 s, ¥ PCR & & T 2400 Gene Amp PCR System
HATY R, R A& H 94CT30s 52C30s
72°C 1.5 min, 28 ME¥H.

ELPCR 747 9 UL 5 1 UL 10 x buffer 3847 /5, %
AT B 3k X ( GNA-100) ¥ # 1T 1. 5% Z B 3 8 48 &
., B JE 80V, 90 min, LUk 45 K /5, B Pharmaga % fiX
BE T &3, i EANFE .

DL B-actin 9 5 BEAT, XL Be B RATH &

Eot, FEMEA. EXHAMEAFNHEATH
BOEEARTEFENTR EE AL BE= (TR £
HE&wRE —HERE) x 54 @R/ (Bactin &%
RE —HERE) x FHFER

1.7 Western blot 4347

HMESE T2 h B, NIEAE FEH, RE R
#, B PBS #—k, A4 REE B T4 8, B0 10 min,
HFEVE, WHITE T w1 xSDS b A 4Z %K 100
UL, 100 ‘CAA 5~ 10 min, 7k & 5 441,

L BAEAR 2 ML £ 10% RAEBRKELHT
SDS-PAGE #t Bz .3k, /& 120 V, B R B & 0. 55
mm, BEXERE, M T —FHLTH R =2 EHLE
30 min, EfERFHE, AEEGLBEFL. T
B, VIGRER, b BREZEBEZART, B
TiE U E G 4% FE PVDF 2, £ 48 F R AR A
10s, 3 A Z&AG A ZE 2k S min, 75 & T H 04
15% ¥ B B 45 4% & o R T 48 22 X FE 10 min, 1R 95 B
AU E PVDF JE, % 50 mA £ T 845 2 h,
BHEARE T L EWEHELF £ E 2 min, £
FEAFER. RAE¥ PVPF 2 B#HETFL
H, A 3% BSA 10 mL 37 CiE 45 £ H 1 h, B #H 7
W B 4 PVDF &, TF I m A\ 1270 & B8 TR
AREFTEREBER TmL, 37 CEEF 1 h, ZFIF
BK, TIET A4 LB PBS K Z % 5 min £ 3 K, fr
A 1:5 000 HRP #7108 ¥ £ 41 1eG, — B F & 15
mL37C, EBEE 1 h, & T F 4 PBST E % S
min, 3 K. AHEWHFHANWDAB ZeRET L,
BT#E 20min 26, PBS EHL LR ERN.

1.8 CH-ALEEBNIRIE

Ji 4 15% /)4 i1 7 B9 DMEM 3% 5% 5 8 28 f 3%
H2x10Y 3, TR FRER, E_REKLEBHE
WA, R HERE, U @RS LEFEHRT, ¥
KX TR ODN 0.5 Hg #1 % & IE X TR ODN <+ A\ i &
SMC W. 3324 h B, THEITHRE. 5K 48
he REANZH, RXAEXHE HEYE, 4 4
F, FILR A 100 VL, Ao X\ %F i1 B8 10 ku/L 8 [F
B, B LR SR A° H-ALEE 15 Ci/L, fE/ 24 h, 4%

To A ER: 68 PBS %IL=k;  Am 100 WL
B 7 B B HCL(20: 40: 1) 38 A 20. 7 A7 100 ML
HIE 7 B HCL R A 7 8)m A\ 800 BL 89 & 48 X
FE M, o B HE F KA, GOF L 500 g x 10 min
4C;, @MNOREB EEAME T HHRNE; O AR
VR, JF R R 3K BUM) cpm 1B

2 # R

2.1 ZRNAREXXE

F DNA/RNA Il & {31 9l RNA ) 260 nm/ 280
nm [FJHAETE 1. 6~ 1. 8 Z [8], FF A Trizol 77 E K,
TiBH RNA 4002 R4, $LPH BT il SMC RNA 7] A
F RT-PCR 2%
2.2 RMEIMNEZAEEZEERXNE L4
E)

P AH 2 WA X 5 ARId IR L TR ODN 7E
AR N o AR 15 L AT W2, )k TR ODN 7E I &
SMC P4 #% 4% DL 1( Figure 1) o

1. & XERMESS AR EIREME TR AR
A B ME SMC SN % A2 A 56 4L R 3L TR ODN; B A2 A

1M SMC AL F 44 T 52 L TR ODN.

Figure 1. The ODN of thrombin receptor antisense sequences

were transferd into cultured smooth muscle

2.3 RXEBRMEZAFZERLEFEFLHA0E
B MAEE & mRNA FRik AN

% SMC £ TR 2R 51451 S H1E 430 bp 4t
A YU TR Z2BR B BH I 0, (H R ) TR %E R 3R
TR BH R 55 T HEAH, X B4R TR 28 R 3Rk 5 FE 2
TR HE R RIESRFE 4 1%, 1E LI TR B KR IE =
S SCTR BRI RIE G 2.5 f5( B 2 FIK 1, Figure
2 and Table 1) o
2.4 RNERNEZAEZEERDE TSI MM
RMEZAEBRIENFNE

TR BEAZF IR A (05 TR R & (R IE
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F2M, Westermrblot 2432 43 HTESE, 7E TR ODN k41 4%
e 72 h, TR R & 0 ERIE K BT (55X
HAH LA »

2. REFEHER MG & YO8 MBS 5 4R F A% H B2 X &
B4R AR M BE 32 4K mRNA SRIARISFZAD M hadi i 18
IEXCA, 2 MR LA, 3 xR

Figure 2. Effect of thrombin receptor antisense sequences on

TR mRNA in rat cultured vascular smooth muscle cells

= 1. R ERMESZ AE%EERX ME i A 240k mbs =
& mRNA FIEZHIF2 M
Table 1. Effect of TR antisense seauences on TR mRNA in rat

cultured vascular smooth muscle cell

5 A TR & K 34 58
pagii| 0. 69
1E XA 0. 47
RXH 0.17

--.“-F-.ﬂﬂﬂ-iqp-ntin

\ H C D E f

B 3. R NR MBS A EAZE B X & 78 A 40 A £E 1 B =2
HREAREHFM AR BAXMEA CHDNELAERMF
HRXA.

Figure 3. Effect of TR antisense sequences on TR protein in

cultured rat vascular smooth muscle

2.5 RXEMESZAEZEERELMmE T 04
e I & S i B 40 AR YE 5E 19 52 M

RSP H-TAR 45 N\ R AU X IR 56. 25% ,
TMHE SCAH 5 FRAH I 63. 79% , Je SUAH 5 % B 40 2
B AELEG 2R (P< 0.05; 3 2, Table 2) .

£2 RXENEFHEZEFR NEFBIMAM H-TdR
BAENF
Table 2. The influence of TR antisense sequences on “H TdR

incoporation in cultured rat vascular smooth muscle

5 H H-TdR BAE
payiiic| 840.7 £115.5
1E XA 536.3 %110. 6
J SCEH 472.9%112.7

2.6 RYEMEZAEXREIRFERME Tl
B 3o RS ER AL B2 X 15 A0 22 i

S XA 3H- WLEE A Ay 5o B ZHL ) 28. 85% , 1F
S WLEE A S R LY 52, 65% , =42 18 4
22 R (P< 0.05; % 3, Table 3) .

3. RRMETAEZER D E T8 AL H- AL B
Laasil: A
Table 3. The influence of TR antisense sequences on H- inositol

in cutured rat vascular smooth muscle

4 A - LA

Xt HE 4R 150. 8 £16.6

EX4A 79.4%12. 1

= A 43.519.9
3 iig

02 B, 4 I R It /N B S I8 PN RS2 4 Al A
SMC AR FH #1028 i S0 A [F] 28 Y 4 i 582 1 79 TR
ML TR & G FE AP IR F— A F R,
Vu ZP W ERFE Dami 41 M35 751 cDNA 383 0%
S 7V AE AR P ek O RR A i 5 B RN R IA T X0 e if g
ARG R 24K . 1/ NR - EREZH A 3 ik
PN Rz 4 B A I SMC R BE R AL TR Bb4b, B4 4
YA O WILAE AR B /N BRI P N /N ER SR B 4
A JE I 5 A% 40 B A1 B I 2R 45 40 BT 9k B2 40 i
(TIAE B #kESAHA) T J ik C A0 A L s B A 4 i 45
L EERIE TR,

HEIMERSZ 74 (TR) 75 40 i 4 {5 B A% 3 o 72 b
EHHZEEM. R TR 51L& 5N E B2,
TEREFR IR AL S 10 K R 3 Bk SMC, a %% Ifi B 4K
iKY -Na® A2 3 A (1) TR O B2 A6 AN B J5 B B4k, 75 4%
oo N, o B LB E0OE T BEAERE C, H 15 SRR L
B KRR 3 W LEE A o BER LEE, B )G 72 A B 41
g FHMAEEER T A BEME, 5 &Z4940 1A
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Ca® Tl &, 4k 2 BOE K* -Na® 224, 400 Ca®" 1Y
hn, e Bt B AZ 5 e B R C-foe A1 C-myc B3R IE, 12
HE7 SMC 35, [FEHEHD G E SMC 3458 () IR IR
LR cAMP) FFE. TR A 585 10 1 R AL B ok T
G HEEE GBI A3, TS24 B 5 1 5 IR 0 Ak
T o B I AR B K W M R C O S IR e ) TR
TR

FEN B Bk A 23 s i b % 2H 23U 25 0 R AL 4R 58
R R N 40 E FK AT mRNA 7K 2o
FHMEAS 5 78 As kbR N B 40 s P B SMC [ 5
S0 A BR 1 B 7K AT mRNA 7K SRS S . Bk
G Sk N IS 6 h, TR mRNA Bl 7E o 238 AL
Y M 35 3Rk, BLTE BE A T P I RN I A 9 AR
Jeid #2H, TR mRNA R B3 . iAWk
BH, As J kK et H 30 ik is P9 RO R Ji5 (U PTCA) T
BAE 5 J) R 10 g = A 3, R 2PN LA i SR T
TR &M, (R T As 557248 1 & & F et 3 ik i
WIRTE AR JG BB BT . ] 0L, BF 78 TR ] 77, i
B RVETT As B I BIE A JG (41 PTCA) FEE 78w Rk
240 ML AR I X — S . 7K 3R (hirudin)
FE 1 PR S 16 TR $ 311, AN (E B B 1 e if B
B er 4 iR AR, 0 B S B ESE S 25 A0, 153
BHIE TR WG AR . SR E S E G s Rl
S R, ZKIE F AT 1545 5 SMC B BE, BH R i
BRI R, TEIR 7 AR D g 1 2 O B AL
AR FE R, = 7K 08 2R 53 I A 5 2% 1R 4 AL - BT
RO kIE RAIESE) ; (B 5 H e huBRAa e, eira
R IME fER . PTCA A J5 & 3 1 F 8 50 B i ik
TE3( Bl /MR R, BRAK T AR S5 i 5k 4
MR A %, Cook S H TR #0141 77 ( £ 70 B ik
1gG9600) A T~k I 28 M sh W 455 2 3 B, mT FHL Ak 1fi /s
R TR, B L7 (EBIIk 3245 AR TE . 1A Xt
TR _ Se42-Phe55 7 41 (1) 51 5 FEHLAR DA, HACRA
o R TR HIHIF B A 58 58 42 BH (k53405 1) 1f &

R A R R s B A F 2, AN T &
BB A MDA s 7 AN DNA B RNA B (B HAk
AGN ) S B R R IEB AR . R R
FLFE R AL TR (ODN) Ay fx LR IB # AR R IA
MR %R, 2 U IR 2 DNA & B T
G, 78, IR, HArd T M. MR XERIE

A ) FH 3 R 2 AR — B I [ I [l 4 N7
AR Ja sh TR & kT2 ), BPR R e LRIk
B, B T N RIE R X RNA R EEH . X
SAZFE A = ST T PR SR B R 3 R, 5 2 [
HILTHERM G, 7. R ERE
RAERFERIGIT B —Fh 7 7%, 16 98 220 70 A BUAS
$i 22 HEF2 I AAE O I BT AT AT PR R T R R R
PIH k.

Chaikof Z£/° L TR ¢DNA NF 5 EiHE WM T £
R NCEERZE IR, B T30 6] M SMC 4 58 ik
B, ) TR ODN 11 i SMC $8 58 M 7y 51 4% S 1
BB BE ) RO AN [F) i ARk R . it —2b
BT TR 7E M SMC 3458 o i 18 F, ASAIF 7038 i 5%
% SD KR EF KL sMC, B A T8 B g X
TR ODN ] il % IfiL B 175 3 19 1.7 SMC 3 58 %508, IF
TR A0 M SMC B EALH . BF TS RER, K
X TR ODN & 35 # 1] 7 ¢ I 5§ 75 5 1) 1L 57 SMC 3
B; M52 R mRNA 7K F52 R 2 (5 KCSF # i T
DNA F#% 3 M mRNA #13%; Jx L TR ODN #f1 il ¢ Ifi
FiFF S (0 1 SMC B R ULEZ ACH4, 5 Chaikof 251
ORI 72 45 REE A — 8, HMiAN, & L TR ODN M
LA HNH] T ML SMC 915 545386, A TT4mE] T
M4 SMC %8 .

I O PRk 1f B B 52 AR TE 1L SMC 3
e A R e EL AL, #R 3 TR 7 I % 99 A2 w10 1R
B EER X, H AR R H ARG 7 I P 5
(As Je e Bh bk I8 i P R R G PR AR o i
SMC. 3 4R A T 10 R0 S 6 4 95
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