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[ ABSTRACT] Aim To investigate the process of neointimal formation, level of platelet activation and thrombin receptor

mRNA by means of a rat aortic balloon injury model in order to study the mechanism of acute and late restenosis after percutaneous
Methods Forty eight male Wistar rats were divided into two groups randomly.

The
process of intimal thickening, number of platelet GMP- 140 and level of thrombin receptor mRNA were investigated at day 3, 7, 14

transluminal coronary angioplasty( PTCA) .

Group 1 (n= 24) served as controls, group 2 ( n= 24) were given aortic balloon injury by self made 2F balloon catheters.

and 28 after balloon injury by histological method, radioimmunological method and reverse transcription polymerase chain reaction

(RT-PCR) technique, respectively. Six rats were examined at each group. Results The expression of thrombin receptor

mRNA was at a low level in endothelium and smooth muscle cell of normal arteries, but increased significantly at day 3 after bal-

loon injury, reached its peak at day 14 and decreased at day 28.

to decrease at day 7 after injury.

njury.

decreased at day 28, but extracellular matrix increased and the intimal thickening continued.

The intimal thickening began at day 7 after injury, and it was more significant at day 14.

The number of platelet GMP-140 was higher at day 3 and began

The migration and proliferation of vascular smooth muscle cell had existed at day 3 after balloon

The proliferation of VSMC
Conclusions The expression of

TR mRNA and the number of platelet GMP-140 increase in the process of intimal thickening after balloon injury.
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A5 BE AT Jfd 1) 4% Ifi [ 52 445 ( thrombin receptor, TR) 2
57 PICA J& 1L 395 A8 1 1 it A2, B BR B4R
15 E B R S5 PRI A 5 2 ot NAROE AR BE
TR mRNA 2246 (52 M, [ P 5 2R AT 308, A5 SCat
PEREAT TR

1 HR57EE

1.1 ERMESL S5 HE

KR E 300 g~ 400 g B9 28 M Wistar A (9 B
FHTER s B Q) BALL X BRHA(n= 24) o
FAE(n=24), 2HEFLA L H 3 KT K14 KA
28 KEH(n=6). FTAAEALTALA KGN B #l
P RERERM EIRA L. FTRAKRTHEN
RESEN, HARMERTFAL.
1.2 M/MRFEEERER GMP-140 HIE

A RREE G, HE#% fcBU, B T 2% EDTA-Na, i
E%. HO0.4mL EDTA-Nay it 1 5% € 2 M EH =
F A, EEAEF 30 min /5,4 CKARAE, 24 h Rk
St 2 W /AR R E BEE B GMP-140 B # H
(RAEWEAMNEZR D E ENARE). B%E
PR3 AR A S B SR BAT, & R UL FH/ /MR
1.3 (ELFRE

EFKBR D ENAR, TEAH TR ESDKE
K4~ 5cm, EEEH KA EH KT HHA S mm F
EEAHE B, EXRETUELH M E -FHENA
fE(vascular smooth muscle cell, VSMC) ¥ 7 & N & 3¢
EBED, R BRSO E A JEE B o
EE.
1.4 HER RAMERK

WA B 89 A £ S kBT R, 0. 2% AR R B
., D-Hank’ s #7& &, % B S 90 LT 0E . B 40 BT
JE A Trizol R F( % E, GIBCO A F) 1 mL , BA A
. FABERIE RNA. £ 459 K0 E Tl RNA
BT Aool Ango, A EAE, THFRURIBLHF
A F & ( 3 B, Promega A 5]) BERXWIFEHAT. BE
B 55 )2 ( polymerse chain reaction, PCR) # TR #1
% B GAPDH W5 415 B CER[ 3] &k it, BdLEFEE
BAEY TN E 4 RKR. TR 71 GAPDH ¥ 38 1 R Hy Kk
JE /4B A 455 bp 7 320 bp. TR B9 K 2 4 H 94°C
30s 50C30s  72°C 1 min, ¥ 35 MEHR, & 5
72 CHEA# 5 min. 1. 5% 37 g 48 BE A vk, %F AR &

AMB G BB, BERFEANTR 4L
%505 B8 GAPDH ¥ ¥ 4 % i T3 £ 5 otk
TR mRNA 4 & # A8 xf fE .
1.5 SeitEabiE

SRR x s BT, R E SN EHAT
Gt AL,

2 &R

2.1 EMmESS & mRNA KFERITL

U 1(Table 1) A1 1( Figure 1), XF 84 K &
TR mRNA RiE WAL, FARUARG & HHE S TR mR-
NA Rik¥JEE, 28 RN FFARFEAIK.

1. BRERG R AR E BB M EE 38 mRNA 3R5& & /)
WRFE GMP- 140 K AT (x 5, n= 6)

Table 1. Expression of TR mRNA and level of platelet GMP-
140 before and after aortic balloon injury in rats

5 @A TR mRNA GMP-140( 43 F %/ 1L /M)
XA 3R 0. 022 0. 049 792 126

7R 0. 016 £0. 028 7571128

14 K 0. 023 £0. 039 768 £120

28 R 0.013 0. 028 758 £186
FARA 3K 0. 451 £0. 054 1615 190"

7K 0. 609 £0. 032* 1345 £230°

14 K 0. 840 0. 049" 887 £265

28K 0.789 0. 051" 8351227

a: P< 0.05, b: P< 0.01, 5xIBAELEL .

B 1. REBG AR EZNKA K ERMEEZ 4 mRNA RiAH)
T M Mmarker, 1 NBIPEMIE, 2.3.4.5 R 6 5 HINAR IS5 28
R4 RTR3RIEAFIR A
Figure 1. Expression of TR mRNA before and after aortic bal
loon injury in rats by RT-PCR
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GMP- 140 Fe 0T R BB S+ ( P< 0.01), 7 RIFLE R
F(P< 0.01), 14 KM 28 RIKE EARATAKF(P>
0.05) (% 1, Table 1) .
2.3 HLAFRE

BREEAT R R TSN 5 3 RWEE 27T )W
HFE ) VSMC, HTC A AT R S B, R 5 7 K2
PR R 4T A, PR AR S R B 22 3 B 1 VSMC,
FIFURIAE; RJG 14 KN B2 4 i 78 55 K30 4 1047
T, P AR K VSMC 35, PSRN A I 2R
R, H DL R A RS 28 RN R4
WL JLF- 78 55 A 0 T, 4 M A ik R 4 5 A,
VSMC ) 14 58 95 55, T P9 68 4k 82 38 A0 (B 2 IR 2,
Figure 2 Fl Table 2) -

2. EHHRRERGERBRFEEEOTKL (x 1)
Table 2. Change of intima and media after aortic balloon injury

in rats

7 # W (Vm) i (Hm)

XHRA 3R 2516 200 19
7R 2618 208 £16
14 K 29 *10 205 +13
28 K 28 19 211 %17

FARA 3K 29 4 211 %12
7R 58 £7" 250 18"
14K 92 &g 291 14"
28 K 107 £13° 252 +15"

a: P< 0.05, b: P< 0.01, 5xtIBAELEL .

2. KERKBEFNPKEERR HE §15( x 400)
BififE 28 RW4l.
Figure 2. Rat thoracic aorta section by HE staining
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ARG, M/ PBEL RERY, JRERE T it kb, S 20l
FETERR, 51 2k ML P28 . [ B 3 A4 ) I /AR T
BT B 2 A AE KR 22 2R F P 5, 4 I/l
P AE K 7 (platelet-derived growth factor, PDGF) . Ifil
INBR AT 4( platelet factor-4, PF4) (3R A KR 7 8%
#4E K AT B( transforming growth factor-beta, TGF-B)
&, W VSMC IR AT T SR BB AR, Sl — R

A NIEFE XA, B NG E 3 RWA, C ufh)E 7 RILA, D MR fE 14 RIEH, E N

I E G R RIE R R B, SEEKENRE. &
AR, 6 SAR A TT 25 BE s 24 0 T IS Rl
RIGEHAER R, HIEIT 805 BE RS
532> PDGF-B A i1 TGF-B1 fRe i A <1
GMP-140 72 Ifil /N R TH o B0k B AR A, 24 1M /s
BUIEAIT, JIH 5 A JERE AR IE T IM/MNICR T, JERE
TRONMLZE Ao /B 3R T % I 2% R GMIP-140 & &
(AR Ak R A Y I /MR Th e 2R AL I S S e FR AR, 2 H
AR WL/ TR 3 B U B i bs 2 —, FRAE I
TR R R R AR G BV T o AR SO BRI 7 1
PR JG I 3% GMP-140 /K I AR 4L BEAT TRF 7. 45
R, KR EWKA B3 f5 3 K IL/MRER T
GMP- 140 o0t R BH 2 7t v, 7 KRG HFUR F 1%, KRG
14 RAKE EARFKF. 5880 M8 P9 R 3807 )5 R
/MR B FFATEAL, HED 1 AR THIRE, B
AT i T S0 A ZE R AT Rk o DRI, 4041 ot /)
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BRIEAT THRG PTCA J5 I RAE AT RE A . 4 LY
& MERE K A B 40 45243 5 JR 3 K & = AR ) — F 22
RAREAN. AN TR, PTCA AR H 5% i
ERE K PN AR IR 4, B0 (R ek o s iR A 2
AR 755 5 T, 16 RO S0 I = AR B . g 1l
AN T I /N AR R B B R AT RE, (R S5 R
IR P AR A R, T ELE RE A3 VSMC (138 3E,
g E AR K TR VIMC 3 FE/EH .

5% 1M A I8 A8 T O #2 P K & R L 2
I EIE A SRR A E A TR SEBLA. 1B F Bh K
TR mRNA = ZAALE T AMEE, D>, R E .
M PN R G, VSMC HUC4E B AR N A Y, 3 )
WIEF T . WL R B, JEEE ) VSMC A TR Rk,
T L VSMC 6 TR #3510 . A0 5% R ILER
TG I N B JG VSMC FEAT I FH, 41 o /b 32 o 1
I, S 20 28 N I 2, [F B TR mRNA SR8 38 .
XFES BRI M N RS R e i ™= A 3
hn, AT 1 /N PN R L A 3G R ) VSMC |
) TR, 51 #2 TR mRNA [J3iA i, 2 S B TR &
HRIAEE 0. R B 45 3 e A p i R sk R
Gt FEER, #E— 480 7 VSMC I TR Rk,

BMEESHEH TR 44, Bt HEBEE S %
5, 55434k PDGF  BRAF-4E 40 i A4 K K 1 ( FGF) I &
W R AE K F(VEGE) , %53 i 2 B fos cmyce 1

—FiT
)13
;F:T
3

ik F

csis TIE, WUE R A 2257 R & 1 EEE(MAPK) Fl{g
TEMEE(ROS) AR AL, J3 30 (23 VSMC [ 7 S A8
B, FEIR VR 22 AL (2 P RS, ST P B 4
R 20 BRI Ty e R i A T R 4 L Y Dy e, AT 5 3K
B,

HTI/MRFITR 325 7 IE N K55G H
BRI A, DRkt 5 52 PR 01 ot /Sl . 24540, BH
W VR B s XA TR, BAS ) A T B A VSMC
W5E, RTE B TR SO AR N TR R LT 1Al
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