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Influence on Platelet— Derived Growth Factor Ligand Gene Expression by Thrombin in

Rat Vascular Smooth Muscle Cellls

WANG Qi-— Xian, and LU Jun— Sheng

( Department of Medicine, the First Affiliated Hopital, Kun ming Medical Colleage, Kunming 650031, China)
MeSH Thrombin;
ABSTRACT

Vascular; Muscle, Smooth; Platelet Derived Growth Factor;  Gene Expression; Mice
Aim To study the influence of thrombin on gene expression of platelet derived growth factor( PDGF) in cul-
tured vascular smooth muscle cells and probe into the mechanism of proliferation of vascular smooth cells induced by thrombin .
Methods Take the incoporation of H— thymidine as the target to evaluate vascular smooth muscle cells proliferation; thrombin
— induced expression of PDGF— A mRNA in the vascular smooth muscle cells was detected by RT— PCR, while PDGF- B mR-
NA expression by Dot blot hybridization. Results Thrombin remarkedly stimulated proliferation of SD rat vascular smooth
muscle cells in a dose— depedent and a time— dependent manner; PDGF— A and PDGF- B mRNA was detected in quiescent
cultured vascular smooth muscle cells in serum— free medium for 48 hours, the expression of PDGF— A mRNA was increased in
VSMC after exposure to thrombin for two hours, and reachd a peak levels after 4~ 6 houres exposure to thrombin.  The rising
level of PDGF — A mRNA continued for 12 hours, and felt to the base level 24~ 48 hours afterwards. Conclusion Throm-
bin remarkedly stimulated proliferation of SD rat vascular smooth muscle cells in a dose— depedent and a time— dependent man-
ner, thrombin— induced vascular smooth muscle cells proliferation was partially mediated by expression of PDGF— A mRNA.
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M /A - 4y AR A T
(platelet— derived growth factor, PDGF) Fl¥F 22 4 IfiL )

cells, VSMC) 458y = B BERFME . 3 >RAfF 73R B,
e LB RR A (2 MLBEVE F 2 4b, & B V2 41 i 2508,

ARG ML/ RGP SR 2R, IFREIK 5 Fe k. i
[fEEBMA] L%, 5. 1950 WA, YT, E¥ L. BRI 5,

1930 4 5 3 thi 4, AR O M L Bak, f LRSI, L E S .
A LU L e Bl 2 4, (b A0 7 i 25D el [ 3l JICRE £k
KEMRE.

J; RS P 7 0 Bt P A IS A R A A K R T
BN Z 2 I/ TS A R R0 48 35 I iR
Yo; 233k VSMC B a1 . T AE B K S R A AL
o, PN R A PR RSTE T L B R I 4 i ) 4 ot g
SARLIE AN, FEBRFE S 451005 1K 50 ok I 5 B v
VSMC FJE I Pl 524 3 3ok tho B 6 b LS et 1 7
FIME AT Gefe ff VSMC IE 5. it — PR H
WL, A SZE6 W 2% 1 & i i 55 7= 1 SD K B =E 30
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fik VSMC H PDGF Z:KZRIE I, S T4
AP RE LA fE VSMC SR AT AL o
1 #MRFTEE

.1 #§

SLE M K SD K B BT A 4 i vE I B AN
&/ F]; DMEM ¥5 5% 3 \Trizol . % ( ) & # MMLV X
# 3Bl B GIBCOL- BRL /A 7]; ¥ f1 ¥ % Sigma /=
o, R IRT 4 miE; AT AR 0K A & BT 4
ECORI f2 dNTPs ¥ 4 Promega /= & ; DEPC # Serva /=
G £ FHEEE A CLONTECH &~ &:°H- TR 4 B
LERETFEFE a- 2 P- dCTP 1 B At = T 4
WME%¥ TN E, LanRFR A4 0 oo Kk
ER~d. B4R d+ Ak EmrprRd.
1.2 [MEFBANMEaLEFF

W SR E AT SD A R £ 31 Bk VSMC R R 3
*BEEMET, AREFHEANIEREMH, &
4~ SRUMA T E5 .
1.3 FHEFRKIAVEIEH DNA FENF ERRIEUL S *
Fm 2 ok ) 4 /N B FA DNAL . Pic18- PDGF-
BcDNA Jl ECORI Bg477 . I 48 I A4 4k 7] A 5] A
B0 AR B A & E 4k B B cDNA .
1.4 BMESX MEFBAMMAEH- TR BARE
A
1.4.1 a4t sE Jil & 15% /N4 1 7% #9 DMEM
B VSMC 38 E 5% 107/L, im A\ 24 L 40 JE
BHER, B3 1 mL. 48 h EEFHK A EF 80% H 4
MELLARE, R EHRK, XA A 0.4% N &
# DMEM % % 48 h.
1.4.2 TRKE# 08N H- TdR #$ N E 6% h

SE e 4 e N\ & A [B] R E Bk g (100 u/ L. 500
w/L. 1000 u/L. 5000 u/L #7 10 000 u/ L) &7 £ 3%,
T xt BB m N SR AL A 0. 4% /N4 1 ¥ B9 DMEM
BEHRK. LRHAFHAN 4T, LR ERHN 1 L.
AR % [ & B AR SR SR AL A I APH - TdR 37
kBq/ 3L, BRI 24 h E R EHRK, A#BREZ T £ EH
7K ( phosphate buffer solution, PBS) 73 =k, 3L A 1
mL KA 8 10% — A 28R T 4£C B £ 4 i 30 min, F
F10% Z 428 =K. 3 MmN 0.5mL 1 mol/
LNaOH 2 4 8, & HE T WK 2| 4 L1 )& 3 ¢
J&, 3N 0.5ml 1 mol/LHCI # 40, & E&ILH1
mL B\ 5 mL A ERAER F, B AR A BRI 3B cpm
18,
1.4.3 AF 0 % w853 H- TdR B AN £ 8 %R

SZ B 4k i W 4 ot BROAL, R WE AL B Tl

E I+ 45 18 5 000 u B9 DMEM ¥ % i ( DMEM 14 4
0. 4% /N4 L) 3 ATBE 4 fm N SR AR A 0. 4% /N4
1 7 ) DMEM o % i B 28 Fo vt BRAE 4 4 L, B AL 5%
BE N 1 mL, 4 A Ao N\ & o B 5 Al 24 h.48 h Fu 72
h, [ & 4 3L /v A\°’H- TdR 37 kBq , 16 F 7 | &t |4 &
W R EL I H- TR B 2R

1.5 BB Mm/MUEMEKEFERERENE
i

1.5.1 wmppitsg Fl 4 15% /N4 i 7 29 DMEM
B A B BORE  5x 10/ L, T 100 mL 3 5 R
FRE, E 3~ 4 RAKEILARE, REAE0.4%
/N E B DMEM 3 72 R 35 % 48 h Ja, | 3 R R,
AKSH, BHEFMAM. £ — 4 F B mEE(S 000 u
/L) Oh, % 2~ 8 A4 7#|7EA 2 h. 4h. 6 h. 8 h,
12h. 24 h 1 48 h J542 BLE RNA.

1.5.2 X% RNA BEBRA KR J Trizol X, #R
LB 7 &R B VSMC B & RNA. B RNA # &
4.5 WL, IR\ 5x FRE B IR m ok & R R 2 ML B 3.5
UL, fo EEEAE 10 UL, T 65°C I2 & 15 min, K F 4 41,
BOSs, FENHTAARAKEFTER, P4 EBO.S
mg/ L Y W BE S AT b A R R 2 WL Ao B DK A
TRE WK S min, B EMEH 5 V/em. KGR AE & fo N\ gk
BRI, B IR E N 1 x B R ML UK & R R
H,3~4V/ em BET#HATEHK 1 h £ 4, A BR##
ARBRENEFEF

1.5.3 R¥ZRLGBERE 51 41 % A Xk
[8] 5 PDGF- A 284 5| F R 7, ¥ # 7 B AN 220
bp, PDGF- A Upstream: 5" - CCT GCC CAT TCG GAG
GAA GAG- 3’, PDGF- A Downstream: 5’ — TTG GCC
ACC TTG ACG CIG CG- 3’; B- actin Bl #7438 F &
4 310 bp. @PDGF- A % cDNA % — 409 & ik BE A
BRNA (M BA T mBgd) 2 Ug, BEALE| 47 0.3
g, 47w DEPC 7 10 UL, 70°C J& F 50 min, Bk L&
% I /e At 5 % buffer 5 HL, dNTP 1 ML, Rnasin 25 u,
MMLV 1 UL, #m DEPC 7 % 25 UL, 4] 7 & 37°C 90
min 95°C K& K # F B 10 min. (PCR: K EF =4y
(cDNA) 2.5 HL, dNTP 1 ML (10 mm), 10 x buffer 5
UL, MgCl 5 ML, PDGF- A i 5| 47: 2 UL (10 pmol),
T 54 2 HL (10 pmol) , B- actin L 5|47 1 HL (10
pmol) , T3 5|47 1 UL (10 pmol) - Taq DNA Polymerase
0.5 UL (5x10°uw/L), W K& &8 FAZE SO HL, &4
JE AR A B 50 WL, M H L 15s. PCRY HEH
fEFF: 94°C 5 min, 58°C 35 s, 72°C 1 min; J5 52 1& 3 94°
C 1 min, 58°C 35 s, 72°C 1 min; R & 94°C 1 min,
58°C 35 s, 72°C 10 min; #t 25~ 35 MBI, LI 4H Fn
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xtEA A 31 MEFR. PCR ¥ 3 =4 A 4% 3%
JerE B Rk, EARITNEER, BERBARE R
5% th. PCREFZBHENEHE BEBLLE
EHt, 5 W5 B- actin &k ¥ 4T % H(PDGF- A/
B— actin) , 247 % 1 B F 5 1 & <F 98 AL 48 #E PDGF -
A mRNA # Xt R L&,
1.5.4 RNA 3 %2 %7 ¥ —3k B R AR K
HIRWE R R MEZ B, B 20xSSC TEERAI
h; 0.1 mol/ L NaOH ¥ 7 7& 7 % L & B &, A
10xSSC E#kE M mAEdl, L Es LR EE. ¥ 10
UL RNA K& 5 T % & BB F: 100% F BB 20
UL, 37% ¥ # 7 UL, 20 x SSC 2 UL, T 68°C & F 15
min, K& & H B & — 4 RNA B & fm 2 54K 20
xSSC, A EmTIF, #I A 1 mL 10 x SSC 7& %
2GRS MR 5 ming BH R EE, FRE T A, X
E2RFEI ST FE, EEHC THE2hEE
RNA. @R % 25: Tl 2% 28 A 6 x SSC.5 % Denhardt 0.
5% SDS F1 100% / mL. & % P W 5 5% 5 B o B 8 A B
& DNA50% F BEfZ. TR KM 10 mL, 4
RBENEREFIMANTARZRK, 42°C X AR
S TNZAL 12~ 16 ho (MR 4HA710: 3% Prime— a— Gene
Labeling X7 & L AHATHRME. X FLEKE, A
T4 TR, 8 9 BED R B A2 s8R, N B &
TP cDNA 4T, ZR WP AR 24~ 48 he  HFEH
BHERR. REABNESFERE L, F AR Eh i
ER i A
1.6 ZitZFEaE

SERFANER K TREE(x 5) R, F
BARFILEREA t B 5.

2 &£ R

2.1 R RNA RELE

FH DNA/RNA il 7€ % £ 9l RNA 1] 260 nm/ 280
nm FGAEAE 1. 6~ 1.8 Z[H, £F& Trizol {71 E K. 1%
B HE KUt i FL VK 7 28S 1 18S R 2% FLIK i T BT, A
F LN G WA, 1B Frde VSMC RNA TG R Ag ( &
1, Figure 1), A H T 5 %% 5% 56 B 55 [ S AN % R 4%
2SR
2.2 AEIRE £ I A X I 2778 AL 40 A 14 E B 1
A

MFE 1 (Table 1) 0] LUE i, Bl & B B B 1)
B, M E UL P H- TdR B AR Wi, 4
THESFR N & 500 u BRI EERT, *H- TdR 45 A\ F k1
B P< 0.01), HAIEFRBAE 5 000 u & M

i, *H- TdR BARIEEIE . H4ETHEFRWA S
10 000 u HEIMEFHT, *H- TdR N\ K5 5 A -

1. RNA ZRBE#E SRS Bik
Figure 1. Agarose eletrophresis of RNA

®1. TEKRERMES FBAMAH- TdR BANEHF
M (x £s)
Table 1.  Effect of thrombin on VSMC H- TdR incoporation

in different concentration

Thrombin (u/L) Incoporation
0 12257 £3724

100 12845 £4168
500 19001 £6985*
1000 22910 £8277*
5000 26226 £6746°
10000 13618 £5302*

a: P< 0.0l, compared with O u/L thrombin group

2.3 BIMESAE{EMARTEIXH - TR AR
i)

M 2 (Table 2) H1 7] LAF H, JE MBS R VSMCs
24h H- TdR # N KB B4 S8 n(P< 0.
01),48 h H- TdR A% 24 h FF&, 72 h H- TdR
BARE 24h FTHREPE,

2.4 RMEXM/MRREEERKEF- A 5 mRNA
FIKHIFZ N

Y #EST PDGF— A $EH B— actin 45 5 ¥ 31 $5 3L
TR, FRATA 25 DMEFRFFUG, Xt BRI S 4
h $2EH) SD K BRI 3 3 ik VSMC & RNA £ J= % 5%
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N ¢DNA, I PDGF— A 1 B- actin 5| ¥07E [ — & A BF
ITY 3, ST e — @R E ) %1 TR $ 5 PCR
FEYIR R R SR RTE 25~ 35 MER Z [0 53
FRSLAE T i B0 K 1, SR 5 e g i B R 9 I
VSMC G ANEBE(0 hy 2 hy 4 hy 6 hy 8 hy 12 by 24
h AT 48 h) $EEU B RNA £ ) # 54 DNA, 1E [Al
M (31 AMER) T, 2R WE 2 (Figure 2) -

B B RS 2 h VSMCs PDGF- A 4% mRNA %%t 8
HRIEFF RGN, 4~ 6 h B HRZH R0k B 38, +F
S22 12 h, 24~ 48 h YK E B RIBET KT

#3. ROEFSEENMAEMDRFEEEREF- AL
mRNA X RIAE

Table 3.  The relative expression quantity of VSMC PDGF- A
mRNA induced by thrombin

#2. FEUEMEIESE MR TRAEMH- TR BAE Lime(h) POCK- AT actin
EOEATD 0 0.39
Table 2.  The influence of thrombin onVSMC H- TdR incopo 2 0.79
ration at different time 4 0. 88
Groups 24 h 48 h 72 h 6 0.85
Control 100% 100% 100% 8 0.73
Thrombin 198% * 138% 42% 12 0.77
a: P< 0.01, compared with control group 24 0.57
48 0.49
M 2 (Figure 2) A% 3 (Table 3) 1Al LLFE H,
587bpe
314 bpe
267 bp= - [ -actin
174 bp= —~= PDGF-A

8 12 24 48(h)

B2 REBHEREQNRDEESSFEENAMIM/NUESEEKETF- A mRNA B&RiL

Figure 2.

2.5 RMESXS M/ MRS KEF- B i mRNA 5

oA

M 3 (Figure 3) f13% 4 (Table 4) 7] W, ¥t I
YERAERHA (0O hy 2hy 4hy 6 hy 8 hy 12 h. 24 h

Effect of thrombin on PDGF- A mRNA expression in rat cultured VSMC

48 h) /5 PDGF— B %% mRNA f)RIATE 2~ 8 h HHE T
B, 12 h J5 82 25 LEGAE FHAT/KF . B3 B AR —
KR B- actin DNA 41 Dot blot 2238 &,
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0 2 4 6 8 12 24 438 (h)

[# 3.

BMES R F R MmN REMEE K E F- B i mRNA FIiAE Dot blot 232 [&.

- A

6 8 12 24 48 (h)

L=
LS ]
&

B

A:PDGF- B %% ¢DNA 541 244%7El; B: B

— acetin cDNA #4242, RNA: a. 20 Ug, b. 10 Mg, c. 5Hg, d. 2.5 g, e 1.25 g

Figure 3.
¢DNA probe hybridization.

x4 BMEFSTRIAMMNUREEKEF- B#
mRNA HIHEFTRIEE

Table 4.  The relative expression quantity of VSMC PDGF- B
mRNA induced by thrombin

Time( h) PDGF- B/B- actin
0 1.26
2 0.54
4 0. 63
6 0. 56
8 0.59
12 1.01
24 1.03
48 0. 88
3 1

AR R NATT A B ok M0 I EL A 2 2 VSMIC 1 B A
FAU 41, S 75 S VSMIC 386 B8 0 A 3 A 4 35 1k,
5 1L ¥ 52 1A B 2 R AE TR B VSMCs 48 58 T 5 e L.
B [FRAEA 2. BARC & HE LA 75 T VOMC 1 5E
R I AT 22 T I O AN R, PR 5 i il 52 4 oK
SEHLA, (B2 51 3246 T 1 VIMC S L 1 R
e,

BIEWTFUR DL, AEREM A (E A 10 min A, L
il B 1) A% 200 i N S 2T 4 4 2 T 14 g I T 2 £
Bk, B LAE (R ] VSMC Jim Bk A AT i s 48 1 P9 e

Effect of thrombin on PDGF- B mRNA expression in rat cultured VSMC.
RNA: a.20 Mg, b. 10 Ug, ¢.5 Mg, d.2.5 Ho, e. 1.25 Ho

A:PDGF- B ¢DNA probe hybridization; B: B— actin

BOAG IR LS 100 B AT ST B, kIl VSMIC 1
B 29 B A, 7E— e Y Y VSMC 3 5 o 5% I g
TR T 186 i 3 4, 2 v I AR O 2 10 000 w/ L
INF, VSMC 958 [ 0] T Mo kI % S ) VSMC ) 1
FEE R T — AN ER R 2> RAE R, Hom K AER 5 24E A
RAAEBM ARG 48~ 72 h'% . AT 5L 45 51
SR ERIMEGVE FH G 24 h, VSMC PPH- TdR 5 AN Z &
it R 4 B 5 8 o, R . B S 48 h, VSMC A°H -
TdR BN RERIFF6 T B, Ui B 5 AR (2 VSMC 345H
EFAE 24 h J5 I8 B K, 5 AT B A B AN AL
S, Ut I TR 3B VMG DI o i S8 44 189 5 358 T i
FFESG T VOMC A 43w Al 855 4 i AR KR T BT
Y

/YR A K R ( PDGF) 2 WL 35 38 77 7E )
1273245, PDGF 76 1E % AL FS I T AEAE T /MR
WO PN o 240 /NAR 5 3 I B JER L ADP 25 8 ek N
REEBBORLE PDGF BN L. BT ML/ B %
AR AN EE /7, BT BAE vl RE R & PDGF 4735
B, B A2 1 PDGF Sk BB #E B4 . ok, B
g 20 Ff PN B2 0 L L VSMC S5t e & BRE T PDGEF . A
PDGF & 1 26 A [\ (1 2 IR BE 20 R, 70 AR A B85 F0 B
B A BEM B BERI R ER T A AH 60% [FUE 1.
PDGF BA T Ja Y &, PDGF X B 4F 4E 4 i
VSMC A R0 40 B A 4k AE B, PDGF 53 VSMCs
FRR AT 2 A e (R A PEAE 5 18 o R il o 2
B A TR 2 o 4 B P T UL PR R 4 A R
T %) > SRR, 3 S A R s B VS AL
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VR T 2H A/0 28 5 1) BE BT, B2 DNA & RN 40 i
K 3G 5. PDGF LW 15 F WM c— myc Ml c— fos
LRI R R IAN

T FE 3 22 b ] 2= B m] R 38 VAMC I /)N i IR 14
ARKEFEREMRE, 4K E T 4 E 7 M — L
WA AT L5 R R I, B5 7= 1 VSMC 7E 2 Al
R T ATk PDGF— A mRNA, 7£ % If1 B ) 38 5% 53
VSMCs J& 2 h PDGF—- A mRNA FRIAFFUEIE N, 4~ 6 h
K EE, FEEEF 12 h, 24~ 48 h K E B 1EH, 5 Okazaki
251120 Y Northern E1328 4% 52 5 7~ F) 46 I Ffg 4 41 5% 7% F)
VSMC #i%& PDGF- A mRNA i dF PDGF- B mRNA £
BIEA . Kanthou VB 7 & B M B 42 528 T 1
EFIE VL DNA A R0 41 A 356 8, DA [a] 4 8 11 7 X
%S PDGF— A mRNA %A, Bydlowski 251 PV 72 % 8
ik 1 P DA B A 1 7 S SR T S v g
Jfl DNA & BSCFIAH B 3G 58, Atk o\ o 3t ifn B (=] I (2 1 1
M -FIE VLA B DNA & BCF0 40 M 38 58, 350 & | T
Bhn 7 MR ULAEBR A JRYE PDGF- A F24E . HIE
AT, 48 BRI VSMC 8 5H, &5 mT RE 2 5 5 VSMC
W E 7R B3 W AE KR RS A — LR A
R I LB AL W] 5 I T VLA B R A R R AR K
DR ANB A 2T 4 5 400 i 2E K DR U Tk — 2B i
B Sk I B VSMC [ 385 AL -
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