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ABSTRACT
Aim To investigate the intracellular signalling related
to the migration promoted by platelet-derived growth
factor (PDGF).

Methods Cultured smooth muscle cells(SMC) derived
from rats (A7r5) were used. Modified Byoden cham-
ber technique was employed for migration accessment.
Intracellular free calcium ion concentration ([Ca®* ]i)
was measured using Fure-2.

Results ' PDGF-BB promoted migration of SMC and
caused an increase in [Ca?* Ji of SMC, with peak re-
sponse at concentration of PDGF 5 pg/L. The migra-
tion and increase in [Ca®* Ji induced by PDGF were
markedly inhibited by 100 pmol/L BAPTA (A[Ca®t Ji
197 30 vs 17. 7+ 6 nmol/L, P <(0..01),a calcium
chelator,and 50 pmol/L genestein, a tyrosine kinase
inhibitor.
Conclusion The increase in plasmic ionic calcium is
one of early intracellular signalling after interaction of
PDGF and SMC. The migration of SMC induced by
PDGF is either calcium dependent or tyrosine kinase
dependent.
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mE ARG LI KRELKETFAS T FANE
BESmp RS AEnS . RHRSMREAGEFN
A&, R KR EKE T BB —R&MEHEH
¥, R A 2L K% Boyden StL B skt frmpp it 4
RE,$2HAM Fura-2 ZUX wp AR EHSSTRA.
UREAA, I HBEKBFBB XAV REASAE
SRR ERAMmBp S e AREEETRA
([Ca®* MNHEBHAFH(P<0.01), ¥ ERK KT 5 pg/L.
100 pmol/L 45 % F 4 4 %) BAPTA o8 5 B 3 65 #¢ %
#| 50 pmol/L Genistein B gt dp#l . R £ K B F-
BB %2 #[Ca®t]i A &, Lt HRi BT
HERAMmp G ARFAUEHMER. RBREXR [, £
DHRBARKBFIAES FAMN @B S H840H;
[Cat*]i A HAFAM ) KEBELEKEFRLE
P MBS At ER — el RBLERKET
KRG FRMapp E$HEMT[Ca ] # 5, LM
TR RBEZ QWMEEEM,

E3: 40| A RBEAKET; PAMEE; T4; @
BAHBEET

I % F # Al 48 # (smooth muscle cell,
SMO) )\ A e B T iR #8 0F LI 7R, Z R 1 3R
A it F B Y BB WER S B, ARLOH I IR AR
T ¥4 5% 30 Bk 34 £ 58 1k (atherosclerosis, As)3E
RMEENS. X —TRUERECRETITE
B N T8 4R 3 ik BUE R (percutaneous translu-
minal coronary angioplasty, PTCA)JG K £ F
BARILE 2~ B, 3 LA R A o B
BN E T EBR L RLERFSEETRY
Ed. CHFZEKRET, wiil/pMRIESEE KE
F (platelet derived growth factor,PDGF)#I 5
WA 4 B 40 8 4 K B F (basic fibroblast
growth factor, bFGF) ; 4 i #H 2 K 4 F - f A
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%4 %E H (thrombospondin, TSP) ; 444
& & (fibronectin; Fn); BkEH FM &% R EH
F (colony stimulating factor, CSF) % ¥ H 1%
SR TRNARATPRANBETEBRMNE
AT, B, AREBMIEMAGSBUR
M EBL R R AT AT S
FARHNNESERENERE. ARAKFES
BF(C i lRTHENMRNEENE - FH
VR NS ESEMERES LR, 5AKRA N
=B R L R 25 EAE R 4 B %
FREBBRERYLZYR,. S 5HARNGTE 25
SNaRmlis. AXHRL/IMEERETF
X EFEH SMC B FESVER U XX SMC
[Ca® ]i By m, H M 7ET 1T SMC 7£ As 33
T2 o 8 40 B A 2 AR AL DA BORT BB R DL

1 HEFIHE
1.1 &

EETFEAH L2-Z C-EXEH)THE-NN.N,
N’-m Z, % [1, 2-bis (2-aminophenoxy)ethane-N, N, N’-
tetraacetic acid; BAPTA-AM]M # Calbiochem; Fura-
2 AM ¥ B Molecular Probes; A % & 41 fn /M 35 4 ¥
B ¥ =~ B (PDGF-BB) 1 = ¥ X T # (DMSO) # Gib-
cobril 2 & / & ; Genistein,HEPES. Digitonin.Gelatin
Ao fn 4 fw JE % (vasopressin, VP)} Sigma A 8] = &,
1.2 BB RR R IE ST

KADLRAELEFREE AR T3 KA,
FELRRAEANE 7~30 K ATc5 @R AT, #
X 40 3 HE A F 80 cm? B9 ¥ F # ¥ , B Dulbecca’s MEM
# %, fv A\ 4 mmol/L Glutamax-1.% % % 100 ku/L.%
E £ 100 g/L 7 10% & 4 1 # (fetal bovine serum,
FBS), ¥ A ME F37CHFAH , BASU ALK, Fr
HERHXARFHELBAENBBAT,

1.3 EFHFRNMEREBLR

REMALEA 0.01% Gelatin £# 2 h, EF B &
Flo #E B RH Boyden A BRE ZHTHAMIH T
B, THEAKAS 1g/L ¥ &% & (bovine serum
albumin, BSA) 8 % fi #% DMEM, e A T Bl 3% 84 &
a8 pm A ENER MBI ERF LT £
A 0.4 mL FE 2.5X10° cells/L # 48 i & & (&8
BMEBKIXID. . EFITCAMEKERHE, BF5h
EHRELHEARER RERIABESERLEE,H

100% 3% # Bl & 1 min,Toludine 2 % % 5 min &, #
ERRHNLREMABEHA L -—TITEIRNGER,
EREX, SEBELOUABTATHARFERRK
BHTHETHSMC, AR L ERE. HEHEESAT
RUF (X008 EHRE . RIAME. FPREHLY.
1.4 ABEABEESEFRE(C JORE

EAKBANIESRSMC, n ALK E N 5 pmol/L
# Fura-2 AM 37'Ci& & 90 min, % & ¥ 5% %, & PSS
BRAKRDH2A. 2B F 265, 8 5mL 0.25%
REOBEM AL . FABYESERME. AL 10%
FBS f MEM ¥ fo REEE # 0, fir A9 20 mL 4 1
mmol/L Ca® # 8 & 3 4 ¥ % # (phosphate buffered
solution, PBS)[ 4 # ¥ & & 3% & (mmol/L) %4 : NaCl
127, KCl 5. 9, MgCl, 1. 2,CaCl, 1, glucose 14 Hepes
10.6 pH7.2]H & EHER. EIVCHEF, ARHE K
%k 4k X K it (Deltascan) , B # & #% 4 340 fn 380
nm, X KK 510 nm, Mg K LEBE;LXBERAT
KABEF AT ERF .4 5 %A 50 umol/L &
Digitonin f# 5 mmol/L EGTA & A fv & N &K
E. #ARTFELCa )ik EP,
1.5 #itseghsd

FAESER zts k7. AEAEFAARAT. P
<0.05 AHKIT¥EZF,

2 R
2.1 MRS REFESTERILMIREE
o/ IR 4 B F BB — 8 & (PDGF-BB)
REHENBES SMCEBMER . FEFEX
*FH(H 1, Figure 1) fEFIMEERE N 5 ng/
L.Ff % PDGF-BB 7| B3 in, iX f 1 i X & R
5. VP ¥ EKTF 500 nmol/L Bk 1% S
SMC EB/EH.
2.2 MBRREREFESFRIAKRERS
#9 ST REHL ]
2.2.1 @l REBAEAKRATFTMN@BENEEEE
T &R A (Ca® 1) ¢ ¥ EREPMA
PDGF-BB J&, SMC [Ca®*]i M 17. 7+ 6. 0
nmol/L F&F| 197430 nmol/L(P<<0.01), ¥
REAZH 10 s, #2844 2 min J§E BB, X f
ERBWEERCEA. VP ESBREERXRXH
[Ca®Ji Fr & (& k{5 749490 nmol/L, n=
17, P<<0.01), fE A 89 i& — & {§ 4 PDGF-BB
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Figure 1. Chemotactic effect of PDGF-BB on migra-
tion of vascular smooth muscle cells (A7r5) in a dose

dependent manner.
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Figure 2. Representative traces of intracellular ionic

calcium in response to vasopressin (A) and PDGF-BB

(B) stimulation in A7r5 cell line.

2.2.2 455 F4£4 % BAPTA #-FF W
# £ A BAPTA ff# B HR T T SMC
[Ca®*]i M 160 +15 nmol/L (n=25) FTEF|
125+12 nmol/L (»=17) . EZRHE R EFHE X
(P<0.05),100 umol/L & BAPTA f{# SMC
VP fl PDGF-BB fl# KX M3 [Ca** ]i 78
i 8 88 B F K (& 3, Figure 3). BAPTA #il
#] SMC %t PDGF-BB i Skt T8 .
2.2.3 Ni** 3 SMC [Ca** i 6§ % oh 2
mmol/L # Ni** i 8 ® 5 T SMC Xt VP
PDGF-BB RIM R Y 3IE&[Ca’ Ji A EMEE
(A 3, Figure 3),

2.2.4 85 8 5L M EG A4 2 SMC 49 #oh

50 pmol/L & 2% B8 B B 10 # %] Genistein JL P
5% & M | SMC % PDGF-BB #I # K 7 51 & 89
[(Ca**Ji B W R (& 4,Figure 4) L) R &i
SMC *} PDGF-BB # S kX ®H. Hif
VP FESH[Ca i AmTIHER.

1000"' VAP

n=8 5 7 17 9 9

Figure 3. Effects of Ni’* (2 mmol, L) and BAPTA
(100 pmol/L) on intracellular free calcium(Ca’*) in
response to vasopressin (100 nmel/L) and PDGF (10

pg/L) in A7r5. a: P<0.01, compared with controls.

3 itig
3& 13 PDGF-BB Xf{& 7L 55 3¢ 6y SMC #EH
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Figre 4. Effect of genistein(50 umol/L) on intracel-

lular free calcium in response to 5 pg/L. PDGF in
AT7rS5.

F+ & & SMC 5t PDGF R Wi BB E S
%1% 8% 2 —,PDGF-BB 7E{& #h 3288 R 46 T BE
#ES SMC #y#s{kiitE. VAP RS ELIE K44
TRAREC )i KEEAE.HLES
SMC ¥#a{LitE/EA . @ VAP f1 PDGF-BB %
TR [Ca’ ]i FHE ¥ 40 P9 45 9 B BOA 4
SAES BT R 2, PDGF % X Ry [Ca** i
ARFERHARISBSETHAREBNER. ©
PDGF-BB f+ 88[Ca** Ji A N BEZT HBRK
BB K#itE. @SMC %t PDGF-BB i 51y ¥ 1L 3%
EERBRKBTFCa ] AR KH T E#HER
EEEEENIEE.

M/MRIEAE K H T (PDGF) & sis BB EE
B RE=Y . FEHIT 30 kDa, & A F1 B £,
PDGF ZEIEEH EEEA THFETIL/IMIA « B
R, 4 I0/MR S5 LR B R f ADP it
A B 3R SR A UL, 45 PDGF BB ML T 4 K Y
B 55 2% 9 S i VR 2 O L P B 4 i SMIC AN B
FiR 7 4 B S A I AR BB & LA B PDGF B30
ik . PDGF N AT LA(Z 3 PN B2 40 A 3 7, i W
AR #E SMC ., £F 4 B 40 Ja 1 25 4% 20 B B 3 7
HEINETERD,

L5 R ARIBHE SR . EWERF
UHEHMARAEESERELRERE. KA
R, HHRM R RN SRR  ARE R
FREEEBMDESEMARNERES,
?ﬂ]ﬂ@?ﬁZié*ﬁw\ﬁ%\%ﬁE\éﬁﬂﬂ%%ﬁm
B BEHTREARTEE. AEIERS T
TSP, # 4% 8 J& (fibrinogen, Fg) 1 Fn 2
{8} PDGF-BB #9 {E i, s &1L ¥ % & SMC i
gles~tn~sl | PDGF BARRMAMMEHED,
fEﬁﬂﬂimﬁi&é@ﬂ@Eﬁmfﬁmo AL IS E A
T[Ca®]i #®E PDGF 5 SMC £ &4 EHR
PHRAGESERERZ —.

GHHE P BER Ca®* 2 5 M 2435 LI 48
RPIFEONRE . ARELESEZRY
TERM—EEE. L RARER . SR
HAHE—EH. %R 5 R PDGF-BB # %
P4 3R A9 (Ca? i 775 . EL41 PDGF st FZA
HafE I A PDGF % (k% & &4 f , PDGF S &
SAHBRANSFERE S ARENTESIRS
PDGF &AM &, AL & H — M HER
&, % PDGF 5% k%560, BREBRMEE T
BB R, AXERER,.SMC X PDGF
BN, A& VP AR, MEE —1HEHN
KA. M8 PDGF 5244485, THARE
B OEE TEIE, M2 h XL Ed R
WA S, X ER AT B SRR BB A
Genistien B fl 4. B M, PDGF i & 8
[Ca* )i AR A B R BRI B . R,
X—5[Ca’* i FAmEXMIR. REHABRAE
HEERE S MBERLICS, VP B[R SMC
Y Bk B4R & XA [Ca®* Ji 785 . Ni** BRI 4 i o+
Ca®* Wit . Ni** B E W55 T SMC 3 VP R 5|
BH[Ca* i # & B E W& PDGF-BB fl# K
MElEM[Ca* )i ASMIEE. BAPTA BGH
F 4,100 pmol/L BAPTA ¥ ERAE T
SMC [Ca**]i B 8 TR, HFEBKEE LiH
T SMC *f VP # PDGF ¥ K ¥, #7 VP
PDGF &8 [Ca’* )i AT E DRI FBH R
M RNEBR R 5 . [ SMC X Z& %
% [Ca?* i T+ 84 K B B . et [a A & F F
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