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ABSTRACT

rived growth factor, the serum free medium condi-

To purify a smooth muscle cell de-

tioned by cultured rabbit aortic smooth muscle cells
(SMC-CM) was collected.

Methods The SMC-CM was 5. 8 fold concentrated
by ultrafiltration using Millipore Ultrafiltration System
with a molecular weight cut off at 10 kDa, and then
was purified by heparin affinity chromatogrphy using a
column of heparin-Sepharose CL-6B. Incorporation of *
H-thymidine ( *H-TdR) into cell DNA was used to
measure the mitogenic activity of the fractions from
chromatography for NIH 3T3 fibroblasts. The molecu-
lar weight and the iso-electric point of these fractions
were determined by NaDodSO,-polyacrylamide gel
electrophoresis (SDS-PAGE) and isc-electric focusing,
respectively.
Results

NaCl from the heparin-sepharose was mitogenic for

The protein eluted in 1. 0~1. 6 mol « L

3T3 cells, and this protein had a molecular weight of
23.0~26. 9 kDa and iso-electric point of about 4. 6.

Conclusions The fact that the above-mentioned
biochemical properties differed from that of PDGF,
IGF and FGF suggests that this mitogenic protein may

be a separate growth factor.
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mE EAxMRAPHAkERENERRAGL
ERERMba ) Lok ik i A K frsbit . A
H-TdR # A te & DNA k£ ® ZA47 5 5 8 11 4 3 NIH
IT3IH{Fmpei g AL SR 54, A NaDodSO.-%
AHBRBRRERAFLELLALMAS T ERF
e HXAN KA GRALEH X EREN, K10
~1.6mol * L'NaCl A R F A& @ i H A 3T3 =
RABRAESRER, A5 FXHAEAH23.0~26.9
kDa, ¥ €. 3 4% 4.6, 4 HAFHERE T
PDGF.IGF A FGF, R =i M HE A 2SR EQ A TH
2t ER T,

E3: 41 2EBTF, FAMmE,; EhEHNE: &
HOEBWERBRIK; SHRBA 2L

B &0 3h ik 5 B 7 3 AL 40 B (smooth muscle
cell, SMC)3E A B2 T BRI B, X 2 40 M DA B IR
FEFETHBR SMC ¥R sh kB L
(atherosclerosis, As)BEHH) XA i# B i
HEMER"., SMC AR R 2 /MR . N E A
M.EMBR~ENERHEREFHEME, S1F
M /AR T4 4 K B F (platelet derived growth
factor, PDGF) .4 K % . R K 4 K H F (epider-
mal growth factor , EGF) H & HRERKE
F (ibroblast growth tactor, FGF), [ S E #
H# K [ F (insulin-like growth factor, IGF) .§%
1t & ¥ H F (transforming growth factor,
TGF)%'"*, SMC R[5l 1 35743 WA B 43 W H7
Ko EHEREF. Bt E % IEET 4
SHBFEENZET .SMC 165 I8, X
EAsHEETREAEREE X ACRAREE
MBEHT B SMC FAEEFEH#TAL, LT



+ 292 -

& [ 3 Bk 58 {k. 72 &5 (Chinese ] Arterioscl), 1995, 3(4)

SMC BB ERMEARKE T, R mH
Fob M E R

1 HHEfAX
1.1 FRYLAEARIESE

FAGEREGFREDIRT., EHRPT.EX
HWABT F4~6 ABMBERAT LM ED KT
BRELE. VR Imm? p3, . BHFRARP.FEH
EA S 10% 4 fn ik 6 M199 3 % % (Gibeo 2 8]). &
HREKBREE U0 IUBEAEELEX,
1.2 FEEFEHKE

KE A~ KLk REHSMC IERE, %R,
$EFERAL A D Hanks BARRKEAH . BKERA
X i DME/F . R & ¥ FE, 5 F48h, KE 2,
Bf 4 SMC # f4 3 #% # (SMC conditioned medium,
SMC-CM), H R &, —20CH .
1.3 RENEAT

A Millipore # & £ % *7 SMC-CM # T8 k%,
RES8ME, KFLQTEH10kDa, FEEF 4 10 C,
REXEH#TAETERE . £H.
1.4 FEZXFEBEH

# % F 8 SMC-CM #F 10 ml 0.1 mol = L NaCl
Tris-HCl B4 M b KAEXEACALEEARTHS
ft % % & 37 & # (heparin-Sepharose) CL-6B 2 #f it
(100X 10 mm)™“), 3 B LR B 20m] %Mz, L%
TrERE4A40948 8. KB 01~3.0mol - L
NaCl Tris-HCl £4 Z (pH 7. O # TR EH B, M &
BEA1ml-min" EH4EH 120ml, 3 30 M 4.
1.5 RBE4HHER

F A H-¥ 8§ % % # 3 ( ‘H-thymidine, H-TdR)#
A # i DNA 3% # 1707,
1.5.1 SMC-CM MIRF«LSHRLE 1% NIH 3T3
WHRESMC 2B ELESHEMT 24 1140 96 L&
BERAR.EN2HEAEH 3IX10" 7 1. 5X10° 4,
WP EELDH DME/F. R 43 FEE K GT3 @M
# 24 h,SMC ¥ % 30 h).# % / D-Hanks &9 & it %
B, e A SMC-CM 4k % 3% % (3T3 @ B 4 # 20 h.
SMC R #F 100 E v\ H-TdR, B HILEXEE 28 4
1 uCi/3L (24 FLIEH B 0.5 pCi/3L (96 T F 1),
IT3 WM A8 % 6 h,SMC 3% 20h, 4 1L 0.1 mol «
L' NaOH &M@ M, A FJ-2007 G B R KA H it & B
MEHAHEK.
1.5.2 #BEHX T3 @ARMHETLSBAR b3

A5 LRHER. -4 -0, EXBERERES
FaLFENE.FHEIMAEL.
1.6 RABKRBRBANETHRESRK
HREHSMCCM # A RA K B K E K €%
(polyacrylamide gel electrophoresis, PAGE), # f& %
BEALY AR ARALLPN IR AL H
7 NaDodSO,-PAGE (SDS-PAGE) , ¥ it sk & 4 5%,
NARZREHARPRALIRENLTE., At
#4317 % & X & & 5%k (isoelectric focusing, IEF),
RKEH 7.5%.SDS-PAGE ¥ , B TEFER A
% W % (lysozyme MW 14. 3 kDa) B % & B E
(trypsinogen MW 24. 0 kDa);IEF % ,ampholine # pH
EEY 3.6~9.3, 8 % & & (isoelectric point, PD) %
# 5 % % % B & (carbonic anhydrase pl 6. 6) ., $L B B
4 8 (L-lactic dehydrogenase pI 8.3, 8.4) B ¥ % H
Rae,

2 H3
2.1 FREEFREMNERFLHSPEE

*H-TdR & A 3T3 4t % SMC DNA {1
Z #, SMC-CM e il #% 3T3 48 fid & SMC &y
DNA &£ #,°"H-TdR & AE4FIEM AR 3
%% 5 % (Figure 1),
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Figure 1. The effects of SMC-CM on DNA synthesis of
3T3 cells and SMC. a:3T3 cells cultured in SMC-CM
(Exp) and DME/F12 mixture medium (Control) in 24 well
tissue culture plates were pulsed with *H-TdR (final concen-
tration 1. 0 pCi/well) for 6 h. b:SMC cultured in SMC-CM
(Exp) and DME/F12 mixture medium (control) in 96 well tis-
sue culture plates were pulsed with  *H-TdR (final concentra-

tion 0.5 pCi/well) for 20 h.
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8 RE AR kW IEMAE SMC-CM T4 TR
K F 10 kDa 3E AF R H 8 Fr(Figure 2).

Figore 2. PAGE of SMC-CM. Eight bands of protein on
the silver stained gel were revealed (MW above 10 000).
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Figore 3. Heparin affinity chromatography of SMC-
CM.
was equilibrated with 0. | mol + L' NaCl in Tris-HCI buffer
(pH 7. 0). 10 ml concentrated SMC-CM was loaded on the
column. Eluted in a2 0. 1~3. 0 mol « L' linear gradient of NaCl
in Tris-HC! buffer (pH 7. 0). Fractiona (120 ml) were collect-
ed at 1 m! * min" at 10 C snd subjected ta bioassay (N:non-

A 100X 10 mm columm of heparin-sepharose CL-63

heparin combining proteins; NaCl. concentration of NaCl in
eluate; Con: control)

BiTASHREL S MBS
SEBRHE.HHABEAS A'H- TR 8
ABGHIT R MM A 25 305 . R 8K,
#1.0~1.6 mol « L* NaCl B F kA A4 H
B (23 3T3 MMM A £ 5 B 5 ¥ (Figure
3),7% 0.4~0.8 mol - L*.1. 8 mol + L"#1 2.3
mol « L NaCl )3 R 691X B 45 & .°H-TdR
BARHBT B4 EFRESAT R RE
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Figure 4. SDS-PAGE of the fractions which stimulated
DNA synthesis of NIH 3T3 cells.
of polyacrylamide gels was 5 %. MW markers were trypsino-
gen (Try, lane A), MW 24. 0 kDa and lysozyme (LY, lane
B), MW 14. 3 kDa. A single band of protein on the silver
stained gel was revealed (lane C) which had a MW of about
23.0~26.9 kDa.
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Figure 5. IEF of the fractions which stimulated DNA

synthesis of NIH 3T3 cells.
polyacrylamide gels was 7.5 %. The gel was srained with sil-

The concentration of

ver. The pl markers were carbonic anhydrase ¥ (Ca,lane A)
pl 6. 6 and L-lactic dehydrongenase (Ld, lane B) p1 8. 3, 8. 4.
A single band was revesled at the point which pl was 4.6 (lane
.

41 DNA & 8, 7R R s A,
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2.4 HFRANFEA
BERARITIARALSNIEENENR
#1 4y ¢ 47 SDS-PAGE K IEF,. #iRE R ER,
REARNR—FW . H2FRAEEN 23. 0~
26.9 kDa,Z 81 5 4 4. 6(Figure 4 and 5),

3 1

Bk E S SMC Al ET B 4 W
EOFHBFREBESREHERKEF. W
PDGF.IGF.FGF %, A %% 4 ,°H-TdR #
ANRE B 7. SMC-CM A& H R 3T3 MMM
SMC ¥4 H FHFELE. SMC-CM LRI,
B2 24 F&/NF 10 kDa ML 4 5 » 2 PAGE
iERR,SMC-CM ¥ &F s MEQERMS B
EMEREPFRRTH—LHE.

FRZESHIRE CL-6B ERHEFHEH 30
AL T3 WHBEERE LS RIGHEN
4044 SDS-PAGE #1 IEF Mlik % 8 R, X ¥
BArH s FREEE 23.0~26.9 kDa Z (6], %
ek 4.6,

%0 PDGF.IGF f1 FGF ¥ 5 £ 8 £/
O, B8 2 F B4 518 30 kDa (PDGF) ,
7.5 kDa(IGF).16. 0~18. 0 kDa(FGF, ¥ & />
£ REAKF 22. 0~25. 0 kDa(FGF. ¥ H KR
R KB, ¥ 845k 10. 5 (PDGF).6. 15
(IGF-1).6. 5 (IGF-1), 5 (aFGF), 9. 6
(bFGF), PDGF % FGF 5 £& 5% A
A1 ¥k BE 9 NaCl 38 it T 5", B BE 1t o BE 4 531
4 0.45~0.55 mol « L*(PDGF).,1.0 mol » L
(aFGF)% 1.5 mol « L*(bFGF), AT, &AL
5 ,SMC-CM {2 4 B 2257 Ll 4 ) VR IR ik
FEHIN 1.0~1. 6 mol » L, BRA LI AL T
BRI RS TEMES B8 7 H 5 X E KR
KR bFGF F 44, H FGF 4+ I
RFVESRFY . AR RUEFEBR. L,
1 SMC-CM —f& R &#f FGF, MAEEKE
TR FTRMER S GELRBALIIEHR
F.EHit " ROA R AL i IriS M E B R
AR MR INE KA T.

Morisaki #1E'"? .SMC G/ W —Fh 41k

¥ RBFREYF LY ART PDGF.EGF,
IGF R FGF HEKE T . Rz A FHNARE
# 4 K H F (smooth muscle cell derived
growth factor, SDGF). {B{E#& RXtH 474k
. BESRNAEUCHBNEARELYRE
TFAHER - ERFHE LR,

ERRESHS AR 3T3 4 DNA &
BMAOELRA, M EORGRAEL S REM.

BE BKEHNO0.4~0.8mol - L', 1.8
mol « L'f1 2. 3 mol « L NaCl %8t F M A
XF 3T3 A MIH) DNA & B A Ml 15 A AL H
KA RETHPEAEANHY, X ARE
F . NTEHE—EHR.
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EHSICFRFRERA. TEZAERITHENmER
HIERTTER ANE=ZEZRLHITHERAER
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