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ABSTRACT
Aim To investigate the effects of basic fibroblast
growth factor (bFGF) on the DNA synthesis of vascu-
lar smooth muscle cells (VSMC) and the expression of
genes related to cell proliferation.

Methods

factor on the DNA synthesis was studied by means of

The effects of basic fibroblast growth

*H-TdR incorporation ¢-fos , c-myc and proliferating
cell nuclear antigen (PCNA) mRNA were displayed by
Northern blot and reverse transcription polymerase
chain reaction (RT-PCR) respectively.

Results The results indicated that H-TdR incorpo-
ration into VSMC began increased in 6 h after addition
of bFGF, and reached a peak in 24 h. VSMC DNA
synthesis was induced by bFGF in a dose dependent
manner in certain range of concentrations. The maxi-
mal expression of proto-oncogenes c¢-fos and c-myc
mRNA was observed at 1 h after addition of the cy-
tokine. PCNA mRNA expression occured twice in a
cell cycle.

Our findings demonstrated that bFGF
may significantly stimulate DNA synthesis of VSMC,

Conclusions

and suggested that increase in VSMC DNA synthesis
was followed by the expression of proto-oncogenes ¢-

Jfos and c-mvc ,which is believed as key step in cell pro-
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liferating.
KEY WORDS Basic fibroblast growth factor;
Vascular smooth muscle cell; Cell proliferation;

Gene expression; Proliferating cell nuclear antigen

WME AM H-TR # A X% ,RNA ik 54 fe £
HR-SEGBEAEFTEARANN B Emp L K
B F Mk K 6 &-F% Moa DNA 4 A K )it i
XLBRZEH YR, BXEAR AR Fmp LB
FHATLEFAMNm®E 6 h £, H-TdR # N F#4#
2,2 h X BB A —XRAEXEEN, R BT
RAKETF Y T FAMmBPERBEAXEERAL
B, mHEH R mpi KR THENTLTFEN
% 1h G c-fos to c-myc RIKEWIE P FH 4,80 e
BERELE— TR ARP EAHREE, KI4&X
R, AN BT ap LKk T TEERLTFH
Mompés DNA & A& R EAMEA R EL K E L wpit
BALGERRFAZRTAY,

XA @AM AINBEEREAT; £ T FX N
M mpsti; LB R iR R

o ik %5 ¥ B 1k (atherosclerosis, As) &4
MU AT —FRESR, L NE TR
WL40 B (vascular smooth muscle cell, VSMC)
B As IR R FEMARAR" S, EEKE
B, IF ZHMRE F R ALK E A VSMC B35
S RERTIER. AR EET RS
40 M 4 £ H + (basic fibroblast growth factor,
bFGF) RE4S 1% 5 o IR J2 R UK iy 40 M 17 0 2%
M. wEFEERSTEZ, ILE N KA
VSMC %7 & "' (HH A% F bFGF 31l
HFruummEe el ZEHTRES. A%
5 Y% bFGF XK S E F 49 K B VSMC 7
7YY 5% W L 7E 40 B K SF 4 1R B4R T LT



+H shik {22 £ (Chin J Arterioscler), 1996, 4(3) 169

B9 RALHI .

1 #EFEX
1.1 mEFRAKRGIES

AMREVDEADETRNER. K 6~8 i
#HSDASMEFK, MEAMAE WA 1 mm’® pR,
MFERMEN,F ITCHE 10%/ 4 dn i ¢ M199
(Sigma)#H TR KBEHK.0 125 MEOHHEALEK. &
s~12KAHAFER.
1.2 MiGREEREESRAZLER

AREAT 25ml EHRK, FAREKE SOKB
LERREE O.SUAF D HHEFBR . NMEER 24 R,
REHRRE 10% /0 Fm#k e M199, BBt ER24
2 %l im A bFGF, 85 F Bl # & (0, 10, 20, 100 v 200
pg/L) bFGF i Al F i & PR M A (BLRE 4 0 F 4
2t B 4 )fo [E] — % & bFGF (20 pg/L) £l F VSMC &
[5 6% 6] (0.6. 12, 24 1 36 h) 3} VSMC DNA &4 K & ¥
H.FThEARW6hHAAMM T MAH-TdR £4
BEXH 2mCi/L, & XBSIFa ke @8, M %’ H-
TR BAE. ERLERL10° A8 KT H-TdR A
BHHELHREZCEORT.EREFHA 1 BB,
1.3 Northern EJES#7

*AREARKM—B— LG —-F 225 A
BAGRTH ODFGF(20 pg/L)XAE 1. 3F 24 h 448
WP RRRNA, K RNA 20 pg, & 1% F R R M3 0
BEEkoBE,. 4S8 B RAE L, % Sambrook! %
% 5 ML 5| 4 4R D 69 c- fos 0 c-myc cDNA 4 T %
x.
1.4 RER-SKGBHRK

R¥ % — % X% i K & (reverse transcription
polymerase chain reaction, RT-PCR) fi A 3| 47 th 4% #
BF 7% B8 E &5 A BLM A8 M H R (pro-
liferating cell nuclear antigen, PCNA) cDNA ¥ 7| #
fikit 54K, A5 42 E 8 DNA AR K E Y 282
bp. B i 8 RNA 2 pg, ¥ Ungerer £U13R & gy 7 3
HIFRER REEXA 4 7 pl.mA 2 mmol/L ANTP
Sul,3f 534 % 50 pmol, A Z H AR R A H ¥
% 50 pl,8.4,94C % ¥4 S min, /v Taq DNA B4 % 1
plGunit), AT BAEFRTSREBHERE, X
BER N AMHY 94CHEHE 40s—>50C £ 14 60s—>72C
EAH 605,30 MEH G 72CHEA 10 min, K 15 pl 74
FHEIRRERBREERKR LA AL e, K4
TTEE B4,
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48 DNA 4 B i) 25w
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3t fe 7 F F WLgm g, DNA & & 65 ¥ =h L
% B i Figure 1 FBf 7%, bFGF 7] 8] B %]
VSMC ¥ DNA 4 B, (P<0.05), BR{EF =&
EESRERX, ERKRERN, KERRBRES
bFGF ¥ B IEAH X (r,=0. 995, P<<0.05),
B R B I 2k 24 4k (r, =0. 787, P>>0.05),
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Figure 1. Curve fitting of concentration dependence
of bFGF-induced stimulation of H-TdR incorporation.

* compared with control group, P<<0. 05.
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Figure 2. The graph showing the influnce of bFGF

on 'H-TdR incorporation into rat VSMC treated by
bFGF in different time.
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2 fif 7% .bFGF 1 F VSMC 6 h, H-TdR # A
RFF 0, 24 h A BIR 36 h B ERAE,
2.2 BEAERABEREF c-fos f0 -
myc BIKFI KW

M3t BAMB bFGF 4B AR FHREY
RNA 5 c-fos fl c-myc JHEBRXB . HER
3T 188 rRNA fIfi f b B — R 30t , A 2
X5 SR BREEH 8l,c-fos M c-myc  bFGF
Fi1hé VSMC &A%, 3 h 855,24 h %
EPIX BWAKY(Figure 3),

18

Figure 3. Northern blot showing the expression of c-
Jfos and c-myc mRNA imduced by bFGF in rat VSMC.
A, total RNA hybridized with c-fos cDNA probe; B: total
RNA hybridized with c-myc cDNA probe. C, controls 1,1
hs 2, 3h; 3 24h

2.3 BB GaMEKEF X M ANE
ftr ¥ 204:0} A0

R¥F - SEMBEN (RT-PCR)=HE
7% R AR B A SER s 3k 5 A T 300 bp &
HRUEEHR-FEENEY . RKESH
W%k R B, MHFRIREIRTR BFGF R T
VSMC 1 h J§ PCNA mRNA #%#38.3 h &
99,24 h FFK 3R (Figure 4).,

3 it
BRHELF S SR K N F (OFGR)RE A

Figure 4. RT-PCR showing the expression of PCNA
mRNA induced by bFGF in rat VSMC. M marker;
Cicontrol; 1:1hy 2:8hs 3: 24h
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By bFGF e/ F [/ —B A 0% 7N AL 4E AR
[ — ¥ BEf bFGF &l T A F B [{] VSMC 3¢
DNA A R ¥ wW, X B bFGF AL B ¥ (2
VSMC # DNA &, B —SREREAN,. X
¥ VSMC {2 MBI SR ESEHX.EH
RN, R, EXRMIIEE AR
VSMC IR0 24 h, FEREED,
bFGF ¥ VSMC 6 h B #i %3 H-TdR Y
BET 4538 10.24 h kPR, K bFGF X
VSMC #3945 2 (R 3\ 40 8 B T &) 4
B2 M D0 T AR BL 2 VSMC B 4R R . 36
hEH-TR AR FEERRS KK
VSMC Sl — K AH4 B, MREA T — A
AmmsSME X, EFREMRERN, RS
bFGF 4 3#y VSMC DNA & Bt 2 38 ey
PHRETRESILIRIE I 24 h EAMH A
i TS0 PN AT {i0p g 30 % 1) RiBLIN
BAEREEX.
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bFGF 4 MMM N, c-fos Fl c-myc A F &
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