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Fibrinogen Induces the Proliferation and Chemotaxis of Rat Aorta Smooth Muscle Cell
HAN YeaLing', QI YarMei®, KANG Jian', LIANG Ming', LIU Har Wei', and CHEN Xing Hua'
(1. Department f Cardiology , General Hospital o Shenyang Military Region; 2. Department o Cardiology , Jingiu Hospital f Liaoning Province,
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[ ABSTRACT] Aim To investigate the effect of fibrinogen on proliferation, chemotaxis and migration of vascular smooth
muscle cell (VSMC) and to explore the possible effect and mechanism of fibrinogen in the formation of atherosclerosis. Meth
ods Rat aorta smooth muscle cells were primarily cultured.  VSMC proliferation was evaluated by BrdU incorporation assay and
visual cell counting. = VSMC migration and chemotaxis were measured with scrape assay, time lapse microcinematography and
Boyden’ s chemotaxis assay. Glutinase A expression and activity were assessed by Western blotting and zymography techniques.
Results BrdU incorporation assay( r= 0. 880, P< 0. 05) and visual cell counting ( r= 0. 860, P< 0. 05) showed that fibrin-
ogen stimulated the proliferation of VSMC dose- dependently in the range between 0.2 g/L and 3.2 g/L..  The cell counts of VSMC
after 48 h incubation with the concentrations of fibrinogen as 0. 4, 0. 8, 1. 6 and 3. 2 ¢/, were significantly higher than control group
[(6.3220.39) x 107 celly/L, (10. 63 £0. 25) x 10" celly/L, ( 12. 31 £0. 44) x 107 cellyL and ( 13. 59 £0. 43) x 107 celly'L
vs. (5.6320.34) x 107 celly/L, (P< 0.01)]. The BrdU incorporation rates of fibrinogen of 0.4, 0.8, 1.6 and 3.2 g/L were
also significantly higher than control group (5. 2% %2.2% ,17.5% £2.0% ,21.5% *2.3% and 25.5% £2.5% vs.2.0% *
0.8%,P< 0.01). Fibrinogen stimulated the chemotaxis of VSMC dose dependently in the range between 0.2 g/L and 3.2 g/L
in Boyden’ s chemotaxis assay (r= 0.957, P< 0.01). Fibrinogen had no obvious effect on VSMC migration in scrape assay and
on VSMC migration at random direction in Time lapse microcinematography ( P> 0.05). Fibrinogen induced the up regulation
of expression and activity of glutinase A. Conclusion By recruiting vascular smooth muscle cells from the media into the -

tima and promoting them proliferate, fibrinogen may be involved in the pathogenesis of atherosclerosis.
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1 MR57EE

L1 #e

AR R, —fAEXHARENE LEET &Y
/NE]; 4 Fg BrdU 1§ B Sigma; 3 A& 4 f1 & W & i M
M2 %&; DMEM i B Gibeo; BCA & B £ 2 A7 & 14
El Pierce; #i-F 7 Al a Al & & #4141 BrdU #4150
FAREA ERWENTFY e EMBE AL,
Boyden /N E 1 & Corning Corstar; 8| EAH 2 & M5 ( H
7K Olympus, IX-70) »
1.2 KRENKFBINAMEFRRETE

1M Wistar A R (A& E 150 g~ 200 g) @ L FHE
REERZRFAMF ORGE. ZBKREARERE
TEHMGCBRPET R 1 mm’ H R, OB KRG o
L5k & 28 Ff, m A\ 4 20% FBS #J DMEM 3% 5%
#£,E37C.5% CO, B EREFRBARF, A
HILAREENR. FRERSXR L REARMFE
ME-FEHNAE FHAREE G cactin, W E 4 1A K
M 2k, 1040 R T AR, B B A K E IR T
Bro REIZBEFTRAMEMEI0ORZAN. BFAHRA
FMFRE S 48 ho AR B B F Y Fg ¥ 14 M iF,
Xt BR2H 4 ¢ 1t v& DMEM .
1.3 4mpEit#E

FRANAEENEENT 24 EF KR, K
ETAT4I, £ EHEEHN 4x10/L. AF WG
DA Hank’ s R 283 3 9k, &4 ¥/ A\ 100 U/L FF £ 4
DAHE 4 E o B T 48, L Fg( 3 DMEM) % 5 48 h /3,
Tem=Reit# F1LFTNE 3 K.
1.4 BrdU BN

¥ 1% 10°/L VSMC 4 F 35 mm 3254 0 3 i 3
WA (BHE4%) L, BFMAELT Fg (3 DMEM) 4
S8R 12h. SN BrdU 7.5 mg/L, % 12h B
BRHEH A, FAEE BE, KEBE LM 5 min, 3
H /5 e 4t BrdU HLfR( 10 100) 4 °CiE &, = (10 100)
ZR2hEDAB B €. E£HEAETHLEAE, £E
(100 x ) it % 500 440 A, BrdU FH M 40 8 & & it 3K
SR E 4 HLER Y BrdU B\ . FHM 45 R FI o 4

M A& R E e A Y BrdU FEME 40 48
1.5 &Elfastig

124 AR UARREE E#EMH VIMC (4
A7), FaERCAERI 4, ALERLEEINL T
RE—HL, RFEFHEME, £EE D HE(200x)
TREALIE B S5 &N B 4 3L H 4 % 0 40 M 19] BE 3 F 1E
#rit. DA Fg (2 DMEM) #k4:3E% 7 K, £ A B %
FTWEFCE AN A BB, it E 4T
H= HrREE- B EESE, BUFHME.
1.6 18REMFE

B VSMC DL 1 x 10°/L % E 485 T H 42 35 mm 40
BRI, B H 4 JE N Fg (2 DMEM), 442355 5% 12
h EEBEAZRMET 37 C.5% CO, 1538 E M
A nE PR, BT 1 h Y6t E R
B, WEENHM S h BATHE,
1.7 #&stie

% K Boyden /NZE, T E A\ Fg (% B4 fm
DMEM) 0. 6 mL, £ = /v A 1 x 10°/L VSMC & T i1 i
W DMEM, F T=E 2 E G UREEBEHRILE(ILE 8
Um), 35 24h ERHELE #BEER FERE L
UM, BATHAREWEEBET ETN AR 4% 7
BEE EWmREe BTWAREREE, BAILA
Z6NEHENE, THEBATHRE, BHME. BRE
LHgHE2 MM, TREES K.
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S IR ER[ 5] & VSMC B e B A B & 3K
90 mm ¥ 7k ML o LUAR [R]85 2 A VSMC, 4 41 e
LA G B #1k, Fg (2 DMEM) 16 A 48 h /5 ik & 2
M, BRBMEEG,BCA AN EGEE. FikiE L&
40 Y Ea. A 12% 4 % KRAT SDSPAGE # k. H
WIEHE, 5% B Re 7 M 2 1A 2 h, BAFCEE A —Hu( L
2 500) 4 'Cit &, #HAR 1L A A 47 B8 4710 = Fu( 18 2 500)
FIEIEF 2 h, ECL & #, LA Bio-Rad Geldoc2000 &
A-H B 4-#
1.9 BABGHESIE

¥ VSMC DUAR Bl 40 f 25 B AP T 24 FUAR, 5%
E90% A BEFWLE, W AT EKE Fg 200 ML,
BF24h G E LW, B0 200 gXx 5 min B ITIE.
FE# 4 0. 1% AR 8% R B K. LERE L #&
R R A, DAL 4 U R R, B
W & Bl 2. 5% Triton X-100 & it 5 i, 2 N\ 8 & & (50
mmol/L Triss HCI, 150 mmol/L, NaCl, 5 mmol/I. CaCl,, pH
7.6) F 37°CAWB 12~ 16 he ELHZ WL E 4h, A
BMEeRREEDH L FHAERFH hE. FEA
Z 7%, UL Bio-Rad Geldoc2000 &l & 447 33 # 447 o
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2.1 AEEREIEREKF BN HAEEN R

35 0.2.0. 4.0. 8.1, 6.3.2 F1 6. 4 o/ Fg kb
FHVSMC 48 h Ja#HATid A M v 4, 455K K 0. 4~ 6
4 of L Fg ZH 5 4 i i bb oo I 25 9 2 %MW<OM
1, Table 1) o R HT KM, Fg WIZALE 0. 2~ 3.2
o/L Ju[H N I, VSMC /&M T30 5 Fe W 200 B
LA (r= 0.860, P< 0.05), 6.4 o/L. Fg ZHi%4H
LU HOAS TR R B S R R

3 CA_E IR Fe 4b 3 VSMC J5 R H BrdU %
AL DNA EH)(18 1, Figure 1) » X F 345 5
KIN, 0.4~ 6.4 o/ Fg 20 BrdU 45 N FE NI 4H ] B
HhN( K 1, Table 1) o« AHK /TR I, Fg WEAE 0. 2
~ 3.2 g/L o[ PN i, VSMC BrdU # N\ %R 5 Fg K&
EELMMI (r= 0.880, P< 0.05), 6.4 g/ Fg
#H BrdU & N ZA TR IR B 2 L.
2.2 AHEEREXERNEKFEEAMEETFEIR I

filfJE 1.3.5 f17 R Bk %R FE Fg 40 VeMC #
AT PR B 50 R A A LU o B B 22 5=, SRR B 4L () L
BRI R ZER(P> 0.05, & 2, Figure 2) .

® 1. AUEZERREN AR ENKTRUEMIETER S
Table 1. Effect of fibrinogen on the proliferation of rat aorta

smooth muscle cells

Fg W E AN A% * 107/L) BrdU AR
0.0 gL 5.63%0.34 2.0% *0.8%
0.2 ¢/L 5.6830.28 3.2% £1.5%
0.4 ¢/L 6.32 £0.39* 5.2% £2.29%*
0.8 gL 10. 63 £0. 25° 17.5% £2.0%*
1.6 gL 12. 31 £0. 44 21.5% £2.3%*
3.2 ¢/L 13. 59 *0. 43° 25.5% %2.5%*
6.4 ¢/L 11. 28 0. 37* 19.4% £2.1%*

a: P< 0.01, 'ﬂiﬂﬁéﬂ 0. og/L éﬂ)*ﬁtt

I I FHEEAFRENLEFFIMEAEEBd BNE)
(100 %) 7r 0 DMEM ZH (P IRAR) , oA 4R a5 3.2 /L 4.
Fi 3k Fr¥E N BrdU PHPEZ0 M .

Figure 1. Fibrinogen induce proliferation of VSMC in BrdU i

corporation assay

E 2. AEZER R MEFENAIBRIZ I FIHSEE) (100x)

B.E NO.8 gL 4F4EE AR, C.FN3.2¢L F4eE AR,

. DE.F Al 3 REf. AD JyxtHE 4,

AB.C IR

Figure 2. The effect of fibrinogen on migration of VSMC in scrape assay

Tt — 4 MEL Fg X VSMC BEALIT 8% 89520, F

1838 B BRI IE AT AR AT P . SR K
BB IR L Fg 45 55t HEALAR B AN R RS AT S 2

KT W] R 22 5, AN (R 9 B2 2L 1) EE B0 O ) e 22
(P> 0.05, & 3, Figure 3) .
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38R B MIRG B ERBITHIIE ST HE B R M E TR ERRE LTS BN (100 %)

HIE 3.2 gL H. BF 1~ 6 BHEIFFE 1 h.

A XTI, B N4

Figure 3. Effect of fibrinogen on random migration of VSMC showed by time lapse microcinematography

2.3 AHERAREN AR EREKFEEIMEMEEILE
AL

UL DMEM Al 3R iR B Fe /EF T VSMC, 24 h J&
Yot AL AT N E( 3K 2, Table 2) o ST A I
FEAT VOMC $15 Fg #RFZ (0.2 g/~ 3.2 g/L) 2 E
FIRMKII KR (r= 0.957, P< 0.01),6.4 ¢/l Fg 4
R AT 41 M 5 AS B Ak 2 T s T 46

x2 AHEEBRERMN KR ENKTEINMAMEELNFIE
Table 2. Effect of fibrinogen on the chemotaxis of rat aorta

smooth muscle cells

Fg kB TEAT A0 HLH( celly/ hpf)
0.0 ¢/L 6.1%0.5
0.2 ¢/L 11.0%1.0
0.4 ¢/L 14.9%1.9
0.8 ¢/L. 19.4%2.3
1.6 g/L 26.2%2.6
3.2 ¢/L 33.513.5
6.4 gL 29.8%2.0

2.4 AHEZEAREN KR ENEKFE S B4R P ES
A RIERGEMHIR M

Y AR (Fg) 5 VSMC JE553£ 48 h J5,0.2 ¢f
L~ 3.2 ¢/L Fg 2RI VSMC B A &
KX N ( B 4, Figure 4) , 1 6. 4 g/L Fg A EE A &
EEEH T

FIRIKRFE Fg 5 VSMC L1537 24 h &, A

Bl ORI 5 % 3R P ST 1, £ SRR B, WG
B 250 EARRVE T . o4 B4l 3.2 /L Fg
TR AR U 21 B J i (1 5, Fiiguree 5) o

4. AHEEBRENIEFFAHAERRES A RIEMWFIT
MIEEATR AR HBAL R4 )R 0.2 /L 41.0. 4 /1 41.0.8 ¢/

L#41.1.6 gL 41.3.2 /L 41 6.4 gL 4.

Figure 4. Effect of fibrinogen on glutinase A expression of

VSMC

1 2 3 B 5 6 v

5. AREEE S INAHEERQ RN ME FEAMAEESR EE
FABCESE MRS MAE B AR IRFIL . xR 4
FE 0.2 L4, 0.4gL 4. 0.8 gL 4. 1.6 gL 4l. 3.2 /L 47H6.4
oL 4.

Figure 5. Effect of fibrinogen on glutinase activity of VSMC

conditioned culture
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B, M3 Fg /KF m O UEBE R R BT . BE
1 ZHE R HALHIHE T8 HAE Fh( Fg S0 &t i
e R k) B o SRV 2 SR IRiE sk, B IEH =
Bk P B 2 2 4 PR B R T 2 B Rk BE SR R AR e R
[ Fg 2 TAEAEY o IEH N E Bk A IE (P9 38 7
I M) b T BIR P 29 4 I 3R TR 1) 50% , g
(PSR 7 8 ) A5 B D) Py 2 LR BE 4 D I 2R Y
15.8% ", EDBIfK A IR 5 i Fg & B 5 o 0 vk 1
S IEAESS, ATBE HAE MK R B A i A S T
H As Bt Fg S &M MEL Fb R 2%, JLFi& Fb
(3 /5 . SR IBE B 3h ik N B P ) Fg A2 #6408
Fb 2 A2 BB As TERH UK Z RIKE Fg BFH
FAE A AN IR o VBT 10K L ] f0 St e e o U
995 B TR SR AR LA B . R AR S8 SR FH FR A
P AR E Fg DL B FL S B Fg 5 As 156
Ro RN, ARSI R TR Fg A IMLyE, HERR T 1
EH AR AR T

KWL RF I, Fg H ARG 58 VSMC BEHLIT
R, Hixt veMC BA B EEMER, BB
F B Fg W ETHE M 38 . 1X 5 Naito 28" BF 57 75 1%
BAFMEER . Z4RE5 As R ES
VSMC H A S 1) P S 5 [ (g R P ERAIG 31 ) 2B B
A R L2 —E. BT Fg X VSMC
e S VAMC F B R A 1Rk DL VSMC
SR IR I IR R S VR R AR BCEAT R R, I Fe
B ] ReiE (R E VSMC P Ak 20 i o1 258 Jo7 A ik e i sz
BLER R RS, 25 As I A 2R 9 3
AR, AFFRIER, 0.2 o/L ~ 3.2 g/L Fg X}
VSMC itk A A0 2 38 58 7E F 2 77 B 48 8 &R
WIET TR, R R IEH N, shfik WIS i 2 (8] Fe
IMETEIRERG S . BEE MM Fe IRERITH &, ZIRE
o6 5 ] REAH BLIE K, 4RI Fg 1R AT BE &35 5 VSMC i
FEZIR R P 5 P 2 E R T ) N R E s
3. HT W Fg WER A S R 22, FfiE
BENEE VIMC E A B VSMC 3855 5 B 2, 1X
VR R0 3 S0 7 R B S8 R R I JEE VMG 1
A L BB B 3 5 (0 T RE ML 2 — . $R7R Fg AT AE
N—FaL R TR G 5 R (i a3 VSMC [ B fik

AT RS R, J3 3h As 5 BRI R /0 & AE ALK &
BIRX— 5010 F5 T3 — 20 1030 2 s R 52 56IE
S, SRR AR AT BB 2 Fg £ As 19 3 — ML FHIES -

ARSI 6. 4 gL Fg 5T VSMC 117 1k A2 38 5
VERIANBE A FE 52 2R PR 309 i, JH J5 DRI T e 5 o s 9
Fg Xof 5557 kR ARV 7 T (W 52 0 A 0% (H A HERR Fg
SXoF 4 L O B R 4 ), BMER R B2 AR A Y, vk B 4
HIFER . 6.4 ¢/L Fg ZHANMRAA G A B AN BE A B
SRS 0, T B A AR A A A P o T G R, T
REEH T i A DU )2 40 L 9 B IR B A SR IK,
T 2 R U P 2 400 PR 37V, B 4 0 2 40 i 41 ) B
JR Tt T 5 A 7 A, 52 B 5 7R JR AR V5 3 s 1) B ) i
NG, @hrE R RE R B 40 M IR A BRI
=, AN U B B I R 1 AR Fe s i
FIF 2 T 9000 19 T 1) 2k DR 5 0 BB 9 )5 T B 1 B M TR 4
B TE P AN TE 22, VRN BIE A 15— P 7K .

BT BRI, RN R As IR RGBS
i Fg MUAE AT e B B 23 3L
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