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[ ABSTRACT] Aim to investigate the effect of fluid shear stress on tissue factor (TF) high expression in endothelial cells

and discuss its possible mechanism.
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Methods mRNA expression of TF, transcription factors nuclear factor Spl and Egr1
and their relative antigen were analyzed by in sito hybridization and immunohistochemistry staining, respectviely. — Functional TF
activity was assessed by one step recalcification clotting time assay, meanwhile, a simple parallel flow chamber system, which can
produce O~ 4. 8 Pa steady laminar flow shear stress, was established in order to study the effect of blood flow shear siress on en-

dothelial cells ( EC) .

increased in karyon, but the transcriptional activity of Spl is high in cytoplasm; Egr1 mRNA and protein expresion is absent or

Results In hUVEC, TF functional activity, antigen and mRNA are very low; Spl protein expression

fewer in karyon and cytoplasm.

lant activity of TF markedly increased comparing with control group ( P< 0. 05) .

Spl increased ( P< 0.05).
trend of Egr-1 and Spl expresion were similar to that of TF.

pression in endothelium.
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However, the change of Egr1 was more significant than that of Spl (P< 0.05).

After 6 h exposed to 1.2, 2.4, 4.8 Pa shear stress, mRNA, protein expresion, the procoagu-

The mRNA and protein expresion of Egr-1 and
The change

Conclusion The shear is one of a starting regulator of TF ex-

Their effect is mediated by transcription factors nuclear factor Egr-1 and Spl.
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(ED1022 ## ED1025) A R X L& £ 4 T8& 5 7
& 7L TF FuiR B A T4 & TF 4 Calbiochem 7= & %
D% 2% G250 4 L& & T2 8 7= &; Spl #i
B Egrl 4k 4 Santa 7= f. W K 40 i & ECV304
(ATCC CRF1998) 2 F = EEAFHFMER A
BR-EETREEFELER.
1.2 #paiEFR RYIR H1ER
1.2.1 A xmiaizsk  ECV30M4 4M 54 10% %
ENFEDFE NI FEE 100 k/L, 5 E £ 100 mg/
L) B9 M199 3 5% % ( Gibeo /= &) .47, E T 100 mL 3
IR, HE 37 C5% COx IE A8 (VR H 95%) W ¥ 7+,
B2~ 3RBHE 1K, 45 KRE0.5% FEEEE LG
K, HAT I TAHXLE,
1.2.2 AR ECV304 20 i35 % 2 50% i
A8, I Hank’ s SR 2B WK, IREEH L, 11 %. A&H
10% /N4 1 7 #9 M199 35 5% 2 8 % 20 f %5 % £ 107/
LB 400 UL, ET 24x24 mm =% F ¥ 3 24 h.
BEEMETIE B, wRaHAKRE, B8
B#H A ECVI4 e 24 x 24 mm EH A B T P47
WRsERE, BZYM A (1.2.2.4 51 4.8 Pa)
TER, 2 AW E 0.1.3.6 & 12 ho
1.3 BRIz i RERS

W 2 B L F 2 B mRNA k34 R B fr 4%
LRANERN. FAEER VA FREEANE T L.
Jl TIGER 920G 41 fe B 4 T X E R A ¥ &R /RE
FE G TRBE A KB BATEE S M. WE L4

MBERA2S F. ME 3 MK, FMEEKBENNE
100 /™48 J, 4 7] 0 FE M RORT 48 B B ST 34 RO B
{# ( absorbent values) o
1.4 GREALKFREEREGIH
WREMAREFEREGRERA REAR
R ERA SN, FEEE RN RE B
WHA. HEITERLER.
1.5 (ALRFEFIRETEMENE
SR F(TF) 1R B vE M X R W %40 i —
3 B 45 e B (8] U2 R E
1.6 #itE4mE
FiA B MBS M« 5 FOR, KA SSPS 41 it
BREAHNEE FEZ00, HATEAKEWE EH
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2.1 YINAXTELETF mRNA FEBRIEHF T
ECV304 #ifa 22 17) 8 J1EH J&, TF mRNA Fl &
fE1~ 12 h HRE. BEEVIR IR, Rk &g
I AR ETAR R . AR JI0N 1.2 Pa B, 3RIA /& U i
A 6 h; IR J128 2. 4 Pa i}, FIE R IR 184 3 by
VIR T34 4. 8 Pa Bf, ik mUERFA] 9 1 h(P< 0.
05) . BEEAEF A IA] ZE 4, 4 +F TF mRNA Al 25 3%
1K U P 7 VI RL 380y, 4 YIRIVER 1 h B, 4
FF TF mRNA FIEE [ =R IA VI 7108 4. 8 Pa; 1E
F 3 b B, 4ERRIIVIN J100 2. 4 Pa; fEF 6 h B, 447
PIN. /1 R4 1.2 Pa( P< 0.05; % 1, Table 1) «

# 1. YIRAMALETF mRNA REEFEOEMN (A, + £5)
Table 1. Effect of shear on expression of TF mRNA and protein

‘ 1.2 Pa YIN /3 2.4 Pa VIR A 4.8 Pa YIN /3
il mRNA EA mRNA A mRNA Egs|
0h 0. 174 £0. 041 0. 174 0. 036 0. 156 £0. 063 0. 144 %0. 065 0. 159 £0. 0205 0. 134 £0. 046
1h 0.279 £0. 025 0. 354 £00. 56 0. 354 0. 052 0. 426 0. 039 0. 684 £0. 080" 0. 698 *0. 127"
3h 0. 395 £0. 063 0. 401 0. 059 0.571£0.025*  0.589 £0. 136* 0. 576 0. 062 0. 561 £0. 098
6h 0.548 £0. 0205 0. 491 F0. 065" 0. 526 0. 024 0. 472 %0. 161 0. 485 £0. 052 0. 445 10. 067
12 h 0. 262 £0. 0205 0. 309 £0. 062 0.275 0. 062 0.303 £0. 024 0. 264 0. 024 0. 388 0. 029

ar P< 0.05, 5FVIF F I B A LES b P< 0.05, 5 R FHEVR ) HLE.

2.2 VI AXALLEFREE N

PIN AEF G TF {28t M2 A5 TF mR-
NA Je A RIEZRML TF fEbE e vIR /e 1
~ 12 h SHAFLE . W& VIR 38 0, s Pk 1) e 0 i
IZ 4R %, BRI 124 1. 2 Pa B, {2 563 14 16 &
W BT 1] A 6 hy PIR. F34 2.4 Pa liF, 4 3 by 1 V) B A

H4.8Palf, A1 h(P< 0.05) . FfiEAEH K EIE
K, 4EFF TF =GR 5605 M B 75 U0 R A, BRI
RLJAER 1 h B, dERe (R BRI TIN5 4. 8
Pa; YEFH 3 h B4 2.4 Pa; /EFH 6 h Bf R 1.2 Pa( &
2, Table 2)

2.3 YR A3%F Spl mRNA R R ERFTIENFMN
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VIR J1fE F 5, Spl mRNA FlIEE A RisEaH 5
TF mRNA FlEE A RiEEH L. Spl mRNA FEH
RIEEVIN )G 1~ 12 h ERIE. BEE VIR 10
K, v 2R a2k ][] 328 3 446 4, B Y R. /329 1. 2 Pa
i, Spl mRNA Fl1EE H [ = IR N [R] A 6 h; Y187
2. 4Palbt A3 h VIR /1N 4.8 Palf RFE 1 h (P
< 0.05) . FEEMER R AIER, 4ERF Spl mRNA FliE
H Rk = g B 7 B V)R Fy e, BRI 5/ER 1 h
I, ZERF Spl mRNA FEE S IERE I N 714 4. 8
Pa; fEF 3 h B4 2.4 Pa; /EF 6 h Bf R 75 1. 2 Pa( P
< 0.05; % 3,Table 3) .

% 3. YIRSt Spl mRNA REEFIAKEM (A, « Ts)

Table 3. Effect of shear on expression of Spl mRNA and protein

F 2. YINHMERBRERREFIRERMTH (Mo value)

Table 2. Effect of shear on procoagulant activity of tissue factor

5 8] 1.2 Pa 2.4 Pa 4.8 Pa
Oh 948 *85 899 +41 940 *88
1h 1782 £199 1879 £208 3083 £292
3h 1953 149 2726 X292 2104 +124
6h 2660 £227° 2192 +189 1948 £131
12 h 1834 158 1786 £150 1811 194

a: P< 0.05 5EVINAFEEREALE; b: P<0.05, 5EKH
THETIR A,

‘ 1.2 Pa Y1 71 2.4 Pa i 4.8 Pa YIRi Yy
i mRNA S| mRNA E=| mRNA HH
0Oh 0. 166 £0. 007 0. 166 £0. 006 0. 157 0. 008 0. 180 £0. 008 0. 164 0. 012 0. 134 0. 046
1h 0.269 0. 016 0. 289 0. 026 0.310%0. 016 0. 448 0. 027 0. 344 £0. 015 0. 241 £0. 007
3h 0.301 £0. 010 0.339 £0. 011 0.371 0. 015 0. 505 +0. 018® 0. 395 £0. 028 0.284£0. 017
6h 0.374%0.011°  0.454 £0. 016® 0. 472 20. 016* 0. 421 £0. 011 0. 367 £0. 013 0.257 0. 010
12h 0. 213 £0. 005 0.248 +0. 012 0.698 0. 127*  0.561 £0. 098 0. 445 £0. 067 0.388 0. 029

ar P< 0.05, 5FVIF F I B A LES; b P< 0.05, 5 R FHEVR ) HILE.

2.4 YIKAX Egr1 BAKRIEKR mRNA 3R

PIN JIVEF G, Eg-1 mRNA IR AR iA#aH 5
TF #1Spl mRNA HlE HRIEEH LML, Egr1 mRNA
MEARIEEYIN /)G 1~ 12 h BEE. EETIN
JIMK, H g RIAR RNEW 4% . VIR 1N 1.
2 Pa It}, Spl mRNA HE H 1) =i Rk 7] 24 6 h; V)

i1 2.4 Pali N3 h; UIN )N 4.8 Pabf AT 1 h
(P< 0.05) . [t 1EHNEZEK, 45 Eg-1 mRNA
FIEE 1 Rk = W B 75 B0 82 98008, BRY R 774 F
1 h B, 4EFF Egrr 1 mRNA 1R [ i 06 R 0E 1 V) B
N4 8P fEH3h BT N2 4Pa; fEFH6h B R 1.2
Pa( P< 0.05; % 4,Table 4) .

% 4. YIR A% Egr | mRNA REERZFHRAENEE (A, x s)

Table 4 . Effect of shear on expression of Egr-1 mRNA and protein

1.2 Pa 1IN /1

2.4 Pa I /g

4.8 Pa YN /g

T[]

mRNA EH mRNA Ed=| mRNA EH
Oh 0. 173 0. 016 0. 185 0. 008 0. 173 £0.017 0. 162 £0. 004 0. 162 £0. 014 0. 173 0. 007
1h 0.259 £0. 012 0. 245 £0. 015 0.322%0.012 0. 271 0. 012 0.422£0. 018"  0.393 0. 083"
3h 0.313 £0.012 0.278 +0. 019 0.393 £0.013"  0.337£0. 031" 0.323 0. 014 0.374 0. 082
6h 0.358+0. 018"  0.311 0. 049° 0.301%0.017 0. 281 0. 024 0.274 0. 017 0.312%0.012
12h 0.26410. 014 0. 215 £0. 008 0.251 0. 012 0. 225 £0. 007 0.238 0. 012 0. 245 £0. 008

a: P< 0.05, 5EVIN FHEREHALE; b: P<0.05, SREINETEETIN/HEE.

3 1+

R R R N R 4E I TF B Rk B
Houston 21°V Fi 1. 5 Pa Y] JJ#EF 1 h #13 h, TF mR-
NA 43 5T+ 3.6 {5 F1 5.2 f5. 1 TF mRNA [ 3Lt

FIEACPAER LIRS T IL PR R Lin 210
1.2 Pa VIR IER G, TF (R BEPE 4~ 6 h ik m g,
10~ 12 h [8] %) 17K F; TF mRNA 1 h P43 I%, 2 h
EEFEE, 6 h JLTRI A 2] . ARS8 R B, AL
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YIR /74 1. 2 Pa i}, TF mRNA | 55 [ %3k M TF {2k
TEIESSILE 6 h e Ak e, {YIR T30 2.4 Pa i, |
IR =TGR A P e VI TR 48 % 31 3 by V)R ) 4. 8
Pa I, 78 1 h 72 A5 5 T WL 3 = T0048 b (1) 7= 0 55 2R
{HTF mRNA . 5 [ % 3E & TF {53 1 1) v 04 i 1]
WHEEE 1~ 3 h £ . 5 Houston 25 Al Lin 2510
25 R, ARG RAMESIRYIN /15 TF 2 H
FikA 2k, 1M HEoR TF 2R iR AR 18] 5 518 F K

INE 2 MAEIR RS A BT RG e Nel TR R

TENRC H Y AL IO NSNS J AN T Ty 1Y N IV WU 9 TN TS Y

Spl M Egr-1 7] R 5 V)N 11155 TF K EUE A <.
TF RN B3 F X+ 14~ — 111 8], H 3 4> Egrl/
Spl £ 5, BN Egrr 1/Spl Az 4K 12 bp, HH 6 bp A
Egr1 5 Spl A7 i IE S HEH> 1Y . B K1 Spl 5K
Egr-1 75 TF & B HLHI A A 1 Spl
HBERRAL . Lin 25O 0 5K B Spl A W ER AL Spl AN
AEBEIRAL Sp1(95 kDa) HiFE e H Hh BRI {K Spl,
ZYIN 71 1.2 Pa fEH G BE 5, 18 35% A A4, Spl
HREMREEI R, A5 8 fiFh L. U BRI
Spl Ik —F M RiL 5 TF B R Rk LA %K.
S Ferr 1 7] 35 4 BUAR Spl. Houston 25! ]
F Egr 1 BUR TG 548 5 51 45 & 1) Spl B, R 7524
F) 6 B8 JR . T Spl BUAR T 2 55 88 51 45 A
Egr- 1 B, W7 30 £ DL b 59 BE /R £ RE 56 45 HL
o T ELBA AW B P8 A S DR 7[R B 256 7 [F] —
AL EIE DL K AN Egr1 AUTF J& 30 1 IR &
J5 AT [] i A G N % 5 ik P 5 44 L 8K BR300 ok of
B b, TE NG K P Bz 4 M B0 28 Ak 1T PN S T
W3 Egr 1 FTF FIRIE . WA R R F Egr1 X TF
RN 5 31 X Egr 1/ Spl Az s i SE AL B s R 7
Spl K, HH T 5 Egr1/Spl K7 fi454&, w4 U
Sple ASUR G 2H Sk 22 45 LR I, 7 1 40 i)

MUz A3, Spl () mRNA Fl 8 H 36 B s R IE;
1M Egr-1 i) mRNA 1 A ) RIERIREARIE. £
VIR 77175 S K A0, Ber 1 3% 38 155 31 M A%
Kik. Spl HHE MG, VIR JJMEH T HERX
HBE—B M. Wusteman 251 [ 4 8 5% e 45 R 5
KL Fitk, TATIN A, VIR J1i5F TF Rk 1A e
HLHI Y. SRS, B 1 Spl 5 TF K 5 3)
T XM= Spl/ Egr- 1 A7 55/ 12 bp O JFFIEE &
0 2 BT R AV FH R 25 20 3% B3 T /1 For 1

RIRZEZ —, Hfl kAU 5 3K T Egr1 F1 Spl 3
WA K.
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