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[ ABSTRACT] Aim To investigate the expression of tissue factor (TF) and its mechanism in endothelial cell induced by

fluid shear stress in vivo. Methods  Fifty-four male SD rats (weight 300 £16 g) were randomly divided into nine groups ( n

= 6, respectively).  The time course of mRNA and protein expression of TF, nuclear factor stimulatory protein (Spl) and early
growth response 1 ( Egrr- 1) were examined on the model of loop ligature method of stenosis the left arteries carotis communis intima
in the rat with the combination of in situ hybridization and immunohistochemistry methods, performed computer image analysis were
used. Results The mRNA and potein of TF and Egr-1 and Spl were faintly expressed in intima of control group, after ex-
posed to stenosis, the staining intensity was increased 30 minutes after wall shear stress.  The mRNA and protein expresion of TF
markedly increased compared with control group ( P< 0.05).
< 0.05).

sion were similar to that of TF.

The mRNA and protein expresion of Egr-1 and Spl increased( P
The change of Egr-1 was more significant than that of Sp1( P< 0. 05).
The mRNA and potein of TF peaked at 6 hour, the mRNA and potein of Egr-1 peaked at 3 hour,
the mRNA and potein of Spl peaked at 1 hour, with significant differences from control group ( P< 0. 05) .

The change trend of Egr-1 and Spl expre-

Conclusion In
carotid artery stenosis, the shear stress can up-regulate TF expression in the endothelium, and its mechanism is related to the acti-

vation of Spl and Egr-1.
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20 f R AR 8 Uk, Egr-1 7 Spl 8 mRNA B4
ERNERE T EIAEE T,
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R & 2%, G185 min, 10% ¥ & 37 CEE 15
min, AN —HF AR TF £ 7 E AR (BA1714 K
RELEEMITENFRE, FEE 10100) 7 £ 57
Egr1.Spl % 5 % #11& ( % & Santa Cruz /2 & # #,
FBE 1:200), 4CEE, AMERICHWLERE
IeG HfR( Z41) TEF T 20 min, HEER AN E
H— AN AR FEE T 20 mn, DAB £ &
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* 1. ARADRIBRER SR E S FHMREMTIEL TN (v L)
5 X R 2H 0.5h# 1hé 3hd 6h# 2h# 1d#4 3d4 744
Q(ml/min) 12.2340.38  3.10340.24*  3.12%0.56* 3.1730.63* 3.0230.74* 3.3530.54* 3.2530.52* 2.95%0.38  3.20F0. 40
WSS( dynes/cm?) 3.9930.33 16,041,220 15.3742.78% 15.2533.01° 14.5233.54* 16.1332.60* 16.6532.52¢ 14.20%1.85* 15,41 £1,932

aj P< 0.05, 5XHEAELE .

2.2 YINAXALEF mRNA B FMEARIAMN BT R, BER AR R REK, MRS HE
A1) KMAE TR, 4 5 6 h ik BIE{E(P< 0.
Xof L 2H 2 30 ik P I P B2 48 P 1Y) TF mRNA Al 05, B 1), CUGEZW T F%, (H&0E S5 EH A8

HAJLPLEERE, 2E0.5h )5, mllBIMENE  HHEZEIS(P<0.05), EETd, HX-FHK

P 0 22345 TF mRNA IR H858( P< 0.05), & FEEBHEMBA(E2) .

%2 BARKMAALETF mRNA BRNEERENTW (» L)

& AR o 2l 0.5h# 1h#4 3hél 6h#H 2h 4 1dH 3d4 744
mRNA 7.0132.48  18.31%2.20° 29.0632.72°  35.95+1.88% 38.29F1.64% 32.9342.01° 28.49+2.20° 21.96F2.96°  8.8212.53
EH 9.09F1.09  23.9432. 347  32.6732.84° 43.14E3.56° 48.72%2.23 4556 E£1.89° 39.3412. 68 28.82F1.56°  14.0513.34
a A P< 0.05 5XIEAHELE, bAP<0.01, 53 h 4M 12 h 4 ELE.
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1. KEFIEBKABEAELEF. Egr-1 #1 Spl mRNA F1ZE HHIFRIA LR JE AL 2 35 B T (DAB x 630), T 9 40 s 4H 4L 22 B Y
(SABC x 630) . A NXIEALTF, B A4 6 h 4l TF, C NN M4 Egr1, D N%k% 3 h 4l Egr 1, E AXF 4L Spl, F %% 1 h 4 Spl.
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2.3 YN 1%t Egr 1 mRNA 3:FfE B RIEH SN

STHEZH P B2 40 Egrr 1 mRNA A2 (A 76 iR A
SRR, A 0.5 h g, A E) i N RN
J 20 k% AN R 6 35 1) Egrr 1 mRNA A1 2R (A B4 58 ( P

%3 SANKME For 1| mRNA B RERMEBEARIENEWL (v 1)

< 0.05), )5 6 hiEEIE(EH(P< 0.05, K1), LA
JEIZET TR, BRAESE 1 d AP 5K A R BRI X
MRAL(£3) .

EE Xt HE2H 0.5h#H 1h# 3h# 6h4H 12h 4 1d4H
mRNA 18.08 £2. 08 28.90 *1. 56° 30.55£1.72°  36.93%1.74%  32.76%2.40* 27.28 2. 57* 17. 66 £2. 52
EA 9.48+1.53 32.06£2.81°  45.76 *1.61*  55.69t1.67%  38.41F1.92° 17. 38 £2. 70* 10.70 £1. 68

a’N P< 0.05 5 RALLE, b A P<0.05,5 1 h4HM 30 HLE.

2.4 IR A%t Spl mRNA #FMEERIEHEMN

Xof R ZH 2 Bk A TS P B2 4 LY Spl mRNA
BOAMRN2FHHEMERE, 4 0.5h 5, B
FIM0LE PSP 7 A A% R I8 1 Spl mRNA Fl 2 38

%4, BEAFNKMAM Spl mRNA BRMEEREOTWE (« 1)

B P< 0.05), %% )5 1 h ik H|EH(P< 0.05, B
1), LAUEZHT TR, BB 1 d AN K BEE R
XA (R 4) .

EE o TR 2L 0.5h# 1h# 3hd 6h#H 2h# 1d#4
mRNA 14.51 1. 67 22.68£2.68°  28.87%1.90"  26.20E1.41°  25.20%1.24° 24.16 £1. 54 14.93%1.63
A 16. 18 £1.95 23.5012.43*  32.80%2.22%  27.56%3.37* 21.76 2. 86° 19.23 +2.25* 17.38 £2. 04

aA P<0.05 SXHRALE, b A P<0.0550.5h@HFM 1 h HHK.

2.5 {ALAREFERELS Egr1 #1 Spl #EFE mRNA FE
HRIZEXXR

FEN K B TF JEgr- 1 A1 Sp1 ) mRNA A1 (A 7E
BAEJG 0.5 h HFME BRI GG . TF mRNA %%
SR A RIEAE RIS Eg-1 M1 Spl mRNA #4355
MEAFRE TR, 6 h IBREMHE, RIETHFEAR
25, TF mRNA #5%:H0 Egr-1 2 Spl mRNA #% 5% KL
MR HEIEMR(ri= 0.78.r,= 0.45, P< 0.05),
G RARAERFAE — DA B S K, 5B 7d 5
BT IE % K F. Spl mRNA B F A E A LIEE 1 h
PIKBIEAE, BEfE2E1E TR, | d FEHEGEIEH KT
Egr | mRNA ¥R AIE HERE 3 h I8 2EME, BEER
N FE, 1 d JEEEIEHE KT

3 i

KBRS B K R H 30 A Sl K ) 3O B K L3
E1Fc 53, AT LLN F Poiseiulle ik 2 Rt =3 kP
HIREY) R 'Y . 3 A DSA A £ 3 80 1y A T BA LG
BSORG BfR 1 00 2 A A I A8 P AR R0 R 4 B S 3 I =
(Q), T HUER =R ERMUIN S, ~—Fhhi
AR P LE A 2 U1 S 7 ECRR R P B 4 PR A AN T g
MR . AN ST IR E Y 85% B, &

TEEMAE, REVIN R ERIGEMT 3.7 5.
JRERI VI 73w, T B L A P B, i
RAGATG W R 4H i 7 % R IE TF T8 R A2 A0 3
ij%”' 9, 10] .

RAMIFFLR B, PR 40 i 40 2 R T (TF) mRNA
A AERADIRES T LA R, TN IIE
Fis B, (RS MR N, ViR TF E R LR R
K5 MR A YIS AR KT, Lin &Y R
FEBI VI BRIFAE VI N )5 5 TF 2R R &8 3 7+
Spl A7 55.( GGG GCG GGC) 72 VI M. A7 IE 7] i %5 TF F
[A[] SSRE, Houston &5 & 5% & B B /1% S TF
HEHNFE LR EERLH Egrl M50, Egrl 748
(GCG GGG GCG) =& YN J7 1k a1 ¥ 35 TF %= A 1
SSRE, Ff HiIE 52 7E K BR300 3h ik % 72 4k A i Egr- 1
MTF & HRIEIE 8.

A SIS 7E R BRI B K A B v 1 7 XU
RN TF Egr1 1 Sp 1 mRNA #s2 F1E H %
AU R RE, U T R R &L, T
NARA T A, BT LAE S TF RN RIE. HE
R 3E [R 5 R 5 (] (immediiate early genes, TEGs) Egr1
A1Spl mRNA #5% .t H R K G 58, TF ) mRNA
HRERMEAEREE I, YN SN R4 TF
FIAZH Egr1 F Spl i+ T 1. BAE N AL
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H " B 1 F Spl i SRR TF 1) B 1/
Spl 45447 55 ( exon binding site, EBS) SZHLHE SR,
TF EE KB T X+ 14~ — 111 [A1F 3 4 Egr1/Spl
78T, RS Egr1/Spl A7 s 12 MZEH IR K, Eer
L EEEs T L&A 34 Egrl 855100 &5 P4PT
P8k, RAHF 9 MEEIR; Spl 45 &AL A
P7 A1 P8 H5 EBS & 6 ML IR, Egr1 F Spl 7]
454 EBS. fE P4, Egr1 Fl Spl W ANEL Egr1
[ 55, T AE P7 A1 P8, Egr- 1 55 Spl 54454y, T
Egr1 M 3%, Egr1 X TF 2 H 5 311 X Egr1/Spl
LSRR T L S R F Spl fERI SR, BAIT5
Egr-1/Spl 7 &, S5 PEHUAR Spl, BPAL T TF J
RS 307 X (1) SPL 7] Egr 1 LAFEAKH 1 7 AE
e IEFEAFREN, #HxXFT Spl 5 TF 2R JE
BFX 3 A Egr1/Spl 7 £ 12 bp £ 0 FHI S &,
MUIN Sy R A SRR, ERESHERE T Eg-l FF
1, BT Egr1 X3 TF 2 5 3 7 X Egr1/Spl A7 55
19 12 bp 07 BB 5E 4+ B8 J15% Spl 58, BH L Egr1
72 AR S o BRI N AZ P B i B e Spl, 5 TF
B 3 F X I8 12 bp 07545 4, 8 TF LR RIE
W o X AT DL B A S50 W 22 2 1) TF mRNA 3% %
MEARIEFIE Egr-1 1 Spl i mRNA ¥ 5% 15
FRiA R — 81, TF mRNA #3218 3 RIE M
WEAE HILAE Egr1 i mRNA # 3R &E AR IKIEEZ
Ja., W T YIRS Ve R T TF SR B R R
H Egr 1 JEEhIH), Spl Y mRNA % 5 HI 8 1 £ is6(E
UG — B4ERRE— /MR R S KF, AT RE
RBERRILI Spl 257 B35,

BATWERZF, Egr- 1 F1 Spl 7E V4 {E AT fY mRNA %%
SEMEARIES TF mRNA R AEARELEY
EMSR, SRV AT TF 5 R b 5 32 22
JEH Egr1 A1 Spl /- /. Egr-1 1 Spl ) mRNA #%
SRMEHRIAAE | d f5RIEE B EE K, XATRE
LSRRI 4 S 5 9%, 11 TF (1) mRNA %% 5% Al
BARIEETd A HBIER KT, Ti5HEH
KA FIREE R, SRR N KR TF B EHE

it B, £ TF % [F- 278 bp~ — 112 bp FAAEBIE &
H 1 F#Z% K7 KB(NF-KB) &5 & 47 4, 7% R F KB Al
EEA 1R 5H EFETY, E2MEER T
B4 2 1 AR ZHE A T o R AN
BRI TEER T, &N AR TE &R EKE
A LRSI, H AT T YR S 84 T AL
ARG R, VIR Ve T 18 A R 40 il - 3
TF F&BA B 2 ML 1 20— 2B 0t 5E
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