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[ ABSTRACT]

way inhibitor( TFPI) is the main inhibitor of tissue factor-mediated coagulation.

Atherosclerosis;  Tissue Factor Pathway Inhibitor; The Extrinsic Coagulation Pathway

Tissue factor is closely related to the initiation and progression of atherosclerosis, and tissue factor path-

Ample experimental evidence indicates

that TFPI has inhibitory effect on endothelial cell activity, the function of macrophages and smooth muscle cell proliferation

and migration. This review focusses on the inhibitory effects of TFPI on the initiation and progression of atherosclerosis.

skl FETE AL ( atherosclerosis, As) f&—Fh & A=
TESfIKBE T 1) 48 P 58 RE PR BRCR i s B 72, DL As
Sy EE B BHLER AT 0 B 100, AT o A AR
RIFFEMBET- M5 — 07, B & BN S H WU A2
@R RS E AR T As 51R MY 200k 0 106 1 45 =58
TEAE T As BEHAY SOPERERE | I I8 B A i
HH, HRrAFZRC LR, 78 As BESTEA A
BE KR LA T (tissue factor, TF) Fx T
S AN PEBE MR AR RO AR 46 N, BESR I 25 i 118
PRV P TF 55 10 J5t %) 32 A, T e Jist 2 ik A5 7 14
ANKRCITE R, S BT B R S A6 il A4 TR
B AT M) (tissue factor pathway in-
hibitor, TFPT) 52— & B i 2 v N I B e R
1, 2 HE Y I — 31 TF A5 00 S 5 1 5 1
AR RIRANEN Y, At H T B2 TFPT W] R

[Yfm B H#A ]
[(E2TH]

2015-04-10

[fE&EE ]

[fEEBE]
E % A AR A AESL 40 H (81200143,81200235) 3 BB ITAA FARFL AT 4R34 10 H (QC2012C015) 5 M /R T
BHE LT b Sk A0 H (2012RFXXS008) ; WA /R 5 B R R = fit 8 5 —
M A WEFE AR WIFSE 7 15 SRy e U 2l Dk o R R AL B BIL TR J2 367, E-mail 2 929986045@ qq. com, EhFHFY, il

JHRIT As PEBON RYE 2R 4E . A SCHE TFPT X As
St e SRRV E IR — 251k

1 BLARFEEHY

1.1 ALRETFIREHH B 2 R 0 5 i 7
Spfep AR

A TFPI B S 20 86 kb, 4T 2 S YA
b i uts 9 MR T 8 NN T, 2K
TFPI /3294 41 kDa, fEB 1Y 276 AN LR 5%
ZHEA 18 AR 3 A N2 ML A,
— b 22 SRR B B 6 R, JR T Kunitz 88 515 B
B —ANERYER e . = Kunitz RS589 3800
— NI BRI, X AR A R T —A> TFPT 43
F P AR AR I R 3 e B G A Y ik

2015-06-08

[ B2 e 3 4 (2015B002)

LWRTEAE T ) D e O SRR KA AL A LR S 3597, E-mail 2 598955071@ qq. com,, Sl IHAEE 0, W42 ) , w2t ,
LTI, WFFET5 1 SRy e o Sl KR A BE AL B HL TR L2367, E-mail 2 fuyu198010@ yahoo. com,,



CN 43-1262/R 1 HEshkfffb 4 2016 455 24 55

31 307

AT LI 58 45 FiE R TFPT 28 1, 045 2 K 1 TFPI,
JiFES 1Y TFPT WY TFPI LA KX 5 FXa £54 4 TFPI,
H P KT TFPL & TFPL 43145 #4 rh ke = 3R 5L A
XA =4~ Kunitz 25830, 76 A& TFP1 A =F
%, TFPlo, TFPIB I TFPIS; 7E /N LA TFPla .
TFPIB 1 TFPIy'* , 1 AMH TFPIa J2& 2% MY
PUEARFME L TFPT 1881 315 8] ok — 228 10 1Y 2 26
A Kunitz 256 38R AS (1) R R R S X 3

TFPL J& Tt e 1l & 1 Bl 30 1 770 2%, 2 TF (1) —
Fofr A= B 390, 3 B R AR B I A A 1 4 R
TFPT () =A™ Kunitz 4544 3] - 5E 1l 8 42 1) 3 15
P TEENEM, — Kunitz £ TFPT 4544 8%
TR B4 FVa; 55 =4 Kunitz %9454 568 % 422 A B
i FXa; % = Kunitz S5/ 355 G 1856 H AR 45
AIFE AL, I H R E 45 G TFPT (4R T
S, S8 FXa (1990 41/ B 38 38 Hackeng
ORI R AE B S A AE BRSO a3
TFPL X} FXa A0 45 3G 5, 3 Bhise/E sk,
VR BIBFSE & L L TRPT /K AR I Z G Y7
o T RBEZ 25 (g A RE P R van Vet 251
WAL A B, F1 R RE A 2 [ A RE I3 TFPT Al
S MACEYIREAR, K rh, k4% 2Pl
24K TFPL,
1.2 ALETFEEMNIINERSEERR

PRI TEPL 3= %2 6 1l 45 3 LA ML ( vascular
smooth muscle cell, VSMC ) FIfE L4 P9 B 40 fifd £ B¢
B BRI G3U , R A 1V 22 oA S A i) 4 it 3% 58
TFPL, G135 E 5200 L SA% 40 B | il /Bl T 40 L A
JRE S AN A | B 2T 44 40 i 0 I 45 0% 7 2 A R 57
Du %5 RS & B, AR P IE ARG I A RE LA AR As
0 1M1 45 BE I & A TFPT A B SR, 76 As BEBR 4k
TFPT 3= 22 ph P R 4 T 9bk B8 40 B L 15 W5 &4 g
VSMC 55 550, [FAE, A MR R IIZEAN
PRI IE Sk, 322 6 i N B AR A o i b
1Y TFPL, 31 H K Z28FAE T 3k iy b AL 5 SR
TE As WY IMLAE T, TFPL B9 & &34 291 H K280 T
SR REBER A 27 HE iR 7 B AER Y, TRPT (7716
FER LT ILMIER K220 TFPL( K% 80% ) i#
aeb R R Ui 235 5 66 20 W 0 8 2 ) 42 1) LA
FELENEIERERRMEALEE Y 7 U85 & T A M, JF A
(1210 R i e 1 (5 w1 = WD LB 1 55 <)
TEPT 03006 B i v, AT A i 2 v S ) TFPT
IKETFER 2~10 /512 5 11 20% AR 45 AR5 TFPI
PEFRLEMLAE X 43 TFPT BY2E 5 & 1~2 h, il
JHF R e £ S AR, R K P AR PR TRPL 2y

A 80%I1 TFPT @ 13 HA =4~ Kunitz £5F 3845 4 1L
FNRE O (AL FEACE AR K% B R 8 1 A
FEENREN)IEREZ &Y., W H2AE —/NE45r TFPL
PLas i 85 18 sUAF A T a5, 1E 2 X #6419
TFPT & ¥ EZMPLEAEMY , BRibZoh, 846 K&
5% ~ 10% IEH TFPL AE7E T/

2 SMIERE B I & 13 7E B Bk O A B L BE LR R
HIMER R

TF EZRIBFIMAE SN, 6 15 15 00T 15
R AR TF , PR AR R 9 PN B2 AN 2 3 B305E 1M
MR . TE As B I8 2 360403, ok BT I A8 9
TR TF B8 TR M, 51 TF F1 FVla A4 8%
BEY TF/FWla, 306 774 FXa, b5 FXa 7= A4 i
F4) B AL 6 A T 9RRTE T XD A F Xl a, 35385 3005 77 4
FIXa,FIXa 5HA4H KN T FVWla — F4EH P20 L8
1) FXa , IS0 21 2 2 11 AR AT 4 35 1, Bl s 27
e S e A AN T AR o A A (R O S i i)
EEMIRAE A S5 5 R 4 B g, A = AR A%
JURE R A B AR . S, TFPL @ 55—
SEFIREE A I FVLa, 25 A4 My ah A I 4 i
FXa JEJ8—Fh ICIGPE R TF/F VIa/FXa/TFPI PU {4
BEYIRT TE/FVa 7= A SRR 45 1k T AR
BEMARAR AR, B3 T HUsE M Ve 58—, E%
Pt ) S0 1) e O R S o A A 1) B 1 S
N 3 56 = FESE MLEEIE RS , N B P A I A 8 15 85 9 -
BRI S YOS E A C, 7l FVa 1 FVlla 235,
Y R AL P TR, AR T AR O i AR Y

M

3 HARTFREMH WX B FORERU X
% RrHEER

B HETN IR, 205 R B TFPL TESESE As
PR EER], Pan %58 T TFPT BE K 5% Yo 2017
R E B R /N B O i, /N U N 0 Rk
TFPT, TS 4G SRR, 3 3k TRPT I8 1 As BEHREY
Sy B DR AN T As BB 2T 2 iR i) JE R R
DR VB 7 el b T A AR ) AR R B
T TP R AR M0 1 L AR B Y D RE L VSMC 1Y
HAFEFNGERS KL 4 )@ A H i ( matrix metalloprotein-
ases, MMP) B4 FH LA R BE I [l 19 D BB 3 2 52 ) As
KRR ELZEIRT, ZWMFEUEN], TFPT % DL 1
AR BATEGR AN RIE L, T A A HAHT As 19



308

ISSN 1007-3949 Chin J Arterioscler, Vol 24 ,No 3,2016

1EH.
3.1 ALEFEZMEMERNE AR

IEH LS N R UM & AR B LR P £
FRII6E , BEMS M A2 o A LA Ty B8 Fn 2 15 BT D g >
Xof 5 ol EL A o SR s R K T A P R T S B
T DIRE IR, XY & 2B N Bz T e B A 2 A I
AT IR AR T 48 T L % T 8 R 40 B 1 2
B 1A e S5 T P B D BB AT A A2 As Y DG SR
2, Hembrough 25" BF5¢ % PR, BGZT 2 40 i A= 1 X
TREAS AT 0 B AN 58, 1T TFPT 2 HA S50 4
0, B UL UE B TEPT RE A6 90 9 B2 40 i i 36 5, 76
As KRB B 105 9 30 ik P B Xof {1 28 B iR 2R
FHORE A5 400 J05 119 308 375 14 344 1=, T 6 DA B2 400 i 3% T A 7
RS LR 25 A 52 R RE R 25 5 1% B I 2 L IR F A
(KA SR, TRPL A DL i 45 & 9 B 40 i i
TR B 1A 32 AR S A1 1 P R 440 5 A 28 B A R
R 25 DTV 1 PN 1 40 B 1 0% e | 2 P LB A 1
YRR, N RS B B B 1 A2 AR B AR vl LA B 8 454t
TFPT (FTEFE M, AEs T X — &, AA T
SETFPT X BEBR P T A 108 T 1t A5 4 ) 390 i 1
FAM Xu A 38 5 BF 55 E 52 TFPT 10 il i 45 5 A=
(R RS X6 P B2 4 0 BB A . Gl
Uyanik 25738 s BF 58 1 & B, A KR 8 35 TH
(4 TFPT 7K V-5 P B2 4 463495 B2 R 101 As 5 56, J&
B A5 493 5 B AL 04 SR, I HL & B TRPT 75
K- 351 20 ok pAg 6 e P B T A O
3.2 HARTFEEMNHMSE EEHE

TE As &I R v I 40 A o B ) S 0 2
&AL As BIVERE . W40 M IR 4 ) TR 20
J 2 As BEBR A 0 R 20 04 B TR BER VR, B S
MM T A AR B e B S TR R, TR
BN EE AR SR AN S A 21 R
FEH RIS e 14, SR FEE L
RAEAMM A A 2tk As AR, Pan %5 5%
BRI, A TFPI i # ik BEAEE i [ Fas/FasL i&
okt F v An A UE T, I As B9 & AR AR
J& M Pou %61 Y SZIG S B UESE T 31X — 4, 30
7 I5 B 5%, Peerschke 4311 1 Hisaka %2 ¥ %
B, TFPT B 5 90 R A S 1, AT REELA A As (R
i S LA B RS E As BEBRBYVE T, Chen 457 fe
(1 —I0F 5% & 30, %2R B 1 E JE B R/ B
VSMC i 43k TFPI 6848 11 il . vk 40 At 5% 2 41 i)
TR T As B9 K A L TR
3.3 ALRFERENHEHYS I EFBALHEME

As BV 41 I 15 RE 41 AN W7 77 25 45 b 41 i

7R K R 7R 5 VSMC YT RE , {2 E VSMC
FARIEAE, AT AR R VSMC (178 p 4 AU
ok A R A3 WA K R ) 40 i Zh L B ( extracellular
matrix, ECM) , fi & B A8 B9 VSMC K PN B2 41 Bt 7E 41
P F RO VE F R 20 W 2 Fh MMP 2 21 [ i ECM 25
HIFEH , A VSMC 11— 25 3458 RN B s 25 A
HATCZE B TF/Fa &4 9 AU A4 & i
WARRYE I, R RSt VSMC 3R R A | 1M
TFPI 2 TF 1A BN , Gt il T/ FVlla B &
Y1, At TFPT XF VSMC ()3T B F1 3 58 AT $00 i F
FH™) . Sato %524 38 i R AMIFF 5T &z BRLA6fE 35 8] 4 e
FoAR I RIK TFPL R 6 TF/FVa 75509 30 Ik
VSMC it # , BATERT TAE P &4 A TFPI
Fo PR %) R A T B I e EARSMNGE FR I VSMC
S5 B TFPL D e YL fig 6 W 0 41 ] 2 VSMC 1Y
RS ARFR AT, VSMC B W7 X B LK 1 B
BASHT ki BEE— 1A Sun %00 W5
RIUAEIRPE5 G al DK 43 A 380 vpr 3 3 3 2
Fe KA TFPI RENE B 58/ P IS A 34 2 5 1k
7, AAMRAUESE T X — 5, 3 & 35 X6 4L AR
LU P BRSSO RR BE U D T 43%
3.4 ALRFERENMHMWEERESEELDL

As BEHLET HEME 58 4 Mk i B3R 2L B F ECM
LR L AR I S 2R 1 SR A 2R i B
Bl MMP £, INITTRRAR As BEBRAGFRE 1, Se & 51k
BEH R o, TR R AR AU 4 TR AR A
Jitg 40 % 4 ( tissue inhibitors of metalloproteinases,
TIMP ) & MMP ()—Fp NIRRT 68, BT &3
VFEZEARSA S TIMP Y 2 56 A i A LAY Z L R
FEH1, FF AT REAE A MMP B93MI50] . Hede TRPT 20745
PR BEA XS TIMP B 3 SRR , R I RE 6% EL
FEPDH] MMP (936 P, 1 HL, AH E T TIMP #E— [ 1)
il S DL 4, TRPT 00 1) 2 1 Rl ) 4 FH 91 L o 3t
i, AR A Koop %% & Zhao %7 g
JEHIFSE I TEPL RERSHIE] MMP (975 VE TS ECM
BRI/ L 4] VSMC iR, MMP 7775 T As B
Py e A A A EEAE
3.5 HALARFEEIHEY S5 mE

AINIGPEEE I 34 48 0N IS 7 AR T T A 5 O
M FXa FRVSTEAOTETY As RO L, 5 I B AE 0% 18
Tk I e 20 L A MIMIP 543 006 248 L 286 B 43— LA
PGS VSMC A Fns 5, 2 1 As 19 & R F1 K
&, BR TSN BRI R AR 1) & A, TR/ FVTa 2
EYIRREE IR As BOTE AL VSMC AT RS RN 5 LA



CN 43-1262/R " [H shikfifb A= ids 2016 4F55 24 555 3 1) 309

KA PRS2 Y TEPT % T A B I ik AR
B FFAMEIVE R, 385 FXa HOMEY J7 2 FELWT TF/F
Vla AW FEA0 ] FXa 17 A= oh A0 58 1 6 1)
i, TEPLE S TF/FVla &45Y) B LEEF FXa
HAME As BUFE AL, X FEHH TFPT AYHTEEVE AL L fi#
BEHARYT As TR ERIVET . A BF90 & B TFPI BEf%
3 31 A O T P 3 P DT 490 ] Ik A 4% 3 467 1
IR, X AIESE T TFPL B B st /e 2

4 % iE

TFPI J&—25 B A Kunitz 59 45+ 55 ) 3 58 1 25
P 50, 2 AT B A ME— BT TF A 5/ 4
TR PEEEIM AR AR ) KR Y . TFPT 322 pl Il 55 N B2 4
JHLFN VSMC A B, e 38 1 4101 P 5z 20 e e 3 1 A
HE As BEHAL F A A A 08 T BT MMP 39T 1 |
T VSMC 1 3458 FE RS DL Kl TF/FVla E &
Yy BEINFGEFN FXa BAE RS 24T As BI/EH. As
)& R RAEAR N & — A A2 1) 8, TFPL 2 A5 34
AR FAPLRE R T As HETSA Rt — 2 IF
RAEGE , B ATRWESE R B8 AT TFPT 4T As 1Y
YEFRTRERCATRYT As PEBORR OB ik, i As 90
(I ARIR ST R T 1 L i

[ &% k]

[1] Morange PE, Blankenberg S, AlessiMC, et al. Prognostic
value of plasma tissue factor and tissue factor pathway in-
hibitor for cardiovascular death in patients with coronary ar-
tery disease: the AtheroGene study[J]. Thromb Haemost,
2007, 5. 475-482.

[2] Broze Jr GJ, Lange GW, Duffin KL, et al. Heterogeneity of
plasma tissue factor pathway inhibitor[ J]. Blood Coagul Fi-
brinolysis, 1994, 5. 551-559.

[3] Broze GJ Jr, Girard TJ. Tissue factor pathway inhibitor;
structure-function[ J ]. Front Biosci, 2012, 17 262-280.

[4] Maroney SA, Ellery PE, Mast AE. Alternatively spliced
isoforms of tissue factor pathway inhibitor [ J ]. Thromb
Res, 2010, 125. S52-S56.

[5] Ndonwi M, Tuley EA, Broze Jr GJ. The Kunitz-3 domain of
TFPI-alpha is
enhancement of factor Xa inhibition [ J ]. Blood, 2010,
116 1 344-351.

[6] Hackeng TM, Sere KM, Tans G, et al. Protein S stimulates
inhibition of the tissue factor pathway by tissue factor path-
way inhibitor[ J]. Proc Natl Acad Sci USA, 2006, 103 3
106-111.

[ 7] Tchaikovski SN, Rosing J. Mechanisms of estrogen-induced

required for protein  S-dependent

venous thromboembolism [ J ]. Thromb Res, 2010, 126:
5-11.

[8] van Vliet HA, Bertina RM, Dahm AE, et al. Different
effects of oral contraceptives containing different
progestogens on protein S and tissue factor pathway
inhibitor[ J ]. Thromb Haemost, 2008, 6. 346-351.

[9] Winckers K, ten Cate H, Hackeng TM. The role of tissue
factor pathway inhibitor in atherosclerosis and arterial
thrombosis[ J]. Blood Rev, 2013, 27 119-132.

[10] Du X, Chand HS, Kisiel W. Human tissue factor pathway
inhibitor-2 does not bind or inhibit activated matrix metal-
loproteinase-1[ J |. Biochem Biophys Acta, 2003, 1621
(3): 242-245.

[11] Crawley JT, Goulding DA, Ferreira V, et al. Expression
and localization of tissue factor pathway inhibitor-2 in nor-
mal and atherosclerotic human vessels [ J |. Arterioscler
Thromb Vasc Biol, 2002, 22(2) . 218-224.

[12] Novotny WF, Palmier M, Wun TC, et al. Purification and
properties of heparin-releasable lipoprotein-associated co-
agulation inhibitor[ J]. Blood, 1991, 78 394-400.

[13] Pan J, Ma D, Sun F, et al. Over-expression of TFPI-2
promotes atherosclerotic plaque stability by inhibiting
MMPs in apoE™ mice[J]. Int J Cardiol, 2013, 168: 1
691-697.

[ 14] Hembrough TA, Ruiz JF, Papathanassiu AE, et al.
Tissue factor pathway inhibitor inhibits endothelial cell
proliferation via association with the very low density lipo-

protein receptor[ J]. Biol Chem, 2001, 276, 12 241-248.

[ 15 ] 1Ivanciu L, Gerard R, Tang HW, et al
Adenovirusmediated expression of tissue factor pathway in-
hibitor-2  inhibits  endothelial ~cell ~migration and

angiogenesis[ J ]. Arterioscler Thromb Vasc Biol, 2007,
27(2) . 310-316.

[16] Xu ZH, Maiti D, Kisiel W, et al. Tissue factor pathway
inhibitor-2 is upregulated by vascular endothelial growth
factor and suppresses growth factor-induced proliferation of
endothelial cells [ J ]. Arterioscler Thromb Vasc Biol,
2006, 26(12) . 2 819-825.

[17] Uyanik MS, Pamuk GE, Pamuk ON, et al. Tissue factor
pathway inhibitor and thrombin-activatable
carboxypeptidase B for prediction of early atherosclerosis
in gouty arthritis [ J ]. Thromb Res, 2014, 134 (2).
526-530.

[ 18] Pan JJ, Shi HM, Luo XP, et al. Recombinant TFPI-2 en-
hances macrophage apoptosis through upregulation of Fas/
FasL[J]. Eur J Pharmacol, 2011, 654(2): 135-141.

[19] Pou J, Rebollo A, Piera L, et al. Tissue factor pathway
inhibitor2 is induced by thrombin in human macrophages

[J]. Biochim Biophys Acta, 2011, 1813(6) ; 1 254-260.



310

ISSN 1007-3949 Chin J Arterioscler, Vol 24 ,No 3,2016

[20]

(21]

[22]

[23]

[24]

[25]

[26]

Peerschke EI, Petrovan RJ, Ghebrehiwet B, et al. Tissue
factor pathway inhibitor-2 ( TFPI-2) recognizes the com-
plement and kininogen binding protein gClqR/p33
(gClqR) : implications for vascular inflammation [ J ].
Thromb Haemost, 2004, 92(4) . 811-819.

Hisaka T, Lardeux B, Lamireau T, et al. Expression of
tissue factor pathway inhibitor-2 in murine and human
regulation during inflammation [ J ]. Thromb
Haemost, 2004, 91(3) : 569-575.

Chen D, Xia M, Hayford C, et al. Expression of human

tissue factor pathway inhibitor on vascular smooth muscle

liver

cells inhibits secretion of macrophage migration inhibitory
factor and attenuates atherosclerosis in ApoE™™ mice[J].
Circulation, 2015, 131(15) . 1 350-360.

Hplroyd EW, Simari RD. Interdependent biological sys-
tems, multi-functional molecules: the evolving role of
tissue factor pathway inhibitor beyond anticoagulation[ J].
Thromb Res, 2010, 125( Suppl 1) : S57-S59.

Sato Y, Kataoka H, Asada Y, et al. Overexpression of
tissue factor pathway inhibitor in aortic smooth muscle
cells inhibits cell migration induced by tissue factor/factor
Wla complex[ J]. Thromb Res, 1999, 94. 401-406.
3, TUEe, ak—16, A A2 T IR AR I A
PRI T 15 -3 LA S R Y s [ 7). v [ 3l bk
ek, 2006, 14(2) : 111-114.

Sun LB, Utoh J, Moriyama S, et al. Topically applied tis-
sue factor pathway inhibitor reduced intimal thickness of

small arterial autografts in rabbits[ J]. Vasc Surg, 2001,

[30]

[31]

34. 151-155.

Fishbein MC. The vulnerable and unstable atherosclerotic
plaque[ J]. Cardiovasc Pathol, 2010, 19(1); 6-11.
Bajaj MS, Ogueli GI, Kumar Y, et al. Engineering kunitz
domain 1(KD1) of human tissue factor pathway inhibitor-
2 to selectively inhibit fibrinolysis: properties of KD1-
L17R variant [ J ]. Biol Chem, 2011, 286 (6): 4
329-340.

Koop CW, Holzenbein T, Steiner S, et al. Inhibition of
restenosis by tissue factor pathway inhibitor:in vivo and in
vitro evidence for suppressed monocyte chemoattraction
and reduced gelatinolytic activity[ J]. Blood, 2004, 103
(5): 1653-661.

Zhao BL, Luo XP, Shi HM, et al. Tissue factor pathway
inhibitor-2 is downregulated by ox-LDL and inhibitsox-
LDL induced vascular smooth muscle cells proliferation
and migration [ J ]. Thromb Res, 2011, 128 (2):
179-185.

Borissoff JI, Spronk HM, ten Cate H. The hemostatic sys-
tem as a modulator of atherosclerosis[ J]. N Engl J Med,
2011, 364. 1 746-760.

St Pierre J, Yang LY, Tamirisa K, et al. Tissue factor
pathway inhibitor attenuates procoagulant activity and up-
regulation of tissue factor at the site of ballooninduced ar-
terial injury in pigs[J]. Arterioscler Thromb Vasc Biol,

1999, 19: 2 263-268.

(MCH RS



