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Expression of Tissue Factor in Atherosclerotic Plaques of Carotid Arteries
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Emerging evidence suggests that plaque destabilization based on persistent inflammation in carotid athero-
sclerosis (CAS) plays a critical role in cerebral infarction. Tissue factor (TF) acts as a membrane-bound receptor
for activated factor VII triggering proinflammatory cell signaling. The aim of the present study was to determine
the involvement of TF in destabilization of CAS plaques. This study was carried out on carotid endarterectomy
specimens obtained from twenty CAS patients. The specimens were processed for making 30% sucrose-
immersed, optimal cutting temperature (OCT) compound-embedded frozen sections and freshly frozen materials;
the former was used for immunohistochemistry, and the latter for immunoblotting. The primary antibodies were
mouse monoclonal IgG; against TF, CD68, a-smooth muscle actin (SMA), and B-actin. Immunoreaction on sections
was visualized by the avidin-biotin-immunoperoxidase complex method, and that on blots was detected by the
chemiilluminescence method. TF immunoreactivity was localized to endothelial cells, CD 68-immunoreactive
macrophages, and SMA-immunoreactive smooth muscle cells, and it was prominent in macrophage-rich plaques
(MRPs) compared with macrophage-poor plaques (MPPs). The immunoreactive density for TF normalized with
B-actin was significantly increased in the MRP group compared with the MPP group. Our results suggest that
TF participates in destabilization of CAS plaques, by its expression in the lesional cells.
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RIZEBE, TI— 7 ORRECDIFERTIC BT
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LPIZEND0D0HBY. TIT— 7 ORFEIBIE, T ¥
¥r5 vy oI, BUEREY REH (OxLDL), &
PALSE VII KT (FVIIa) 7% & OGBS e
BE\AERI$5 2 &I CLDFELRLMRSNE L2
ABNTVS,

MR T (TF) 139k, ARARAOERENF L LT
WEITLNTERY. —7, % OEBREL,
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1. EflH LUEBRER

AIFZEIL, RAMBRERERITERAIN, KA
MEDELN/: CAS BE 20 EBlZxtg & L7z, #
BHE, ARERAREEIVECSHBIIR N K BER (carotid
endarterectomy ; CEA) %%}/ CAS & OSHE)
k75 —27Thab. FIEFO CEAMEZRAKEE
T208L, —H»H30% A7 10— AEH pHT6
) v ERRE AR (PBS) #iiZ:% (optimal cutting
temperature ; OCT) 3 > 737 v N FE#ETF %,
it 2> & FrHEBAEM R 2 NS NER L 72 irE i,
Bitk% 30% A 27 t— A PBS ¥ WIZIZIE LT 1A
BIBAEDPFIROIIZILA, A7 T — ZADHERNIC
RELI-ZEEMAELIZLET, FIATAATEE
YEERAWCTIAFy 2k FAICOCT a >
Ny FUMLUTERL, BHEEDITHMEEET
DO, —80C T CHMIRAT L7z Sk il
AL Fg Y, RSSO A A T ey b
TEHT I B 72,

2. REHEBMLFERSER

—RPLAIE, 9T TF $idk (mouse IgG mADb ; Clone
No. 4509, American Diagnostica ; 1 : 200), $L CD68
ik (mouse IgG, mAb ; Clone No. KP-1 ; DakoCy-
tomation ; 1 :10,000) B & ¥ o-FigfH 7 7 F ~
(SMA) #t & (mouse IgG: mAb : Clone No. 1A4 :
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DakoCytomation : 1 : 1,000) T 5. SHER] DA
Y%, 100% 72 F 2k b 4C T 10 7R EE
L 7:1%, HKLEL, 3% @EALKkFEAKIC & 2 NEPER
VA F Ty —BEEIELE 4T T 10 5H), PBS
(pH76) 1 X 2, FIFREHWIMFEIC X L IRFE
HIPTARKE & BOG REMEE (R 20 570), HHF v
MZEANEMET Yy EdF U{EEHEALE 4 R
T, 4C F—M—kPulk & BB S 872, RIERISEY
&, Vectastain ABC %> b (Vector) # w727 ¥
VIEFFURERVEF VS - EEAK
(ABO)EIC X BRI L7:, BEAFRICEY7I /N
YIVVERG, HEEIZEAT MRV VM
Wi, —IRPURROG & AW L 72U % Bt BUG K B
& L7-. TF ofEHk b # R, BEDR 2B
JaEAR IR Vet Ty (H&E) #8155 5
FIZ CD68 B & 1 SMA D stz gt b
iz L oOWCHEL. CAS 79 —271%, Bk
221912 macrophage-rich plaque (MRP) # & macro-
phage-poor plaque (MPP) B ZH#EIZ/E L7, ¢
Z%bH, MRP &, MBOMIEOIEL 7 5 it
WEx7 -7l E 2L, CD68 Bt~ o
7y —=VWILEEICBIRENs b0 ER L. £
7z, MPP &, Meggtkpriz K&, CD68 it~ 2 o
T 7= IVRILOBHEEEINDL DL EEL T

3. 414/ 70y MER

— PRI, Pt TF Pk (mouse 1gG mAb ; Clone
No. 4509, American Diagnostica ; 1 : 1,000) & & O~°
PLB-7 7 F ~ Hifk (mouse IgG, mAB ; Clone No.
AC-15; Sigma ; 1:1,000) TH 3. EREBIOHEEHR
e %, 10RO FEY & — MEHEW [RIPA
BEWIC TR 7 —YHERES 7 7V Complete
Mini (Roche) Z#IM L7z 0] LG L TKLTH
EYx24x— ML, 4C T 154 15000g Tuat-L LT
Bonhfz ke TILve Lz EH I vhok
P11, Bradford #:12d & DWW THIE L2, &Y
¥ 7 ViE Laemli #E i & S BIRA L CT5 4 M
SHIR, KL — D ITEARE 30ug ISHREL,
10%SDS-PAGE TRR%, XA PVDF K (Mil-
lipore) ICHEE L7z, Zo7ay MEzFER T,
5% A ¥ 4 I v 7 A Y pH75 Tris #& & £ 3§ /K
(TBS) A CALEE L CTIERF B IPUAAS & BOL % BRI
L, 01%Tween-20 bl TBS T2, ZimT1
AR — R PR & BUE S8 72, S BUGEY & ECL/
ECL-plus ¥ v b (GE Healthcare) % f v 721b5238k
FUT I DB L7z, —RPURIUL % B0 L 7% e
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1 SHEIRT 7 — 28 L 75— 27128175 TF, CD68 3 & I°SMA 12 BT % Sl

WRIED IV —

Bar = lmm. MPP : macrophage-poor plaque, MRP : macrophage-rich plaque, SMA : a-

ST 7 F >, TF @ KT
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B2 ~z7u7y—YRBEGEHRT 7o —28{L79— 2128135 TF (A, B), SMA (C)
BLOCD6S (D) I2B1T 5 GIEHMRAL IR D S %

BEA  EEIRPETEIE PR ANE, BRR 79— 7 REHADE R MK, FBRA &
EMSTFEHERE, AR RE~rs0 77—, % HAEMYE, Bar = 10um. SMA, o

FEFT 2 F v, TF @ HER T

RTHmBHE, TFGEHEMIE, MPPEE L L T
MRPEECT X D A#iPH TH Y, CD63 Wk fH sk &
SMA BplE#EBAELZY)E) LHITHHL Tz
(K1), Bificasb &, TF REEEE, MRP Tlk%
< OIRFFREABIHH S L zoizxt L, MPP Tl
S PBOMBICRIBENDIZT E L h o7z TR
i, 79— KHRTT— 7 PRI AELE 2 HET
5 IMENEMIE, CD68 FpikidE~ s a7 v —I%
5 TN SMA Rtk 7B MU - i M L2 R A L Tw
72 (M2). BE~ru77»—IIZB1F5 TF HEik
P, KEICiEERRO b o L ki LT, /NITIEE
FIRO D OTHBHICHRI SNz, 2B, TV Y733k
T, TFREGHEIISENTH 25, D LIRIE
LA SN h o

2. TF DEEAE

Ty b ORISR L — V3 h B RIE
WZRELRDPoT2Z DS, TIRPRRIS DFE O
YRR W Z E DR I Nz, TEB LU BT
7 F v ORIEENL, FEFh 47kDa & 42kDa
OB IR Sz (K 3A). TF/B-7 7 F V&

FEIEE MR E X, MPP BE & B L C MRP B C
BRI EHLTw (K 3B).
z £

AWFFETIE, BB ANITIZ X D, TF 2%
N CAS 79— 7 O EHRMBICRET 22 &
BXUA A 7Tay MEFFICLY, MPPREE L
TMRPH#TTF OFHADPTHEL THDH I EHHH
Plleotz. TNHOHFRFEX, TFORBLE ST —7
DRIEEE) & OEHELREEZRE L TW5DH, LN
FFgEIZ L UL, 79— 27 2B A BIEHFBOIGHE &
BIEALIEX, 77— OARELE 6L, MRTE
B 7T — s MBI O T % 1ESD & v )29 &
7o, EFEOBIATFRESYE H BRI L,
BIREILIE TF oBRESICL DV RES N, TF O
T MILOHHIENEZ EBHLNIZESR
TWa", ftoT, SHBIE SN/ MRP 2B 5
TF OBITEE, 79— 27 ORREICEB TS TF
D5 EZRL TS,
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*p < 0.05. MPP : macrophage-poor plaque group, MRP : macrophage-rich plaque group,

TF : tissue factor.

FELUTERT DI L, BEAERIL FVIIa &Y
Y RELTRIESISIZH T 05, [HEMEOB)IRAE
LTI, MENEMEOEBEITTHEL TWD7
¥, MK D OxLDL & & 12 Vila 2SR EOIEY
WZHe A AT WA, FVILa 23R ERE G D F 12
FETHZERERT O EEMEMTE E/EGT 5
L, TOMBEMIZIEZERMFOL rFF—¥
cSrc BEH L CEEILL, RENZ Yy 7FF -
(MAPK) T& % extracellular signal-regulated kina-
se (ERK) & p38 B X U#=E KT~ nuclear factor-xB
(NFxB) #i&1bd 27", ERK i3, HMKEFISE
MAPK (DT &, Y1470 Y DEFELT
RN O 2 0 & B2 7. p38id, A ML X
ISE MAPK 128 L, 1% NEZB45E N F vascular en-
dothelial growth factor (VEGF) % #5E& L TILE £
UL LB, REWTA NI U THDIELR
B3P F-o (TNFo) Z B9 %%, TNFo ld4— b
7254 LN T 7 T4 VR A LT
BRI % i L, NF-xB TR 90 (e & {51
WEFET L. 22T KRR EREFEY &3,

TF, ¥4 A4 >, rEHA >, WA, ks
HHF, MRAEEREESR, 7Y — T U hIVER
MELRETHAH., ZOLHIZLTHE THIRES L
7z TF (&, MfalIC 8%, FVIa & OFEMI L) H
O, Bk ORIES 7 F N2 EEALT 5. - T, TF
TR EGPTIC B 5 RIE S DO BEALICERNT 5 &
HEshD, e ORERIZ ZhooEFEHETEN
t b CAS 77— 7 TEBITE Z o T 2 IRPLEHL
HRLTW5,
FLODLERAIAMEIBNT, TFA L b
CAS 7' 9 — 7 OFRERBMILICRE L, KAEGHE)AS
IR TSI —27 TIZTF OBESHMLTw5 S
LERLIZ. TNHOFRIE, TF PRIETEE OEBIE
L2 LT, 79— OREENELLT LR
RBLTWS, TFIRZHE T BERT L LToOM
MABER SN TE, L2LL2S, WERETO%
FERIBCBWT TF 2SR-3R B O BTN %2 Z 8§
5, TEFOLERBZVLTWRICMET 57 FVE
EWE OEMALE R 2R AL, BE % TF 0%
BEed+sZ L2k 75— NEEbx Hkd
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