Fw—) ZYr A8EE (VWF cleaving
protease) 123§ A PRV ELE SN D
OB TEVWETIVF v - TR
ML, $hICEhERSRS
M/NFEHEDE I ITE T 5 Z LAY
HOARBETHL Z EDHBP LY, F
fz, Wit OVWFYITEEER O # 5T
ZRNPPEEOERAF & L CHEE S
nTwa?,
A28 SN A E (hepa-

rin-induced thrombocytopenia : HIT)
Ay g 2 B OHURASITIL/IME
G, MM E 726598
BTHY, ~) PEREID0.5% 12
FBHRT B L b Tz, EAIET
B/ NS OB D D, BEMILE
A % [ JE 1% BF (disseminated intravas-
cular coagulation : DIC) Li&Z &L 5
LR O HITR TR
MELCES N, TR~ R
HB1~5HBIZEL, FHREFCTHS
A5, TEEA/Y »BifaTE: 6 ~ 108 %
WAL, MEEL EoMELFRET
BT Ehb, A1) BRIV
BIE - AR AESE B #E (heparin-induced
thrombocytopenia and thrombosis syn-
drome : HITTS) & & F:iZh 5077,
HIT Tid A8 ARGl MU
PEEL, ZobifFiEETomEE, o
T, 1gG & IEH 0 % /MR 4E (PRP)
rREL, AV CEITAAEE
PEREINLZ LICL ‘QEiEﬁﬂéhéﬁ‘,
ZOFEREES RV oo b=

FRR /MR vy TS S/ MK
BHREr2&ERET L2 L 45HTEH
ELTbNTEZYY, /4, HITT
ANy 2 L MM 4 RFOEEE
AT BHAERDITER S N5 O DT
HYH, ZOJEREHTLZ LIS
AL E 2, Bl 1L % M2 FHEL-
ISA¥ v SRR SN2,
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®1 MU CIEERMEREODMAE

MR SHTERHE
. Mt fE

H oW HPHBOERIT BT LER, iR,

EMERE, BF

AN O MR, MR I RIER R R % I8

WRE, HEREBREOVTIIIC L > THEHSAZ TR RS 2.

B RFEESINICR, MREFDEEOREFRR 2 MELTCHFET 2 LEVH 5.

2. HEROEE

(Mﬁ%%lﬁﬁ%ﬁﬁuib%ﬁéht%%%uE#&%%@&%mﬁﬂ&tﬁﬁé1@U

EOHAT DL,
L) BEOHFE, 78, RET2CL2,
Bl EoReE.

TR EE 2 B R OHR3GB LR - B1F 5 1 8-

(o) FROBHFER - RV EHEECNRE BROBEEEREVHRIL S - IR0 DL 12
BT 584 3 B L OBBAAEE 7 BRI,

REDEEE

1. PBa-glycoproteinf®FFHMA N V) €y FFIT + 5 EBHEM ZELISAEIC L b,

IgG - IgM

isotype®D —F XBTE DA W V4 ) ¥ L HifEd 6 BEU EORMBT 2 E, W&,z

L BEOTEME R,
2. Bk meE

KW—=TFATvFaATsr sy /) YIRERERRGEHREES) O N A

FIALLIHEST, ROAT vy 72k 6 BRLU LoOBBc2 @M LmigERicv—7s2 -7

yFaAryIy o EnG.

@UEHALES b o K7 T X5 VI, 73 Y RERE, SRS v L visEEE, SRS
TR ECEE, FERAY)VBHLEDAZ Y2V T A ML) VIR RRIER:

BERMOEREZD 5.

OYARZ ) == 77 A PTRR LRENBAFEE 2 S/ MRS L ORSICEYVRBIES R

v,

QDAY —=2 77 A} CEREL-EERBABHE ) Y IHEORINC X 0 EHEREE S

s,

(DEMRTFA > ey —2Ass ¥4 EOBREESEFSEDI B S,

HELIRY ¥ IREAEGRRGBRSHEEO L2 C &b 12 LREBHRED 1 D& L

BEBshs,

U BRI
) v BB E PR AEEEE (antiphospho-
lipid syndrome : APS) (& Ifil {4k 28
rmﬁﬁﬁméﬁﬁmﬁwﬁﬁﬁﬁm
ENFERFOI0%BMRICED LN
Amué%%ﬁﬁﬁﬁ%
(systemic lupus erythematosus : SLE) 7
EORBERR B ORIEERIIE Y BE
L, FRoDEBEYEHL 2VERE
APSE DB Y, BRERMICEEHOH)
IR - BRARIMUARSE & 3B 7 & O IERE
2EL, iy I ¥ P (ant-
ACA) R V—7

Z 1)-5)15) 16)

cardiolipin antibody :

AT vFATITIY
LA) 7z EOHL) ~ BREHUE
(antiphospholipid antibody : aPL) 2782
WHNHINNI - APSOER & L TH
FEHMATEIZ & ) ZESE AR5
#E BY APS (catastrophic APS) 4% 1,

F (lupus anti-

coagulant :

— 1064 —

i A 22 12 MR B2 BE (rivedo reticularis)
%1 9 SneddonfEERE %2, HHE %
£ 9 Kohlmeier-Degos EEHT T &
FilaPLefE) ZEMMEB SR T2

§1nw%$uﬂﬁﬁ%%éht%
8 MAPSEME Y VARV AT X

A%EM%&@ﬁLm:/«/#x

RRT. ZOBREEONY L LT,
fERDBUTAEEICFER S Tz lih
WP EPLEHEE SIS R 2
&, WIREEVPEERICER IS

, aPLIlE & D REILASERR MR 1k
mi%®ﬁ4F74yu%afﬁ%é
NTHBEIEFHITHNA,

EEIMED APS TR I/IME - B - 41
BEEL~—d — O EAPNESESGE
DEEZP2DLTHED LN DL,
Feb ORI L L, BIFESMELIE
B TaPLIGHERE L MR CHBT 5 &,
B CHERERLD by - 7



YFha Y UEEE(TAT) AR
WBETH o722 &6, LU VIEE
PRIC & A TATTE R HE 25 AR T L
RS LT B TR EASTRIZ LM,

BEIERFRZE
BRI TR ZE, Mg S
A4 — N & B HI 5 ZAMK
2B O EEAEE LS TTE L
MEEEELCTCLEIREHTD
C REBHEEOBVERBLEL
TE7YFrery¥ryIAT-MmRZ
fE, 7054 C((PCORZRE, 70
74 S (PS)RZENHITONL.
Wi d Th S EHOFURE L G0
MED0% L TFIETLCwa T8
(RIEE) &, PUREILIERE TH 505G
D AHE0%UTIET LTw5 IR
(GTFRFER) 2 5092,
EEENE A IS BIR AR AE & 0 BRI

p 1)-5)22)

BEICEELRZE 2 FELTWEDT,

BEMHIERFRZETIHEEL D b
BIRIMEAE 2 £ U3, Mgz &
U7- 8% T b R E#IR M4 SE (deep
vein thrombosis : DVT), i £# i
(pulmonary embolism : PE), &R
I 4 #E (cerebral venous thrombosis :

CVT) DR H§ HBED LI,

F 7z, EERERLIERE TR ZAE TR,
Wi, AME T, BN, BRRICKD
BEMIERFOSHLETE S LR
TWOT, Ihbh xR HRE L7
HEZE B E CIL B E BLIE H K ZIE % BE
JWLBENSd B VI,

AT- MR ZIEN B R E R EE
BThh, FEBREOAT-NWRZIER
WESNTELT, ~NTUHEADAT-
IR ZHERRE TORFOEENA
TETHAHY, EEZIIBVTITFHR
IMAEAE D H 7% & TEYRMARSE O fERRE

F bRV AT TILTINOR
%o AT-MAETFOERIHRE SN
TEHY, AT-MIRZEDONT DESE
WBIBED ) A7 D5 EHLR Y, &
HHED0.05~1.0%ICFHERIN, W
DVT® 1 %W AR L, #EEMEL&ENE
EZRFERD L SICALNE EHEsh
TWAHVIDD R 70— BRERERE T,
RE~NOKEOEAD R TSI LI
Lo THBREDAT-IRZELZEL S
Z LSRRI o TB LEDPD
61)-5)22).
PCRZIEILAT-TERZIE & RIS
WETERBEEEEETHY, ~T
OEANRERETFERY, FY )T T
DEFBIREETH B, Lol
BN 72 o TPCRZHE W et i
HAEETHY, FEBENIEAT
DG ASMARRE & FAET 5 &\ 9 BLAS
RSN, ~ToEGOREZ MO
RHOBETFRE L OMEERICEY
MBED) A7 DBEE AL ELLND
E )k o sz PCRZEE—HAD
DO.5% AT OBECHEL, #IRIM
BIERE T 2 ~ 5 %IWPCRZIEDN
M BN A, Polymerase chain reaction
(PCR)EDHE AL & ) PCRIETRIF
DAZ ) ==V THEESHERY, %<
DR EREPRAE SN, FED
F— ¥ R— A 2121606 DPCEE T
BEBHINTWBED, JHH{LPCK
ik (APC resistance) {35 E %V HF
DEETF R (factor V Leiden mutaion,
506Arg/Gln) TH L, HATIX 1 ~
9 %IHFAEL, BHIRILIED20% 1278
DOND RS FEEOE VEREREET
HDF, HRATHELBRSA T
7;? v \1)-5)22)23)25) .

PSIZiE, #PSD40% % &, APC
a7y sy —IEEN D B MEEEHET
HBPSD60% % &, APCI 777 ¥ —
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eIl Y il

WGP 7% W CAb#5 & & B (C4bBP) &
BWAK T T 5 C4bBPH A E A D
pwmn g iEEEPS O HIE AT
PSOME L ) b~ T oS DPSKIE
ELEFHLOBINCERATHLZ L
AREND, BIROAREEED 2 ~

5 BIPSREZENHFILET S L ENT
WaH, BAATEHL»EZEVEWVT
WD HHVIPD pSII RO BT
RERICE ) A PR O A
LA L, HIRTIEERD20%E TE
THaEvbhTWD,

35 [E BHLLE R TR 2 C U i e
A= FIZHEIL OIS 2 kb 720,
BEE b — 2 =2 LR L, BEE
HALSE L, ZRBBOTHEELES
ERRIEE b~ — b LR T 5. &
[ B 1R - ZAE O B W 1 R B
HFoOPEECERE L HET 24T
BHHH, TINT 7Y YARBETE
PCRPSOEAENSMKTTHDT, T
77U rORREFIETZ A, HIET
ERVBAITEASY Y OBEIYY
BZ, TVv77) rOMEFEELL
LEZONLRAWIZIET B Tl
EYH., Tz, ERMEEMIEETR
TIERBREEREROT, ok 21
EORKEEFHS L TRLTY, RA
EERRTALDICOTRLERY FEk
o OFMATEF 5092,

BEENENREERR
TrousseaufE{EEE
DICIZH#AT L 7- BRI < B AE R G
> TR L Z2EEBLFETH Y,
HHEILSVWIEEE THREEDR
R LTREICE CLERSD 5920,
T/, BEROEMEEIC L ES
DIC (ff& EDIC) % R DIC (DICHEfi 1K
B)2EL, BMEEISMHERE LT
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A U % Trousseau i 5 B i3 3 1 5
THEEAE R BE (paraneoplastlc neurologic
syndrome) & L CEE T 509200
Z S DIFEEC IS IR M AR M O Y
fE 4 (NBTE) I & % M ZEte e A IuAR 28
DIEFERF & L TERRMEZ 5D 5.
L L&A s, BETIENBTEIL X%
IHEEARSE & % 2 LTV IIEFI D 2 h
(ZIEDVT & 2R & ¥ A ML
X W REMERESREL T2

WReE b E N L)k o7,

RED X T4 L ME
REVATA Y (Hey) IREEX T A %
FA =V EBERORBERPREICLY
FIET 5 HEHROBEAHEOBEBHRET
HbH. HeylRIEFBRMABIEZ ELR
TV EEELPSHLN TV
% L Hey IMLIE A% i 48 28 % L A 28
felrEAFTHAHZ ENEHENTY
BURRIMB i F AT A VIERH
BATHPENEL, —RERDI0%
AIRICHETE ST A%, [ Hey il i3 IR,
BREE V&I UBerBeRZ, ER
RZ, TAMaTyEREOMEET

Bh, AEMIERL 7 1+ 7)) r 077
AX )TV OREEFANCHET 2
DR HF, AR EHEHRERT
H HPAI-1DN A b OB &R L
THREZIHT 599, Lp(a) Il
BEFEEHERICHEESRTSEY,
7R REH () ORIEFEEO )
YUV AR R 5 I MR O E AR
THE BT 59, K4 DIRET
1%, WRESEEDbN Y RES O ESR
FEBHZ B\ CLp (a) S1E IS HEIRIFHE
DO L 22 fEBRIATA2 2 » Tz,

MEREREEDEETHE

T, D FEEFO#ESIZL ) —E

¥ % B (single nucleotide polymor-
phism : SNP) DI AIZ LY, &
BRFHRIEFE LTOSH (KY€
VT4 XL) D falREATF & LT
FEHESND L) k), MEEERE
FEVHEE LR BREREIND
£ ol R2IZINF TITHIE
ELHEND D EmE SN HEBIETE
BlaFZE L2999 ZhongRlig
HMCRHEEL BESEZ I MmN %R

BRMEETPES L), ’RER
% DB D 2 £12 & 1) B ZEHS
BETAEEZOND. T2, Zhb
DRBRIEFHI P REEDfEREK 112 %
DR PEPIIAERREICL > TK
EELA.

BlzE7a7 4 v CiEtoRER &
% 5 EEEE VIHF DLeidenZE 13, HI
BLzEHCa—h 27 CiEEHRL
BREDRE & 72 5 HEI RS SV EE
FERTH DD, fikEBRANTIEL
pldEsh Ty, S LT,
ML AEE A R F (platelet-activating
factor : PAF) ® 7 + F- Lk LB
(PAF acethyl hydrolase) @ 2 %l (279
FHOVaADP»S5Phe~D I At AR
F)P 3 AARANICE {, plasminogen
activator inhibitor (PAI) -1 7 O E—
5 —DEMUG/SCDIHA/ RE)D b
HEATHZWZ LSRR SA TV
B, 77 AOINSERMIT/LIE R
BOBREETEROT -5 "= 2%
FriToTh Y, BEETIEHSN
PBRIETEHRGA V7 — 4y FCTHE
A HETH 5 (GeneCanvas : http://canvas,

idf.inserm.fr/).

W4 A VNRME) g BERMR RO ERAT 2k h 2 v, BEoE
AFLUFIS FUERBETLER
(MTHFR) D& R (C67TT) DTF 5 =

n B/\‘“) YANDRREISMTHFRO

2 ﬂmﬁ?fl@f"kl¥t LTm&Easnse Iﬁlr&/;;il?- EDEETHH

'L\Jﬁl’é%;u@ﬁﬁﬁ[ﬁ?‘ b/ =VHETF Q506 Leiden
XN TWD 1-5}22)20)-29) Juror¥r G20210A
TA4TN I G455A, £148(C/T), £448(1/2)
GPIb/Ma PIA2
GPIb/IX HPA2/VNTR
. GPIba T145M
YREA (a) ME GPIa/la C807T
U AREE (2) [Lp(a)] MLAE 13 BATEE, DA T M KRILRER Yy
el EESNEEORBRETF L L TE eNOS intron 4a/b, Glu298Asp
H X LT v B Do Lp (a) DT t-PA 5'-7351C/T

GP : glycoprotein (MI/NEIEHEE ), PAF ! platelet-activating factor (IL/MMEIFEILRF), PAI-1 ! plas-
minogen activator inhibitor-1, eNOS : endothelial-derived nitric oxide synthase (P35 IS — BB %),
t-PA : tissue plasminogen activator

BEITSSAI VOMEWETH LT
CFAIFVEELVWHEAMEAELT
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bhbh®in vitrolZ BT HEE TS, PRPH
DI FE—NIFZ20 uM T, SIPA ZHH L
Lo lohS M CIIAEERFEICSIPA %
L2 (B8)e ZDZEdE, V¥ ¥VE—

WIEEERTCRTF/ VRN LTHARED.

PP AT 5 . EhE, ASAERR
RERDORXFZFT7FY I AOTIZ, VYV E—

BIT16%., S5ICTALCY Y EOHAT
30%DMEA XY MEHEY A7 BERTH
LASRENTWA,

YUYV = *3k, EICPDE3 DHEEME
Bi2Ey. I/ENcAMPEEY LR85
Tl ko T, M/MREEIIHIEE % 58T

*1-

E

-3 [ hER MRS EE (shear-induced platelet aggregation ; SIPA)

BIIRELIC & 2 MEHRAEIE - ME STl M/MR & EROBIC. T YIS E
CGHRETUBHR MMREEEERB L ISR CEEL LR LT 7 X
EUCESIPAEMGIE T . F7DOEY A ESIPAEMFI T3 ZEHHISh TV 3,
JTEUAE~N

ESPS (European Stroke Prevention Study) -2 Tl {EBE7 AU > (25mg, 1 B2
\E) &Y FE—I (Y FORIEHE] ; 200mg, 1 B2E) OBIRE - (AR
FEOBBEICHT I ZRFHVREF RIS, BERRIEY FE-LBRIEE T,
16% (p=0.039) . HFAIHRST37% (p<0.001) P L7, AT IS DOEHIH
EKEBEh TV,

AR =V

CSPS (Cilostazol Stroke Prevention Study) Tli. YHAX XV~ (TL & —L®
100mg. 1H2@) A" 7S EFRBCHL T, HIROREFOBFREADE2ETS
ZENREN, BRI CE I I EROBRTFHICHU TCH - /2. bITETIE.
CSPSNIEF LRI E, YOXE Y~ BHERAEEICNA T, FBLE
MEEROBRFHICHAIERTNS,
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@a> k-0

BREEE(%)

SRR T—I{ M)
TFE/ Y (pM) =

#1p<005 (3> bO—JL) ;
#:p<005 MEREQAXZ /) ,
. (One-way ANOVA followed by Bonferroni/Dunn tests)

H4 YORFY-ILERDURERET T/ VY EORAIC D PRPHTOF D SABIEMV REE (SIPA) IPFIfER

JRAXEY—VEERTHBEREFE 0 p M. 30 u MTHE) Mo ZBBEDOI DR RV —ILDSIPA IR ($4RE AT
(CSIPABHIH LFze E7, EBE 03 pM)DT7F/ 2 20F e h-(h=8),

120

BB (%)
(War ra=Ii)
o o o

£
(=3

20
Sl 0 &

SPAZXZT—I{uM) : .
JEUSLE-M(pM) - — — — 5 20 5 20 5 2 5 20
' *1p<005 (A FA—L) '

(One-way ANOVA followed by. Bonférroni/Dunn tests) - -

E5 YOARYY-IUENELLRBIEUFE-ILEDHAICEDPRPHTOTFDGIIERIINIIRE (SIPA) INEIER
PRPR TS E Y A E~LOSIPANISIZIRIFEE<. 2 OX 2V —ILOSIPANSIMER IS8 LA ~7 (n=8),

— 1080 —



120 D
100
80

60

| BRBREER (%)

s rm—i)

40

- 20

0 .k
YARET— (M) —
TEYLE—I (M)
FREIY . :
F73F—H (U/mL).

* :p<0.05 A raA—N)
#:p<0.05 WBREZOZZY—N)
{One-way ANOVA foliowed by Bonferroni/Dunn tests)

H6 vORFYV—ILEEELLEYEYSFE~IEDRBICKDEMPTCOTDLFIEREI/WRELEE (SIPA) INFITER
EMPTRIEY FE-IVIBERTSIPAEIHEIL (0 M T RN LESIPAMGISIR 7T/ S ARERTHITF/ Y
BFE). SSICKEEOIOZXZY—LOSIPATISITIR 248
FEMICHEMLE, ThOOVEUFE-AESOAXZT—ID

2 FTIF—EORMCL > TIREFRLITHER L (h=8),

59, X5IZHKIT. PDESBHEMALSCS.
RINER WX B 77/ ¥ Y OFERY AR
WERES 2 eGSR, AL
PDESOEEIREDINY ) ViTik, 77/ Vv
OB AAMFIBRIIEIEAERNE L
5. PDE3MEERET 7/ ¥ Y BER Y AHK
WEER 22 Lok, Yy V—Lolk
Lz b, 85T, in vitro TIZY TR Y
VoW ET T YV AT TR ME
REHLMREE T4 L& s hTwy
510, bhivbROSIPANEREE % AV:izin
vitro DWETLH, PRPIZBWT, Yyuxy
V= VAT E T BRI SIPA R 3 L7z
A, EERNREIGEVERRE (0.3uM) 7

FIVOFEMCEY, FBESTURAY Y-
O SIPA PN R AH Ty (B 5h S iz (B
4)o EHIZVYFE-ME TF/VVOE
WY AARTEHIL, MEEFT7F/ ¥ ViBEES
BnsesEREET50T, bivbhiivn
AFZVS—NETEY FE-LVDOHH TR
FDE, PRPHTIE, V¥ FE—VD
SIPAMIHIZIRIEEE . T AF V—IVDSIPA
MR LR L 2 d o/ (B5), ZhICH
LT, &mpTid, Y FE—NVIZEMT
LSIPAZIHIL, SSHIKEEDOITRASY
V= VO SIPAMMHIZY R & A ITIETR L7z
(®6)s TNHDOYEYFE—LETURY
V= VO T 2 SIPAMIBIZI R\, 77 ¥

Mebio sim
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CHRBMETHLETF VY FTIF—ED
BNz k- izl L (B6). L
12550 T, VENFE—LEYORT S—LD
TN 2 SIPAHRISIRIE. F77/ Ve
ALEHRTHLLEZOND, CNOLDOFER
Mo, YORAY V- VEEEATIER. Mg
OF7F YV EOBMEERICLY . X DEE
R MEFRE RBL T L E 26N
bo Tz BEERMICH, YRRV —EJE
VY E—NVEDBRIIZ LY. XY e
AR HED A <2 P FRIEA

HTELWREbH D,

(BHDIC

TFE Y E, FOPBHOES 15

F) 5. A RERLEIRICET 28R
CHLTC I/MRICE T 2RISR L T
Holce LBLIEE. 77/ ¥ rEZ5E0E
Y7y 4 T OB, T Y v HEE
DRI FORUM/MEIERANER Sh
DOhB. EHIT, BIRE(LOMERES M
BACERICES T 5 REEY A P4 R,
mMEMEHREOEERTFORALZBET S
e AMAFORBZHR T 206, 7
FIVUYBFELTWAZENHLGMELRY, T
AR E & F ¥, HUBIRELIEA.
PAAEVER b &0 - S HNIER % 0Fe b o8
Mmigse LTSN L5 hot, L
WoTy TT/ Y V3G HBOMMEEDRHS
DF—F—FD—DIZ % BTH 5.
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Abstract

Vascular endothelial growth factor (VEGF) is a unique growth factor associated with angiogenesis, vascular permeability, and
neuroprotection. The aim of this study was to observe the effects of early intraarterial infusion of low-dose VEGF on ischemia/reperfusion
injury after transient focal cerebral ischemia in rats. Male Sprague—~Dawley rats were subjected to 2 h of focal ischemia by middle
cerebral artery occlusion, After the 2 h ischemia, the rats were infused with 0.3 pugfkg of VEGF (n = 15), or the vehicle as a control (n =
15), via the reperfused internal carotid artery. The brains were collected after a 1 h, 6 h, or 72 h reperfused period. Severity of ischemic
cellular injury, serum extravasation, hemorrhagic transformation, and matrix metalloproteinase (MMP)-2 and -9 expressions were
compared between the VEGF-treated and control groups. No significant difference in the extent of ischemic cellular injury and serum
extravasation was observed between the two groups. However, vessel numbers with hemorrhagic transformation were significantly greater
in the VEGF-treated group than in the control group after the 72 h reperfusion (9.4 + 1.6 versus 2.6 + 1.5; P = 0.028). The severity of
hemorrhagic transformation was not correlated with the extent of ischemic cellular injury or serum extravasation. MMP-2 and -9
expressions were not ephanced in the VEGF-treated group compared with the control group. These results suggest that exogenous VEGF
administered intravascularly at a very early point in reperfusion aggravates hemorrhagic transformation. The aggravated hemorrhagic
transformation does not seem to depend on the enlargement of ischemic cellular injury, serum extravasation, or overexpressions of MMP-
2 and -9.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction preceding ischemia is severe and long enough to cause

irreversible cellular damage, reperfusion contributes to the

Ischemia/reperfusion injury is one of the issues in stroke
treatment [10]. Even if reopening of the occluded artery is
successtully done by the use of a thrombolytic agent, it does
not always lead to a favorable prognosis [14]. When the
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occurrence of severe brain injury. Reoxygenation after
ischemia mediates the destruction of microvascular integrity
followed by capillary occlusion, serum extravasation, and
hemorrhagic transformation [2]. It was proposed that the
destruction of microvascular integrity is a result of the
degradation of the basal lamina and extracellular matrix [6].
Matrix metalloproteinases (MMPs) are thought to be key
molecules in this process. It was demonstrated that MMPs
were related to hemorrhagic transformation after cardioem-
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