¥ & 1% 3% 4t &

FEIERLE 2016 4 6 H % 31 4 55 6 (25 216 1] ) Chinese Circulation Journal, June,2016,Vol. 31 No.6 ( Serial No.216 ) 619

AR BBk A IR Th RE FE AT RO R R

LEREZR, FATR

E ARSI M QAR R A E SR, B S e Y A sk S e IR R SR L R A, R
UHETE o OANBESEARBIBK I REIE B BOTEBL R, OO 1 A A S AR S R 3R S BE R AT VAR O, Al LA i A5 7 34

T JULIIL S T PP A S SR
KR Lk RSB 5 O AR

V22 (B8 TR WS R IR A TR S ks 5, R SO i 5
RS BKBHZERGAE BT E, (bR sk b %, XnlfEs
TR N KGR T RE A A DG . TR AE BT & v] RE ST — R
KIS, (HAG IAE O B SU L A & s b Hhot 3 5
YER, HCRIRIT IS o R Bl IR GE R LD BE B b TR 2
TR (1) JEU R IS M O IERAATE ( 2) AE7E 0L
Ar ( ADERE . RERLDIUR . 9K I KO LT
RS )5( 3 ) E I BILIEE TR O 5 ( 4 VARSI ASAYT R 5
(SHOEBHEARE.

1 BRI REIRTh BEFERS RA I PR R T
1.1 PHZEVEE IR

BV Bl i — TR 48 1 24— F Atk ek 3h
WKEFAAE (ACS ) B3 LIk shifiopedia Am BiERt , 1558k sh
Wk s St R B2 S AR P X — MR SR 2 R, BHZE
SEE O B TG SR TR A S RE IR R, B E A
S ROV A B ZE R 0, (EE 8 B S ARG B 0T B 1O
B R AE IR Y 4 A o ZEAE43 T S /R FEAR R B2 Y7 3 5 F Il
iz H AT AN BREIR, (H 2~3 HR 2 BB DL
FERFRUCH L, G R Ry O U ST B =T . AR
MM, XL AN RETS DA LS B fE T 2t etk 3h ks A AE B3R
SERCR, ERTBHEA RO M F &L, (HAEA I B 2
PR BB LRI T B A RIS, Ik, MRGETE
DG R A KB RL O LB L A e FE A, 7 SO S 5
R 2 ik B et AR B Bk S0 I St T 0 28 3T 1 s AR A e R
ENIUEANTIN

SUETDRSIIKEE AR AT, AU L IME TR
Sk, SRTVE 22058 0E S TR 0 R ARG S A 877 Stk sl ik ot
Wi SO WL TP R ISR Y, RN RO I R R A
( BEHRE R o B 5 AR TE A 56 )-S5 TR ( S F s D=2 1R
AR R SEer:, MARRRIESE X F AR LR, £
Bk D WA T 5 AR S A BB AR O A M AR 3h
Jok M3 PTYR A AE R, ARG 4 BEL2E RO IR BE & A SR ATHAR 5
TEPETEEAR 0 Dk M A8 BT AR AR AR MO WU P8 & A R ik
20%, 3% ] HE -5 a7 v BRELR R I A T R AR ZE A O kiR Bl
Pkt B B, — R RUE M O SR AR . X

LAl Nt G I VI =S £ S DY KR N =
WAL, W ThRE S8 FECO LM, WISE FRAAAT 152
WTEER S ks 5 LE R S i i A AR Lot R, &
U5 AT O JEMERETS . A e R &R 0 T 3 e AR AR B
T 249", Spoladore % 1 53 & BRTEAR B kA ER I 37 E AR A,
FERIEIER Bk Bz hBeRsfs (ARG A A Sm s ) J2&
FECOTIREZ B F RN, TR IR AIEA T e S 5 VR RO
JUE T R RS (%) e s PR 23 JEL e 2B i DA L] vl A B o

SRR BRI LI ( CSF ) S e RSl kA B 28 i — iR
TR, MIKMIZE -1 (ET-1 YT . —8 LR (NO ik
TR AT RES 5 CSF B9 RIRHLE 7. BEAL, Freed 45 R
T NIGEAR S KA R b ML S 87 s DR A= Ak A B fy v] 4
PERLAL, ABATT 200 — ZR 90 52 56 T IRl 28 1 e % 8 g £ st AR
Sk E T R EESAEN, vRY FEE L NO A
W R 3 A AR A CHL0,) )T LR A F A EF 3K D) fE . Ohanian
UL HAE s Bk, 5 A IR 56 A I A RE 1 R R
B R WG PR R B S W 0 A R U A o . iR
B Wk FEE B O B A e L b RS R IR B, K
A2 SRR B B AL A H NO BT LA S AT SR T RE, XA
A RO AT P R S REE W TR T 1 MO B S AN KT
ST UIAE, AN SR B KOG R T RE I AR . AE TSR
PR F7 3 B Ak D WU BE 1Y Bl — RS R (1)
ST B ¥y i B0 IR JE 28 2 47 560k 3l kA AR 97 R (PCT),
KA ML)E T80 ST BRIV ZILLOKT-5(2) ST Bidf
o TR0 LA BE 1) 23 0 R T #e 22 M. P L R ST
Bl R O WIE A R AR, Rk ST Bedh s ALO LEEFE 1
MR, 4T PCL ARG AU W42 2 eb AR 30 ik 18 52 37 Ak
U AMIESRER Sl B Il A8 i, N IO HL T R ST BEE S 1YA .
SR B KAV 0 2 B B A 2O RS R 35 R R A ) B AR
B, EFRAT 2 6 A2 s R IR T B 3T .
1.2 AU

HEJE AL LG« AEJE AL UG S, L7 PN R A T 3
FBRIMAE BH RERERS 1] 5 R 0 O =95k L O I RERSRTE: 25T
LR B BRE /N IS S5 R i, IR AR R . R 2R )
AT THTRR IR /N 55 R B I I Ty i e A B I JE s UL

FEZBAA:050017 WAL AZER, WHLERIRY: Wb B de, 2017 ) s Wb NREEBE ORE—FH 2= )
fEF A DR S A FEME O M EREIRR SR T/E Email: 15630450953@163.com FHIRVER : 45H{ " Email:lst64@126.com
HHESMES RS SCIBRIS A SCRE S : 1000-3614 (2016) 06-0619-03  doi:10.3969/j.issn.1000-3614.2016. 06.024



¥ & 1% 5%t &

620 HEEFRZAE 2016 4F 6 A 45 31 % 55 6 (%S 216 ) Chinese Circulation Journal , June,2016,Vol. 31 No.6 ( Serial No.216 )

RO WU L VIAH G . IR IEPR A 1% ( CMR ) AT (2 /s B
A 1 R P AL U O LT AL R AE P B . SR e — 3
ZERESRTAIA 1 000 A BIAEIERLO R B, SR 3 4,
ZE SIS AL IG5 5 0 T IR R R L A TRAET R Rl SR
PEFET- S DIAE, A As e o S s AT A o S i 8 2%

POk RO WG : TR S K GG PR T RE R AT TR L0 L
g R R AN RO NS A ST TN 2, e T 2L L
B O NENCAE I REREAS . D EY IR O . AR A
PRI AL IG5 ] S WO LT AL I, B4k & F iR o ki
PEIR T RE LG Wifr A, 5P kBRI TR HSE, HiX—
LR R UES

DR : 41/ BE B19 AIAZSIEE I 6 Bt ol
AT WLAR A 2SO VRGN /5 B19 I E 2R BN
Mg, (RRYWRERETE 6 B0 3 [R IR YL F R0 )
TEURE R . AR RE B19 AH GO ILIRE 5 1M PN R i 4
I B IR Sl KA PR D RE PR A AL O o R RIS 5 K I LA
55NV AN T 2R 8 RN B 537 14 Bz A I 2 iR A A ¢,
AT B0 N B T RE R AG . JOIEbR s ke i, 4/
5 B19 BT & 190 LR TG B 19 B S R 2 ph 1 etk s ik
BRI R CO LR W] 5 R IR S Bk B DhRERERS . P 2 40 A
STV LA ARG ) R A A AR I A5 AL 4 B 2R B R 0 AR
& ST Bedfim , A BOOAME T O VBRI 538 REMEC LR

TR . BB f SRR Sl K I v 75
ARIABLIELEE (1) &5k HALR 20 A bk sh Bk R 2 32 4005 ( 2 ) 20
T TR R R BB 0 UL PN R B S 00 P8 BT O L T 4
153;(3) BANMAE R REEAG;(4) TR BHIRHE I A i N e
f8;(5 ) WSO ILPA i S B8 on B e s A LET B 43R, F
—HRRAR LR B0 ik 2 AE T A Mo 240 N O UL T
FETIRA T, 3 Sl ORI SRR Bl B I A R, ATk A
IR, Ao R R BT R
2 EARBHBR L TEER T BEREAS HOAE N 77 5%

A RZ TR R R R, (H TG 3043 2% o UM 7
LR o O WIBEBEIA AR TR YT I ARG (TIMI ) I3 532 i
SEER B K Oy AN SR 20 ik sl kR T o pm i, (BT
AR, PO E R E B A O, FERE
S “IEH CTIMI 3 g 1“5 7 (TIMI 2 gl 3 /b O,
Sl R TG ELA — 2 (TN o SR, —&B4r A8 TIMI I
Wit 3 BAHIER I RE 2 ROR TR, TeiE i I Bbr i 78 4314
o SO UL AR TIMT M3 SE 3 T X BB G R U e
P, AR IWE D B8R — TR AR AR, TR sk
T AL R SR AR IS TA], TIMIL I3 TSR 4 5 Bk 434 ELEL
BRI, BT R0 1) BUR R AR A — i — Wi B . 7
PR B T I3 3 A PP SIE BR e 2 A S, O MR TR A4 I
GHARTT B ML IR AR, DR I AR XA 1) ML 37 5 A 2 W 1.
BREITEG WA, bR SIIKI A R 52 B R L i i 8h )
ARV . Miller 25 " S5 UE ST HLITZ 148 ( CT )i
AT ARG PR ML (0 s AL, R DR DU R,
L WL 378 8 B WL YA 119 4 1) S i 2 2 B S el s

UM ASBESTHE 2 CIMR ) A —FNRTER | 38R e AT SR 3
7 T AT R S K R IR S . T AT HOM AT RE O LA
BEREE T A O = A . SO WURESE 5 etk s ik
TEATHRERPIR SN RFASN, THEsiASmN, E50Nsh5E

PRI T U I RE e VA G Bl 6 A LB, 212 PCI
RIG G FEEC R B . IR sh Ik I Fefits s 38 m, 24 /st
J& 22 02 B LAy BT ™, Fearon 25 T BFSE AN T 253 1A
B, M 12 N kB4 PCLARJE IMR ¥4 T 40% ),
BT AN v T B R B 10 (17.1 vs 6.6, P=0.027 ),
A, BEVTE AR 75 58 40% {UURIET 134
SEFIA R (HR=4.3, P=0.02), —Ii4A 139 filfa gtk os
i RFE ST, frrbtRsh ki f2 i & B0 M ETER Sl ik o0 bk
TCHI BN, (B2 21% BB F IMR #5 (IMR =25 U), %
JRHUI AR AR FECL SRR A & A 1 [FRE, IR Bl o
REAEH TS 418 s ie PR sk 57 RO Som i, Sx BRI AH
F IMR {E34 (33.1 Uvs 18.8 U; P<0.001 ) "8, ST Bedam Bl
HUREAE B8 17 AR Bk S 58 AR 5 1 et B e 2R T AE
FEAR IMR, K17, =402 — BB sh Ik L4V 8 A G M2 &
AR IMR > 40 U, WG IIREE ARG, SR, 7E5—
AN R IMR > 40 U BUERSIBKGZ 48 B S IMR {6
B, 5 AR AR I SE ", PR A S0 UL
KA B BN A L RE RS E R B A bR e

Rk, ST Beam BLO NUREAE 3, W& IMR 7] F50.0
WURESETE R . O USRI T R, RE Mk sl ke
Yo R, LT TR0 LA O R BE & A% . (H IMR A oA i
PR B kg P B e = KR R g i, anfEdl ST BHéh
S PR EAR B DR EE A AR P R RO . RS, TMR 7
PR3 S RO SR SAEER 93397 TP BT RE.
3 EREBK BRI AL R RS R B TTFE
3.1 BHEEYEE LG

Niccoli 25 P! B 22 42 L RIIGIF 7 E AL FE 05325 4. B
A Rk S A B Ak AT R S KA AN A o
Niccoli SEWFF & BRIMAE BLTY A 1T £ 28107 FH BT BT 1) £ 7
IR I i B R e R (SRR ) B, 5@
LR ZH AR L AT 5 25 BB A P 2E (MVO ) IR B3, (Hi%
RIS AR E— 2 M AR IR . i 55— T 54 B i 30
KIm, MM RBERRIE TR ™, Bl 6 A LM, &AL
PCI AR FTHEAT IR T 8 & FAIG PCTAR)S IMR B, (23.5 U vs
342U, P=0018) , eSSBS REs sHE R ™. |
17 MARTE B B35 v R BA T R I v 3z 25, anadt— 25 1.
F b =% 57 P L/ MSOBE A 1T T a (GP 1T b/ Ma) F5H0H,
Kostic %5 P #F 5 1IF 52 22 PCI AR 1 K N JE AT i /R 7T B
FHIMAEFRIIRE, FRAR IMR, SR sh ik g4, 3 A
JE TR S RE S SR A (WMST ) & Bl HES 2 B ok
{RIZBFTAEA BN, B 55 0T SO s FR D B ) X B 4 =k
HAbZG A He A 5L 3 A H BRI 106 . 1548 RO mY BR g
R FEY KRR COAMEINEE ), e AT iR W] 520
INIBE I (Nl ), BRI A DI YRR . Lo 4 &)
A 60 Bilf 7 A02 PCI Y ST B m B ISR, SRS
NSRS P S R TR KR T R SRR S EE (Gl
i IMR ) AORCR, 453 AL PCI ARG N FH e AT iR
AL T B AR T REBEAG 1 & A2 K
3.2 LIUE

NEJEALC U R, JCAKTERE 2 () B4 A mT 388 o etk
B K L 37 2 KO PR BSE 1) o AN O JUL I S o, Tz oK
PRI I B2 i 45 5 ik R A AL 57 ( ACED) R BRGSO VL



¥ & 1% 3% 4t &

FEIERLE 2016 4 6 H % 31 4 55 6 (25 216 1] ) Chinese Circulation Journal, June,2016,Vol. 31 No.6 ( Serial No.216 ) 621

TEo PkILONUREE, B S VRBHA I X R sh kUi & £
RERRAG B A 4, W) o JL it 3l Jy - Bk, i S M e o
AR BRI S RER R A BRI . Bk DL R AR
SRR D RERERT SV E, SR, 324 1 B AR
SR AT A ik 4 S UM A R BB R A, DRI HAR Y AR R i
RSN E o S BRAER A (0 ZE 8 K 4 e 5 B0E
ARSI AR B AR DEUm A I, FERC = 6T K
2PN B 32 MRBELR ) T 1R 2 0 O LR AL 2 0 Y
Feffe WRAZERBAREM S B SZARBHHAH, AlLE kA
TE, B AT O A BT MR TR . SR, XSy
Wy el e R S B AE P L O R AR B I R AR B = K
PRI, DN AT AT RSP RIS 7T

LR bR, SRS L REAE R IE IR O SO L
A R P B R S BT, R b X A R i
FErAR SR ER DN RE A PR A S AE AT, JEIHAT R S ki
R R IE W BT R RN, SO A BT B IR A B,
FEGRYT | B R A T T A T

S 30k

[1] Herrmann J, Kaski JC, Lerman A. Coronary microvascular dysfunction
in the clinical setting: from mystery to realit. Eur Heart J, 2012, 33:
2771-2782.

[2] Niccoli GP, Giubilato S, Di Vito L, et al. Severity of coronary
atherosclerosis in patients with a first acute coronary event: a diabetes
paradox. Eur Heart J , 2013, 34: 729-741.

[3] Stergiopoulos K, Brown DL. Initial coronary stent implantation with
medical therapy vs medical therapy alone for stable coronary artery
disease: meta—analysis of randomized controlled trials. Arch Intern
Med, 2012, 172: 312-319.

[4] Crea F, Camici PG, Bairey Merz CN. Coronary microvascular
dysfunction: an update. Eur Heart J, 2014, 35: 1101-1111.

[5] Martinez GJ, Yong AS, Fearon WF, et al. The index of microcirculatory
resistance in the physiologi assessment of the coronary microcirculation.
Coron Artery Dis, 2015, 1: e15-26.

[6] Spoladore R, Fisicaro A, Faccini A, et al. Coronary microvascular
dysfunction in primary cardiomyopathies. Heart, 2014, 100: 806-813.

[7] Asanuma H, Sanada S, Asakura M, et al. Carperitide induces coronary
vasodilation and limits infarct size in canine ischemic hearts: role of
NO. Hypertens Res , 2014, 37: 716-723.

[8] Freed JK, Beyer AM, LoGiudice JA, et al. Ceramide changes the
mediator of flow—induced vasodilation from nitric oxide to hydrogen
peroxide in the human microcirculation. Circ Res, 2014, 115: 525-
532.

[9] Ohanian J, Liao A, Forman SP, et al. Age—related remodeling of small
arteries is accompanied by increased sphingomyelinase activity and
accumulation of long—chain ceramides. Physiol Rep, 2014, 2: e12015.

[10]  Weil BR, Canty JM Jr. Ceramide signaling in the coronary
microcirculation a double—edged sword?. Circ Res, 2014, 115: 475-477.

[11]  Shiraishi J, Kohno Y, Nakamura T, et al. Prognostic impact of chronic
kidney disease and anemia at admission on in—hospital outcomes
after primary percutaneous coronary intervention for acute myocardial

infarction. Int Heart J , 2014, 55: 301-306.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

Uchida Y, Ichimiya S, Ishii H, et al. Impact of admission anemia
on coronary microcirculation and clinical outcomes in patients with
ST-Segment elevation myocardial infarction undergoing primary
percutaneous coronary intervention. Int Heart J, 2015, 56: 381-388.
Green JJ, Berger JS, Kramer CM, et al. Prognostic value of late
gadolinium enhancement in clinical outcomes for hypertrophic
cardiomyopathy. JACC Cardiovasc Imaging, 2012, 5: 370-377.

Miller WL, Behrenbeck TR, McCollough CH, et al. Coronary
microcirculation changes in non-ischemic dilated cardiomyopathy
identified by novel perfusion CT. Int J Cardiovasc Imaging, 2015, 31:
881-888.

Cuculi F, Dall' Armellina E, Manlhiot C, et al. Early change in invasive
measures of microvascular function can predict myocardial recovery
following PCI for ST-elevation myocardial infarction. Eur Heart J,
2014, 35: 1971-1980.

Fearon WF, Low AF, Yong AS, et al. Prognostic value of the index
of microcirculatory resistance measured after primary percutaneous
coronary intervention. Circulation, 2013, 127: 2436-2441.

Lee BK, Yong AC, Fearon WF, et al. Invasive evaluation of chest pain
in patients with angiographically normal coronary arteries. Circulation,
2013, 128: A19113.

Luo C, Long M, Hu X, et al. Thermodilution—derived coronary
microvascular resistance and flow reserve in patients with cardiac
syndrome X. Circ Cardiovasc Interv , 2014, 7: 43-48.

De Maria GL, Cuculi F, Patel N, et al. How does coronary stent
implantation impact on the status of the microcirculation during
primary percutaneous coronary intervention in patients with ST—
elevation myocardial infarction?. Eur Heart J, 2015, 36: 3165-3177.
Wong CK, Bucciarelli-Ducci C. Q waves and failed ST resolution:
will intra—myocardial haemorrhage be a concern in reperfusing ‘late
presenting” STEMIs?. Int J Cardiol, 2015, 182: 203-210.

Niceoli G, Rigaztieri S, De Vita MR, et al. Open-label, randomized,
placebo controlled evaluation of intracoronary adenosine or
nitroprusside after thrombus aspiration during primary percutaneous
intervention for the prevention of microvascular obstruction in acute
myocardial infarction. JACC Cardiovasc Interv, 2013, 6: 580-589.
Frobert O, Lagerqvist B, Olivecrona GK, et al. Thrombus aspiration
during ST-segment elevation myocardial infarction. N Engl J Med,
2013, 369: 1587-1597.

Woo SI, Park SD, Kim DH, et al. Thrombus aspiration during primary
percutaneous coronary intervention for preserving the index of
microcirculatory resistance: a randomised study. Eurolntervention,
2014, 9: 1057-1062.

Kostic J, Djordjevic—Dikic A, Dobric M, et al. The effects of
nicorandil on microvascular function in patients with ST segment
elevation myocardial infarction undergoing primary PCI. Cardiovasc
Ultrasound, 2015, 13: 26.

Ito N, Nanto S, Doi Y, et al. Beneficial effects of intracoronary
nicorandil on microvascular dysfunction after primary percutaneous
coronary intervention: demonstration of its superiority to nitroglycerin

in a cross—over study. Cardiovasc Drugs Ther, 2013, 27: 279-287.

(ks HI:2015-11-11)
(it : Hker )



