S BE R

LB E IR IRTTF

Management of Myocardial

eperfusion Injury

%

+i%

Juan Carlos Kaski
Derek J. Hausenloy
Bernard John Gersh
Derek M. Yellon

BREZ 77 E

=2 M 4 2 K




o ST

O WL FETE 167 5%

Management of Myocardial Reperfusion Injury

¥ % Juan Carlos Kaski
Derek J. Hausenloy
Bernard John Gersh
Derek M. Yellon

F ¥ KRAE F #F

M4 B & M i

4t



&= .01-2013-6886

" & & 7

A 433k 13 5, FE A A ULEREE S0 B B A B S ks R |
LB E R REEIIRERE B F BORTE AL O LA S0 B LA
A Y HT B 6O LERRE T 140 6 07 1k . PR TR B 4 O DR AP SR Y
IO B e PR AL R L

A5 A5 A A AR B U B 1 X i AR UL 4 48 3 O IR R 236 K
B FE T AR B EE S W NS G A O AR AP R AT 5T
HIBHTA 5 RS A e — A fHENSH 4,

BE B ER 4 B ( CIP) &g

OHVEEEBRONGI ¥ / (3) FHE (Kaski, J. C ) % £ 9% B R 8 5%
P —dbRt B REE,2013. 10

F545 3 : Management of Myocardial Reperfusion injury

ISBN 978-7-03-038804-9

I O OF-- OB M. LAUR-IETS V. R542.2

1 E A E 5 1E CIP #HE % 52 (2013 ) 48 238039 5

TR H o/ wAERT ERBE
FAEEPH . st/ 3@kt R s

RS, FE SR, REFHTA , HFEBERFER
Translation from English language edition .
Management of Myocardial Reperfusion Injury by Juan Carlos Kaski, Derek J. Hausenloy , Bernard
John Gersh and Derek M. Yellon
Copyright © 2012 Springer London
Springer London is a part of Springer Science+Business Media
All Rights Reserved
H 4R Ba R
A BHAR IR 16 5
HE B 4585 : 100717

http ://www. sciencep. com

A4 %A T Bk
BB RST  SHUHE TS 2
2013 4E10 A% — K FFA<.787x1092 1/16
2013 4F 10 HEE—KENR  EpSK:14 172 $HDL.4
%324 000
EH: 88.00 7T
(A EpZe B [a) B, At ST E R )



(U BEERGETEY)RFEAR

* ¥ MRAE F %
Bl OF (muRGEBSHF)
FTEW KEA

SERERE (HERIGEHSHF)

AT BKRRAE & K
Z E OG#E AREF
R FEN XK

x W KRR



R

Juan Carlos Kaski, DSc, DM (Hons) , M. D. , Derek J. Hausenloy, BSc, MBChB, PhD,

FRCP, FACC, FAHA, FESC FRCP, FESC, FACC
Cardiovascular Sciences Research Centre Institute of Cardiovascular Science
Division of Clinical Sciences University College London

St George’s, University of London The Hatter Cardiovascular Institute
Cranmer Terrace 67 Chenies Mews

SW17 ORE London WCI1E 6HX, London

United Kingdom United Kingdom

Bernard John Gersh, MB, ChB, D. Phil, Derek M. Yellon, D.Sc. , FESC, FACC
FRCP, Ph.D. (Hon Causa) Institute of Cardiovascular Science
Mayo Clinic University College London

Mayo Graduate School of Medicine The Hatter Cardiovascular Institute
Dept. Cardiovascular Diseases 67 Chenies Mews

First Street SW. 200 WCIE 6HX, London

55905 Rochester Minnesota United Kingdom

USA

Bt

AV P G AE F A A T AA P P AT B 0 B 18] R AF 8 Tk,



E &

Jeroen J. Bax, M.D., Ph.D. Cardiology Department,
Leiden University Medical Center, Leiden, The Netherlands

Michael V. Cohen, M.D. Department of Medicine, University of South Alabama
Medical Center, Mobile, AL, USA

Department of Physiology, University of South Alabama,
College of Medicine, Mobile, AL, USA

Victoria Delgado, M.D., Ph.D. Cardiology Department,
Leiden University Medical Center, Leiden, The Netherlands

James M. Downey, Ph.D. Department of Physiology,
University of South Alabama, Mobile, AL, USA

Meyer Elbaz, M.D., Ph.D. Department of Cardiology, Service de Cardiologie,
Hopital Rangueuil, University Paul Sabatier, Toulouse, France

Matthias G. Friedrich, M.D. Department of Cardiac Sciences and Radiology,
Foothills Medical Centre, Calgary, AB, Canada

Christopher B. Granger, M.D. Department of Cardiology, Division of
cardiovascular medicine, Duke University Medical Center, Duke Clinical Research
Institute, Durham, NC, USA

Rong Jiang, M.D., Ph.D. Department of Surgery, Emory Children’s Center,
Atlanta, GA, USA

Robert A. Kloner, M.D., Ph.D. Department of Medicine, Division of
cardiovascular medicine, Keck School of Medicine at University of Southern
California, Los Angeles, CA, USA

The Heart Institute, Good Samaritan Hospital, Los Angeles, CA, USA

Division of Cardiology, Keck School of Medicine,
University of Southern California, Los Angeles, CA, USA

Mitchell W. Krucoff, M.D., FACC, FAHA Department of Medicine,
Division of Cardiology, Duke University Medical Center, Durham, NC, USA

Wichert J. Kuijt, M.D. Department of Cardiology, Academic Medical
Center — University of Amsterdam, Amsterdam, The Netherlands

Andreas Kumar, M.D., M.Sc. Department of Cardiology,
The Quebec Heart and Lung Institute, Laval University,
Hopital Laval, Pavillon de Recherche, Quebec, QC, Canada

Olivier Lairez, M.D., Ph.D. Department of Cardiology, Service de Cardiologie,
Hopital Rangueuil, University Paul Sabatier, Toulouse, France

Nathan Mewton, M.D., Ph.D. Department of Cardiology and Clinical Research,
Inserm U 1060 (CARMEN), Lyon, France



Service d’Exploration Fonctionnelles Cardiovasculaires,
Hospices Civils de Lyon, Université Claude Bernard Lyon1, Lyon, France

Mariana Mirabel, M.D. Department of Cardiology, The Heart Hospital,
University College London, London, UK

Paris Cardiovascular Research Center, Paris, France

Michel Ovize, M.D., Ph.D. Department of Cardiology and Clinical Research,
Inserm U 1060 (CARMEN), Lyon, France

Service d’Explorations Fonctionnelles Cardiovasculaires,
Hospices Civils de Lyon, Université Claude Bernard Lyon1, Lyon, France

Hopital Louis Pradel, Lyon, France
University of Lyon, Lyon, France

Denis Pellerin, M.D., Ph.D. Department of Cardiology, The Heart Hospital,
University College London Hospitals, London, UK

Christophe Piot, M.D., Ph.D. Department of Cardiology, Inserm U661,
Montpellier, France

Hopital Arnaud de Villeneuve, Université de Montpellier I and II,
Montpellier, France

Abhiram Prasad, M.D., FRCP, FACC Department of Medicine,
Division of Cardiovascular Diseases, Mayo Clinic, Rochester, MN, USA

Thorsten Reffelmann, M.D. Klinik und Poliklinik fiir Innere Medizin B,
Universititsklinik der Ernst-Moritz-Amdt-Universitidt Greifswald,
Greifswald, Germany

Gilles Rioufol, M.D., Ph.D. Department of Cardiology, Inserm U 1060
(CARMEN), Lyon, France

Interventional of Cardiology, Hospices Civils de Lyon, Université Claude Bernard
Lyon1, Lyon, France

Matthew T. Roe, M.D., MHS Division of Cardiovascular Medicine,
Duke University Medical Center, Duke Clinical Research Institute,
Durham, NC, USA

Francois Roubille, M.D., Ph.D. Department of Cardiology, Inserm U661,
Montpellier, France

Hopital Arnaud de Villeneuve, Université de Montpellier I and II,
Montpellier, France

Arend F.L. Schinkel, M.D., Ph.D. Department of Cardiology,
Thoraxcenter, Erasmus MC, Rotterdam, The Netherlands

Division of Pharmacology, Vascular and Metabolic Diseases,
Department of Internal Medicine, Erasmus MC, Rotterdam, The Netherlands

Weiwei Shi, M.D., Ph.D. Division of Cardiothoracic Surgery,
Department of Surgery, Emory University Hospital Midtown, Atlanta, GA, USA

Eva von Schmilowski, M.D., Ph.D. Department of Cardiology,
The Royal Brompton Hospital, Sydney street, London, UK



Howard Swanton, M.A., M.D., FRCP, FESC, FACC Department of Cardiology,
The Hearth Hospital, University College London Hospitals, London, UK

Jakob Vinten-Johansen, M.S., Ph.D. Department of Surgery,
Division of Cardiothoracic Surgery, Emory University School of Medicine,
Emory University Hospital Midtown, Atlanta, GA, USA

Cardiothoracic Research Laboratory, Carlyle Fraser Heart Center, Atlanta, GA,
USA

Judson Williams, M.D., MHS Department of Surgery, Division of Cardiac
Surgery, Duke University, Durham, NC, USA

Kai-Hang Yiu, M.B.B.S. Cardiology Department,
Leiden University Medical Center, Leiden, The Netherlands

Amanda J. Zatta, B.Sc. (Hons), Ph.D. Department of Epidemiology
and Preventive Medicine, The Alfred Centre, Monash University,
Melbourne, VIC, Australia



B XX R FF

AR CHEREGTSABEIRARGE S MM SHEHSTHRES
RAOPRABFELTARIRANERREZET, AR, BREFRGHO AL
THIBTHERZR, B, R BREZE RGN RHZETHR K
EEBEE , LARAIER @G RT P, 42 LTS AU SLIE ST P i RS AR 8
Bz —,

RELSAM TS IFREFG HRZ ARG T 7k 2R EF Rkt F#E
G CIERPOARLERBFT —EAABENOHAR K2 b 2SE
g JEAR Y R 93 R A A Tle R, & A MR 0E RS ILE R IEZHH
MR T AL, RMitd Ak B AT IE RS LB IERG 69675 AL
MR FMAAITLRAGENFEILTFRZA TS, BRLEEMTCIEREZFY
NARALS T RARN S FRAECFRERMA, Ak, LR ABARLER
RIS L BELECNBEEIRG AR EEZAFZAE R,

WAEEAXFHEMFERCARESEETSRMAITERAL 7 F
FEMFO(CNBREEIHRGETF)— e hmbEde, REGOMFEE
Bith BF 3438 F & % K Kaski.Hausenloy , Gersh . Yellon £ %, B Fr & % & 2 & 95
# K Braunwald A X F, AR TABARBRBEEAFR, 2B NELE %
WM ENBOMBREIFGHREERFZRERYRFLHARN, ELEAT
B AT L/ B E AR 6908 7 7 i 4 A R B AP 60 S IEAR AP R B B A AL 5 A,

ABEEAW EMTE TERR EARSOHAFE ZTHME 2L
HERMELGSE F, ABEAS ASKA B TREGE RS oE BT LEE
E RGN IR BT B A s T KF L TR F S AR A AR K A B AT R e A AEA

R 5 A A

2013 48 H



EEWE

AOHLULRAALELTH EZRAZ — L2 ARMETRAL T A P,
ZMSTREZRCIRAE A, KIERH 2 EBKRFRANEF ik Lk
S EERGDCSIRATEE REEEATREHRAXES, K, BTl
BEEBRGOGL, AR EERBITT REGBEEZ IR LT RGIEIE
10% , 1B HS A RBEG K £ FEN FHik 25% .

REBHEIFGAENTALBS, W L2 F 5354, SRR v& A
I FREEZET AR A ERREZET A% B HFRBBAGLFRIE
WG R R T E, A RBEFMZE, MEBRTARIRAINEGFEBZH TN
¥ho BAVE S @I AR ERGAEMR, X S FRANF SR EFRZK,
EMNE L EZLACMBEEIFGETHAKRESRE, RAX, BASCAHARF S
RSB ERARANNGE T A EE BRGZ LS HEARS - £ TH
HIERG IR F BN FER SRR S RHAATERG TS, Ak, %
EAMNA B X G Kaski FERGBLGFR AR FRGRFN, R 42— 4o
BOFMR, Z2ATHEAMERTINGL ) KigZ08k, 2 RXBEH,
SRA T REMRTX—1E4%,

(CMBREFRGETF)R—FHAFRRBERZHE LB E T2 R
BT S OMFEERGETORBERAGRAEERR, BN BT SMEREE
PG REAR T PRFLHBR BB FTERALERBLFNL, 45
REZETHEFRBAN —EHACBEEF ERR LT ER S ARE, REFX
LATGEERANRAAER—EIEH 122 Eik RAVE B R LM S IUE# IZ MG A
MABER L ABMNIEHAT RRAFLF A,

FEAERELCER T K Braunwald £ B F 52 FAH3L65. X3+ F %4
AETHFF —FTBRRERCIRAERERILTEBNE _AERKF HEL
BEINOARRERRAGLAE FTRARAAMMNARRAGERR, B, kB
FALIE A0 o B FF B I B8 i VA S A AT 500 LA 2 A5 09 IR R 508 KR
LB AN F G IR PR AAFA TR ETEAE

AEPEHFREEIENAMZLEG I P AHRBES, £20E A RP
R REBMA KA 12 d Tt 48 se EifERKPAMR M EAL
RORAEFER S ZAL, KRB KiEER T ARIEIEE,

BB R A XA L4 (A B F.81100151,81170196) A @& 4 Ak F 5
FEF A A (R B F.2013J06015) 35 A hjg by 3 4, BB RS Rk R4S
BHH e S B R 3RHiE A,

REABARABRLEZNIERBRAAT IR R — 2

BRE #F £
2013 £ 6 H



=3

1961 2 77, EREZ EFIEN M 20 #2250 FREAMA S g FFHEIF
MEEFAHROTHRY AL 2R OCMNER(AMD) Z S T LB RRAF
Regt/BA ., AMI 898 A8 F EATAF, E4eiF &0 2 “ B X & 5 (bolt out of
the blue)” ,— FTFHH E AR CH AN, KZH AMI &F EF| A ERZATR
T mAREEFTES =X — AR WRT, ARARNESTROEL P,

H—FERE 1 F AR N REKFLE IR T HBRELR,

BAEEZAHALE R —RLAR, S PHBRBH—ZIEEFRARAETTH
TSP RE, EABEBREREY,

— KT R T A8 SR L FAERE E JF Desmond Julian ﬁ“ﬁ“’ﬁfﬁ‘ﬁ’]" 3
EHEAEL, ZRIRBTACREP REOMES, SPRENERAREE, €
it R B B A A R0 S KR RO T, IR B AE AMI é’m
THRETFTE—F,

5] 1964 5 AMI S AWAER T T4 15% , B £ 25 A £ K @RS PR
REMASERREBES, WG, FRARH Bi@id 38 EA B fo (3) BIK
BERAG DARTE R, WA ORI Z K4,

k=R 5 @ H =~k E XKt F 4 T 1975 F, Chazov 18 id K 3 Bk 2 44
g EHAENR AT BT MEN BRI, EETRG3T F2, SIFE
BERRKDHBZENEN T ROERTRBEEFEZEI ELR (AR Y S
B, LB A A B FEE B2 R ELATRBR, EEHAT KRR L
R wREE TUARTFEREEEAR, 55X LIRS Ft R AL R HY
RAE R R 7B B R R B R B AR LT, A A
ERBACHRRKET EETE , AAAREMTHEFTELATENLL
8% ~10% # &1%

BB 4T B 0 08 57 O B AR Bk oS LG 3R 58 A2 5FHE IR AL, F-4E 20
%60 X, £ S IFFEIEEEHR T, Jennings X I F #2527 4 A o E
ith B E PR mAAE S ILbm ot Ik, X e TALM 00 F R PATi8e9“ R A
WM, mE AR ER RS PR BEELT FEREPTRESNSS, B
B B 1985 - B Es b G BHEEMIAARZ R RTE]” , ANBBAKTH
A AER ARG RAER FEEHWRERY | B KD %S PAZ T B 6 7 ik,

lVl



-vi- INNBEFRIET S

ERRBE ASHAREERTEN TR E, ALBRELERAN %, L ELELM
FERTEREM DI EFBIACBEREFHR, REZHRL YA FFEE£E
%5 L33 —H g H %R,

H—# 5 E R AL R, Rk A S ML R, IHANEF— KRS Mury
B AR FRE iz &L BT ME KRG DR IRAERS S, 42 IL %%
MG £ Kot AR EGRE, AERLRLEZAEF SR FHMEIEARL
G ERINFABIE, BASTESE S BIMRZ R BRDIKRANL ST G E
F b fn B AL T AR 69 TA R A FAAEE 422 & T AMI &% 2 4 Z K FH bk
FlZ BT 8] 2 ik FR4ety , M ARBELEL A TEAASIZLY B E, AZED
#2 R VERTARZZ G FEE BT E— LK, TUAEIKKEE
Kot fAE-FEZS — LG E RHRATERAIRIL; F —AXEBEAN
A XA AR GIAL SR EE B FMMELTALES LB TS —HRA L
Kotia LR Z G it 4T, XAAHEASANHRAZIGRLFL R G LR, K
B OAACZE AMI B4 P#AT T ILRAS ARG TR,

XEFRIT BT KEILTFRKERBEHECIERIERG F Ee— A4
AR, WX —BF AR IR 6 F K A6 K & A 4 K Kaski, Hausenloy , Gersh &
Yellon A8 “ WELE A L% , EFHERBE T(SMBRERG SR
FIX—FM B X —HHROFRARRBITA>EL, TFEHE K55
T WA CINFHEEZFRGHNRRESIHER P AN SERP RERLG
e K& IT 3SR P AT @G 6P 5 — 5 MR B EZRG G RFIER &
hE&Y BEOHE HMEBMmERE NG EFBAEFHRLFE O
G R GE T AR B BB TR, F =305 0 8 E A 208520 IUE# M
g BRI X, LIEHF S #9877 K%,

FHRMEFEFTROABKRALLEN TR FZFZ LR BB TXHRASAN &M
EZ LW ZRLNEX AR RAR GRS, EFRTHEAAE TS
— K AMI BRER R TENE ZREXBTHARERTINARNGH B A
F 3 TR AN R R RE,

Eugene Braunwald, M. D.
(7 E ¥ BEE &)



—t

HI =

2+ ST $& 46 & & s Puig 5 ( STEMI ) & & id i 54678 57 3 A 4 2 B B K 3 bk
AN (PCI) BB 3,20 33t 475 DL 02 K 4R 9 & 4 o #6 5F i & 16 AR TR
J& A 8RR AR AR SL 36, B M A #0897 R, K, P B foo8 L IR B IR
AR AARAGTRIRATHE R, IFAERAFRACSIWE#EZRG”, T
A E B OMBEEIO R SR, CTHAB AL FIARL YA &M STEMI
BEGT ARG EFZ —,

O LR RIS T AL B9 IR E L35 T S LR A | de oS LR A7 | H . B T A
BREFHEERECELT EAERHAE, Ai, QM 0T A ERMHES
WEHERG ARG R TERESIFEEZRG N EELF, LGRS FEZE
MUGIHRABREIZFESBR LS SHEE S Iamieg e, LT 538 Mo L
I E 30% ~40% ., R T EREH, s P 2T EGFEEZHRG
R K0 B R — B A2 R R R A 69 A AEAD VT VAR o AR S H 4 B dg e
A B 3% PCI AL LA 2 R 8. STEMI #4956 T £ 45438 10% , 7 B &M S AL
RIS ) KB R EFEILTFE 25% o

& L PCI K69 LR G A R AR 548 % K 3 bk T30 69 37 &L F o o)
BERDEHHHRIA SINFREFEFIREAE, Ad, S a4 LEE
EIRAG B TREF AR B 2 R 2t F B

FE20 230 F0, X TONBEEIRGALGERERELH FRA#
SIE, LR IR FTHAREZAMBHELEIHBX AL, LA
B BV RERI S SIUAEERGAOERE MR EETRTAS>EERSHY
FHE, SIMBEERGOREARR S THREL BAELERSE S ETH
Hik S RA AN, B WF @, BREBCEA MRS B3R (251 8 55 ik 48
SENAL G P L3 FAEAN R R, 067 F @, FREA B RAETA & PLEHE K45 0908
FFREHRBILAGR LN EZA SZ0ET RS, B Wt ILERIEZRG S
FUBLEER, KPP MAHCLELBMFLERRBRCERFEALET
By F X, AW E R L T SMFREERG LR, BPaititT
& L R ARG B AT 08 R IX R R R T RE P AT R G ST 3 Ak — F K
AMI &5 LR 5858 B S I & 6 R TR G .

Juan Carlos Kaski, DSc¢, DM (Hons), M. D. , FRCP, FESC, FACC, FAHA
Derek J. Hausenloy, BSc, MBChB, PhD, FRCP, FESC, FACC

Bernard John Gersh, MB, ChB, D. Phil, FRCP, Ph. D. (Hon Causa)
Derek M. Yellon, D. Sc. , FESC, FACC

(F & & BrRE B

- Vii -



Fo=E
FI3E
B4
HSE

6=
BE
R
B9

= K

Fg—82 31 =

O LR B R PRIGTF IO AT «ooveeemmeeeommeeemeesineesieeeiiee s
ETED INNBEEHRIREEES .
MIBERBIIR RBNWATRIF FTER
L PR R IR B TS oo s nsnoa » ssves ot s s s biiskos Kooris i v
PR P 28 D LR L K PR TR S R R R TR RIS ooeeveeeeeneene
ﬁ[’;ﬁi‘ﬁ{) HJLE_EE:E%% ..................................................................
AR MG I BRI AL, -+vvenvvveeevmneeeemmeeeenneeeameeeesinteeesaiaeeesaanneeens
F=82 DINBEERHEZH HhEEE
MIESR A ZTREZE «ovevveeermmereennetentete e et ee s st e e e e s e
FETE B TG LI T ARG e vvvveeemmeeeemereenmeneeeniineeesseeessenneeean
BZ RS O UESE FEHEIE B TULAETE  oovveereeeeernreeineeeneenans (
O ML R R AR TS 2 E OB FE R Z BRI oooerrereerrnreeosinneeeninns (
FOED  INNEEERDEYETS
AT IR FEBETE BT I TS - eovveeeermreremmrnnessnieeeseeesasaeeeann. (
DT CMIEARAPIZEMG «vvvveennereesneneeesanneeesareeenbebesebbbeeensbaeeaaneaeaans (
B HITETF MG < veeereereeeeneeenuue e e s iteee s it ee s eaneeeenr et e et e et e e e enes (
SETRFREE evveeetiee e et e ettt ettt ettt e e et e e (
............................................................................................. (



TR il
A

e






15 LIBEIRGERKETT R
Derek J. Hausenloy,Juan Carlos Kaski,Bernard John Gersh,Derek M. Yellon

BE SOl oREAB(IHD) ZAEREEARAABEZGIZRAE, HDH—ANE2X
7 % ST $ 4% & &5 LA 5L ( ST-elevation myocardial infarction, STEMI) , 42457 @ id A4
22 & 7K 3 Bk 7% 77 ( primary percutaneous coronary intervention , PPCI) i# 47§ 25 L& i#
E, R, SR IEE T EBAT B AR, B AT B MUk B RS BR A A K T AR B
WLgm FLAR A B e X — IR AR A S B EHA , 40% ~50% 898 LR SLE B b 7T K
#s DL B ok, BT R S U F o LA R R 09 AR KT PPCI 89 TR IR &
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B 5K B8 I AL TR & LB IE AR5 69 #3769 06 77 Kok kit — F 4/ VO WU S TL B R Y £
EIHE, % & THD 4016 RHUE .
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FERE B |l 1 B %2 B R S kA AJGF7 (PPCT) 4T B i A 38000 FILF 8 3 J 4 /N0 L
BEFE (MI) 3t il AR A0 % (LV) W48 D REJF 08 I R B BIG T 88, FJE R, O LA
R WA e REAT AR, A 5 AT R A R b X O AL B — A B ——iX —
IR R A O WLV 445 ( myocardial reperfusion injury) #Ii2] . BARMEERITZ K IR
fikAr AR ST (PCY) £ AR BB BLGL il /MR S5 5T A% 24 00 JF S (0 JUL -8 T T 245 B A 1L
b B SR 5 = B O VR R A RO . BRI, 2 T HREE TR O WL 8 1
FFRT LAE R PPCI A BhIATT M7 B IAYT 156 , LAGE STEMI B & MIGIRBUS . Wik, T E 58
A 1T EE DT TR AE & PPCL R OAVERE RS A, RS ORI OF
TG TR GRK XU FILFHE TE 52 00 s B AE 1L 12T SR YT 34T IR
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