——

rERE IS ZEITERT (REREZOET)D ISSN 10003614
(FPEZDEAT) GHi%) HiEEE) BER CN 11-2212/R
FEFAREATH)EETEN BE E S TR EAT)

stz HA T

¥ B fﬁf%"ﬁ&ﬁ

ZHONGGUO XUNHUAN ZAZHI

M
CHINESE CIRCULATION JOURNAL
2017F2H FRNHE F2H(R25F224H)
B X
$ER S iR
B MLE R R AR R EHRATNIND @%
H F AR e x.%‘évﬁj&l.i-ﬁ‘%% R IMFHE RS R RIAND T F R IAEM (105)
it‘.ﬂz .", £
éx%ﬁfwjﬂﬁﬁﬁﬁ%j(%%'ﬁ ‘%ﬁﬁuﬁﬁny’qu&&fﬂ ............................................... %7]‘(,1@(120)
SEINFHR . «3: ) ‘\'»' ‘ub
EAZRE exm;;ﬂa%wa H P, W KRR, FREA, Z0H, F (123)
ukm%mfrayﬁsmw’m% éﬁs@%&fi&;‘%ﬂﬁ@%ﬁﬁ)ﬁn‘; ----------------- BT, R, 289, F (128)
S0 ST BB AL }ﬁ,zm %v—wm%%)ﬁ T o Sk,
ﬂ{’p@ﬁﬁiﬁﬁ ':j &E %&véﬁqﬁ;éﬁ -% tessescsest ,',..' ....... ; .;.0....... Xl]d:‘. ;}:.,J /f% g2 A (132)
0 E S A K E ﬁ-jé%;% WEST Bk A BM;ERP%
F 3 A% B A A éﬁ:ﬂki%k% '—‘Jukzﬁﬂaiﬁf}iélr?‘z%a "3'::?*’ A, MEZ, FH, F (137)
A o ot TR A bk R ‘M-e
NN m/—ﬂ*—‘vﬁ" F<$ﬁ: Q@f}‘nl’] ;.,: ......... _.2.",:..‘.;.,.:3'-'.3.............“f::'.’:‘,-:i’,‘,“}.;:;:;:_%,};*....‘... wWEmW, MR (141 )

i /MR— iﬁé&lﬂ@%ﬁiﬁﬁ’ﬁff&&'%wﬂmEMEEE$%‘EF ﬁ'wm ’-ﬁw&ﬁk FHE, AT (145)

* e, St *
L 34 ot“;
ceee

AR '.f;-.
A 3F &M TR F K %%@%ﬁ)}@%\é@/\fﬁ ................... ’i ....:.:"35%@7&- ﬂ’@i B, F(149)

Il R 5T Vet ok .'.J,:::',.'».. ------ il Wi
L 3h 8 At 4 7 R %%%%N%éﬁﬁﬁﬁfﬁ&@?ﬁ SRIIEEIIEEE ..‘él\:%.,’é&% MAREL (153)
St b B R AN R AT e e AR A, AUb, F (156)
EFW?HJKWE_$%méﬁ#’]é’fﬂﬂﬁmd]-@’iﬂﬁ%ﬂﬁ?‘?ﬂ:ﬁ%ﬁﬁ%&@?% N R, gqﬁ,ge +mA, ¥ (161)
A «?ﬁ”ﬁ)ﬁﬁﬁé@@&wﬁ*&ﬁﬁ'”“ ............. ,,~..........:.f.il. é\xa’ "’4"%3 2ALE, % (165)
7 3]%T?%Hﬁh%iﬁﬂﬂ*ﬁﬂ/\lm.f&ﬁl’éﬁ}%@ﬁﬂﬁ& izﬁﬂ’a&%,y i "ﬂ%ﬂl"‘%ﬁ/\ﬂfﬁ, Z R, F (170)

N AR S LS S E Bk Rk p e et e gz e, % (174)

?‘Mﬁl”@%%%‘ﬂllﬁ%ﬁﬁﬁfﬁﬁﬁﬁk HEmEEE . ':"-."L

t/:

ISSN 1000-3614

9“771000 361170

HE RS 82-212

02>
‘W‘ R 500 ML A0 0
N NAL CENTER FOR CARDIOVASCULAR DISEASES

S




N
m

.

mig SRS E A

HRATIH FBSACS B E TR L IS T R E 1

5 o6 B9 DL

LIVING PROOF

H 7]k on
=il

Bak®
TNV
HREGMEE k
Clopidogrel Hydrogen Sulphate Tablets

mAMEREAHH

7 BHBRA

RS

RERSSEE
BERAER, BRASEE75mg, BR7TRE.
Wlltbfr’wl ERFIUTES, BB mefa st I OIESEEE (MLKREVNF35X) , EHRMERFEE (N7RENF6NA ) S/ NEBkItRREE . 2t
=y (1) JESTRIGRMRMEIGSTE (SEMREROLENAFQ RUIUESE ) |, @}ﬁ ZRTBIRENBAN ARBENZZMEE, SHEALHER. (2) AFSTRIA
fERE, SHEHEXE, ATAFHEARIATPER.
IEA75mgBHE—X. O, SHASEYER. SUBIESIENEE: ESTRIGBHSMERGAIERE, NURRAFTEAMEE300mgFn (SRS
ILE%75mg 326mg/H) , ARU75mgBHIRELRS . ST MEOIUESE: MUAGRESESMEES, KABEU75mgBHVR, ARENK, AIaMARAaRERRH. 33
FHFRBI75SHBE, MEBQMEERRERE. FRRESE.
XE RS A RE—H DTS, ™ R IEIMERERMETM, WEAERma ARt
EFRBHTRPFANEE, WHRMIMRATFIESR, WREARET7 XS A BHMERR (SR80, RAZKRE ) NEEEA. M FEEHMR@mN T ERFERRR
&, ATUXEFACAIMEENZREIR, EREXRSETMIERSMES. | .
B1£44,0002 flEE PSR BRZSMRIT TIFN, HP12,0000FF 87D F1%. ECAPRIEFARS, SHEEHA325mg/AELL, SMEE75mo/BEIMIE R . tHill
EZ SR BT THORE, HMBHISEREFNN.3%. AMEETEFHRETSHILMEN . BNFRREA: M. .
= EREY KRR BMA. E5IRRAILHMm . RERNYPHIFRKRRL, FI5REHE.

HABHE (FRKRRM. FEERE ) FIREH.
ol ST RXERHIE1228SHLEEFONAKIEINE  BiF: (8621) 22266666 f£H: (8621) 62885521  HB4H: 200040

St =t
%]ﬁﬂﬁ J [ #OZREMIES | H20140436 [ #HOB@IERENS | L HEFI20130083 [ %&EAEFR ] FEIE (FUN) FIBBEIRAE
A ERBESFHEELALRR [ kit ] FUNHEIIKITRK3255 SRENRBAEFS: 71.99807458.6 ST E (32) 88 2016010018 S




——

B 5L HR
WANZAEZ TR —31 X A BB ] B F 2 B L4 MK B R A A ] weveneens GRS, Kk, THE, ¥ (177)
B TR A A AR RN E A R I E A A B R A A
Z K 2 F TR R B ceeeenrenrenteitiiiiii ik, RAE, B E 5 (183)
Rl &
R S = 2 o T KR, WATEE, EE, % (122)
FR 3 A A E M e LI B AR B B AT TR — 7] woeeememmeneennnniniieinnnes AL, FR, K&, F (188)
T N /& T T ke, 2=, ki (189)
Lrid
1 3 g B AE K IR A—2 ZE IR B0 BIOR R A RLF BT HE R eeeeeeeeeesseninnnieiiiiinnnnne BE%E, K (190)
A /INAR T A U XA 0 S R AL NG ST L R B T AR AEL eeeveeneeneeeesnssnssnennens i, x& A (193)
AT A BT BHIT L BTN R TR BT HEE cevveerrerrreniiniiiniiini, ﬁ,ﬁ;};}; Tk (197)
H%%é%ﬂﬁ%ﬁ%@2%@5%%@%@%%%%%% ----------------------------- 4, BHr, k4 (200)
% Eﬁ&ﬁ%‘%%ﬁ%ﬁ%ﬁf%%m ........................................... 5{”{%4—, *)Cb%, ’ﬂﬁ’lﬁk (2()3)
;Q%Eﬂzjﬁ@%%ﬁﬁ%ﬂ;/émﬂ”ﬁ/\éﬁﬂﬁﬁ;{%% FLALFE weeeenncennininiiiiiiiiniine, INRE, e, S%EE (206)
wE - 1EE - RE
2016 B E AL F AR BAF R B AHOE XA R 2015 4F (P EEIRLE ) MO E T 1762 eeeeee (144)
fé:ﬁ&'%‘]ﬂ ................................................................................................... (148)
CONTENTS OF ABSTRACTS OF ORIGINAL ARTICLES( I8 ZZESTIHEEIT ) ceceveecrervceeecees (#H=

ATRBANE 3255 1 H15E 104 TT

FPHITHZ AR Kk RE&F SFEE s XF8 AR KR2ZR NAF
B RAR  EIRM FEE R KER TWHE LA
REREE smE M T AAE XS EEE Ixy @a & % p

x| #E (ELHE)
AERERE F% AHSMEHR PR BEE % M % & WREEm £ 5

* ﬂ 'sz zg gﬁ 4& FE P ANRILEEZK TAERRIEFZ 2 Supervisor National Health and Family Planning
Commission of the People's Republic of China
ZHONGGUO XUNHUAN ZAZHI e . . . .
CHINESE CIRCULATION JOURNAL FHh E KO MO Sponsor National Center for Cardiovascular Diseases
ATl Monthly 100037, JtutiidusmXAb4L L% 167 5 167 Bei Li Shi Rd., Beijing 100037, China
i P EEIR G Editing Editorial Board of Chinese Circulation Journal
1986 4F 3 H AT 100037, :H:E’ WX bl 1% 167 = 167 Bei Li Shi Rd., Beijing 100037, China
Established in March,1986 HiE (fEE0): (010) 68332599 Tel (Fax): 86-10-68332599
+ I Email: xunhuanzazhishe@sina.com Email: xunhuanzazhishe@sina.com
Edit —ifﬁChi £ G A'g {E;:‘_“n HhR HE R A A Publishing Publishing House,Chinese Circulation Journal
or ¢ 100037, JL5CHTPEIRIX ILAL L85 167 5 167 Bei Li Shi Rd., Beijing 100037, China
a4 KR HITE (f£20): (010) 68332599 Tel (Fax): 86-10-68332599
Vice President DU Yu-huan  EpR| KIS CIb5D) BRI PR A & Printing Printshop Bodashidai Beijing
YRIEERELE TH RIT EHA: JbsERElRITRE Overseas Distributor China International Book Trading
Managing Director NING Tian-hai FEIAMEAAT: [ R P 552 5 2 ] Corporation ‘ .
100048, JLaiHiZ/AFEPiH 35 5 35 Che Gong Zhuang Xi Rd., Beijing 100048, China
IR (T BRI [H A& AT48 5. BM 5982 Code No. BM 5982
Vice Managing Director YANG Jin-gang @0y o [E 530 44 @ e Mail-Order Chinese Circulation Journal
BT SR 100037, JEstAT P X AEAL £ B 167 5 167 Bei Li Shi Rd., Beijing 100037, China
) IBELED B 1 H1E: (010) 68331974 68332599 Tel (Fax): 86-10-68331974, 68332599
Director, Liaison Department = CHEN Wen Email: zgxhzz@vip.163.com Email: zgxhzz@vip.163.com
o ISSN 1000-3614 I A &HMEE National Mail-Order
FEFREERERTS TN 1L0R MEEARS: 82-212 Code: 82-212
32 % 20 G 224 WD) 201748 2 A 24 F AR PSGEWIE: S8 TR 0162 5
Vol. 32 No. 2 (Serial No. 224) Publication date: February 24, 2017 EM B 15.00 6 4 180.00 6 MRS : 82-212

S




——

CHINESE CIRCULATION JOURNAL

Vol.32 No.2 ( Serial No.224 ) February 24,2017

CONTENTS OF ABSTRACTS OF ORIGINAL ARTICLES

Coronary Heart Disease Research
Clinical Characteristics and Gender Difference of Patients With Variant Angina in China
ZHU Cheng—gang, GUO Yuan—lin, LI Xiao—lin, et al.-«seceseeeeenenteseommnenn ettt ettt (123 )
Outcome and Influencing Factor Analysis for Graft Vessels in Patients After Coronary Artery Bypass Grafting
LI Li, ZHAO Qiang, GAI Lu—yue, P KRR R R R R R R R R R R TR P ( 128 )
The Changing Process of Tpeak—tend Interval in Acute STEMI Patients Before and After PCI With the
Relationship to Malignant Ventricular Arrhythmia
LIU ]i—yuan, NIU Xiao—wei, ZHANG Yi—ming, P KRR R R R R R R LR R R R R T TR P PP ( 132 )
Relationship Between Plasma NT-proBNP Level and Coronary Artery Lesions in Acute ST—elevation
Myocardial Infarction Patients With Normal Left Ventricular Ejection Fraction
JIANG Guan—ying, ZHAO Yu—lan, DONG Jing7 et al_ ............................................................................................. ( 137 )
Impact of Aspirin or Clopidogrel Resistance on Major Adverse Cardiovascular Events in Elderly Patients
With Acute Coronary Syndrome
TIAN Mei—li, TTU Huan—le. s« o eeeeeeeeonnuetetiiitt ittt ittt ettt et tiitite e ttetittateetetettastettetitateetteeinnnnaes ( 141 )
Expression of Platelet—neutrophil Aggregates in Patients With ST—segment Elevation Myocardial Infarction
DONG Hai—qiu, DONG Mei, REN Famxin. e seeeeeeseseseentntnnttntnttttittititttttttittt ettt ittt ettt et ( 145 )
Clinical Research
Correlation Study Between Angiotensin II Typel Receptor Autoantibodies and the Onset Risk in Patients With
Essential Hypertension Combining Acute Coronary Syndrome
SUN Yan—xiang, TAO Jun, FENG Li, et P IR R ( 149 )
Effect of Levosimendan in Patients of Dilated Cardiomyopathy With Different Heart Function
ZHANC Hlli, LI Dan—dan, FU Zhen—hong. ......................................................................................................... ( 153 )
Application of Left Univentricular Pacing With Rate Adaptive Atrio—ventricular Delay for Treating Chronic
Heart Failure Patients
ZHAO Lu-lu, PU Li—jin, 7ZHAO Ling, O Al e e e ( 156 )
Relationship Between Echocardiographic Parameters of Ventricular Remodeling and Pulmonary Arterial
Resistance in Patients of Pulmonary Artery Hypertension
XU Nan, WU Wei—chun, NIU Lizli, e al.sc e eeeereseeenenentnmentntniiititttiiiitiiitt ittt ( 161 )
Investigation of Circadian Rhythm for the Onset of Neurally Mediated Syncope in Relevant Patients
TLIAO Dong—lei, XU Yi, WU Li—jia, P R R PR ( 165 )
Hematoma Aspiration With Manual Compression for Treating the Patients of Iatrogenic Femoral Pseudoaneurysm
Under Ultrasound Guidance
CHEN Gﬂl’lg, ZHENG Li_hui’ WU Ling—min, et ﬂl ................................................................................................ ( 170 )
Effect of in vitro Balloon Dilatation for Treating Aortic Coarctation Infants Younger Than 6 Months
DI Yong, WANG Kui—liang, REN Yue—yi, A e e e ( 174 )
Basic and Experimental Research
Regulatory Effects of miRNA-31 on LATS2 and Cardiomyocyte Hypertrophy in Rat’s Cardiomyocyte in vitro
ZEN(; Jun_yL ZHAN(; Wan, DING Lll, et al_ ...................................................................................................... ( 177 )
Impact of Astragaloside on Ventricular Remodeling and Peroxisome Proliferator Activated Receptor a
Expression in Pressure—overload Rats

TANG Bin, ZHANG ]in—guo, TAN Hong—yong, AL ettt e e ( 183 )




——

I EJEFRLE 2017 4F 2 H 55 32 % 58 2 (5% 224 ] ) Chinese Circulation Journal , February,2017,Vol. 32 No.2 (Serial No.224 ) 105

e S iR

w RO MERREINLEREIT

NSITHIEZR IR

FEAFR AT E RS EZIMERS LT RBANGTT 5 X IAFA

Rl &

N T NGRS 2 SRR AR O A B A AT
AR B UAE, R AT 2012 A AR
SLAAMRHRRR O IR A AT R R TR, %
T AR R P 4 O IS AR R ALRL, KR L
B R AR R A 2 0 I ARl B A AT
0, FETAEES A hE L RHERO BN
I ABIFHAIE, DUE L A HAR P L e |
2 B ANl I T LA PR T 3

FEO M BRIIRIT T, A AIRIT G 5o Rt
FARERAHLMHGT . BTG/ RIFRE D,
HZARE, SMNEIME A, FEEGRRERER
(IFEIR, RTRE™= A EH I RRE, XA ATRITIY
L FHYE Rl 52 31— e BRI 5 SRR ARAE 5 22 B A
e FENGEHETT, AHAMGK, WF R AR
WZ B FARBEMRS . IR 50 A
REG G, BEAME, BT O ML BETA YT 4
BT, AT 10 450k, X4 T EAMEFF AR b4
MBI TR R EL T ARSI B rids, Z 0T ks
RURTF M5 200 E . RN BT B4 1A 6 7
M ALWIHRNAIT . T2 40 & A LA s Aa K
TR sZR, A LA A 28 K A AT 350
TRSEIEAAE , KPR T ARYT IE HISE
il — b H AT 2% 040 IS 15 2 OB T = s TR
yr U2 BEE LM NS T H AR i T K
FA AR AN BT S, Aok A 22 1 B U R R
Z TGN PRI FIA T RO YT 8y s .
Y F [ N AR 2 B B iR A R TTKOEANE], DL S
ZEANTF B IR I AR 7S 7 7 b B MR 37 45 R Azt 1
IR, N T WAL ESE A, VSRS BRI AT
N, REZIFERA NS ORI 22, Wb
FRIEM KRR, FZEARE IR LR, EXR
PAFRIAE % R SZIMEE RO LR A

BITER TAEA, 2012 4F 4 Al 744 R
ANBITHEARBZFIL . FFT 2013 48 4 J1 | 2014 4F 4
H. 20154 4 AR RTINS, 5%
FE NI I SEht |, RHERE R T R E 1)
WEM, 16 ZIERIG IR —Z & 3l 1, 2016 45
3HBH TRFPER S, MZE ARG KRG
1T, N CF LD A SR LM R I T A2
SPIIE F ), DI R B %,

Gy : LAMPHE RS MIPRERATENE AR

% [B]FF BT (ventricular septal defect, VSD ) &
I WL e KA O IERTTE , Zfrre, JRel 5L
IR TE A & A . AR Y & AR 2 A7 TE B A LI
0.3%, SERMECMELR (Folig ) 1 25%~30%.
T VSD A EL & m iy A AR AR, 2005 A e
L 1 10%., 76 38 F Je .0 L, VSD 2 4
15%~16%, WM Z T H ¥, VSD L5 iay7 r
PAREANEFFAR, K iR IBE Ui e B SRR AE #D
RO A N, BREZHUREHRERRIER A
M ATE B, (FUEAMERARTT AR, o5 BT 9EUR
%, REXTEEA—ENROHEER, [H 1988 4F
Lock B UCHGE W AU OCH] VSD LI, 24 ZF
BEE N HTAFE VSD 1A ATRYT, 41 CardioSEAL
XU, Sideris 200N Fr AR BB A5, H R T4
VEMERE R, HERIEZ, BARMSIMAEAERR, YRR
Il PR HE T 1 FH . 1998 4F Amplatz & B T JIL# VSD
BIEER NI YT T LR VSD, {H i L VSD (Y
17 VSD i 1%~5%, it IR )b FH 20 A BR . 2002 4
Amplatz 7E 75 [B] B G453 5 3 45 A0 20 ik 58 A A 3
TR o o S D g
FEREIRN FH TR AR . FEI T 2001 AR H AR ER
BRA TR VSD B8R, [RAE 12 A R FIR IR
B 1A T 90 ) B 38 T A VSD i) 2 R B R

SEIVEE . B Email:huss@vip.sohu #EHXE  Email:fuwaiyiyuan28@163.com

HREIE RS54 SCHRBRIAS € SCEE4 52 1000-3614 (2017) 02-0105-15 doi:10.3969/j.issn.1000-3614.2017.02.001

S




——

106 FEPE I 2017 4F 2 H 5 32 % 55 2 WI(EEE 224 #] ) Chinese Circulation Journal , February,2017,Vol. 32 No.2 ( Serial No.224 )

PR BB BT T o, S E W AE X RR
T MESRD S, SN I g — 25
K, BIRHBIEG, FEA SR =30
FERIE M KA B ERAL, (&, WML VD &
WATGRAR s # kR, Z2REILFRAE 3 S
PLE, REAE 10 kg KU b, X HARAE B LARE
58 e BHRYT o TR L2 i VSD EHE AR AE R B)
K ERIBG . MR B . X LR BRI 2 i R
ILRE . B BAL. Bk e Ay . B RME
T PR IG E TAMRF R S5 2 F e, X ik
B T2 AR 2 N
ZHMRHEARTT VSD BHEAR, JE I AR BB B
BIGERAR, SEARLEGEMIMFAR L 1%
AMOLH, s BN O s ss N
RBAOE, AT T LENEEEREA S
EEYE VSD, BRI, L4 ENET 2 R,
HA T W & e B,
1 245812 VSD HHEARE RIEF12E ZiE ©
1.1 &R (1 )BEFERE VSD: AERS . i = 6 M ;
QR > 5 kg; QA LS HE 7R A O B far G
FHL, AR 25 LR Ak VSD, EiE= 3
mm, [ < 14 mm, JCHETRE < 10 mm; @ VSD
A FEIE E KA SR = 2 mm, JCESKA
TEMEME A VSD KR BE LA b 3B s ORIt ; O 75 0
By 13 7 R A R A R il s 0 DD T 9~12 pi Ao
B (2) LERVSD > 3mm, (3) &I HAbWIE T
P2 BRI B, WA O NEBk ST S35 L
VSD, FAEBRHABIGIE . (4 MR ARJGTRAY M
1.2 MIXFIENGE : (1) A2 < 3 mm, JCIHRIM 5N
F12E 72 /N VSDo IR EA RIAEAE/N VSD T4
IO R ], I, BRI E R
G R TR/ VSD & e D R . (2)
N VSD, SRIEEIT R, MR E RS
I ES ORI, O SER O E i AR
fl VSD [ K/ RS LR VSD 53 F8h ik, 18
ARG BRI ATRIT IR, Ak B 2 il 5 o 2
mm VL, HE/NTF 5 mm, KEEGERE ] IEE,
R HAY P 250 T Bl RS . (3) B Ye O N IR 5%
BAE3NH, DIENEHEY . (4) VSD L4iE
FHPKATER< 2 mm, EEHKAEENE, A5
IEF SR R, B IR B S kS . (5)
VSD A H—JE 5 = AL SR sk — 8 1 AL =45 T 01
it (6) ZFLAIVSD, AW EAEHER w8
SO ASTEA O (7 )VSD & 3T sh bk 4 R

Sk F48 AR P A ATBYT I8 IIE
1.3 ZE20F: (1) WP NIER, DNAEEEY,
oA R B . (2 g BANA MR
fE. (3) BERVSD, GRFETIN SRR, BIEHK
B 5T RERZ I B S IR = IRIRE . (4)F N5
ik FEAE R 430 o (5 )t i e AL/ IV s
Do (6 YEFFHBINAFEIRER R . (7 )LIIREAR4,
ANREM 24, (8 W iR .
2 NS

BEFAER VSD BRI T B EE S GE 5 RS
HERIEM KRR —EHRR, FILNARE VSD iE
A, BN, B 32 sh kol r I B REAR R 2
R EHIE A . VSD am & Ao, B EXTFRAL VSD
BHEAR; VSD FEIE F s iomE, B VSD A0 E= T
FHRRAZNN 1 mm PP X ARt ae ;. dnsgnm £ 5h
Bl sl A B AT, P4 VSD A = AR
2 mm BEFE (O B35 A% Z L7 VSD Al R4S A W
WA R A AHE R RY B I A% . PRI BTG #R  EL
VSD Wf/NEAAK 1~2 mm,
3 BIERE
3.0 ARHTHER - (1) ARurdcfk, OB, X &b &
MDA, (2) MH AL MR, HEEm 6,
Al eE, IWRGELYEEIS, RE LR R
(3) #at e 25 fhifEss . OF BLONRSMNELF AR AR 2 R
BEAL, GO MRV EE ; QEHER M RIS,
MESLE L 51N, BiEm LM @&k
A B2 A AR HE PR BN, I B
WA, DR, @S, ERHE R
o WM ZY AR ZERAS . B IR BTG
ZEM ., FZRIE, MR, e ok
WRBEK S, (4R M EBRFERS, S8E LK
J& B W A S RRAYT AT RE R A R IR R E, BUEIR]
BIE AT TR
3.2 WO B B AR R 2 R O B B e AN
VSD Wi & K/, BH KR SRR R, B
VSD Tt Bl i 25 B S KO S, VSD R =
L]y o e e = o B ) i 17 S N R N M B B
T R /INEE S AR 7 10 A AU 14 B T A AR B M)
S5 RO U THT, o0 JPS 66 i U1) T A0 A0 5 K Bl D T
TE AR B 5% S OV 5 8% VSD B
SRR () B 2 R B /N e FE O R T T 108
SEHAR A BRI K N A0 2 KD T USR5t 5
T BRI R USRS G I LS IORM T, W
SIS VSD S F Al R T BERE S sh bk Yl TE L O

S




——

I EJEFRLE 2017 4F 2 H 55 32 % 58 2 (5% 224 ] ) Chinese Circulation Journal , February,2017,Vol. 32 No.2 (Serial No.224 ) 107

QB i 55 L OV TR A

Rfra & A O ERE, FXEIA VSD
RN PP RS BHARN R, FALER
VI, VAUl AE I 5 | S 223 5 VSD. 3t
ASEBAYHLER VSD, T A6 A it e el il 4 4, A
BT B M N et
3.3 HErik s (1) BEBUREME, SRR EEE
5, WHATIFE 100 Uke, T W8 61984041 71
ik 2~3 em, B RS, ABIIVIFFEIZ%, #H55
YIFF B, VIrom, BSRA0SEh R, 75
A3 T A O E W RE FIEXT VSD I A
SrE, DL 5/0 BEKE 3 s I ER R B &
(2) DL 16 SEEH Farh dggfil], Rk,
REL, AT, EEEESGI TN TLs
it VSD, iIRHMEEE, EAREE, RRET T2
W VSD AL L E R, MERT LMY ik,
(3) BHEIRAOESE . Pri AR 0 B O3
M VSD HAE K 1~2 mmo SR 3 3R 2 mm LA
B, SRR AR 2 mm 3, RO
TR I8 BEARTN 2 11 HLADU B 0 2% 1 Bl gt Hhy
FTHE 2 = SO 4 mm DL _E 3508 F A A 1 60 3%
five (4)BHERCE . BEIES SRR INGER, X
FEIEFMAEM RS, WTAETIEEE R R AT
W —H 3-0 AT WL EELL , T4 E, 1k “If
Bz FEE NS — R AR BN A 2 s, KB
TR AR . R RGO BT AR TR ik
Houtr, FEEEEFA ST TR OEMRE,
BraE g, A = MG 5 S (A AR, e o
AP, BHERIEER A VSD, Joidatsy, Bk
A, e A ORI WS BE R
B TCERA RN TC R . (5 ORISR
L E AU AL, R R R
PEANE, B ORI RS RV T R s b 4, i
FER ST BT b, W IRERAE T, R
“PRBS 4R ST A0, RES I,
B M B R kDT A
3.4 FIHCRHE . B E B R RSO
TUREE, i BEERRALEN Y, O S kR &
Py M SR B SR B S s, N
BHERIT . AR p IR & =R = A B,
FEERIRIT
3.5 RJGAEREYT - (D) ARE BTG, O
W, 24 h NWEERSLE ., XL, DR,
ARJGWEE 3~7 RIGOL RIS, HBekdih. (2) K5

JFRPUEE 24 h, PLAERFIKVH 2 Ko (3OREHAR
FrEIEAR: /NJL 3~5 mg/ (kg-d ), A 3 mg/ (kg-d),
H6eMNAH, (4) Rg 1. 3. 6, 1240 HREE,
AR LA, BT X 2RI R
4 FTROEH

BRI S =R A2 (2N S = DB ) | Sl U
gL, FIAAOIER Y, TBUA T - DR,
W 3. = 2 ke e B 3 A B i s HH A = gl ke N
B R, U HE B 7R T 5 B AL S BE
FEEIGIT I o AF A N UE AR S VSD St
A AT AR AR NI, G AR IR Y R
BRAR, (RS EIE BT 95% it .
5 HEESNE
5.1 AEARSMEIROIESMEFFEAR I RAE, WK RS
I JGL AT
52 OFRE . Rl g SR ErO gk
WAL B K A5 S R, 2 R TR S22
BOEREOT BRI ISR, AT EARRAN I .
PEZENE A FOFRZ 0 TUE A AL VSD, SUREER VSD
] LA AE A A s, SEHESR IO ENA C.
LyER 100 K /min DL, ANTFEZ5Y16Y7 . OE B
DI, AT SE B2 RO E L, —H
KA BIA TR A A . AR I g A AR ARG I
SR DAL A A AR O, SRR
K. EHEEREESEE VSD SRR R ERG A . &
FEPE IR DA AT UL F A I = AL R, A
LFRAE 55K /min DL OHLE QRS PE7E 0.12 s LAY,
AL ZERAY 10 mg/d, 3L 3~7 K, L, O
FALNE, BT - HrZR SRR, 7 B Im O I
R 3 SR AR, 752 Bk AR
“EREMEZRAETARER, —BEE, fR
HAEARIMEA T BUR BEESS, FHERN VSD, IE4E
e A Wi & AR = A L, B, RS
o £ A BE T I FE
5.3 HIESBALENE . HEIERER N . RO
MAEAEAN Y e, RABIERBE, N7 RATIR
55 X 2l R A B S AR AL B, [RIBIRREF AR
Crm] FAE,  DUF RN B R0, FERSMIEIR
B BHERR B AN VSD. B 0] LA SOCA RS MG
BFEAR, BIATERIBFRZPSMFFARE, WS
TR SRR, BT LI 24N AR VSD BHEAR
SRR i 4
5.4 MERWR. 250HERE VSD EHERLE =R T
WATHRAE, JOTTEE AR N o ) S I A A T 1%

S
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B, H AR R MR & A R I TR A
FEHEAR, WREE RS IEE R EE L s
fZ NaE L, sRA Tl A AT 5 R R TR
IZHEA B R 2R KT 2R 2 S ik B A IR A
FNEE, B RN R R AE AL, JER R
AR, A5 AR IR MR, a0k A
KWL, N FASMER T AL,

5.5 TR A: BARHK 1.6%, HEHERAL,
BefE T X EERR R/INE 560 IR VSD 5 =4
Mo R Y, R B ARE AT 5 I i =4
Tio BB ARET, DK A5 I vy ¢ 0 3 3 2R 5 Y
FEFEAERT, ARG 1L SR gLe, HEdmhgidk,
B R BB A R, B F/N, B
WMEAZIR, MBI ZA K, siBE R R A
TERERIE AN, BERUR A PRA KA 8], 52 — R0
Kl o ARH R AR O s P W,k B ) =
IS, N HEERYT

5.6 FABORI: SEIEAAEIER L. WLEAR
KAL) VSD, EFEHE S Z KT VSD & F3hjik
MEIRE RS, BHE O S B Bl 3 s BoRHY 5%
FHPRMEI A EHIERAOEN A HERERTE
SN T 7 R0 50%, BB R s S A 5 iR
L EREIESE, SEEINORCH A4,

5.7 FRAYUL: i G AR B 43 A R S R) 9 BE
BB A P B R A P LA I 8 B o B ZE IS A T T
5, BB AFRA L F 2 ALEL VSD EHEIRYT I
&, NEEamARfEsEaEE AT, WhZfl
Y VSD N P F Jt b g 1 A ) T 50 4 26 iR AT
75 U R il 37 R T

5.8 Wil : SAETEARAYNRA G, il i
gL, RIFIM AR . FENK . B A
NREAN 5, NEUER, MR, (5T
RIDUAR, ki e b a2, ARl e i T B R
o AN R R SRR T RV I, T PR
—BPE AR . LI <70 o/L, WAMNELT
RECHEIE R

5.9 2VELNUEIE . BENE ARG LAERZNET Iz A0
TR UL RS 18, 7T BB S AR R PLEE A
T ECTAE N IEIE AR T Y B AR T T 2 R S
BB . PERP IR REM A W, — HLR A A BRI
AR AR R BTEE, — H% 100 Ulkg 45T I X Pt
R R i A ] W 2% SR AE IR R . R A
WUIEE, W B TR SRR AR O B B A O
B RIREL, AIATRRIAYT .

510 OIER FEBK AL 2 9k Akt H it sh
RIS, N —E B ST, BRI 240
HADEENFILEO, WAL, TR
1, P i sUE BEATAE S A, A B AT R (A
(e 2

S5 Sy - LRIMHEED NIRRT ENE AR

e la] Ba s ( atrial septal defect, ASD ) AR TER
JERE R, R AAE . BRI B
W, OFEUE . AL 2 AR R A . AR 2
b A e RO IERG 1 10%, 5 NS RAE L WE
1) 209%~30% , wPEZ W, T kR Z R 1:1.5~3,
HE 4 ASD R fify 27 & 9 AL il R At i) 27 R A AT K ASD
Rk kAL AR R FLAY, B E R WL, 5 ASD (1)
60%~70%, JE= AJRIT EEEPFM KT, 55 5
ASD B 15%~20%, 453457 T 7 () B B R 3, R
KEEREBA RS ONBEHREE R FE, L
oM E R BRI B L%, RSk A
SO AL R, HFARBR

gk K LAY ASD [ B AR H SR 5 20T 35 87%
B JLAE 3 A4 LATT 3 mm DLUF A9 ASD 75 1 % 2f
WA 100% H H SRS, BTE 3~8 mm Z [A] Y &
JUTE 1 B E WA 80% UL AW BRI, (BB
fE 8 mm DL FHARAD AR BRI 5. ASD M A AR
BHEWRHTIAZRS, T N16%5 . HOE
BRFERABERN 5%, AOFIEWNHEHBERR
63.6%. KZHASD BIL—MICIEWR, TRASZMTE
3, ZHEER T HENEA RBER, KR
ASD 7E 20 % ~30 % A A7 & AR g A o0 ) 5 0
sk R, FEBilie 35 2 Jals & Rk, W
RICTTid it , B 2 DR s ik o TR A A 0 45
MR Sy s, gk A DI R, i
HEWRATFARGST, ¥Rt oaR®E (O
T Ahsh s B @i sh ), BLAMERA> B AT RO JE 1 i
P 5 1R N I A 2E . W TFFREAR TR, P
Murphy 25 " 3RGE, ARG ICH 30 kR O
Jot prEnsii B, RIS TR, AR
EH MR, BEDT R, 24 FHisciti A, K
A A7 T RIS TRIE ) ()t BRALARTR], i 40 37 LA
JEFARE, HAERN 40%, HoFrEish il kA %
B, B, XA ASD i3, HEER.L o)
BG4 A U S e, SRR RA
SR B . S8, RAERS FINA/NT 10 mm 1

S
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/NS ASD HIG DR KAFER S, "IARTHAMEHREAR
16YY, B RN ASD Al fEFF & 7 G IR A0 ik
Jifr, T ELX B AN R RE A R T AR, JEHIE 60
ZUL AR, A AN ASD 35K 74 AR
I7s

ZHMRHRRA AIRYT AR A5 M- 55/ N
B | R NS 7) N R i S 1 e RS 1 BB N N
Ao RS, S LIEGS T T
ASD ﬁ‘%* [12-161O
1 5P RIETR ASD 5 ARiE RIE K 2 RAE P
L1 GERGE: (1) BHFFR=61H. (2) 4k kLAY
ASD HfE= 5mm, fEAOAERAMIEN, < 36 mm
(25 A 30 ASD. (3) bt 2 2 el R Dk 52
b R S AR = 5 mm; E R
B=T7mm, (4) FRIFGNERKT Ik g4
A ERE . (5)EFFHMOIERTE , (B2 n7EdE
RAMEIR T AP B, AT LM 1E ] AT .
B0 : ASD 5 IE B S BRAERAE . VSD | sl 8 R H] |
TERBIESE . (6) IR (7) Bk
ARRR ], SCREERBRR T RN, Tk i A
() JLEE
1.2 AAXRE R AE : (1) ASD R 2k 5% i e 41 sl oA 12
RIS R AT, (2 )B4 5% AN /2 5 mm.
(3) FFpRZEAL ASD INZ LA IRifLAL ASD. (4) fF:
£ 3 ke s, {H QP/QS = 1.5, Bk i 48U be A
= 92%, AlAfTHEEE.
1.3 ZR50F.( 1)FE ALY ASD K liksE R ASD, (2)
DB J i e . (3 )b L BANA AR A7
1, AR ARG BT . (4 )M FE sk
RSB A 3. (5) fEA 5 ASD L Rry ™l
LR BB . (6) JE 1 A N RIS %
SRR AR BB I . (7 )R RS, K
BANE TG (8 )0 FE AL,
oy sk TR SIS R, A2 0 BRI, 220
A DEREAR . (9 XA
2 NNEMIERE

H #i & Fx I A Amplatzer, Cardioseal, Gore
Helix, StarFLEX % Z ' ASD #3428 H Tl K, {2
TEFREAA Amplatzer XU BHERR T 2 FF IR IR

i 38 [ AGA 24 v A2 77 Amplatzer J 8] g 35t 3%
%, i EAT A K B X R 3% XU G R =35
O, WU SR RO A S U %
LRGSR, BN I & 4 FRAE B M
Amplatzer 3§ 3 45 S B AR g B S RN, DA 4~40

mm, HE S22 mm, FHIFELEHLLOFEI
NG W HAR K 12~14 mm, A0 5P 1 SRR
B2 K 10~12 mm, I FP ASD £13588 B A IEIKIEERE,
A Z W SR BB RCE, Rk AN, s T
JLIY ASD 155,
3 BERE
3.0 RuiES - (1) Rurdik, OB X &b &
AL ERA ., (2) MAEALA A, HEEmIIEE,
A ets, FRGEAL YIRS, IR E PR R,
(3) B2 s . O MLONESMELFARZSH « iR
BEML. OoF . IR ALEE ; QBB ZERE,
WESL S Sk 522, BHEG R @2k
a2y A ) A IR AL BRI, Il RS
ey, OAERIRS, WO, WEmERE
WM OIEHIEORN | BT R BTG
ZER., FIZ-RE . SRR, ek, fARE A&
WK S, (4)E S BHRIET, 58E K
BB A REIRYY ROl RE R A I L, B[]
BRI FAR,
3.2 WAL EIRE A . ARATZ R R L ) R 7
PR 3 ANE0 i W - ASD K/ (1) K sl ke i
YT, RS 32 30 ki I B S XA TG B 1] B 5%
AL, 0 T s 1] B ke i 4 B M JRE B 5( 2) DU i
ODYITE, WEE ASD 5 = AR B, IR
IR AR A S B ;(3) 81 R I B0 Y)
1, WEL b REFRKFN T BE RO ASD S 1K S
FELRE

NGRS e =0 VRN LS Rl [T TP L v £ Wy 72 1]
s . Kahfkaih . PUps.O&YIE, EEA BT
FR2E MR 7 O Bl AN R A8 S 1) 1 18] iy A i Pl 241
LUNZ M EG, JUHSE G B PR D) AT DL 7e 2 W
b Rk ASD B KR MR
3.3 FAREMERE (1) BEBUPEMY, 2 EH
e, WMABERSS. A TR 100 Ukg,
TR ESE, 2 3 8L 4 B B2 RZ 2 em BY
WoE FB/NII, B FAL, VIR, BEE
FpikE . LA 5/0 BUERE 3 S8 IR S8 2 H .
JUE AT LB EMY:, 24 MR R £ V1T 2 em,
2 4 Wit AN, VIt ot )E BEEA B EE. L S/0
MEREF R ST IFEE & . (2) KL 16 558
Frpararh Jegpsfil, WAL, B, EA
SFoz, HEERAT S THSL9 ASD, BRITE
R, EARIIEEY, WA it ASD AL
D i a1 TP kA . (3 EHER R

S
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P2 R 7 0 sh EE 1 2 DD T Y ASD ek
B B R b T AE Wil G S D B A A
BN TE S0 B AR B Al A 4~6 mm, /N LG 2~4
mm, 7] B0 ) B R B, DA 0 b 3 2 S
TREFCAPEIT. K ASD HA BINAFAEN B A £
AN 8~10 mm, KT e R B2 T F =4
FRER AR PRI R B N HE SR o X Bl A
ASD WG R, AT TE T 2R AR R T o
AR 3-0 RIRICEELL , FT45INE , 1E R “IRpsas
R — R A 28 T, IS B A%
. (4) BHESCE . KWENm AR R,
W AR R R AR, BRSO E ST
AT ERE RR  2EO BrAt, — I [l 6 4
BB, A0 D A 25 s T B AH Y, A or
BRI, BIEERSIETS A ASD, I E RN
AR S R 6 B AT T B A O e . TR
DRI LS H T S =S B S VA N S W o 1
R G Ol (5) BEiltdtig e . 7m0 sh B
R AT RSN 1 SO AR i ik AN A, A B I A [
AN, TR RS U 2 RS 2 5 SR e S BT B
BHESE, MR R BTk b, 4550,
T BN IS BCE S A, R T &
R 2T,
3.4 BFIEHCRAE . BIERG E R R LB E
TR, #fE BHE R O B Y, JC B A
P B ST 0B I s SRR, BRI
io WA I & =B P % SR, NG EHETRIT
3.5 RJGAEERRBEVT (1) RIFEWYIRD, OHEY
W, 24 h WEEBS.OHE, X LKA, LHRE,
ARIG WL 3~7 RGO RAFE, HBikivi. (2) RfF
JFEBUEE 24 h, PRIV 2 Ko (3)OARE R
FafEIDCAR: /NJL 3~5 mg/ (kgd ), i A 3 mg/ (kg-d ),
e MH. MAFIERFER = 30 mm & T EE AR
AMARTE 75 mg/d, A0 BBl Nz AR T
B, (ARIESE 1. 3. 6. 121 RAE4EY, B
OHEREA.OE, SERTT X LRk
4 TS

H i ASD BHE 2508 F R, X F00 & fK
/NERAIE R ASD, YR ATIE 100%. H AT EZE R
M) Jig KA 3 1) TR 28 ) 16 IR A0 4R , BRPE A A 00
AT REEAR B RGERRLE . 1F Z2H0 BT W B2
JE PRIAE 38 BORAY AR 7B IIE
5 HEIERAE
5.1 JEHSIMEIRDIESNEFFEARIFRAE, WIRBEE S

I JGLAE

5.2 BRI PR WAL A i E T HE, TG
LE AT AR T RO, FE T IS B S AR Y
RERUIRA I, (AR B AR ZERR I . 2210
FArR EAA < 1 mm HHOEFEARR, 1~2 mm iy
DEER AT L. T Amplatzer #3538 oA B 74
YIAHEE, ARG, IS N TE B 4 R
FI N AL AR S AR, BIZIBR AR A
He N 6%~40%, ARJG 72 h N 4%~12%, 3 H =
JEFRA TR R AU 0.1%~5% . IR K EFRAYS)
T2 DT SRR ARA LI, I 2k 5 15 88 5D /)
FEURITEIA A G TE B AR S M IR AR 3. B
Hoh 2 R s H LR, ERITEIEARE), KEB
O3 LR 283 e KRB S A A0 7, T A O 3l
Joik R BN A IR A 2 LR s, — LA
ARER G, AN E R MR REED BB R, B
e RG . EEAAP R (1) A5 HBhE
B RR L, — AT EAL I, BEE R
W, SHATHA . (2) PSS R 8500 18 5
BAs /N, A R R R g . (3 B
a3 AN R BACIR A i, B EAR KT 5 mm
25 A ) — M A, DU SE e dtiE ;s
IR EARNT 5 mm, ATEAALTE,

53 IR FEZE: A0 By B EHE R R IR S ie, Bl
Sl A G M ZE, WohE sk 2E, M)
WkHEZESE [ N HGE IR R ZE T AT 9 R A 2R AR
AHFIAR S5 2 Kbt Mr 25, wl
MM ZE R A%, ST EAAR K ASD, HHERE 6 4~
H R nsE R A O sh E BT, DAME MRk PR
FIMAE, —H RN, NnsRPrERGYY, Wi
BBMERK, ARAENKGRE, W5 BTN
HIT .

5.4 SR ZE . FERARHARAEHEIS BE 45 R % 1
IARITE . IR IRZRI R O g, O ST Bt
B e, o DRI 2 A i A T B U B A R A
128 2 R A 2 M e FERE IR . WPRE A B 38 F AE 20~30
min PG PR, (A SR HGE . Ak
R 1Y) FEEAE S AR E AR, AR HE S ik i
MEIEF AR, — B PO & 45T LS,
Aedp00, RIS 45 T AR T B Lk il /5 28 fin E
1, DB BIZERIE sk, #FEEARELRE
Ak FHAE B K gk

5.5 LI Eil kIR : RARLN 7%, FEIRIIEBAL,
E TN Y9 &S AR S PS DN 1B S 8 NN ER S

S
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AR ARPENRE | B BARRRA . BN KT SR
R, BHER R RBUE BHE A R N B A e |
ARJGHCML IR TT AN 7850 8 A7AE ] ] DEARRHT I ]
SN AT SO B ZE M M4 . Rk, ASD 4y
NI ARG P IR T e/ PRS2 4E, na ShJm
SATIER AR, AR EL A DR R 1 i AR
MHAK R ISR BT L IMRIR Y Bk AR ML IR YT -
5.6 BHESREAL . WiVE: KA N 0.24%~1.44%, K
WS AR A B R A R e e R A, Rl RE
Sk ut R AT . B IR N S R R A G
RIG W5 25 fr e B w/Nall ASD it 214k . Ja
ING S, BB OIS B AL B EA O, BRE
EEEA O, AL LESAHLE, HEIHEA
Jili sh Bk % 3= sh ik, B g AR TR R TT B
b fo SRR, AT T R T R 2, [RIES AT
IO H, IR (R 5 R 3 207K 350
PSR o O R W AT D Pk 2 P R 50 B
1, ARRTRAR AR O SR BRI R N T,
22 W R P U Sl R A RE T 48 S /s B4t 10 2 nl Bl s K
H, DRSO Sl 1 A B LAk A gt
WA . EEETIIEAIAYT, PR MBS
f, JUHUR TR R bk ke dm A, BRCE R
B S A e B A M HIE S AL B R A
S BERRIE G N T 22N
57 DR HTFESREMNEREE R, N
M3 Bh 2 A Al S kO I 2H 2R R A B R A R
SN, ASD HCE e R E R AR T i R R AT RE
PR OESR T S D s, s g
R K 2RI BU I 1. 7 i S AN et L U E R |
O B S AT FEAR PR G I, RS R B
A Gy 51405 5 By 5 e FEART X 3, mlg a1 52 s 245 sl ik
At 11 57 BHLS AT S 305 e 4 D RE BT PR A, i dsi
PN P B AR BT BN P 4 e L B 4 4 R
T BRI i, 0 AT S8 o 2 T Rl R S e .
ZHRE BRI H e T R R, AN R
H RSN ], R, ASD AN AGE
IPJ 2 A IR R R SN R G B, pdi 4t
SE ) ] PRI R . B A I 25 W
VGBLIEARIES 7S (A B R s U E R I 1 I N fT D)
B AT, W0 A RO BER R O R
HWIHK .
58 FEhkEAO AR i ASD EHEEA ™
FIFRIE, RAHEL0.06%, HEFERN L
RN . BRI A T BE R B B . 5%

S BHEERR, BB RS HA R &
Sk R, SO A% AR B S IR, X R
K. DEEE. PR, DT AN B R
BNJGEHROL, B S 2o B S ks AN R A2
— HH I ER I RIE A TAMRFEARAYT -

5.9 HIM: ASD BHIESE M, 25 I8 R i A A
TR AL ZEF i sh T, e s T 52 i ] ] D b
P /MRS Y, EEEE R R AT R, 534
T RF RIS E R A, WA

S 0 RAMRLIE TR Bl i B 4 BR e
AR

Hilish ka7 ( pulmonary stenosis, PS ) =48 H
T 5 b LA S B i sl kA R e, T A O
2 AL 20 IS Jir 50 KO I 125 58 4 5K O T B0 IE— &
G BEAE AR o PS g — 2 UL S KA O I R
., 295 0 a0 8%~10%, TEFEE FE 560 M
RIFHRS 4 (k. PS LG0T 7 2O ANRETF ARG
77, AR ARGIGR, HRIEZ, RIGIKEE.
1982 4F, & Kan % " YCHE R HEREY 7K T
AT PS YR S, BV He R i 3 JOARE
J& K (percutaneous balloon pulmonary valvuloplasty,
PBPV), [ENT 1986 4 IFEILE A, PBPV H A7
fasl, e fafl . RJFIRERER MR, KiE
i PRAFFEZR A : PBPV JR97 PS 1UIE . . JEHAY 78
B, SOMFTARRIBCRIEA —3, fEEZRT AR
MFREMBIARWTERE, PBPV E S IMRFFAR 1
FREANTE, BRI TEAE PS B F 1ETT k. (HAS
THAE PS H/NELEE =BT AL, T PBPV i
BUFRIUIE, Rsesmixiemm, e AR, HAT
ZRHAIIMBETFARIGSY, (BESMEIR T SR AR
R, KA R, FTLAEREETRY PS YIRS T IT 38T .

2 F T BN PS BRIE SR AR felft &2 S
KB ZSPRHEAR O MU BIR N AR T HTROAR . i
Wi~ BN R iR A O, S LRSS
2 LB B REIR A BRI S SRI S B . % HOR
BAOMNRFFEARMA] . 4 PBPV MR m Had 4 i
ez, KRR R
1 25N R PS BREY KRB RIEFZEFIE
1.1 @A IE:( 1) $AY PS, ESAlish ik 2 = 50 mmHg
(1 mmHg=0.133 kPa ), (2) 5 Jiifi gh ik ¢ e 25 = 30
mmHg, [R5 FF97 T3 PRI IR e | 2 K Bl e R =
BRAFREAR o (3 ek Ae R, BRI AnTo i

S
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BRI 2L 5/0 ML EHHTR R sEmT I ER SRS . (2)LL 16

1.2 AHXFIERUE (1) FAEM S BB 22 0 K P
AL gi. (28, MEEEARMPS, (3)8%)
ILE Z=Ie ke PS, BIAREMH FiiA AR, whE
S BT BoINIT AT PS BREEY AR T4l S IAYT
GrfisE et . (4) 0 8] bR 5o R 0 i 2 RO ASE I P 431
HOEEAFTEWRSRELRT AR, (5) FHAE PS 14
DEBNEADENRACT, 178 2 W EREEY
KA

1.3 Z8%00E - (1) Wlish ke Tk =Faess ; PS froe R
PEIR R A PS f B AeAE . (2) HEARFARA
PS. (3) ML ER PS SIFEEHELTARSA
DRE . (4) HeEEE PS S0 2 8] B 58 5 i il 3 o
A A O O Tk s B AERR . (5 )% Ffa
BIL, A, REXIRRANTEEZIE, (6) HE PS
G - EEAERBENREEERE, (7) &
FFEHEE =M T AN AR FE

2 TN MHERE

2.1 BRFER /N B E EBERE /NN LLE R
12~1.4, WA E A, HHER R/, RRE
HA R E B /B0 A

2.2 BREEKE : B LA/ NELEAERR N 20 mm
BRAE; LRSS 30 mm BRYE, BAERE 40 mm BREE
3 BIERE

3.1 RATHER : (1) RETEK. CHEEL XM
Ko Ok A . 1P PS 28T R AR
ET AR KA SIE, (2) MH M &MY, H
B Thag, Afber, HREMGYRIEIR, KM
FUEE R, (3) 4B 24 it rs . O BLONESMELF
AREEH: BREENL, OH L IR WP LA @R
e ZERER, ESLE S BE 2z, BHEA L
B QERAA B2 Wb IR AR L FE BRI,
GO R RS, ORI, FA PR, X
EARE SRS F NN AR EER . B R
. FHES . 20, RZRE L BRI ek,
ARG SRR SE; @ FIAEEBHFEES, 5
BE NI R S NSRBI Rl R R AR T &
e, BRI EE  aTE T AR

3.2 FEJrvk  COBEBUNEM , SRR ERRE ),
=5 kg BILEABEHEAGL (KEE/NEIUTO
FTRAELAE ST ). T MBS R YIIF Bk 2~3
em, SMEETHAL, HHBIIVIFFGIZE, PLBY ] e
HHIR VI T Bl . VIR, B R
B TEB ISR T4 2 em A4 RS RE LA

SEEH TR, Rk, BB,
EATZ, HEEEHAE DL S RS Ll
SOREA ERG sk, B HHEEE, ER45]F
TIEARREE S . Bl A IE KNG R o bk
EABREE, Pokoe s, OBk R R,
R S AN B ERFE A = ap  b ],
XD AU 5 240 L. (3 A ol gt
O3l A DA ER 8 7 A v e [ st Ay Rk 20 2 i AN 7
AN, DA BEER K R R BREE, BBk 9 i N
FIMBEN, BREEMEAEREZ I — HERESIY 7K,
FEAES %, STEDEEh A FEER K, @3 MR 5k =
WP R S I R] A 5~10 s, 3 S ZE i 2 Jiica 11 st
K, PE—L 0%, Rl EERE SO
gt g n] AR, OB ER K N BTG A 38
WREY 7K 2~3 W, AR 1 KA Y 5K RIT k3G
J7 B BREEY 5K 5 7847 7R 0 2 P SN i 2 B
TEHCRE B, A 25 s 2l WO R 25, RIS A 0 ==
K ENFIIKETT, BRGSO 2. (41
2z R T b, BB RS IRAE, E K
4 BREY KEHRAE

BRAEY 5K 5 HEA TR PO Sl R I s 3 BRI T i
TEOL, A il sh B R 22, RIS A0 == e =
it S KR 7, I PO DA 5 il 20 kOB e 25, SR
RIGI sk 54 0E (R ) ZIEERE2ZE< 25
mmHg, O EHR 8 PS CLRRE, DUt h bkokek 42
BIEARBOR R, WSR2 = 50 mmHg EREEY™
SRR R, 7% e 7 i S 4 B R Bk T A T
il shkomEBk By AR . TN (ZWEHE PS) 78
ils sy RO ER B8 17 B AR J e 101 AR BHLER L AR, FLA O
Fhw I B A, (AR I < 80%, )
T B B=T 43 3A
5 RIGHAER B
5.1 FEEEE BN LT EAEMYRYT, 24 h N
AR DR X LA DHEE, RIFWER 3~7
KNGO RIS, HEERE; .
S52 ARV 2 K.
5.3 Z M T BN T PS BREEY SR AR G A =0
ERN AL, HTHZEER D% ) 0.5~1.0
mg/d, 4 2~3 Mk, #H 3~6 ™H.
54RKF%1.3.6. 21MAKEE, LRVHES
WAL, HAaOHE GRS DS
6 HEESAIE

R TR RAE, 14N T BN PS BREE
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PSRRI B2 LT FI0( 1) A% SR8 NIk
(2) ARHIFEAHTF PS BUfEH S5 ER, (3)
FIERBREE T, VSRR (4R RS
IR S o AR BRIV SRR T, S
ANERAEH . (SORIETHEALT TR = g, W
SN SR AT AR, A EEREARSS 2 h N A
LRI

HAFRAEATE (1) ARSMEIR RSN A
FHRAE, QURRMERESN . DISE . (2 s BREs
W2 S I 22l TERIE LR, sl T XS
FARI RS AL ATE A R, e E )
TEARSMEIR TEFMIEER . (3) DML il £
KAAE O S E 55 T A L/ N L, R HE
KUTOTEASMER MEAMT O o (4 )00 %0
HMIEREE: 2 A 0E B f 2 2T E5 E
ARk , B A R LA T R R
NERZE, RIVH RN B HAE, fFHIRE
JE AT (5) —2d PR - 7EBRBEY sk fErf,
TRRBEE A DA TE S DR R MR, Ol 22
BRAESE, —HIREENE, FIROVEINFK . (6 WP
P W W T EREEY SR ] K S G . (7)) 0
RN PrakAR Al 5 D — a1k = B B 2 4% S BHL i
GNP SULERINGE Py

SEVUIR Y - W TR AY S Ak S PR

1 EiREXZ IS EHAMNIENIEMERIE

L1 SERGE: Fahfike 2 ek 3 sh ki 2 5% E sk
SR SUE 19 N R 7 R NG <= g e 151
L B IKFERT + M ASBURITE, RN GIFL B
Bz — BECFRKT 55 %, dikfizes ); 18
PERH ZEE i 2% (COPD ) ; 2E P Ihie A4
5 BRI TI) R PR ) SR

1.2 Z820E (1) sk i g . (2)FFE
ShPKEE NI, R Bh BKOR REREAL R BEEE A, T
TP B IR EAR KT 4.5 emo (3)BALTEERUN
B gR Ak, A B Syse Mg 28 o AR Bl ik
%o (4 HA R EABEN 32 FARBUGM B .

2 T NEEMHIERE

2.1 RS AR : AR BTN, e
B E AR KT S 28 I i 5 X 5%~20%,
Hod e 296 A8 B 5%~10%, Bl ko M A 1
10%~20%, IR AS AT oL, SZ4LnT PGk
IFERE

2.2 FMETHK R - AR E S kS S AR 4 SE R
U BE K 48, 11180 mm. 200 mm. A {#FE 3
SIEASBET R, ARETRm—HC2e,

3 BIERE

3.0 AREGHER : (1 REE U PR R L O
X el . RS L s ORI K i o 3h ik
CT M RERA (CTA ZK A, P15 WG shion s
SR VAN 297 TNV O AR 155 5l | = =RV € B B
SE . BT AN M R, PR R ML IR Y
EEThfE. (2)MH AL + A BEMIhfE . b,
R G YRt bR, (3) WS B FARZ,
5BE IHF RS ARG P sE kAR fE
W Bt e, BUS R FE G T i r R .

3.2 ff I AR EE A (1) RN DI T e B B
BM, ABEE, USRS . SUNFRIKSE T
FkeER e, LR sh k. R sh kg
g, AN AR T AR, A, Mo Erp Yl
H—EBhIk. (2)FRETEEAPE S P OFA
A WA — M s k. TN, T84 Fe bR
i Ko B ANIR I, S OB YT LA Sk K
5 S Ak, AU S N T, AEBY it 4
WIS o, FEAE, MIBEEE e T 32 sh kb B Ay
RUAMUEE , ¥ 1% R SR & 71 2 sh ko s
T o PRy 3048 40 500 5 SRR Bl Bk i W) o T A
ki AR H o R R e T T sl kb A A s R
BN S KEE R . H IR T WA SR Sh K
L eR 1) e | VRS e R 1/ Ra i [ P E 5 =¥ kL &7
N TAMAS A, 20 N TAMAS T3, @ A A4
JE 1 U 11 i 5 R BBl bk, R Seldinger 725 25 il 1
SMERIFI RSk, BAME, FAGERTE, 7
FrE sk, ke 25k i 1 sk 3= S bR 1 &
AN TAMESWA N, SHliE T2, 2Rk
SABRE LI RS, B0 R S 2R
B ESPkS , W E T T R A 0 L
IR KT 5 FIEH AR, FRiER, Bk
WS IR B e R B B o S S e
HICHNE . J2 2 10 o FTE L RGeS . AR ik
SIS A AR, ] N TS — 324 37
1 NS Rt 7% R G AEBUE AL BRI, (A5
FPCA IR RS D PR R G IS A g . (3 R EE,
e A s kel P A N T S, ok B 1 R R
%, Ik, CESIRE, M.

4 FRITE

4.1 PN REPRIA T RS bk R, HBERT (—
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ARG 5~14 K )47 E 8K CTA Kt . HBE)E 3.6,
12401, DIUERFEEA 1 IREDIK CTA,
42 PHEERR(1) A TIMEESEGRE, SYWE
FAATCEBIN, N T &3 3 & W4 H R,
WIRAFAEY) A TR ZE T A A1, (2) EESE
TEAFNGRE RS R A, AT, A J0H &N
Je ), ST A E R TR, AR
SERPEMRL, B AT S AR g IS AR, (3)
AT MG, #A B ZmE %, Kt
AT NI AE 55 B e it s s B FH 43 S Il A . (4)
FEIAR A JC i A 2 5 P2 B R R o (5 )HP I Ik 1A
TR e 258 ks, WG B RvEsh ke, &
Hofth ™ I A
5 Ria1E KKk
51 FEAEWY, 24 h NEAE X LR, CRE, &
SOWEAT TCIGERIT AR, ARJF LS 5~7 RAG L R AT
Ji ., HhBEkE
5.2 HuA Kk 48 h, 4kEfli T EA
FHIFEAE
5.3 SR TIAE DL, RE R EBUEE,
AL I R 1R I /IR 25 0I5 7
54 HBEET, ARJE 3. 6. 12400, DIUGEAEE R KL
BT, EZACHE, 8Os E K ESK CTA,
6 FHEESLE

T W LA R, H SRS Sk B
AR AZ B AR F30 (1 A% 88 WA, (2 )R
A 2 A T PR 3 Sl o 28 B AL . S Rt
(3) EEAEEARMKEMEI LS, BEHRE,
(4) R RARJET 5 Wi sh f2% . MR, iR
Bl R LI, MG IE AR BE . (5) RIGTREAL
FTWE = ARSI N 255 A i R AE I 3
RHE W

HARWR (1) FEARIME R R0 F AR I KAE,
WURRIRERAN . UGS, (2 )2t 1apl g ol S 48
e 3 R BT e 25, AR AT R FR ARSI IR A 52
TS RIAR (3 )FSh KA TE B S G SE . ik
WIS, (4)FhkvA O, T shbkde 2 kI
M A EES S . (5) 8. BEshbkibifs. (6)4FLof
KK o

SIS s RAMIBER P A¥ZE Bl 5 A

1 {RSMEIR G E BB S B iR ARHYE RIEFIZE SHE
1.1 JENE: T3k R T TSk EK S A

RIEGIkIeZ . RINGIFLLFREZ — B (R
KF 55 %, sifRBgE B Z K FRAMGE ) ;
COPD; 22k B DI REAS 42 FE I T e R i )
B
1.2 2Rk 1) J™E sk i, ASRefc &
Ho 2 PEGRR SRS, SO R R T
6 h EH . (3) BRI S LA E, A%
YEEPE B AN 1 ZEIR RN R Bk 58 o (4 JHAB ) RIAS R
ZTFAREMHERE
2 AIImERN NEZTHIERE
2.1 AT FF EHAR : RIS E sk B R
VAU PN (K=
2.2 FHMESZAUE AR AR T R A2 X sk B
N B SR AR R, W E PR R R H AR KT
AN T4 E T EHZR 10%~20% , H- P28 A5
IR RS R
2.3 WK BR 3 Bk BB AR B S PR S
KA, 41180 mm, 200 mm,
3 BIERE
3.0 RETHES = (1 ARFTE MU TR A | L
X Zefig . #EE O shEL #sh OR R K i E Bh ik
CTA SR, W14 WA s Bk A 9L . S5 LA
J 3o S A 57 A O, A AR RIE, AER T
SN MR, PR SR A PR AT RE . (2)i0
FRL+ A BEMThEE. Atk eE . FREEYR
f6b5. (3 )YFHAS B FARME, SEE LK
J& B SRR T T R R A I fE I K O R E
BUS K& R B T T AR
3.2 fifp) SRR s, Y

R IEARAL 2 U e FE U RMSE, 4 B PR,
SEWE . FUNERIKEERIE S, BNk, 2
APk e, R ER, AN R MR T
i, e ERYIO, &M shik. WSk
Bk RS A 4> B T R

FARETE AP E G (1) FARFAY TrE—
Jeshlik . AR sh k. 1EHRIFRa, 78522 B M ik K
COLAMENT, W ORI L Bk S &5 bk
Bk Mshbk. BeshBiomsh Bk, 40 pi
ErkE A, & DIk E AL O5IRE . BT
IRIMEIR, Bl FETCA SKE v BB = 3k
VI B AHE 7% A ki, U4 SZ N TImAE 17
FHE SR, ML = 2 O R A A 0 e AN ]
1) 3 B BRAR FR A2 A Bk o B DU o SN T A8
T A A AR Sk 5 s A, RN
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A FRes i 73 S I T5 TR 2 em DL AR 7 B S 28
HE X . HESUG TR ER, DR Bk, B0 S
Baw I KBS 7)) ) N < 3 | O 11 R NS B2
17 E Pk E N AR . MR EREEESYA VA
], WA KA A 1 DA ki R
BN T R A0 K, 0N T T
Pro (2) M AFBSr - BRI . 486 kD)
o TR RS ASE, XAGYRE, 64
Tk, WIAJe 2 A O % s kE i E
AN TIME S WA D, Sl S22, 2l
kg NEI IR RS, BRI S R
HOPE ST RSk, e I FE sk T
I B B T A R v 433, Al XA BN /D
T2 em, BRI, WIANERSCAAE . Je)20
s ESPR R ST, AN, Je)Em i EL
MR S el A . VR Rk SRR T 22 PN S AR R
B ui it T SNKALFR A . Qi SR8 B sl Ik i 4%
PEANERAR, AT 4 N T — 2500 SOA 7 A
IR IE AR AR WUE AL B R, (B S e s Ay
PRSI IR S B | i, (3) REE, &)
BKE A N T4y, SRR AP RFR, ki,
AL K,

4 JRITE

4.1 N R RIEA T 28 kiE R, HBCET (—
ARG 5~14 K ) A7 E Bk CTA Kt . HBE)E 3.6,
12401, DUERFEEA 1 IREDIK CTA,

42 PHEERR(1) A TIMEESEGRE, SYWE
PTG, AT - FHEshkvr4 1k s ndi,
N TIN5 X A6 PR, WERTTY)
AOEE, (2)EPSIEAMIEEE RS R, AL
W, A ICH & 82, SR i S A e
FETEN B, WA RE T RREAg, YER ] 7E L
B e N 4L . (3O AR M JC A A8 45 7 -
KA. (4) shmARETA JoR ARy Je 22 Kk BB &
Wy CHBE S KRS, B Al ™ B 5 R

5 KRB FEih

5.1 BEARJEWE G R B EAE W, W
WEREREARIG 4~6 h G IRBREHE, 24 h WK
R, K, WA IRNE KN ER, RE
WMEE 3~7 KAGOL RIS, Bk

5.2 HUARFEBKIV T 48 h, ARSI A R 15
fiE,

53 ARIEHIAFRDUEE. A R, i oy
DMRPUEE, AR, Sk G T A 4y 52 1 %€,

ALV A ORI MR ZEIIEYT
5.4 HBERT, RJF3. 6. 1240H, MREHEST CT
A RbEY, EEOBE., BEOoshE, E3hk
CTA,
6 HEESIE

h T I LA 9 RAE, (RAMIEIR 4228 Sk
BARA N ROZE R LA R S0 1) P2 4RI N IE
(2 R H 7 B AT PEA B S AR (EBAL . i Bt
o (3 REPEAIE BRI B B S 28 RIS
(4R ARG T = W i i sh 712 . 4, BR
JE R, M BT IE AP, (5SORETEANLT
PrEPIES, WSS P 2 A FE A A A AR i I A
RIS

HARUT (1) 58 0 FARIRES KAE, QR
RO VIS, (2 ) AN BET R 2. (3)
FU K LA T BB IGAEAE, . it %, (4)FE sk
WG . (5) 8. Bhlkdifi. (6) &k
Wo (7) wbARBhKZ BTN RS A B 55 B A A T
Ao (8)RH, RIGAaeHBUABESLL, AR5 LA
W KAMEIEELE,

By R AR AT P25
ki 2E (fu4E Stanford B B gk k2. I
Bk = W 4 A AT P2 = ks )

50 M0 S BKAMRE I e S AR I b i Lk
R B IR Bz — . 20 42 90 4E4C HY B A 3= s bk s Y
WANAIT, BT 20 48 48 SRS e 1 R 1Y
Wt. 24k, MEIKENBEREAR (thoracic
endovascular aneurysm repair, TEVAR ) MEE AR FES B
SRS T E R B, 1994 4F Dake 45 12
SR IE R TEVAR HI 1097 M 32 3h JIios BR 97,
AN 1998 4E A2 4% H O AHAK T T 8l ik e )2 1
TEVAR. TEVAR B s 75 T BE e o 15 e F il A
Xof 4 B R B4 52 ) 1T B0 A8 R A RORE R RIBE T
K, IR A BT O IE T & P

AT F LTI R AMRRE 7R X I [ 3 Bl kg
I ANIRIT, ALEE Stanford B B g ik k)2 . BT 3
Ik e 7 e 3 3 S kR 45
1 ZRgzhBk TEVAR F K& 57 b b £ M Bk fm B9 1E
B R 2 RAIE
11 @ NIE: (1) BRI FEZhPKIEZ, Gt o oA
LNE. B Ieshksz 2AEHE L, WA 292 TEVAR
fRAE. (2) MREESIPE, FEEERKT 55 mm 3
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FHAEHK = 10 mm; WU F TRACR SRR, IR
A WIS B B, TmE U E >15 mm; E
WIS H bR E, BT ARES, EANa]
YR TEARAE, HET M B A ST, (3) Ehk
Wi, AR I HAE IR 50% 50 T ORI 2
KT 50 mmHg, [F]W] I omdeE S0 /LI SE X, (4)
Stk F Sk e BRI s kI . (5 )HA R LB
Wk FE sk, 0 3= 3 bk 28 i 1 5tz F1 E Sl hkoeE
a0 1 S & R gt
1.2 ARSI (1 )BA AT MO AE B B P
(2) ™ M st i B A5 1) R o (3) MELAARSZ RN
TARIESE
2 T NZRITRIERE
2.1 BRSO EAR AR E DX 3 Sl bk AR
BRI PE BT , W R R AR R T F
SRR AR UL Bl R X 5%~20%, HiAr e )RR AR e
5%~10%, SBKIETER L RS 10%~20%, FHAR
AR MO, SCORP A E R
2.2 B SCORACJE AR 3 Bl o 28 1 o e R SR
KR,
2.3 HoAth: FRIBKARET GG e KRB T 5K, AR
43 TEVAR AR J5 P T 5 FH S P 3K 30 320 47 47 5k It B
AbHL

H fi 1 2 B GORE TAG, MedironicValiant,
COOK Zenith TX2, Hercules=T, Ankura, Endologix,
Relay 55 i 3= 2y D38 1B S 20 R e A 2 v . e
IR RGE TS A R R, a6 SR ks
B SCIRR S
3 FAREMETE
3.0 ARFIHER : (1 RATH A TS A O
X 2y fr . HAOEL B kEE . BRI
Kl Bk CTA Sk, 91250 I 3= 30 o 22
AIEROL . PR LA RO, e & SO, A
AR, (2) MFEM + M8, Bemshfe. Efbkes.
W ARG Rtabr. (3) WAL HITFARFES,
5 MHF RS AN RHAYT Tl Be A A 1 e
W KAk, U AR JE W) 2R Jr T AT R
3.2 fifpE SRR A O BRI, S ) 1T R R
BM, 4B RRBEEURIRR . AR I e AR ]
5, ATSER ST SR SR B . A E e s ik 2
I R4, BUERA IO, R, A, oA
T A SRS LBk, (2) FARDIR AR P2
WY, SR H Seldinger's $2 A 28 il — M 2 s bk, &
MR, k&AL E 2 T3k, 17

Tt Bk, e R IR R KN R L S
R OB G B A B A AR
LSBT O E A JORLI I I ) 30 ik 45 B 20
B, R AR R, PR ERIARE KRR AE,
WERAIE IS, SRl 22, ZSIKIE
RS e 22 0 A 7 AL ) 76 R S R Ak R ik AN 32
BIIKIY, TEZB T 4 55 RS S A I 32 Sl ik 638 o7
BRI BRI ARG, FRER, AR S 4
frE . JeJZE s S R A, AN .
e J2 320 vt LS I 30 A A5 A A o 1 R S R e 22
S B3k RGO umxt F sk A w64, shiikom &5
3908 A8 WA PN U T L, P R AR 1 1 e I R
W SRR 4N, ik Rac ok, a7 A
NI R EERE Sk . ST i 3 Sl ik XA A2
L1 ) B B 16 1859) ) e o A ] -3 RN & o < = o
YR BR G ARSI E X P, sk sh ko
AN PG B4R 6 5 TRAT P01 A I 97 it P e 7 s A
BiE Tk, EFEEE, (3 REBHEE, %6 K
siffk, 1k, —BERTBCES RS . RPN,

4 FRITE

4.1 PN R RIS T E sk s, HBeRT (—
WA 3~7 K A1ESK CTA Kitr. HEEfs 3.6.
1201, DUEEHE A 1 IRFESIK CTA,

4.2 TR (1) EBSCRIE SRR RIF. (2)348
AT i e 7 S P I L, AR R TR SR R A
AT, OZEBT A AE ST s v i 2R, (3)
A MG, A0 EEN MG %E, K
Fi R R BN T M0 48 55 B S il 4 S s . (4)
AICH R 8 Je )2, A AT AT N B AR b Bl
TERFAR . (5FETCHNE, &, KETTINERS
SEFE G T DAANR. T Bk 28 AR I v A
g E B EAR . A BE R 22 B R 25 1 s
TEOLAE, Aok sh BRI . P B U e
TOIRAS I BRI &, EShKEESSH IS oL, L
e Ho A I B

5 KRB R BEvs

5.1 RJGEAEWY, 24h NWEA X LiH . LHEE,
WAL DU I il iz S B I, AR WAL 3~7 RAG I R
e, Bk

5.2 P rE KKV 48 h, ARSl T AL

53 ARJEMIEHAANOL, —BATTH/IMUIGTT,
WARAT 5 545 S A E A TP/ IMIIRYT

5.4 WBEET, RiF 3. 6. 1207, LUSE4ELT CTA
AT KT, HADHEE, BAELSE.L Eshk
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CTA. ARG, IR RE IR A A B BT O™ B

6 HEESIE
K T B LL R 3 &0E, TEVAR 87 3 sh ik

BT e S TP e e SR Bl R A B | i L Rk
Jit, SKE BB AN SRR OL . (3 RS IE HAR
T BRI B SCAR, BB (4R R R ™
W Eh S B DRE M HL AR, A IE K
ARBE, (5) RJGTE WA, MEEN AR A AL |
V0 32 50 K Ltz A0 i S 17 0 A

HAAR COARPEE B o | easalifih,
Hhm A ICAERE, TREATIEIRAMI] T (2 TR
A2 2R A Bat i sh bk T BORE#RE. (3R BT
B CHEREZAAAESE ), WIEC BimiE . BF. B, B9 )
BRI EEFFAAE, B FARLRL, (4 )F A F
REXEI, AIRERITILIEIAYT . (5) R8I Mok,
BN K IR S AR o, AR S B B ASOR
AL BE . (6 A e AN]SR By R el s By B | W
RESE; NSRS, Al e TARBUL . (7 )R
AJE N ROE L a I =, T R AT AL
s AR5 Bk B e XRS5k, R UIRYT

Sy A& ATRYY I T8k

a2 E SR L A T IE T ARG YT IR
SOH 60 RAETIL, BT RENEE. 1991 4,
Parodi %5 ™ P YHGE T ECIE R FF IR R IE 3 8h ik
TAE N FRLE AR, By A8 MRS B —A> LR
EHA MR, FA7E 1985 4, Nicholas Volodos 45
Wt E U I N RS AR T R s ke A, (HX
— I LY B R T 22 56 A AR SCHE 3 K B A I
M—EARGREFEPRAAR TR EM. 1994 4, Yusuf
S5 POUHGE TR Ay OB SRR R R T IR 3 sl ik
o 1997 4, FAET-AE B AR E N IGE T E £
B R i A R AR IR AR P 283 30 20 AR R
W& ¥ 3l k8 B W IR 97 (endovascularabdominalaortic
aneurysm repair, EVAR )X —H AR LG5 WLk
% Je 2,
1 2RgzhBk EVAR F ARG 77 B8 £ 3h Bk HIIE M IE K

F& =2
= IEIL( IIE

L1 GERGIE: W ESIRE LG RR Rk (1R F3)
R BAE >4.5 om BLLEHAE 5.0 mm U ERTK, R
IS RKER= 100 mm, (2) HIUIEEE . EEEH
%, MR ESKEE T RCREIF KRR # . (3)k

(4) 8 ESIKE I & FahkinE . Fahlk - ER K
EE. B RS EEPRE TS, BT AME
S, ENATE YECREARAE,  HAT B A O

1.2 ZESAIE (1 )AL AE B2 B e
(2) W R ShlkGREs Lt m k)i, (3) v
FAHUKE <15 mm, Ul SUKAM >60° . FShkZ
RAEREARBES A >00 FE . S 2l kA% sl ik
A2 AR DL, SN, EREE A
BORBYIE, MR, TP ", oS D
BORBIM B A BERER E 2D, B0 U AR X AE
SEAETAREER, G AREFAKFER RS
FIE.

2 NS IRYIESE

BN SR HAR S A EAREIE 32 B kI 2 K0
TR MK BERS B o, Sl PR IR SR H AR R T
AL I BN K EAR 10%~20%

HuiMi &7 GOREExcluder, MedtronicEndurant,
COOK Zenith Flex, Hercules, Ankura 288 3 3h ks
FERE S HRAE RN | DU B PE R 26 2R 0 565 7 1T 45
M AR R PR A I SRR
3 FAREBERZE
3.1 ARBiHER : (1) ARBTE IR A O
B X LR lA Lol SEhhor @k . 2R/
BEFREC I E K . BRIk CTA S5k, Y22 UIaiE
FR BRSO ML RIE I, f% o 3
T, AICEERIE, (2) MFHL + mAY ., BEmEe.
et IFRFEGRTRIR. (3 ) HES BT
ARIFEA, 5EE LRSI AR bl
RE R A WG R S It &k, UG 5 W) 2 5 Jr vl i AT
TAR,

3.2 i MARAER (1) RN S ) 1 . FR A HR
EML, 4SRRI E R RR . SN BRIk SR B4, b
IR SRR . AFLk B, i, R
MR, SEIERTIA, (2) FARDEREAR
R AT RUN I B8 D) F R — DT 55— 2
KM Seldinger’ s FARZER— M B Sh ik, & i A4,
I AR AR, T Sk, W
T IR A NG k. 7 323k XA
HEALE, IS AR, R IAR E X2
A, EPFEEEN SRR TS .. &—Mksh
RIS s - 222 K6 A I RS 1 L = 8l o s S 2 ik
ARG EMWENIE TR, BN E B IR T SR
T R S i o i3 o5 — M e Bl ik S A SR R G S

S




——

118 FEPE I 2017 4F 2 H 5 32 % 55 2 WI(EEE 224 #] ) Chinese Circulation Journal , February,2017,Vol. 32 No.2 ( Serial No.224 )

X B RR IS R, ARG E R R G KR,
FRMEAE K, fJa X BB A A T BRE NG B . 23
BT, T ] R AR R Sk S B e K B 2
1Eo AN —mHE sk ik T R P A ol P 2E 1) R = Bh ks
FEE AR SR N TN N 3 B KB R S AR I IR
J7 AU LB KON T IMAE 55 B AR, RO = 3l ki
wla, [Fks—MRsh bk E A Tk - S8 50 bk
R K 2R R G, AN TN RS
X EE BBk, S5 AT - IESh KON T 48 5% i
BHEE RS, PR, AER RN E ., E
Tk A R RE S, AN, SUIE Bk .
TS ke B 5 . TR R S N 522 F1 S 5
EEARIREI . AR ands 2R SF = AME L, ST
RUrp B IFIE . (3) REe, RN, 46 shik,
1k, ERCESNRE, RMAYIa.
4 FRITLE
4.1 NI R RIEATIE B alfikis s, HBEET
(—f ARG 3~7 K W1 EShk CTA kit , HBiE 3.
6. 1271, DIERHFELEA 1 IRFESIK CTA
4.2 NFEPR:(1) BEZAUER RS REF, A
A A FE L (2) SR U0 i e T A E T E 0L
B, WA REeRL, AN SR, %
B A A N S A . (3 ) TG4y 3 M AE A
FESN IS, A EE S CMAE I ZES A, KT
i PR AR BN T I 55 B A 3l 4 S M A . (4
ARG A o s o IE B, W sl kR iR
TeREEE R, DASIRTT AR I B I A E o
5 RIGAIER B
5.1 RJGEAEWY, 24 h NWEA X LigH . OHE,
WELREEBIRME, AJ5WEE 3~7 RIEW B, HBE
B
5.2 PirEEFKV T 48 h, RS T A TR1E.
5.3 ARIGHRIEHARED, —BAT O IRPLIL MR 259
NEp A
54 WEERT, RJF 3. 6. 127H, LIJFEHST CTA
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Clinical Characteristics and Gender Difference of Patients With Variant Angina in China
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Abstract

Objective: To preliminarily explore the clinical characteristics and gender difference of patients with variant angina (VA)
in China.

Methods: A total of 312 patients with spontaneous attack of VA admitted in our hospital from 2003-01 to 2009-12
without stimulation test were retrospectively studied. The clinical features were compared between male and female patients
to reveal the similarities and differences of VA by genders.

Results: The predilection of VA was in male gender (274/312, 87.8%), the common risk factors including smoking,
hypertension and hyperlipidemia; 55/312 (17.6%) patients had allergy history. There were 59/312 (18.9%) patients combining
arrhythmia while VA attack; coronary angiography (CAG) found that 155/283 (54.8%) patients were with fixed coronary
stenosis and 22/312 (7.1%) combining coronary myocardial bridge. Nitrates, calcium antagonist and stent implantation may
effectively control VA attack. Compared with male, female patients had the lower ratio of smokers (10.5% vs 78.8%), P<0.01,
higher ratios of family history of coronary artery disease (CAD) (31.6% vs 11.3%), P<0.01, ventricular tachycardia (13.2% vs
3.6%) P<0.05 and ventricular fibrillation (7.9% vs 1.8%), P<0.05.

Conclusion: VA is a cardiac ischemia caused by coronary artery spasm with high incidence for combining arrhythmia,
without in time treatment it may incur myocardial infarction even sudden death. VA patients should receive routine CAG and
stent implantation according to the severity of stenosis. Female patients were with less smokers while higher ratios in family
history of CAD, ventricular tachycardia and ventricular fibrillation.

Key words Coronary artery disease; Angina, variant; Disease characteristics
(Chinese Circulation Journal, 2017,32:123.)
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Outcome and Influencing Factor Analysis for Graft Vessels in Patients After Coronary Artery Bypass Grafting
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Abstract

Objective: To investigate the outcome and influencing factors of graft vessels including saphenous vein graft (SVG) and
left internal mammary artery graft (LIMAG) in patients after coronary artery bypass grafting (CABG).

Methods: A total of 92 patients with post-CABG symptom recurrence from 2010 to 2015 were analyzed by angiography
and clinical features for their native coronary vessel and graft vessel. There were 83 male and 9 female patients with the
mean age of (62.6+10.8) years. The outcomes of graft vessel were assessed; correlation study was conducted between SVG,
LIMAG lesions and traditional atherosclerosis risk factors like age, gender, hypertension, hyperlipidemia, diabetic mellitus,

smoking, family history of coronary artery disease (CAD) with other clinical factors such as the time of angina recurrence, the
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time from coronary angiography (CAG) to CABG, type of SVG (sequential graft or individual graft), the features of native
target vessel lesions prior grafting.

Results: The average time from CABG to symptom recurrence was (35.10+24.7) months. There were 146 grafts
including 52 LIMAG and 94 SVG (60 individual and 34 sequential grafts), the patency rate of LIMAG was higher
than SVG (63.5% vs 44.7%), P=0.030. SVG lesion was positively related to symptom recurrence (OR=1.119, 95%
CI 1.002-1.249, P=0.046) and trended to female gender (P=0.065), while not related to other clinical factors; LIMGA
lesion was not related to any clinical factors. The patency rate of sequential SVG was higher than individual SVG
(58.9% vs. 36.7%, P=0.038). The native target vessel lesion (defined by pre-operative occlusion/stenosis) was similar
between individual SVG group (24/14) and no-lesion SVG group (17/5), P=0.388; while the native target vessel lesion
in LIMAG group (7/12) was lower than no-lesion LIMAG group (23/10), P=0.04.

Conclusion: Post-CABG lesion was not obviously related to traditional risk factors of CAD, post-SVG lesion was
positively related to the time of post-CABG angina recurrence. SVG mid-and long-term patency in sequential graft vessel

was higher than that in individual graft vessel. Pre-CABG native coronary blood flow would affect the outcome of individual

129

LIMAG but not SVG.

Key words Coronary artery bypass grafting; Graft occlusion, vessel; Influencing factors
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The Changing Process of Tpeak—tend Interval in Acute STEMI Patients Before and After PCI With the

Relationship to Malignant Ventricular Arrhythmia
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Abstract

Objective: To investigate the changing process of Tpeak-Tend interval (Tpec) in acute ST-elevation myocardial
infarction (STEMI) patients before and after percutaneous coronary intervention (PCI) with the relationship to malignant
ventricular arrhythmias (MVA).

Methods: A total of 494 acute STEMI patients with PCI were enrolled. Tpec was recorded before PCI; 1h, 6h, 12h, 48h
post-PCI and at the time of discharge. According to weather post-PCI Tpec reduced to 100 ms, the patients were divided into
2 groups: Tpec>100 ms group, n=73 and Tpec<100 ms group, n=421, the incidence rate of MVA was compared between 2
groups. Based on post-PCI MVA occurrence, the patients were divided into another set of 2 groups: MVA group, n=94 and
Non-MVA group, n=400, the changing process of Tpec before and after PCI with the relationship to MVA were assessed. Risk
factors for MVA occurrence were studied by multivariate Logistic regression analysis.

Results: The post-PCI incidence rate of MVA was higher in Tpec>100 ms group than Tpec<100 ms group (34.2% vs
9.3%), P<0.05. In MVA group, Tpec was slowly decreased with fluctuation trend; in Non-MVA group, Tpec was decreased
to<100 ms at 6h post-PCI with gradually decline trend, P<0.05. After PCI, Tpec>100 ms persistently was the independent risk
factor for MVA occurrence (OR=4.79, 95% CI 2.28-10.08, P<0.05).
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Conclusion: Post-PCI Tpec persistently and slowly decreasing (>100ms) was a risk factor for MVA occurrence in acute

STEMI patients, which had certain reference value for the risk stratification in clinical practice.

Key words Electrocardiogram; Arrhythmia; Myocardial infarction
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(Chinese Circulation Journal, 2017,32:132.)
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FUNFE QRS PO sl P DEES) . IR
50 M EI IR ELAYB N, BORIRIEEIA KN, ok
X453 QRS PEAN T i, My sh J2# i ek Ar, 758
S BRERAY O B
1.4 GEiteort

i BF 5 98 R SPSS 11.0 B4 #1740 1%
0. THRTERIDIE £ PRMEZE (x+s) FOR, A
() He e fef L R Ry 2204, PCLTITJS Tpec Y454k
o R M)y 22504, BIYE ] Mauchly” s test i
AT 5 25 R IRPERG B0, ANAFS BRAT PRI 2R ]
Greenhouse—Geisser 1 IEG5 47008, [Fl—2HANF]
IS [E] F5i, P8 TR TR B 265 R[] — Sk ] o5 19 2B A e i FH S
BRARGE 15 P TR AL (E R ) FR,
2H 8] He A ] Pearson BUESEVERSIER x> RS, K
JH Logistic F.[5 28 [8] 5 43 #r % & 4= MVA 19 75 [ A
RIATVIE IS, P 22 3R [ R X B A
ROHrh P<0.1 B985 534 [RIIEX SCERH E 7 2
GRS R S A IE,  FE BT 8 7 (4 [ D A AR Ay o
MVA BIS7 G N L P<0.05 MESAGIEE X,

2 R

2.1 WL BHEIGIRBERI LR (SR 1)

PIAIA]ARE . I BERY Tpe {8 25 5396 G472
X (P<0.05). Tpec = 100 ms 44 Killip L 3RES> %
>1 9%, PCIHTGE CAVEZERE FG IR AR S (TIMI)
MY <2 9%, APREMISE . 23X MAHAE . &4 MVA
() ER 3 LB 5 T Tpee<100 ms 2 (P 3 <0.05), H
ABE O3 MO LR [R] T B0 (R 35
F Tpec<100 ms 41 (P ¥ <0.05 ), 1M1 Z6.C 3555 1L 73 %0
X F Tpec<100 ms 2 (P<0.05). PHZH i & 71
PR REFREC W L i e B L 2 ORI R
ABEWcr . Fak . WU, (KB AR S . fEBE
HAIR) B sz AARBH AR R e in 22 3 g e X
(P ¥>0.05),
2.2 PCLHIJG Tpec Ak 5 kA= MVA R R

KA M 5 22506 MVA 4L FIJE MVA 41
FBE A5 [E] 5K Tpee (EUEAT HLEE, BRIERIK 8w
B Z [BAFAE A M (P<0.05 ), ] Greenhouse—
Geisser F1E PAEIEA 7400, 45800 .(1) PR
(1) Tpec {H7E PCL i J5 £ B 0] 55, A TEG T2 22 57
(P<0.05), FisL Bonferroni 1245 51Xk 9 41 4% Bt ]
() Tpec 17 I HLEE, MVA 2018 Tpec {EAE PCI A fix

i (P<0.05), PCLJ5 6h, 12h, 24 h 8k, JC MVA
2 7E A5 B [B) s 22 50 et 2# 8 L (P<0.05), R
Tpec {HAE PCI B 5, PCIJG 5 FRE#HY, 15 HBE
A IR BN Fe Ak, (2) FEASHSE] & MVA ZHA9 Tpec e
FIRKF I MVA 41 (P<0.05 ), (3) AN[E44H5 PCI
JE AR EAFTEAC HAE A (P<0.05), BIPHLL A
Tpec {EAEA RN E] S AL A SRR (L 1),

A EENIGRERILR( x+s)

Tpec = 100 ms Tpec<100 ms

P
GRER A A n-7381) B n=a21p) | B
FE (%) 61.1+9.9 60.5+10.1 0.645
REIEH (kg/m’) 249+4.1 244+32 0.369
BB (%)] 60 (82.2) 336(79.8)  0.638
AR [ B (%)] 52 (71.2) 291 (69.1) 0718
SMER [ 5] (%)] 39 (53.4) 196 (46.6)  0.262
2 EUERE [ B (%)] 19 (26.0) 78 (18.5) 0.136
Killip 0B BESI R > 1 % [ B (%)] 23 (31.5) 80 (19.0) 0.0156
W 4EE (mmHg) 123.8+20.4 125.7+21.9  0.480
£F5KE (mmHg) 76.2+13.1 772+124 0.549
DR (R min) 91.2+15.6 795+126 <0.001
14 (mmol/L) 9.1+5.2 7.2+3.6 0.008
BEF (pmol/L) 79.1+30.9 775+16.7 0.536
K% Ps &= 8 PEEIEZ (mmol/L) 24+08 2.3+0.9 0.627
ELESFMAE (%) 53.4+12.0 56.6+10.4 0.017
FBR# B R T BgI&(E (U/L) 3292+210.2 252.7+2435 0.042
PCI BT TIMI 35 <2 & [ Bl (%)] 63 (86.3) 290 (68.9)  0.002

PCIJE TIMI Mt <2 8 [ B (%)) 71(9.6) 12 (2.9) 0.015

(
TEIEERAL (BIEE ) [ 1 (%)] 43 (58.9) 193 (45.8)  0.039
ZXMERE [H (%)] 49 (67.1) 222 (52.7)  0.023
{EBTHRE] B SZARBESEF [ 61 (%)] 43 (58.9) 262 (62.2)  0.589
MVA il (%)] 25 (34.2) 39 (9.3) <0.001
B3R Tpe {& (ms) 140.3+13.1 116.8+15.8 <0.001
Bz Tpe & (ms) 116.1+15.7 927+35  <0.001
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2.3 Logistic [BH23r PCLJ5 &4 MVA BYFEIGA &

Logistic I8 ZR [ A 45 SR s (38 2), WA
KR B 2B . PCL AT &R 3 bk TIMI iy
Wo<2 %%, OF, Killip DIRED S >1 . LR
fifg[] TBEHAAE . ARJS Tpee = 100 ms S & 4E MVA ()
FHIGEE

Logistic ZNE BRI (F£2), FERIE
THRERESH AR, KRG Tpec = 100 ms J&
MVA &AW fa s & [ FefE I (OR ) =4.79,
95% A {FIX[A]( CI ) :2.28~10.08],

FRE— 2% SCHkARGE M E A fE R R 3R (AR
P REFEEL . WO L O IREE R L Killip O
Difesrd. WUEF. WUBRVABER] TR, B 32 IABH 7
N BEZERBAL . PCIFG TIMI L 0 2% ) #Ef7A%1E
Ja P ARJG Tpee = 100 ms 452 MVA & AE [ 7lST
fa & (OR=3.99, 95%CI:1.72~9.23 ),

Logistic ElJ35#7 PCI JF &4 MVA Hifgk =

FIFEST ", Tpec SEAS[R]JZ 0 LA AR5 RE 2 1 28 0
Sl , i BOZ I KRB0 E A S IR SRR
W, ik, 51% MVAP, Hp E STEMI %17 PCI
el S R Sl Bk O 3 P IS, R RE 45 46 45 Tpec, d /D
MVA [ & BRI E AT 2 tE OIS PCL
X HL I Bl A 7T 25 RAFAEAR K22 5% o Cinca 55
ROV R g% 2 B IR BE 12~24 h P02 W B BB 4
o GO R BRI QT MUK ), £ 4~5
d J5 2K 5 B 1E % . Haarmark 28 ™ W) & 31 PCI A&
BEFFA STEMI 523511 Tpe, AR Tpe>100 ms B
KIFET R4, Hopm—sepfsr © 1 SO RN
B SR, BRSO AT AT DAL, B
i3z T AR AE I ISR IRIA, AR 2= 5
BOm O IR B E M, BD Tpe ARG REERAL. A&
WWFFE R, STEMI 5 1 Tpec ££ PCI Hij & I/ N ik
B, MVA BRAERSBAL, ATREA R : 45

STEMI 45 #1248 PCLIRYT 5O LGk I GE 8215 21 ek

3, AHHF O NUE ML A | i Xk,

FECL LR TG B 5 W R A A R B,

=8 HEEEENT EEElEL D
OR (95% CI) PA OR (95% CI) P1A
U AR 1.86 (1.12~2.30)  0.033 -
IHER 1.13(1.02~1.30)  0.043 =

KJE Tpec = 100 ms
PCl /& TIMI 137 < 2 2%
Killip IIBEDER > 1 4R
KN B KRS
BB A s R TRglE(E
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2.95(1.05~8.26) 0.040
1.93(1.03~3.64) 0.041
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El

3 itig

BEUESE, SHH RO S i BE A B U 2
MVA KA RS, 2 T MVA =504 (1 5 2
feby M Bl STEMI Iy T O WURESELS | 2% K 1E
H O LA ML R Sl s AN R BT A 22 S0, HLR T
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ALESMASHEEHNRAME ST RIESEOAELESE
R[E K B BRI HRIEK TS BRI PEERIX FR

LR, REZ T, HETH

W™E

H By B0 9 4340 (LVEE ) 1E R 1 HICH &7 sktho s ik i 2k ST Bda s 8.0 IUASSE (STEMI )
SR I3 2 AR o B B B R 5L (NT—proBNP) i 2 55k sl bk etk Vs AR EE e kv I8 40 M A BRSO B e &R o

Ty WERATG 2511 STEMI &35 280 5, 7E AR 24 h PRI I 3 NT—proBNP ¥ B, JF X HARYE Gensini PF
Oy RGO AL R A PR EFLEE , /30N Gensini PE4Y <30 434 (n=94 ), Gensini ¥4 30~60 234 (n=87), Gensini i
43> 60 434 (n=99 ) ; ARHETENKIRAS B 43 R B SRAR (n=78 ). IR (n=105 ) =32 (n=97 ) ; ¥
SRR IS 75 A RTRESZ A AR ST (n=146 JFIERTIE SC A (n=134 ), X4 4L45 Rk 7 HL AT o

ZEW. M3 NT-proBNP ¥ & Gensini PEAY > 60 02 E T Gensini TES) <30 43201 Gensini $E4) 30~60 434H, Gensini
PE4Y 30~60 43 2H B =T Gensini PF43 <30 474 5 JEEDKAGASI) B2, MI3K NT-proBNP ¥ H55 ( pe/ml, 336.90 + 176.70
vs 608.70 +331.20 vs 1176.70 +492.50 ) ; FifF& 24113 NT—proBNP ¥ B2 TARRT A 241 (pg/ml , 1199.40 +725.00 vs
607.40 £ 244.20), Fib 2 RIAGIT2FE L (P<0.05 ), 13 NT-proBNP %% 5 Gensini F143 Pearson 13434 i
ARPIE R IEASE(1=0.278, P<0.05 ).

4578 : STEMI [ 1M1 5 NT—proBNP ¥ i 15 5 [k 48 7™ 85 A% B S E ARG, X S = 3 i 45793 28 T iy o S i 45 2 5y
AL IMAS BA—E WM, 5 HAEI NT—proBNP ¥ &4 1T STEMI M FE 6 2302 K Ri2IT -
KR ONUESE; FIEARK, BN ; Gensini B4

Relationship Between Plasma NT-proBNP Level and Coronary Artery Lesions in Acute ST—elevation
Myocardial Infarction Patients With Normal Left Ventricular Ejection Fraction

JIANG Guan-ying, ZHAO Yu-lan, DONG Jing, HUANG Ya-ping.

Department of Cardiology, the Second Hospital of Zhengzhou University, Zhengzhou (450000), Henan, China
Corresponding Author: ZHAO Yu-lan, Email: zyl6616@163.com

Abstract

Objective: To study the relationship between plasma NT-ProBNP level and the severity of coronary artery lesions
including left anterior descending (LAD) involvement in acute ST-elevation myocardial infarction (STEMI) patients with
normal left ventricular ejection fraction (LVEF) while without diastolic heart failure.

Methods: A total of 280 qualified patients were collected, plasma NT-proBNP level was examined in all patients within
24-hour of admission. The patients were divided into 3 sets of groups. By Gensini score system: Gensini score<30 group,
n=94, Gensini score (30-60) group, n=87 and Gensini score>60 group, n=99; by the number of coronary branch lesions:
Single branch group, n=78, Double branch group, n=105 and Triple branch group, n=97; by LAD condition: Criminal LAD
group, n=146 and Non-criminal LAD group, n=134. Relevant comparison was conducted in all patients.

Results: Plasma NT-proBNP level in Gensini score>60 group was higher than the other 2 Gensini groups, it was higher
in Gensini score (30-60) group than Gensini score<30 group; the more branches were involved, the higher NT-proBNP were
found (1176.70+492.50) pg/ml vs (608.70+331.20) pg/ml vs (336.90+£176.70) pg/ml; NT-proBNP was higher in Criminal
LAD group than Non-criminal LAD group (1199.40+725.00) pg/ml vs (607.40+£244.20) pg/ml, all P<0.05. Pearson correlation
analysis showed that NT-proBNP was positively related to Gensini score (r=0.278, P<0.05).

Conclusion: Plasma NT-proBNP level was positively related to severity of coronary lesions, it had certain predictive
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value for triple vessel disease and criminal LAD; routine NT-proBNP examination was helpful for risk stratification and

clinical treatment in acute STEMI patients.

Key words Myocardial infarction; Natriuretic peptide brain; Gensini score

LIRSk Gk ) ZRGE (ACS ) f4E ST Bt
e RO UEESE (STEMI ), JF ST Bedf i AL JULFE
St (NSTEMI ) BAFEME OB . KA E oMot
SERIL, B EIFIGAK ( BNP ) FIZ LA B HIF) 4K
JE ( NT—proBNP ) i] DL ACS £ 0 LB I 451475 1)
AR ™ BRI, TEHAZWT K SE R 43 )2 7 TR %
S, SHE UG fF s A et M, A BT IE
B, NT—proBNP ] DLzt ACS £ e ki 740 7™ B At
FE LS HERETE U O B AT HE A2 0 2 i oy
¥ (LVEF ) IEH (% HLICH] B &7 5Kk O 1 3 REtR 1)
STEMI £ 3 Il 3 NT—proBNP ¥ i 5 56 ok 75 R B
S R AR B S AR R R SO AR R R

1 RREFE

WFgExT 4. LA 2014-09 & 2016-02 1EF B
LoPRHME B HA T kit i STEMI i3 280 i, 4F
W% 18~75 %, YAk 234 151)( 83.6% ), Ltk 46 1511( 16.4% ).
ABEARE (1) IEAEEIR . ORI ORGP ARSIEY
FFEEELOIER 4 (ACC )/ EEOES (AHA ) &
mtEm, (2) ki ma 1 22 2 m g ks
= 50% o HEBRARIE (1) REAEAT AURESE K i 45 =2 28
NIBTFEE (2) iy Foe iR Ze praur) St o U
B;(3) LVEF<45% DL K LVEF 1E % 1.0 )1 5508 i 3
(4 VOIS . CLR B U U B (5 M B O
RF WK DEWE), R0 s, ERERA
A5 (6 YEFF B I | Y SO R 5
(7 VeERM ., BT A SN

ORISR : 280 191] F & I 7E A BE 24 h oA 4l B
JiIfL, 2% 28 A B A B0 ARG I L 1M 2% NT—proBNP ¥R
FRic SR HBEA TR AN ARSI R s L i
TR N T T o AR 1151 1| A = = A 1
IR, g, WUEF. WLRRVAEER] T4 (CK-MB ).
AR ORGSR, # BRI EG 2= 0T .

5 Jok s 748 S B K 7 T R A P4 i SR e ik
9578 SCBOCR ) Judkins 352 Ak (RCA ). [l =2
(LCX). HIFFEZ (LAD) HEAT— B2 = 50% K
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HESURAS, BL% A XA SO AR A A ETRE
X, FGSORAR A A RNE S s 2 TR AR TS AT
K B HE S A IO AR B SR A, A TR A
A T R AR T Ay = SR el ko AR e A8 7 R
K H Gensini B SEAT 374 B0 A8 L4550 8 A2 &
T BURESC . [RIRESZ AT TR 5 X il AP 2 R ik
ITERIEE P8 < 25% i 1 43 ,26%~50% 11 2 47,
51%~75% it 4 4%, 76%~90% it 8 4%, 91%~99%
116 43, 100% i1 32 435 AS )75 B e ik i A 40 Tfe
DIFHR. 2% : £ FETWAE x5, BikECiE x2.5,
Bt x 1.5, mBt x1, BB—XME x1, F XMk
x 0.5, [IHEZIEE x2.5, wEAGHEYE x1, 5
M7 x 0.5, fAinp ., mBMERE S x 1, J&
U RS By 2

AreH . MRIE R FE Gensini TE45H:, 79N Gensini
P <3043 2H( n=94 ), Gensini 1143 30~60 432H ( n=87 ),
Gensini TF57 > 60 232 (n=99 ) ; ARHE LTk 28 H %
I HHSIRAR A (n=78 ). WAL (n=105 )} =3¢
AR (n=97 ) 5 RIS TEAL IS 2 75 A TR 243 A i
K% 240 (n=146 FIHERTFF 240 (n=134 ).

Bt B Sy BT R SPSS 22.0 #
K K #E 0 =0.05, P<0.05 5% %A G5 X,
FFEIES AR TORER IR « FRlE2E TR,
ZAMEARYIE R R R R 22508, THEE Rt
MR RS, PRS2 5K Pearson A3 HT,
I R RIFFE AR SR P T B [ 43 o

2 #R

568 Jik o A 7 B AR T 5 I NT—-proBNP ¥ Ji 11
KR (F1): Gensini FUr Z4UEEMER] . WL
=125 SN 3 14 = IS 111 = 1 R L
LVEF, FEIFEEE . AZO0FEGF kARG 27
Tgeit2EE X, M3 NT-proBNP ¥R Bl IR 9 58
i 1A =g = I s N[N N S ol [ e D i 8=
SIE G X (P<0.05 ), 113 NT-proBNP ¥k JiF
Gensini PF43 >60 43241 8 % = T Gensini P43 30~60

S
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A3 4H, Gensini PF43 30~60 4320 8. % 5 T Gensini 1F

oy <30 p4, ZERHAGIFEX(P<0.05) .

BRI T ERR 5 M2 NT-proBNP iRE R B MR

Gensini F1 43 55 NT-proBNP ¥ & #H 3¢ 14 43 #r -
2 il Gensini FH 43 55 NT—proBNP ¥ [ (Y fa] PR 85 A5
K, F5XF HAT Pearson 2844 A & 43 #1 SR
Gensini 143 5 NT-proBNP ¥ & & 1F AH ¢

XZE(xxs)
A Gensini 143 Gensini ¥4 Gensini ¥4 Pl ( r=0.278, P<0.05 )O
) <30 £4H (n=94) 30~60 £4H (n=87) >60 £}4H (n=99)
NT- proBNP RE (pg/ml) 332.1+1785 714422944 1355.9+462.0 <0.05 4000
B/% (B/6H) 80/14 80/7 84/15 >0.05 °
UIE | RURIR (651 / 61 24/70 21/66 29/70 >0.05
BIME /ESiE ( J/ i) 30/64 27/60 34/65 >0.05 R ..
VEPRI®S / IEVERRSR (151 /1) 3/91 14/73 33/66 <0.05 E 30001 ° e
BNET (1 mol/L) 72.83+25.91 71.18+1845 709842038 >005 3 ) R
MRS (g/L) 1404 £14.9 137.98+16.61 133.76+14.39 >0.056 < . °
MO ER (%) 5.71+0.54 6.67+1.73 7.35+1.31 <005 B °
ZfE ¥ (mmol/L) 7.27+2.26 6.51+2.48 6.38+1.99 >0.05 Tl 2000k - . %’
HBBEEE (mmol/L) 3.50+0.69 461+1.14 527+0.86 <005 & s :
Hih =8 (mmol/L) 1.57+1.00 1.92+1.91 150+0.86 >0.05 <. e
LDL-C (mmol/L) 2.03+0.49 2.75+0.83 3.43+059 <0.05 - o=
EES ML (%) 57.07 +5.38 57.26+5.26 55.98+4.84 >0.05 1000F <. R
ZEREE (mm) 10.563+1.33 10.55+1.39 10.49+1.41 >0.05 oy
oL EEF K AR (mm) 51.20 + 3.56 51.02+4.12 51.33+40.71 >0.05
SE:NT-proBNP. &E Kif B EIF$HAKER ; LDL-C. {RZEPEE DB ER:
- 1 1 1 ]
0 50 100 150 200

Tk KR AR 7 K05 12 NT—proBNP ¥R FE R S 2R (K
2) KIS SR R M 2 I T 255
PEARWAR L | i s . U, e E . ZSHE I
AN B T LTI (A e = A N BN [ o =R ST ot W
2R . LVEF, ZRIFEERE ., AO0EEFkRINGE
%#%%Tfﬁm’ B, B KA SRS, NT-
proBNP YK EE BN, ZFA SR L (P<0.05 ).

AR R IR AE MAE 5 12K NT-proBNP ¥ i
FIRFR (R 3) BRSO A IR M PR AL E P )
171 IN= N 118 S SN[ WL S 1| A = = N 11 =
M=HE. LVEF. =EFREE. Z0EFIKRIHNRG
ZR TG FE L, Wk ALK NT-proBNP ¥ &
BEES TR SCA, ZRA5011T5E L (P<0.05),

Gensini #2473
JE:NT-proBNP. &E K B EUF$hAKR

Gensini 435 NT—proBNP iR I s &

3 3T

1988 4F H1 H A 73 B S WS ik 40 H BNP,
FEBEOZENZH, NT-proBNP J& proBNP 24 fiff il
BNP 78, 5 BNP K- HA A M. 4k
HIBFFE R B MK BNP Y A0 ) 380 . SE O LR
FEAE IR AT WA R, AR B iz Y
xﬁl&ﬂi): PEAS TR M E A5 B AT, T4k,

FHEATEHAR BN R A S B

T 7 FEAR ¥ b L 3 k v =7 N Y
EB f%‘ﬂﬂﬂ‘fﬁzﬂﬂgf;i NT prgg;gf“*_«’i‘;;; ) W NEIE L 0S5 G f B DR 265 T
=%z Y BTy ) =

a8 (n=78) (n=108) (n=97) PlE FEAEE R BN, ODEINRETHRE. S C
LVEF (%) 59.19+4.83  57.06+5.39 5526462 >005 g e e Y. NeTE A SCREE G A2 &
FEREE (mm) 10.31+150  10.62+1.19 1057+1.44  >0.05 X A
EOEEHEFEARZ (mm) 5094418  51.40£3.73 51.10+4.61  >0.05 BNP"! E?JL‘ﬁlﬁﬁﬁﬂmﬁﬁﬂﬁﬁﬂéf
NT—proBNP J&JE (pg/ml)  336.90+176.70 608.70+331.20 1176.70 +492.50 <0.05

JIUVREBE S L3¢ BNP (4 223 L,\mm

E:NT-proBNP. S ERin B BFHAKER ; LVEF . Z 0= 40

BiTHE s 275 FIDM & 5 1% NT-proBNP iR EERI% R

(x+s)
B ERIBEZ4E (n=134)  FIBEX4H (n=146)
LVEF (%) 55.86 + 5.60 56.70 +4.78
ZEFRERE (mm) 10.65 + 1.29 10.43 +1.47
ZLEEFKREAAR (mm) 51.42 +4.44 50.97 +4.02

NT-proBNP 3&Z (pg/ml) 607.40 + 244.20 1199.40 + 725.00"
S LVEF: Z 0 E 5530 NT-proBNP. &K% B BUFISRENR, S53F
BB X ALEH P<0.05

AN, BFSEIESE NT-proBNP 5.0 WIbR &)

LS AR T TS IEARDG P, O LR S ]
FeWe O VRIS AR, SRR, O LB AR 2 0 25 BE

ik 3 B AT 0 = LA A B2 BNP, Hama
S U S A Y & B, 7E O WL BE 3h 4 B R
BNP )7 A4 2R J5 TR X AFETE ) A AR IX 5
FEHE X 58 A 8 e X A58 495 1 0o LA L, P 2 2 e
SKITEIBETN, XL BNP B SR RN A SRkt i

S
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ER, JHET 35, EARTRE LSO FUICRE R
0 LR BE B, 1fil 3% BNP Fll NT—proBNP ¥ i
T, IR H Al S A O LI I T A % A 0 LR
e, IML3E BNP A1 NT-proBNP 7] 77, iE
BT i e T A R R T, HA SR UE O Lk
L2 A 0 JUL 240 A5 18R B it NT—ProBNP ) —
FERE, MHTREEH I, AFRs R
7, STEMI f8 45 Bl e oo 28 ™ E R B 10 15 i S ek
Ik A8 S B ARG, NT-proBNP ¥ B g 2100, 22
S HA G2 X, Radwan 25 " (i 6 RE A4y
A, BZ (A 4 NT—proBNP > 474 pg/ml, B 4H
NT-proBNP < 474 pg/ml ), Z5REIR A 4156 fikopk 75
FERE . ARibEEZ RHpI ST B4, A
ZEJLUERA “ I A5 BHPEZE ™ NT—proBNP ¥R B “IfiL
BB PRI E . Wudkowska %5 " AGTFSY
ZESIER,  I13% NT—proBNP ¥ 5 38 finn] 2t ACS
BE LRSS FE L, T H Sy T A AE AR bR
DL OISR 25 R S AR SR 45 RARAE . RO AR
MR B 1A, O WILAH ek ot 463 473 % = e ok 4
o B RT3 0 LZR B 3-5 NT—-proBNP, i ACS H#
Toie O YRR IE F 5 A Y AT I3 NT-proBNP 3l
Fe [ 24 A AR ST I M NT-ProBNP B 2t e
Fik & A T AR 56 S st o A AR FE AR OE 1901, 5
AT 3 O TR S I/ S S e 22O D RE A
I EE MM, AT S A R 2210 % S8 TR AR I
1Y STEMI H 3% Il 3¢ NT—proBNP Y& JF 45 R0 ifn 45
M ARZE I S ) STEMI SR 34 B 28 hn . A7 248 %k
WURESE f o i FoE ip 2 PR, BV AR O I AEIE 3 1 10
T, BUEELIESE B B I3 RO BNP W
Y W B, Al T R RE O U SE R 1K BNP
W TC R M ", X AT RES T R BRI SEXT
Ao EINREE /NG &, BNP 55000 Z B4 &
FUIR R, HIMKWKE S ACS W EHAEE . Gk
SYE KB FYIAE, TRt Es, XFatko U
WEE, M3 NT—proBNP /KT RERSVE b ST T
I AR . o0 i T AH AR AR bR (WAILES BT )
ZAMAFERR, FHFIRAL B 1S . NT-proBNP A DX
PR RN ACS FRE 1) XU EAG VA 42 o

25 TR, NT-proBNP 7£ — & 2 & b nl LA Jx
Bt STEMI £ 5 A e D7 ™ SRR B, X = 3 Il A7
7 R HT R SO A —E TR, I PR RS
STEMI & NT-proBNP ¥ & 47 Bh F Hilfs R i2T7 R fi
W)z
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IR R

IR A SR BRI A ERIGEESEEERE
D IER REHRIS M0

HEW, XMR

W™E

H 1« S350 MR 253 2R S kA AE ( ACS AR L 00 A RS ( MACE ISEm, IR
VM3 B CTEG EPLIL/ MR YT H A9 1 A EL

g 41N 201209 % 201412 FEREF]IH B e BEBECREER N BHMEBE R ACS B3 177 ], P44 ( 70.4 £ 10.7 )%
BIiktT TEG KBt Mgt AR/ MRIETT SOSAES HAERGHTAL (n= 98 ) FHLHILL (n=79 ) ; HCHULL T4 FEA1EL
FIVEBEHLAY T4 (n= 39 FIG K (n=40 ), BT 3 N MACE (4350 MAEFET- . FER LS .
Bz ORGSR B LT ARE ) B R AR

2 0L HCHL AL b BT R DCARHCHL 9 R A %R 63.3% (50079 ), SRR B HEHL I B A %0 36.7% (29/79 ), FEHE
B, HRBUHER MR IR, R SIE ] HOCERRIREE (MA ) J5 30 min SRR/ E 5% S LFH 5
I3 RS ) L 58 M RS ) L I PRAR HEAL LU KO- 55 B IK ( P<0.05 ), $ic Bl R 2R oIS VR DI R 55 KP4k 119 ¢
fi. MA., BEMFEE. LF4EE A (FIB), D- ZRAOKF B EH R (P<0.05 ), SIEMbrdltbse, #bidlda 3 AW
MACE & AEZR I EWE (21.5% vs 7.1%, P<0.05), TG W A AERE A ) MACE & AR B EREAL (17.5 vs
25.6%, P<0.05).

598 Pl /MR 2P K 4 MACE B9 KB 387 . TEG AL INA B T45 5 ACS B4E B H Wbt /M 25, AL
MACE ¥ 54,
FKEEE /MR SR SIS AR AR s SR ieA

Impact of Aspirin or Clopidogrel Resistance on Major Adverse Cardiovascular Events in Elderly Patients
With Acute Coronary Syndrome

TIAN Mei-li, LIU Huan-le.

Health Care Ward, Shengli Oil Field Central Hospital, Dongying (257034), Shangdong, China

Corresponding Author: LIU Huanle. Email: zxyylhl@163.com

Abstract

Objective: To investigate the impact of clopidogrel or aspirin resistance on major adverse cardiovascular events (MACE)
in elderly patients with acute coronary syndrome (ACS) and to explore the application value of thromboelastogram (TEG) in
antiplatelet therapy.

Methods: A total of 177 ACS patients admitted in our hospital from 2012-09 to 2014-12 were enrolled. The patients
were at the mean age of (70.4+10.7) years, all of them received TEG and coagulation function test. Based on the reaction of
antiplatelet therapy, they were divided into 2 groups: Non-resistance group, n=98 and Resistance group, n=70, which was
further divided into 2 subgroups as Maintenance dose subgroup, n=39 and Increased dose subgroup, n=40. The patients were
followed-up for 3 months to observe MACE occurrence including cardiovascular death, angina recurrence, ischemic stroke,
myocardial infarction, acute thrombosis and hemorrhage.

Results: In Resistance group, there were 50/79 (63.3%) patients with aspirin resistance and 29 (36.7%) with clopidogrel
resistance. Compared with Non-resistance group, Resistance group showed decreased coagulation time, clot formation time,
TEG reducing rate after 30 minutes maximum amplitude (LY 30), activated partial thrombin time (APTT), thrombin time (TT)
and international normalized ratio (INR), all P<0.05; while increased levels angle, maximum amplitude of TEG, coagulation
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index, fibrinogen and D-dimer, all P<0.05. Compared with Non-resistance group, Resistance group had the higher MACE
rate 21.5% vs 7.1%, P<0.05; in addition, Increased dose subgroup had the lower MACE rate than Maintenance dose

subgroup 17.5 vs 25.6%, P<0.05.

Conclusion: Clopidogrel or aspirin resistance had the higher incidence of MACE in elder ACS patients; TEG was

helpful for guiding antiplatelet therapy and reducing MACE incidence.

Key words Platelet aggregation inhibitors; Acute coronary syndrome; Thromboelastography

SATH A T N BT ] DCAROSUBE BT I/ 3 97 B BEIE
SERERS WA R A R SR EE AR (ACS), JUIE
SR TR B ATRYT (PCL) J& B 1) 20 i
BAREM (MACE ), #R1M, BIE RS H 32 AU HT
M /NRIRTT, A5 B & AR S AR s T
HETA, Sk T AT G /M s 5 ( HPR )
R T HR N P AR Y R RN 22— i #e g R
(TEG ) nJ ELSZR JFEE M 4 A, B P2 Ny
TR T 22 10 I IR [ 2o R P B B /NI AR AR
R, HA KRS fE . SO & . Bs e an s
S o5 B AR 5 UL BT ] DG A Bl S A
AP ACS B F MACE 52 W, JH#84F TEG
FEPU ML/ IE ST R0 A 1 A, LA A I AR 5K
BRI S%

1 ZRETZE

WEFEXT 4. 40 A 2012-9 % 2014-12 75 4 B
BEft ACS BAEHRE 177 B, T1E 85 ] (48%), %«
PE 92 fil, 4% 60~83 %, AR (70.4 £ 10.7 )%,
REFEE (BMI) 20.43~37.21 ke/m’; i & 94T
TR SR S IR B AR . AFRUE:(1) 553
LR 22 2 5 3 ELO IR 248 (2007 JiR ) Hxd
ACS IZWIRIE (2 YEY = 60 % 5( 3 )L A% 35 FikT
) VOARL B8 (4) oM A (ML >8 /L), o
B I/ MG (8 ~30) x 10°/L;( 5 YitfaE,
R FH A TE] T T DX« M fe 55 5( 6 ) AT JCTE stk
Btz A ACE i, HEBRARAE:(1) SIFAH. B2
RBSH o, MR B ey RGBS, ILIRCHS 55 nl g3 3L
BEIFEAT AR (2) 1 AR A FRDK AR L I
W RREEMEL B ER AN . KR A AR RS ] Rl
i) ST AS T8 2 IR 24 5 o ARBIFIE 7 58 Fh AR B (gt
s DRI M BHE ARSI, AT B A S
Ep=S

O3 2177 i) BB 8 25 T b v SUBE BT I /R 36
7, B AT i A B S BRI ZI R FHBAT =] UCAK 300 me/d (7

(Chinese Circulation Journal, 2017,32:141.)

T ) MRS & 300 mg/d (& ), Bl
IR FF R ] DEAR 48 357570 100 mg/d FIG A 75 4435 57
i 75 mg/d. EABERDZ] R ABEE 55 7 H R MAE
A, 2 h WSERL TEG R, Al A S0 AS 75 i A i
FER A 2 pmol/L B 17 %R ( ADP )55, JIRFHBT A
VERRAY HE IIAER ] 1 mmol/L 4B VUM R (AA) i
S, B IR R I R H BhiT S ADP A AA
2, ADP #1H Z <30% F1 AA 11| & <50% 1)
BE AL (n=79), HAuBRE S ARt
(n=98 ) ; HLHULA P BEPLEC T2 15 BENL 73 R 43757
VA (n=39 )G R WA (n=40 ), 4EF5H]ad
Y H MR IR YT, BRI A B ki i &=
TR IR 45 d 5, ek lml i,

2y SAUES . IR A A MR E R [ A4 B
SEYE, FUAS . BRSO 75 mg, fIE5:20130100, FEiGIE
(BUM ) W25 A BRA T 1o BIREIVCHMAGIE B (R b4
FEBT A DL R, BA&: B 0.1 g, #t'5:20130421,
FEH B 25 0 0d ). 1 ke 577 B4 (TEG 5000, E[H
Haemonetics 2 A o

TEG FEJE F1 . A FEE 15 2h B B FEE im 5 5
TIIREABE I S B TE] ( ROEIE R YEFT R 5~10 min, X
FE M BEHLAE B R LT 2 2 1 R T R ) i 5 B P
A1) (K A B iR R A E DI 5K P46
ey ( Angle ) IEHJEF3 5100 1~3 min F1 53~72° , F
LR Wil MR T RE A C R R BRBE (MA ) 1IE 3 Y il
5 50~70 mm, SBREFATIRER MA J5 30 min $R IR
DA (LY30) IEH LR <7.5%. HR4ELL EFEFRAT
¥ TEG 7] 43R 1E# B A e R s fREE R DY

B M I RE AT . A2 ABERD 2] S ABEJE 55 7 H
Hss JE Fp KL 2 ml, SR FH 3.8% MR BNHTEE, R
FH 4= B BhEE i 53 B (ORI £ 5 58 I e (/] (PT ),
TEAL TR EE I TG RS 1] ( APTT ), %€Mt E] ( TT ),
HAE )R (FIB). EFsafEL L (INR), D- —
RIK(D-D FEEE I ST UIRE

MEAE AR BRI HRIE S 112 0720, il
FHHBE 3 NHAHNRES LA MACE, 5.0 0T,
O NUVESE . sl A FAOZORE . ik
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SiE K 2 AT A BRI IV R (Xt s )

Gt 500T : SR SPSS 11.0 A1 7405, 1
ETORER XS + PREEFR, FFEIES RS
SRR R BN 2 220007, BT R 2878 R
I x> #56 ., P<0.05 NESASH¥E XL,

2 FHR

W2 B — IR R PR e (1) A
— R L 22 R RSB L (P>0.05), HAT
Al k. FRHZH Bl ] DE ARG Y & A2 %Rl 63.3%
(50779 ), EMAKEHLIU KA N 36.7% ( 29/79 ).

4 BE— R AR

=] ek HT4E (h=98) KA (h=79)
Bk () 48:50 37:42
F (%, xxs) 69.6+6.5 78.6+7.4
AEIEH (kg/m®, X +5) 26.8+7.3 28771
BLAES [ (%)) 37 (37.8) 32 (40.5)
WA 5 37 (37.8) 32 (40.5)
SmES 41 (41.8) 35 (44.3)
& BE M AE 62 (63.3) 57 (72.2)
HERB S 19 (19.4) 20 (25.3)

PILLIEH TEG SRbRAIBEI I RERS b Ay LEAE (%
2) : SARHCHUUMA L, AICHULLE R VT i
B JEtE . LY30, APTT, BEIMAGERTE ., INR K
B, Angle. MA. F4EE A, D- —H ik
KRG, 22 SYA G X (P0.05 ),

48 SR AR 3 1 B HE R R I TH AR FEAR A EL 3 x5 )

M/ NRIDHIE (%)

=il ROl BHTdE W5 3 A
=izl 98 72.7+10.3 64.2+12.1
AR 79 22.9+6.9 334+7.9

HRFFIETA 39 226+7.4 243+6.9
BARFIETH 40 23.2+6.3 423+85 %

T SIEIALEE P<0.05; SHRFET ALK P<0.05

&2 DT ] MACE & A4E R ks bl 3
NHH, LA MACE 24 ] (13.6% ). AEHEPTdL %
A MACE 7 51l (7.1% ), Hrpgin iz 2 4], A~
FoERLLGm 4 4], 2O NUESE 1 65 IKitdl &
A MACE 17 61 (21.5% ), Horp 2 f5:550 5 .41 10 ]
(25.6% ), NRERLLZOR 5 6 S iEissH 2 4
SR NURESE 3 6] 3 AT 7 61(17.5% ), AN
Fag ALLZR 3 . Bt ize e 3 ). Akl
FEFE 1l 28 x> K36, MACE &4 RILHi 4 B &
KFIEHSLL (P<0.05), 8K 4L/ T 455
V2H( P<0.05 ).

WA HE TEG FITEAR BB e A 24525 7d J5
HEPT 4 B B TEG &8 RIE & A % 100%,
W E KT AP TEG & 5 FIE 19 & A % 2.0%
(2/98) ( P<0.05), 442534 Ha, 4EFE57 & W4
TEG m#ERIE 1 & ARk 76.9% (30739 ), K5
P TEG SEERITE I R AR 15.0% (6/40), 2
AR L (P<0.05 ),

3 g

il FEHHTA (1=98) AR (1=79)
BRI R R B 78] (min) 6.26+1.44 4474273
Mgk A FZ B 8] (min) 3.15+0.76 243+1.12"
Angle (°) 56.15 + 4.87 65.71+4.93
e E R AIBE (mm) 56.17 + 14.05 67.38+10.56"
LY30 (%) 6.26+2.78 3.60+2.13
B MBSRES(E] (s) 15.19+1.88 16.11+2.10
APTT (s) 46.12+12.87 34.35+6.36
5 MBS /] (s) 22.50 +£4.01 18.63+9.43"
FHEAR (g/L) 3.19+0.67 4.36+0.73
INR 0.92+0.13 0.75+0.13"
D- 2B (mg/L) 0.10+0.06 0.34+0.12"
/iR (x 109/0) 229.91 +61.71 236.32 +65.33

E: Angle: #ICE &AM ZIMEEILS5KF LK M, LY30: #icE
RAMBES 30 min JRIBEADE HE, APTT. iELER 5 MIEEEET(E]; INR.
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Expression of Platelet—neutrophil Aggregates in Patients With ST—segment Elevation Myocardial Infarction
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Shandong, China
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Abstract

Objective: This work studied platelet-neutrophil aggregates (PNA) expression in patients with acute ST-segment
elevation myocardial infarction (STEMI).

Methods: Our research included in 2 groups: STEMI group, n=40 patients admitted in our hospital and Control group,
n=30 normal subjects. Blood levels of PNA, platelet-monocyte aggregates (PMA) and platelet-lymphocyte aggregates (PlyA)
were measured by flow cytometry at admission and the results were compared between 2 groups.

Results: Compared with Control group, STEMI group had similar blood levels of PlyA and PMA, P=0.245 and P=0.312;
while increased blood level of PNA, P<0.05. Correlation analysis showed that platelet-leukocyte aggregates (PLA) level was
positively related to CK-MB (=0.4992, P<0.01) and cTnI (r=0.4365, P<0.01).

Conclusion: Blood level of PLA, especially PNA was significantly higher in STEMI patients which suggested that
increased PNA might be sued as a new index for AMI diagnosis in clinical practice.

Key words Myocardial infarction; Platelet aggregation; Platelet-neutrophil aggregates
(Chinese Circulation Journal, 2017, 32:145.)
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Correlation Study Between Angiotensin II Typel Receptor Autoantibodies and the Onset Risk in Patients
With Essential Hypertension Combining Acute Coronary Syndrome
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Abstract

Objective: To study the correlation between angiotensin II typel receptor autoantibodies (AT1-AAs) and the onset risk
in patients with essential hypertension (EH) combiningacute coronary syndrome (ACS).

Methods: Our research included in 4 groups: EH+ACS group, n=28, ACS group, n=29, EH group, n=26 and
Control group, n=23 normal subjects. Serum levels of AT1-AAs were examined by ELISA; high sensitivity C-reactive
protein (hs-CRP), blood levels of lipids and glucose were also measured and compared among different groups. The
correlations between AT1-AAs and blood lipids, glucose, hs-CRP were studied by multiple linear regression analysis.

Results: Compared with Control group, ACS group had similar level of AT1-AAs (0.26+0.09) vs (0.21£0.06), P=0.105;
while EH+ACS group and HE group had increased AT1-AAs level as (0.40+0.005) and (0.33+0.10), P=0.001 and P=0.02
respectively; AT1-AAs level was higher in EH+ACS group than HE group, P=0.044. In addition, serum AT1-AAs level was
positively related to hs-CRP in EH+ACS group, ACS group and EH group (r=0.589, r=0.503 and r=0.273, all P<0.01).

Conclusion: Serum AT1-AAs level was positively related to the onset risk in patients with EH combining ACS;
AT1-AAs was also related to hs-CRP at certain degree.

Key words Acute coronary syndrome; Hypertension; C-reactive protein; Autoantibody
(Chinese Circulation Journal, 2017,32:149.)
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Prims ok 11 1 8 (AT B2k A Bk (ATI-
AAs) HARIME EHKZ T (Ang 1T ) 30, 510
BTV LA P PN S RS, T R AN A L i
BEME—RI N Yk, RSP R
AT1-AAs PHYELUPEAS AR 155 0 2 = TR, A
9 AT1-AAs BHPE RIS N R 22—, M
7~ AT1-AAs X509 A —E B T AN L. Perrone—
Filardi 2 " W52 W B AT1 2R H1 B 52 44 BT 71
A F AT DA e A B M e I AR 1 I A5 P S T
g, FIRZER IR AT1-AAs 75 55 1L AR bk 30 ik
PRI AR B REEEER. a3k
ZEAIE CACS) H, SRS FEIE AL BEE AR E 5
BEHR PN SRAE R T (0 3005 . Ir A Il A4 RE a7 1R AR 4k
PIRIREE R R SHE D O, g Aaid e A irse, &
MR MRS ACS b, 1% A BPiiRE T
I A Ang T 0N W HE 2 PR 1 & 8 T it —
At ACS BEBEHLATAE I ACS R AR 7
ARG I S AT1-AAs 5 & MR B &S
ACS 11 B KU =Z [T D 3R o

1 BREHE

BF5E Wt 42 5645 : 2009-06 Z 2009-12 B A fE A4
RO R SE 83 4, L I A9 ACS (i
JE + ACS 41 ) 28 f5i], Hrali ACS (ACS 41 ) 29 fi,
FRAE R (S ILEL ) 26 Bl 553k T2 K ot
{et B 25 1E X A4 23 19

ZWIbRE:(1) ACS ZWibnifE: 4838 ELO IR
P CAHA bRIE " 52 SChH I BRER IEVE OSSR . Bi&O
SR A TN A D20, O HL IR B ST BRIk
T WIS, ONIRSEFREIES & T 8¢ 1 (TnT 5§
Tnl ) s JUBRIIE] T (CK-MB) JHi, ST BHam
ATRERE R Q PO IUAFSE. (2) SRS WibriE
2005 A= Hp [ 5 IR B A TS R E SR - AR EL 5 min
LB BRI 2 DA E FREF I, Waeds = 140 mmHg( 1
mmHg=0.133 kPa )F1( 3 )Tk H = 90 mmHg, AR
JEZREOL T MHIEH (3 ) BEPRIG IR OBRPRAR e
RINFEHLIALEE = 11.1 mmol/L, BXZSHFIMFE = 7.0 mmol/
L, 5% 1 AR A 2 a0 2 h B = 1.1 mmol/L(
AN 2 R ) .

TORLR S BE W — TR RS AR
S BRI . WS L bR, g R v
AR C SO 1 (Chs—CRP K45 fiTAT BB 2w i

K A OB B SR kA, HEER A RO L |
O R B % 44k 2 M vy I P 9 AR A 7 ol A A
PR I 191

W57 :(1) ZIRBUEIHI 5 S AT1-AAs 1Y
I SR T [ AH 22 Ik ik, ] PSSM28 B Z ik H
hE AL ( HAR SHIMADZU A7) ), A REA PR
PeTE i AT Z ML A58 IR AR B ™, AT 214k
KB FER ¥ 5 A : His—Trp-Ile—His—Arg—Asn—Val-
Phe—Phe-Ile-Glu—Asn-Ile-Thr-Val-Cys—Ala—Phe—
His—Tyr-Glu-Ser-Gln-Asn-Ser-Thr-Leu ( AT1 3% N
165-191 28 FEMRAREE ), IR G 3% 20 M
IRAYZEIE > 95 % WM (ELISA ) I5A5:0 1M
T AT1-AAs, ZARBFE AR B R 100 mg/ml,
MW REWE R 1 2 40, B ALY BRI
AP A T ) RREE 1 2 2000 , HiiEH:
FIWILA PIN = 2.1 B [ PIN= (BRASIOLEE(E -
25 AT RO BEAE ) / (BT BRI FE(E - 28 1t
FROEREE ) . (2) T AR AR . fE=s
AR i R S [ | e % i R A e
R AR S AH RS . hs—CRP 25,

Giitef vk i SPSS13.0 B EAT 4T 40
THETER Ax 2 s Fon, RO LB 208, ™
PR g K 28BS R xR, £
JCAANERIEE T AT1-AA S hs—CRP K IMLAS |
MBER]AYSC AR

2 &R

B H— IR LA (1)« DUZH Fe A AR
. AT1-AA. hs—CRP, EAH[E R, &% EEEA
AR A% A 2 T AR I . 45 MR I A 25 S/ 39
Giiterm (P <0.05),

AN ) A1 ) — e i PR B P 7 L dss (2R 1) :( 1)
AT1-AAs: B ILE +ACS 2H K it 2H Ho i i AT1-
AAs A NR & 8 IR R IR, [AIR @i +ACS
ZH 0B S T R4 5 2) 1T hs—CRP: 1E 7 % If
HIH BAK T &I +ACS 20 K ACS 4H5(3) TC: 1EH
X REZH K v I 4 B A F = i +ACS 4 % ACS
ZH3(4) LDL-C: TF % % B 2H K% 5 i % 40 B A T
IR +ACS 2H &% ACS 4H3(5) HDL-C: 1E % % HE2H =
TEIME +ACS 20 K% ACS 4;(6) 23 IE Mk < 1E# %)
REZH B AL T =500 +ACS 41 )2 ACS 4, =59
Geit2FE (P <0.05).
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£E—RIGRBRILE( xxs)

PR BUR PSS 2 L ECE S bk N I S g

ge  TRUEE ANRCSE AGSE  RERE L. S, M EAINBAER (ET) -1

SEVE [ B (%] 15(65.22)  21(/500  25(86.21) 16625600 0211 M ANMEIAZEEF (ICAM ) —1 /K- fg 254
FEWF ] 48.22+918 62.36+10.73 58.09+1042 61.13+11.96 0.082 e [13] s . L b e
FERRIS [ 51 (%)] 1(4.35) 5(17.86) 4(13.79) 3(11.54) 0.156 Mo %?IZ A %TE{ZIS,\FE$M%J » Bl
WIS [ B (%)] 5(21.74)  20(71.43°  20(68.97°  7(26.92)  0.000 HWF5E FE WA 0E & IR R AT1-AAs 1)
AT1-AAs’ 0.21+0.06 0.40+0.05° 026+0.09  033=x0.10° 0.001 ; S A g o —
5% hs—CRP (mg/L) 1.18+1.08 4.89+1.93° 4.72+137° 3.03=1.76 0.018 FEAE AT HE SRR R AN KL L Bl SR S B 2
TC (mmol/L) 460+0.68 557+098° 561+1.01" 487+1.04 0035 M N IhEeZ3 . RaRIEA X, Hre
LDL- C (mmol/l) 243053 3.70+0.84° 3.97+0.70° 259+0.83 0.024 o - .
HDL—C (mmol/L) 159033 12120300 120:032 149:028 o046  “FHT AT1-AAs ¥iE AT1 SZ KM A S 4T Bk
TG (mmol/L) 1.22+0.48 1.88+1.52 1.52+1.18 1.52+0.57 0.249 %‘m}{ﬁgﬁﬁzﬁ%, 12@?5%55%%@3 AT1-
Z R MAE (mmol/L) 513+0.96 7.05+2.83" 7.15+1.82° 598+1.16 0.002

SEACS: AMTIREIKE S AT1-AA. JTMEEKEK I | BZKE 54K hs-CRP. #
B CRNES,TC. FBER LDL-C. RBEEECEER HOL-C. SR EKEECEBR,TG.
Hh=8, .« XBEE, SEFNRBALLE P < 0.05 "P< 0.01; 5 MEL LT “P< 0.05

ZICEMERIA3HT (£ 2 ) :AT1-AA 517 hs—
CRP. [MHE. IMLAEAYZ oLk nl 09 2B 2 B AN L 7
hs—CRP 5 AT1-AAs S 1IEAHE(1=0.406, P<0.01 ),

ATEZH ] AT1-AA 5 fL7E hs—CRP B9 AH %

Peartr (23 ) FE—E X B4 H] ATI-AAs /K5
I3 hs—CRP FRiXHAT 087, FERFERME + ACS
. ACS A K dlH, H AT1I-AA K5 1 i
hs—CRP Fik 2B W IEARSE (r 5391020 0. 589, 0.503
0.273, P1J<0.01 ),

FMEERE || | AR E SHAS 584 C REZEA.
A%, MAgH % TTEME B RS 4T

iE REERE fREKEEARE  tE PfE
BECRNEH 0.037 0.406 5667  0.001
REE & -0.028 -0.207 -1.266  0.210
REEiEEOEERE 0.033 0.188 1.282 0.204
=EREREEOREERE 0.013 0.032 0.398  0.692
= IE My —-0.007 -0.113 -1.607 0.136

ARAAFMEZKE || | B26HE SHkS mE
B C RN E BN X e

2B 5 HERRE HERE t1& P&
EHEXTRA 0.386 0.149 1.919 0.068
SIMmE +ACS A 0.767 0.589 6.021 0.001
ACS 4 0.709 0.503 3.769 0.002
SIEHR 0.622 0.273 3.126 0.004

SE.ACS: 2RI G SE
3 itig

AT1-AAs 755 & 5 e £ 5 1077 s 2% B
BEFIER LS, HizA Sk A%
FEAWI2E 00, QA 20 L PN 5 5 40 R g ik [
(AR BN A A . SOHE PN A o R I A B Y EAA
SAERFFRRFE T 250 5N, KEFE] AT1-AAs

AAs 7550 7 B AR B S IR A oG MY ]
(N RERAY SN T VI WA SE N ]
ATI-AAs FHPERE B BIEASE ™, R K
PR 0 5 AT RE S BUMAE N B Z B, H
BYURRGE, SEA Y TR SRR KIS
SO T 40 R T BB R N T AR O S
WA EAGHAE Y R R RN, &
I S i +ACS 40 AT1-AAs KB & F
IEH XTI, 2R A GIT2H3 L ACS 413 AT1-
AAs RIEWE FIEH X RY, HERREIGIFE
o WL, AWF5Ea R R AT1-AAs 5 B4l ACS
B % AT RETC I AR S, R LR HEBR I AR FE A
DTSR E R A R E s (BIEG IR m RS T,
AT1-AAs 5 ACS B BIEM I, ZETESK
$ 0 T R T B I P A2 AR L, [RIE A
AT1-AAs B THEEPIRET, % A SRtk sz 6t
LA P TS RE DR - Rk g I/ 2R 8 R I 57 A
gR%F, I RITBBEHIE AL . 248 ACS, 43R
W1 AT1-AAs AT BEJE 5 000 £ 3 ACS &4 sy
R

TR, ZFp5AE N F R ML = 5k
SR FERE AL S L BEHIE g 1 7 A Sk
T (NF) -« B RIGLEE T -1 (AP-1 ) EZHE SR F6
IS AL R T I IRSE 7 (TNF- o ). FI4HI
NE -6 (1L-6) 2543, TL-6 4k i &AL K1 1Y
IR AR S 22 P R AE R -, s ¢
NEE T (CRP) AKCERY . [Rle O %R
7 CRP 250095 2 ACS 1Y 22 95 KU 1 ik ST 1 [
PR 2 i RE AR AR 2t I B AT1-AAs 38 1 35 1k
AN NF-« B K& AP-1 Wi/~ 85 22 A9 4% % s IR 7 i
M RAES Y Yo HBL, ABFIEE— T
AT1-AAs 5 IfLUE A I ACS & L3 hs—CRP 2]
MR S5RFMH, mKFB AT1-AAs 5174
hs—CRP KB 2 U IFEADE, FEIEH MEARF P
TS OGN, T AT1-AAs & Ul % 5 S
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BIVE AL AL NF-k B K2 AP-1, 4145 1L-6 2330,
I AL BT BRI /3  CRP, 12X CRP FHs A
i TP WHIESE

R, AW T AT1-AAs 5 & I E4A
ACS AR A AR R IEAE, Bl A Bk S
MEHBHE ACS ZAEMM R EZ —, H AT1-
AAs K5 RAEH F MLIE hs—CRP ikt i 2 11
K o AL RIEFREARR D, Hg5 R E R
HBAAAEHEZES, L, @A ATI-AAs Al
M3 hs—CRP ARSI AT X1l PR b & 1 & & 9 ACS &
B A M TR BB 11 e B — 14
YER.
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AEOTIREZK TR KB O AL B35 B F 2 P 5 B i 52

RE, FAH, AR

HE

H ) SRR RO 1580 T2 ORI 5K IO LR ( DCM )R R 22 V6 3 BRI 3L

JrE s ATE DCM 235 145 ], RO ST Ms4 (LVEF ) K, 42 RiREELwH (LVEF < 45%, n=15).
DA (LVEF < 40%, n=58 )L (LVEF < 30%, n=72), % HCAMHT4- 20 FH 220G s BLVAYF T MRS 7 R
JEW) LVEF ., Z50BR1ENAR(LAD ), 2808 KPR N4 ( LVEDd )& B BIFIEAAK( BNP 7KF- .

SERL . SRITRIEE, B b EEOERAN AT R EE LVEF AR, BRAREOEHESEGRITEE
[ (24.79+2.81) %, (26.06 +3.59)%, P<0.05). 3 41 LAD ., LVEDd i&¥7 i 5 ¥ WL B k3 ( P>0.05 ). S5iRYTRILL,
AV BIRIT IR . . O] BNP KPR AT [BNP ZKF (AL pe/ml ) 2R34T :1252.17 + 1435.39,
604.80 + 631.87; L FE4H : 3206.90 = 2677.15, 2369.78 + 2478.59; FJH L FE4H : 6004.46 + 5041.59, 4879.63 + 5302.42;
P <0.05], AALUIAITHIG BNP Z2{H K% BNP A7 5 R 22 LS 248 X (P>0.05 ),

518 2R HYRYTY DCM, AR . . SRS IE R O IIRE A S, HAREEA Y, (AL RS T
AR B3
KR AVGEH; ONUE, kL 0T

Effect of Levosimendan in Patients of Dilated Cardiomyopathy With Different Heart Function
ZHANG Hui, LI Dan-dan, FU Zhen-hong.
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Abstract

Objective: To study the effect of levosimendan treatment in patients of dilated cardiomyopathy (DCM) with different
heart fraction.

Methods: A total of 145 DCM patients were enrolled, based on left ventricular ejection fraction (LVEF), the patients were
divided into 3 groups: Mild heart failure (HF) group, the patients with LVEF<45%, n=15, Moderate HF group, LVEF<40%, n=58
and Severe HF group, LVEF<30%, n=72. LVEEF, left atrial diameter (LAD), left ventricular end-diastolic diameter (LVEDD) and
blood levels of BNP were examined and compared at prior and 7 days after levosimendan treatment respectively.

Results: Compared with prior treatment, fater7 days of levosimendan medication, LVEF was elevated at certain degree in all
3 groups, while the statistic improvement was only found in Severe HF group (26.06+3.59) % vs (24.79+2.81) %, P<0.05; LAD
and LVEDD had no obvious changes with levosimendan medication in all 3 groups, P>0.05. After levosimendan treatment,
blood levels of BNP were decreased in all 3 groups as in Mild HF group (604.80+631.87) pg/ml vs (1252.17+1435.39) pg/ml,
Moderate HF group (2369.78+2478.59) pg/ml vs (3206.90+2677.15) pg/ml and Severe HF group (4879.63+£5302.42) pg/ml
vs (6004.46+£5041.59) pg/ml, all P<0.05. The differences of BNP level between prior and after levosimendan treatment, the
ratio for BNP reduction were similar among 3 groups, all P>0.05.

Conclusion: Levosimendan may, in short term, improve the cardiac function in DCM patients with mild, moderate and
severe HF with similar degree; while it could not really change the cardiac structure.

Key words Levosimendan; Cardiomyopathy, dilated; Heart failure
(Chinese Circulation Journal, 2017,32:153.)
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A P B — R B AT 70 15 (D3 R
25, I ANLZE X Ca® BYRRUR PR T R HEVE T Y,
WANAS A PR . itk ProiEgniE T EmR 2,
FENATAM0E, EORERE, IS RET
B BRrY kAL AL (DCM ) g AP &
HIRJFImESY, SEBEE . Ao =B 5 it
FMEP, AfiE BRI RO ERERERSS
BARSTRL, M WA SGHGE . ARSI L FL A M
145 FIARFLO IR DCM B3, 1 A2 78 3 HLR
Je e LS E S5 K B FURIENAK ( BNP ) K-, WgR
ZE P 5 ELG DCM AN [A] R 300 3 S8 30 T RE A2 0 ik
SEFRREI

1 BREHE

WE 58 % % A WE 5 81 43 A 2013-01 =
2015-09 H 5k B0 L F & B A B - 4% 32 A2
VU5 FIG T B R 145 4], RERAE 00 2 5 1 4y

I + AV HIRYT, B 5 ml AV HFHWS
250 ml 5% #ij 25 AR SRR & R K R, W06 T
FIEHN 6 ~ 12w ghke, FFLERTE 10 min, ZJ5P 0.1
g/ (kg min W FRFEEFRIKIRTE 24 h,

Giit ok R SPSS17.0 et ik b 4 7
STe THETORER I + brifEE SRR, IERS
AR R T ¢ K256 . PRy 2200k 56, dE
1E A0 A1 28 B 2% Wilcoxon. Kruskal Wallis £ 4 .
P<0.05 AZEFA SR L.

2 R

3B EFEAIGIRTOR g (£ 1) .3 HLEBE4F
1%L Bl WUEF . PRERSE PO = 2PN
MR G275 L (P>0.05), 34 H#% LVEF
ERAGIFEL(P<0.05 ),

SHEBEERIRARFRILLE(x+5)

KCLVEF /K-, 53 R B0 3841 (LVEF < 45%, oE HELRA PEOER EEUE rm
n=15). PRE.LEH (LVEF < 40%, n=58 ) T & (%) 5163+17.10 51.93+13.85 47711472 024
NG 3 i v M3 (8 /%) 13/2 48/10 56/16 0.64
FEL 3 (LVEF < 30%, n=72). AiEhrifE: SIS (%) 4100+120 3388+2.56 2479+281 0.00
Z#E D RZ DCM, R0 ZEEFHRHIR NS #lEr (umolL) 85.20+18.08 93.32+3.17 93.83+26.78 0.84
FRES (mmol/L) 431+176 7.00£2.16 7.55+2.46 093

(LVEDd) >5.0 cm (£ ) 1 >5.5 em (B4 ), B SRR [ 1 (%)) 12(80.00)  46(79.31)  59(81.94) 093
LVEF < 45%., HEEEARUE (1)XGBHE O NG . O MERSKSEREISE (5] (%) 11(73.33)  47(81.03)  50(69.44) 032
s e TN N TN B [B (%) 12 (80.00) 48 (82.76) 65(90.28)  0.36
ARG . wfoOh . SRR PER SR R . B e o) 15 (100) 58 (100) 72(100)  1.00
FIRF [ 51 (%)] 15 (100) 58 (100) 72 (100) 1.00

JU .t L OB RO LM N R A A

Al EL IR A SRS (2) R
L EAFOIaE AN 4 R DL R e
PEBI o

o D s B R A 2D B R 2 (LAD ),
LVEDd } LVEF. ZV4d BIRIF T LiR)Y 7 KIG 4%
RAEH A DI 1 R SR GE A ] VIVID7 #
A AN )T O S
%y 3.5~4.5 MHz; H—Ht i [7]—

SABELER

AV BIRIT T DS Je IheE (22) . 5
WITHCL, B b, EEOEASAN AT H)E
LVEF #6#m, HRAEEOEAEZERAERIIY
B X (P<0.05), 344 LAD. LVEDd {&JrRifG AW,
BH i 23 ( P>0.05 ),

HERTRERE O EERIL B x+s)

BEORA(n=15)

R LRA(n=58) FEEUORA(n=72)
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3 AEEATZBASHIE BNP 5 REbH( x+s)

OB ANk ST A W b T T

=] BEOFEA (n=15) FELFEH (n=58) FEOFA (h=72)
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SRS M T B EFEIR B A 0 E AL AT B O 1R
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H Y = A5 0 A 200 0 g 2 A 3R Sl B R A B Py s B IR, PRAR AR O SR S PO B IR 2 A A T
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Ji ik s Ak 60 4110 J7 3 vl FR AT, BEAIL A A3 Ny 1 i B AR AR B 0 R RN 9 R 2 R A 45 30 i,
WEH AR QRS BFR . 220 E ST M40 (LVEF ). SRR G (MRA ). == 20 DR i 1 10 378 328 32 Bk i) A
43 CAVVTI), EA W] (T/A Pd), D ZERIHURAEIRASR] (TVMD ), 12 15 Bak it mrE2E (TS-SD12) & 6 43480447
B (6MWT ) [225%, IR 828l 5 A0 BE V, S S/R HOERFRIEE ( RoymSDS ) DA AR A4 3
% R T BE PR A J P 3 AER M PE

G ARJR LD AVVTI(21.84 £2.25) em BRRHENULEEMAL(20.45 £ 2.12) em HER (P<0.05 )5 Hi/e
LR QRS IFFR(137 £ 11 )ms IVMD (64.27 +12.29 )ms . MRA (3.09 = 1.12 ) em® BEFRUERLL 2L (144 £ 11)
ms. (71.39+13.64) ms % (3.73+1.19) em’ /N (P14 <0.05) 5 PAZE LS Ry,—SD5 b 4.23 + 1.89 5.0 fgk
H(CALVEF, BPARJG AT — KBV S5ARF LVEF (52222 6K (1=-0.394, P=0.031),

SEVS - BTRIE I P A GBI B O SR T SCE CRT, FEXOO 3 B AT A AR B, 80 SARME R 3R A 1
SRR (O M 5 O F 380 5 ODIERHRALIGY T

Application of Left Univentricular Pacing With Rate Adaptive Atrio—ventricular Delay for Treating Chronic
Heart Failure Patients

ZHAO Lu-lu, PU Li-jin, ZHAO Ling, HUA Bao-tong, WANG Yu, LI Shu- min, LIU Ling, YANG Jun, GUO Tao.
Department of Cardiology, First Affiliated Hospital of Kunming Medical University, Kunming (650032), Yunnan, China
Corresponding Author: GUO Tao, Email: guotao20@hotmail.com

Abstract

Objective: Using rate adaptive atriao-ventricular delay (RAAVD) tracking physical atrio-ventricular delay to explore the
impact of left univentricular pacing (LUVP) for realizing cardiac resynchronization therapy (CRT) chronic heart failure (CHF)
patients.

Methods: A total of 60 CHF patients were divided into 2 groups: RAAVD-LUVP group and Standard biventricular
pacing (BVP) group, n=30 in each group. Post-operative duration of QRS complex, left ventricular ejection fraction (LVEF),
mitral regurgitation area (MRA), aortic velocity-time integral (AVVTI), E/A peak period (E/A pd), interventricular mechanical
delay (IVMD), standard deviation of time intervals of 12 left ventricular segments (Ts-SD12) and 6-minute walk test (6MWT)
were examined and compared between 2 groups. In LUVP group, standard deviation of S/R ratio in 5 segments of V,
lead (Rgx-SD5) was calculated to assess the accuracy of RAAVD for tracking physiological atrio-ventricular delay.

Results: Compared with BVP group, RAAVD-LUVP group showed increased post-operative AVVTI (21.84+2.25) cm
vs (20.45+2.12) cm, P<0.05; decreased duration of QRS complex (137+11) ms vs (144+11) ms, IVMD (64.27+12.29) ms
vs (71.39£13.64) ms and MRA (3.09+1.12) em? vs (3.73+1.19) cm?, all P<0.05. In LUVP group, Rg-SD5 (4.23+1.89) was
negatively related to /A LVEF which was the difference between last post-operative LVEF and pre-operative LVEF (r=-0.394,
P=0.031).
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Conclusion: RAAVD-LUVP could realize CRT, compared with standard BVP, it was more physiological and the effect

was similar.

Key words Cardiovascular disease; Heart failure; Cardiac resynchronization therapy

PR T g B H A IR O N RIE S G S 5
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WA ™. £ LBBB f18 M0 11 305 g A
M7 —m 2L FIER, LRALZERMY, FHit,
LR AE0 ZE  HH BR R A 0 51 A 19 By =A% S R1A
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1 AR5 F*E

1.1 W%

2013-05 % 2015-01 W AEF B 0> N BFAG 12 P 0
TIFER B 60 7, ¥IFFE CRT 1 283ER0E " 785
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BEEFZAN FE, IR R 215 W M B
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(Chinese Circulation Journal, 2017,32:156.)
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B sl 250 HL ARG A, W QRS Y BB SR [R] 0 2R
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B, a bR E1H R E ), PIHESEH LLR &
UTR XJ 7 (4 PR (B3, A D5 000 %38 M s %
FEIR AL IR Je 2 1A . SR I0 R 60, 70,
80, 90, 100 ¥ /min 5 ™R BV, SEI R IS
BRI IR AL, AR 5 OBV, BB SR
FEAE AR UEZE (Ryp—SDS ) & X “BREEFEEL”, LU
PEAG AT 3T 0 5 28 A 3R B33 BR B A FE s 2 AR
P HERPE S B2 O RS 5 A 8 TG
FERE IR AL, IR i 50 ThREM G ( A LVEF ) Z 8]
FIFHEME, A LVEF & ARGl — kBT 5K
i LVEF {2 2%,
1.4 # R RS

I FH AR B 5 A6 4 2R 0 Ry el A A R T I
P LR U RE RS, 4535 [E Medtronic 23 1]
B = . ORUES RS 2% A 15 [ Biotronik 2% w] B = JI#
T . A R G H AT PR E T AR A A
WSK, ZRSEMEESEA OB E T A O,
HODEHEMETHOELIEE, AO0Eafkgndd
R KSR, A0S # k. DU
EFFAEA . TR XU R &4 O S mfLs A ZL O
FHM, BRARAGOE BRI, HAR R
RYHEA

S




——

158 FEPE I 2017 4F 2 H 5 32 % 55 2 WI(EEE 224 #] ) Chinese Circulation Journal , February,2017,Vol. 32 No.2 ( Serial No.224 )

1.5 B REEEI

(1) BRUESLL Z AL A AL« Fe 58 L0
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Relationship Between Echocardiographic Parameters of Ventricular Remodeling and Pulmonary Arterial

Resistance in Patients of Pulmonary Artery Hypertension
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Abstract

Objective: To study the relationship between ventricular remodeling features and pulmonary arterial resistance (PVR)
in pulmonary artery hypertension (PAH) patients by 2-D, 3-D transthoracic echocardiography, and to explore the predictive
value of ventricular morphological parameter for PVR>8.5 Wood unit in relevant patients.

Methods: Our research included in 2 groups: PAH group, n=61 patients admitted in our hospital from 2012-10 to 2014-
01 with right heart catheterization (RHC) confirmed diagnosis and Control group, n=24 normal subjects. LVEId, the ratios of
RVADs/LVADs, RVTDd/LVTDd and RVTDs/LVTDs were measured by 2-D transthoracic echocardiography; 3DRVEDV was
measured by 3-D transthoracic echocardiography. Correlation analysis was conducted between echocardiography parameters
and RHC measured PVR parameters; the strongly related echocardiography parameters were studied by ROC curve to assess
their predictive value of PVR>8.5 Wood unit.
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Results: Compared with Control group, PAH group had increased LVEId, RVADs/LVADs, RVTDd/LVTDd and
RVTDs/LVTDs, P<0.01; elevated 3DRVEDYV, P<0.05. LVEId and RVADs/LVADs were strongly related to PAH (r=0.670 and
r=0.666, both P<0.01); 3DRVEDV was weakly related to PAH (=0.304, P<0.05). LVEId and RVADs/LVADs for predicting
PVR>8.5 Wood unit were as AUC=0.876 and 0.805, both P<0.001.

Conclusion: 2-D and 3-D transthoracic echocardiography may evaluate ventricular remodeling by simple and
convenient parameters in PAH patients; LVEId, the ratios of RVADs/LVADs, RVTDd/LVTD, RVTDs/LVTD and 3DRVEDV
were positively related to PVR, noninvasive echocardiography could preliminarily determine pulmonary vessel lesion levels.

Key words Hypertension pulmonary ; Echocardiography; Catheterization
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AN B2 8 2 A (B ST AR A R ST 1 o I R AT ) BB AR AN [ B i) B R R AR B S R LG 124 8 L (P>0.05 )
(3R S AFE#Y 25 57 £ 6:00 am~12:00 am RAERFRATEZ T4k, 18:00 pm~24:00 pm & AE R T P> T4t (P<0.05) ;
AEIEER/IN, 6:00 am~12:00 am KA R Z ; AFB R, 00:00 am~06:00 am & AE 2 JRAGH Z ( P<0.001 ).
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Investigation of Circadian Rhythm for the Onset of Neurally Mediated Syncope in Relevant Patients
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Abstract

Objective: To explore the circadian rhythm for the onset of neurally mediated syncope (NMS) in relevant patients.

Methods: A total of 411 NMS patients treated in our hospital from 2013-12 to 2015-04 were studied. There were 165
male and 246 female at the age from 3 to 68 (20.95+15.20) years including 262 (63.7%) youth (<18 years). According to
head-up tilt test (HUTT), the patients were divided into 2 groups: HUTT (+) group, n=281 and HUTT (-) group, n=130. The
onset frequency and time frame were collected from patients or guardians and a 24h day was divided into 4 periods as 06:00-
12:00, 12:00 -18:00, 18:00-24:00 and 00:00-06:00 O’clock.

Results: (D General data: there were 1085 syncope onsets occurred in 411 patients including 753 times in HUTT (+) group
and 332 in HUTT (-) group. The onset had similar gender ratio between 2 groups, P>0.05, the patients’ age in HUTT (+) group was
younger than HUTT (-) group, P<0.05. @ Differences of onset frequency at various periods of the day: in all patients, the
syncope onset was mostly occurred at 06:00-12:00 period, P<0.05. Compared with other periods, the onset in HUTT (+) group
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mainly happened at 06:00-12:00 period, P<0.05, HUTT (-) group had the similar trend while P>0.05; the onset frequency
at various period was similar between 2 groups, P>0.05. In HUTT (+) group, different HUTT responses (except orthostatic

hypotension and orthostatic hypertension) had similar onset frequency at various period, P>0.05. 3 Differences in gender and

age: at 06:00-12:00 period, the onset in male was more than female and at 18:00-24:00 period, the onset in male was less than

female, P<0.05. The younger the patients were, the more onsets were at 06:00-12:00 period, the older the patients were, the

more onsets were at 00:00-06:00 period, P<0.001.

Conclusion: The onset of syncope had circadian rhythm and it was mainly occurred at 06:00-12:00 period of the day.

There were gender and age differences for the onset frequency during 4 periods of a day.

Key words Syncope; Circadian rhythm; Gender factors; Age factors
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Hematoma Aspiration With Manual Compression for Treating the Patients of Iatrogenic Femoral

Pseudoaneurysm Under Ultrasound Guidance

CHEN Gang, ZHENG Li-hui, WU Ling-min, ZHANG Shu, YAO Yan.

Center of Arrhythmia, Cardiovascular Institute and Fu Wai Hospital, CAMS and PUMC, Beijing (100037), China
Correspondence Author: YAO Yan, Email: ianyao@263.net.cn

Abstract

Objective: To study the safety and efficacy of hematoma aspiration with manual compression for treating the patients of
femoral pseudoaneurysm after cardiac catheterization under ultrasound guidance.

Methods: A total of 27 patients suffering from post-catheterization iatrogenic femoral pseudoaneurysm were
analyzed including 14 male and 13 female at the mean age of (53.5+11.4) years. The body, neck and blood supply area of
pseudoancurysm were located by ultrasonography; 18 gauge needle was punctured into the center of pseudoaneurysm to
aspirate blood, meanwhile the neck and body of pseudoaneurysm were manually compressed to block blood supply for
relevant artery under ultrasound guidance. Manual compression was conducted for 15 min followed by bandage compression;
the patients were lie on the back and kept lower extremity straight for 12 hours. Ultrasonography was performed at 24 hours
and 1 month after the operation in all patients respectively.

Results: There were 24/27 (88.9%) patients having successful aspiration with manual compression at first time; 2 (7.4%)
having incomplete occlusion at first time and the success was obtained by second time; 1 having incomplete occlusion due to
coexisted femoral arteriovenous fistula, while the body of pseudoaneurysm was obviously decreased. The overall success rate
was 96.3% (26/27), no procedural complication occurred.

Conclusion Ultrasonography guided hematoma aspiration with manual compression has been safe and effective for
treating the patients of iatrogenic femoral pseudoaneurysm.

Key words Hematoma; Aneurysm, pseudo; Ultrasonography, interventional
(Chinese Circulation Journal, 2017,32:170.)
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Effect of in vitro Balloon Dilatation for Treating Aortic Coarctation Infants Younger Than 6 Months
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Abstract

Objective: To evaluate the feasibility of in vitro balloon dilatation for treating aortic coarctation infants younger than 6
months.

Methods: A total of 13 aortic coarctation infants treated in our hospital from 2011-01 to 2015-12 were summarized.
The patients were at the mean age of 3.4 months (from 20 days to 6 months), with the mean body weight of 4.8 kg (from 3.6
kg to 6.2 kg) including 9 male. Aortic coarctation segments were resected during the operation and the resected segments
were expanded by percutaneous transluminal angioplasty (PTA) via (2-4) times diameter balloon dilatation. The diameters of
resected aortic segments were recorded before and after expansion; the change of vascular middle smooth muscle layer was
observed by HE staining.

Results: There were 8 cases with non-restricted ventricular septal defect (VSD) and 3 of them received staging operation, 2
with atrial septal defect (ASD), 3 with bicuspid aortic valve, 3 with patent ductus arteriosus (PDA) and 1 with pericardial effusion.
The resected aortic segments presented that 9 patients had diaphragm type narrow and 4 had tube type narrow. After PTA, the
diameters of resected aortic segments were slightly increased for the mean of 0.2 mm and no obvious change was observed; HE
staining showed that the vascular inner mucosa was shed, while the middle smooth muscle layer was intact.

Conclusion: Balloon dilatation had the poor effect for treating aortic coarctation infants younger than 6 months; surgical
procedure could be applied for treating the relevant patients.

Key words Aortic coarctation; Children, pre-school; Angioplasty, balloon
(Chinese Circulation Journal, 2017,32:174.)
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% 2~2.6 mm, BP/NFIEFIME HE 7 06 36  VSDIPDA  MEE 21 22 6
12, FAW. BEBRABFRAN 2 1 s0 A @MW 2o 2 ¢

— > —_ > Y N N - B = - -

Beaik X Rk, e A 4 5.0 6.0 VSD R 25 2.7 8
! = - e 5 5 3.4 52  VSD/ASD &7 2.5 2.6 8
ﬁJJ]']lE, J:Hﬁ[ﬂl}f = T—F{ﬁ 38 45 6 2.8 4.0 VSD R 2.2 2.3 6
mmHg, “F3J 41 mmHg, KPR 7 27 38 LEWE  EmED 24 25 8
e T . 8 6.0 6.0 VSD i) 2.6 2.6 8
@]%Z%@‘E&’ ﬁﬁﬁﬁﬁuﬁ{ﬂﬂ%%jﬁzﬁj 9 5.8 6.2 VSD B;J%%ﬂ 2.4 2.6 8
Bk 3L 8 BIAIEIERRME IR 0 33 48 vsomasD  ®m 22 25 6
- . 11 4.0 5.2 - (g 2.1 2.2 6
ﬁ%:‘lﬁ (/H\:EF‘ 3 'fﬂ’ﬁ‘ﬁﬁ?ﬁ%ﬁ* ), 3 fﬁﬂ 12 29 4.2 VSD 3] 24 25 s
TR, 2 WE K SS R 8 3.0 4.8 PDA (g 2.2 2.3 6
SEE 3.4 4.8 2.3 25 7.2

M, 1R TR ARG
DS E JE/APNOESS S I I CIb= S
B AR A E B BKBRR IO . TR PIFIT
Ko H—FRMMEIESRTID, WM& RIME
W, DIERSRAEBL, EShKE e Y 5
TR E R 2R AMIE A AR . ARAIMEIR T,
DIBRpeAE Be, Eshbk Bk e M & . TR
A SE I A Fp FE o VI BR AR 78 B 32 3 bk K J& il 3 ik
FEHN, HBCESKSER, KEL0.5~1 em /42

JE:VSD: E[ERRERR; PDA: iRk SE R ASD: FSEIRHRIR; - £

FrERBEY™ 5K BB PLHC: X B IRy e B 32
SIKATEREY KRS, BEASSYIKET LI A I K,
PRI 0.2 mm, REWIEZE. RA HE 4@
NI JE R E (T 1), R R 2 W L S
SERECE 1B, 1C), SoRATERBEY 3K 0 U] bR 4 %
EKBLCIE TADEE, AL —2, R
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I e RS oA M EB KT Z AT RE . AW A IAE T 2~4 £k 7
N S s BRI RS R R, R
77, 70 SN U R IR KRR S ECE SR . sk R
% SN S RBMESHIRON A, SRR, P LR
; HHIN BSLNa00 AL ESBRAE AR TR A AR

EAFKETEERK 1BL 1C: FKE T FRK

BRENREEERTHRET KNEHNRERKE -
RO E(X100)

3 itig

E KGR ST R LR WA Se R R
VAR E SRR B e, S oA i i A WA s
TIGZE N BRI H B 2SS 2k &
Sk Be, S SRR ML E , (A
TEPMIKIZIE R o Bk 7 BRBED 7K ML AL P A
HEAIE SR BB . )L R A
B, YRRk, R R IO R YT T 3
Z— , AN TRAIE S RGP B RS
W, R PR OB A S 2 e R AR AR |
FAPKI)Z . B KR 2 RO A AT RETE
H Al 3223 ki 72 JBLIZ WA A WTREAR, A Ok
ol PR AF R B RS ER B TSR I A NI,
X4 R SR EWRARNR, AT 1 W
PRE S sk A7 LSl BKABCR, RE5E otk gy
SKIGT TR A T, DAASTR] B TR BR D 3k TR T
BAE A R AMAIE . BFTE P A B U A B B
2~ AFERBEY KI5, R ZESE 5 7 10 min, 5L 1]
A TR, EEKEARIA R, REEDIEBIE K,
- HLFR A F Bk B AR sk i = LB A B2,
RIS B TR B 22 AN oA I s

FUAT, R Z2& DU TR G SR ARG 7
(R BR A . P RSS20 = 2l Jik i 7 b LERBE 97 AR
B AL i TR LI DL TN,
MY TKAR S RE, 8 AR BRI 5K 4 7% 1) T2 50
ik, BRIV 0 2 o LB K A RS L, ]
ZasvEhicen, M EARARE, BT ARRCRE,
AT HE e L3R TR LS S S8 B 3L ]
PAATBRBEY TR IORL . A A X L i Al T Bl k4
ZEBRBEY AT PR AR B BRI 2 — o BRAE 273 STk
G R SKRAR R A &L, R B R U B LAF
TR, BEARARAR B AR T 2240 LA A Rk A B
Mo 55— 75 T AR SR e RO BRBEAT 12t i 3 3 ik

BRo SRAPRAEERGEY SKIGTT BBk, — R LUAE
i 10 ZONER, /NT AR BB T EAA K AT RERY
SRR, AR ST A R EIT R EIR S, £
U RS AR I sz BRI . B BRI 7 ORI
SMBFFARIGS T ESIKAEE FARBCRIIE, &8I K
REARS B AR P L Ao R 2B ILR &
2y Kz s A 2 BBk 5 Gl A i RS G R
ARG RHRAE R T REME AR M AR . ES kR |
Bk Z B A S A SR R A AR A
Fel, ARIREEVIRCRIE, TTEFAMG. i
HUUBEE ST AREOR B0 R, Bk 7 ek i
PR BB AE AR RS T BB 2, X T/ VR AR A
H RSk SIL, LH/NTF 6 M HBIL, AEHE
B ABRBEY 3K, BATHMRFF ARG .

ABETEAFAE—E R R ERYE, 15 R BERUIE
WILEARES, FrLABCA RES IS 46 7% E I IKTEIE
LR B . EFR RS TR, SEEI
BEEER, UGS IR IRIATT o
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BUIMEHE R ~31 SABEMHIRT 2 RO RImBA MBI

BRSL, TREE, TH, %, FiF, @, #F5d

HE

Ay 8 PN PR IMERZER (miR ) =31 A, WE miR-31 X ARMR M HI R 7 2 (LATS2 )X
L LA AEAE K AR 1

D7 s RSN B R BUD LA £ 8285 95 10 K, 3T AR ONLANL S 4 2 2 (AXTREAL . SRl
BEKET (Ang ) T4 . miR-31 IR YA . BAVERG Rt . IR0 8 R G E i i S IR A il
5N ( qRT-PCR ORI A AL O WA miR-31., LATS2 KARKIEELL FFAIRKCANP ), B - JJLEREE (A B4 ( B -MHC )
ik, FHFEE 10 KON CHE Y EUER D IANE S AL . SR AN ( Western blot ) Kl LATS2
TR . WU ER WA S SE R BRI E e 293T AN RN ZEOE R MG M:, %58 miR-31 %F LATS2 My m/EH .

gER. s AR, ol Ang 1T T 4] miR-31., O WUIE KL ANP. B -MHC kK FE4 B2 F7t
(P<0.05), CULANHAHR R B3 (P<0.05), T LATS2 JEH K B 2 TR (P<0.05) ; 5540 Ang 11T
T A, miR-31 P2 8 Y miR-31. AU RIEE ANP. B -MHC FKikBH & T (P<0.05), LALANAE
AHXT R AE /N (P<0.05), 1 LATS2 A ZERACTIAT B, BRI E FIH (P<0.05). XEEER ER 5N
K1 5 78 TRAF6-3" UTR+miR—146b FH %] 2¢ % il i ¥ %8 TRAF6-3' UTR+miR-NC 2 E M T % (P<0.01), LATS2-3'
UTR+miR=31 FHXF 580 ZMEE VLSS LATS2-3' UTR-NC+miR-31 B E MR ( P<0.01 ) | ZRIGH G55 L.

4518 MR ULAEH miR-31 kK] — @ B O LA IBAE R, miR-31 $EmifE ] LATS2 2 5iRf.0
LA AR R
KR LIRSS s IR AR T2 LA, O

Regulatory Effects of miRNA-31 on LATS2 and Cardiomyocyte Hypertrophy in Rat’ s Cardiomyocyte in vitro
ZENG Jun-yi, ZHANG Wan, DING Lu, WEI Yun-feng, ZHENG Ze-qi, WEN Tong, FU Yong-nan.

Institute of Hypertension at Jiangxi Province, The First Affiliated Hospital of Nanchang University, Nanchang (330006),
Jiangxi, China

Corresponding Author: WEI Yun-feng, Email: wyf5629@163.com

Abstract

Objective: To observe the regulatory effects of miRNA-31 (miR-31) on LATS2 and cardiomyocyte hypertrophy via
down-regulating miR-31 expression in rat’s cardiomyocytes in vitro.

Methods: Rat’s cardiomyocytes were isolated and cultured for 10 days in vitro, according to different intervention
methods, the cells were divided into 4 groups: (D Blank control group, 2 Angll intervention group, (3 Lentivirus with miR-31
inhibitor infection group, @ Negative lentivirus infection group. On day-8, gene expressions of MiR-31, LATS2, cardiac
hypertrophy ANP and -MHC were examined by qRT-PCR; on day-10, cell morphology was observed by fluorescence
staining. LATS2 protein expression was examined by Western blot analysis. Dual luciferase reporter plasmids were
transfected into 293T cells, then luciferase activity was detected to identify the targeting effect of miR-31 on LATS2.

Results: Compared with Blank control group, Angll intervention group showed increased gene expressions of miR31,
cardiac hypertrophy ANP and f-MHC, P<0.05, enlarged cardiomyocyte surface, P<0.05; while decreased gene and protein
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expressions of LATS2, P<0.05. Compared with Angll intervention group, Lentivirus with miR-31 inhibitor infection group

had down-regulated expressions of miR31, cardiac hypertrophy ANP and B-MHC, P<0.05, reduced cardiomyocyte surface,

P<0.05; while slightly increased LATS2 gene expression and obviously increased protein expression, P<0.05. Dual luciferase

reporter assay presented that relative luciferase activity of TRAF6-3 UTR+miR-146b was significantly decreased than
TRAF6-3° UTR+miR-NC, P<0.01 and relative luciferase activity of LATS2-3” UTR+ miR-31 was significantly reduced than

LATS2-3’ UTR-NC+miR-31, P<0.01.

Conclusion: Cardiomyocytes hypertrophy could be reversed at certain degree by down-regulating miR-31; the

targeting effect of miR-31 on LATS2 was involved in cardiomyocyte hypertrophyregulation.

Key words Ribonueleases; Tumor supressor proteins; Cardiomyocytes

s DA 22 Tl M A7 9 #0 1F Be O TLAESJEE | S0
WA JEE ] 77 A 1 2 X WA 25 AR EE I B, 22—
T VR AR BEACAE , (HRRSE RGO LR R K 5| Kk —
FAN DA R, HOkiER 2 1 0F 58 B FRSE 1
D AURE ] FEOL R L DT B, &
ZRLO M FE M AR R Wik, %
F0 UAE JEEAH 5 & A= ML, 54K A0 0 JE 2% L o 3t
B0 WLRE JEE 0 JR i 96 97 7 1 A A o0 I8 S s
B 76 Y B B it

FECODAUE R R Z R 20, (HHEREHEAR L
T2 R KT 7 2O WL IR R R, 47K
IR FR R H DY MR R,
NEIRZRR (miR) =31 768 1 ffr il 28 175 S AY e 5
O AR EIE O KPR R 2 (LATS2)
A 2 A 5O LA AR B4 A AT TR O = R
N, LA Y v TR IR T ] I miR-31
5 LATS2 W25 T DM AE R &4, FH Rl REXE
YL N e N S s FR B SR (Y It 7/ L e S e
Iy, ZEARZ miR-3] A e 4 KL, LATS2
f) 3 AEgRIS X (3' UTR ) A77E miR-31 FIZEA07 4.,
miR-31 i) F 7 ¥ %1 (5'-GGCAAGA-3') 5 LATS2
mRNA [/ 3'=UTR603-609 #% 1 Iz 5¢ 4> e %t 5. &b 1,
PR LATS2 R Al BB miR-31 HY#E L, miR-31 A]
AEFE 1] PR 45 LATS2 (3R 15. ARWFIE I 2 miR-31
b 400 2 1 SR U JUL AR R T R AR, A )
B miR-31 Xt LATS2 K. LA i AE K A 9 425 4
FEIE T RCHS R [ S I RS — 2 miR-31
X LATS2 A#E ] 41 EH o

1 H¥57TE

FHRL R AL B - 1~3 K SD KR (B B KRR BE 2t

(Chinese Circulation Journal, 2017,32:177.)

SIS o 293T ARk . miR-31 1Py 18
BEFDBUIO G R B HE R Bk (BT B R Ak
HARAIRAT] ), RBEOCR S I RS (56
Promega /A A ), X-tremegene HP ( Ffi-: Roche 22
w] ), H-DMEM Fl 5 4= L7 (FBS) ( 3€ [# Hyclone
ovEl ), REENE. M EKED (Ang T A 5- R
AR (Brdu) ( 3£ Sigma A F] ), TRIzol (3£
Invitrogen 2~ H) ), 55 — i B 4N EAZ M TR &
BUORH & PO E R RA MR R & YD
WA R ¢ o i 390 Bt 578 3R A Tl o S g 1)
( 2% [ GeneCopoeia 23 A ), F- L3l & F 2 G E
( ActinRed™ 555 ReadyProbes® Reagent )FIH4 55 B fk 2~
KICHEY (3£ Thermo A W] ), EiE P42 BRI &
FIZAE Al AR (BCA ) S Pk B i) & (g mtidh
MERE AR AR AR | ), SRBTKE LATS2 (£ H
Novus 24 F ), RPLAKE B- Mah&E M ( £E Santa
Cruz 2 ®) ), PBS Z& #l i (NaCl, KCI, Na,HPO,,
KH,PO,, pH7.4). CO, 4 j 15 57 46 A AR AL ( 32 1H
Thermo 2] ), AR B B HMEE( H A Nikon A H] ),
9t PCRAX (£ ABIAH] ), ¥ RGRUE
F4( £E GE AF] ),

JEAC O LA G 55 40 B4 SD RO E 4
21, vy PBS ZEriii th IR RS 2 K B/INE
B O JILLH ST 7] 0.5~1.0 mm®s [ 2L AL hm A 5
FERFR 0.1% WY JBEEE I, & 37 COKIE G IHAL 5
min, FE R 2SR E TR R RAA R ZOET (iR
I AT H-DMEM B5 SR BER-GW ) MBCEh, &
SR 12~16 Ik, WA 1, B R SE T
bs IR ANRTH R IR S R R B0, 500 g B
O 5 min WCAE A0 K A0 MO AR TR SR, A
10% fig 4L (FBS) 9 H-DMEM 5379, ‘B T 5
FRAEN 22 HERE 2 by WIBOR I BEZN Ao T4k, 34
BT YR B S R T AR TR, AT Brdu (24
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W 0.1 mmol/L) I 10%FBS ) H-DMEM 1% 3% ¥,
FEARE SRR IR K535 48 h 7 Brdu ( £ 0.1
mmol/L ) & 10%FBS i H-DMEM e 350, 1557
555 RN F525

el BURAEE IR 5 RO NN, T i
MR R 4 4 e 25 (O B A . SRR LN Al 34
SEREFE 10 K, 55 5 RMIEREFRILRE IR 24 h, 5
S F RIS 1R, JC Ang T 4kE25 5 4 X 1
afi Ang I F04L : JFACCO LA A % 22 15 57 10 K,
555 RICIIGHEF 3557 24 h, SE GG 5%
1K, 1x10°mol/L Ang Tl ZbHf 4 K ;miR-31 ik
Y02 g wE R g A SRR LAE M 2245 9% 10 K,
555 K miR-31 946l 4 18 95 B LA s e &2 % (MOI)
H 50 JCIL 7% 55 2 B FE YL 24 h, S8R FRHEEE I
1 K, 1x10°mol/L Ang Tl kb3 4 K ; BH M5 5 J%
Jee s A WLAE A E 2L 85 57 10 K, 55 5 R
Xof HE P25 5 LA MOT {50 JC L& K5 37 HL 46 L 24 h,
SERRE SR HEREFE 1R, 1 x 10 mol/L. Ang 11 b3 4
Ko BB TR IR 8 KU o0 b A AG I 5k
B, B5FR55 10 RICEFEA A T.0 LA ML IE K25
oo, SR I 88 1 3Rk .

SRS Tl i s R A R SO S U miR -
31, LATS2 Kz .0 U 40 B AR R 3k IR R 36 5. 52 56
98 RHUA 4 My 17 B A MEAZ R (RNA) &
B, B RAZHEZR G R LXOtemRE
Pl % =X R g, 43 ) 4 R 16 B E AT . miR-
31 N2 U6 51 H GeneCopeia 2> Fl 2L (5|9
ID:RmiRQP1224. RmiRQP9003 ), LATS2: | i
5| ¥ 5° -CCAACAGCAAGCACCCAGAG-3",
i 51 ¥ 5’ -CGACCGCACCTCCTAACTC-3" ;
L oW BROBK CANP): b Wi Bl W
5" ~GGGGGTAGGATTGACAGGAT-3", F ¥
51 ¥ 57 -CTCCAGGAGGGTATTCACCA-3" ;
B-Ml ¥k & A H B (B-MHC): Lk Wif 51 ¥
57 —CCTCGCAATATCAAGGGAAA-3", F
51 ¥ 57 -TACAGGTGCATCAGCTCCAG-3" ;
ol W3- g R A M (GAPDH) : R iF 514
5" —CAAGTTCAACGGCACAGTCAAG-3", FiE51¥
5" ~ACATACTCAGCACCAGCATCAC-3", L) U6 N
NZ, 2% T8 miR-31 M1k L) GAPDH
RNZ, 2708 O LATS2 J R R JLAH A A
PRI XS 2Rk 1 o

DL B D¢ et . O LN 20 T 24 FL40
MuRE IR, SEEGES 10 RiFAT9OEY . Fdafli

WG FR 5L, PBSIEVE, 4% M Z R 37<C
FE 15 min, 1% Triton X ¥ & = T & B 0 B 20
min, TEINP¢ 64k ActinRed™ 555 ReadyProbes®
Reagent T 37 CHOEIEF 30 min, 300 nM (1) 4',6—
TUPRIE -2 RIEW|ME ( DAPT) TAEMR 37 °CEEGIF
H 10 min, PBS FE4MEGEE BALIIA PBS 500 1,
DG WA TR A, B R B D
O JULZH it % TR

EEPEENE ( Western blot ) £ LATS2 (3%
5 A 10 RIBIE LU B H, BCA Ik
MEE A Y B 40 b g B FRE AT SDS-
PAGE BEREHLIK , 150 B 5 R B RG TR AT YRR, 5%
A B R I A 1 h, 5 A bt K B LATS2
(1:2000) K B-Wlaha&E A (1:1000), 4 °CHEF i
R, WREFEIRGERL 5 minx 3 K, DIBA L ALY
( HRP)FRic —HL(1:5000 )ZIRIFE 1 h, PEBUSHA
Be il stk 4 &% (ECL) TABR P 25, BE
BT R ABA RS TG 8, A Quantity
One FAFIEAT B 1) 55 62 BE (30T o

X9 Z M 5 R 48 5 iE miR-31 %
LATS2 o8 ) AR - X80 KRG 293T 41 A il
PRAN AR, THEUS R T 24 LB FRARP (40
B2 107 4L ), 37°C. 5% CO, HFaa 135 2 4
M4 B IR 302 60% . # miRNA JFikr (miR-31,
miR-NC ) 5 3' UTR 2OEE M FR ( LATS2-3' UTR-
NC. LATS2-3' UTR . LATS2-3' UTR-MU )% i £H 45 3t
EEYL 203T i, JERS YL : LATS2-3'UTR-
NC+miR-NC. LATS2-3' UTR-NC+miR-31. LATS2-
3' UTR+miR-NC. LATS2-3' UTR+miR-31, LATS2-
3' UTR-MU+miR-NC . LATS2-3' UTR-MU+miR-31;
T30 BH S BRI HE YL 2 G 4H . TRAF6-3' UTR+miR-
NC. TRAF6-3' UTR+miR-146b; ¥ 4k H B 5 b i,
WHE 0.5p g LHEAZTOEE N (GFP) Bk it gy, W
TR YL Ol 255 Yo 2l TR 55 Y 1t 43531 4y - 3
UTR YSCEMFRL 0.1 pg, miR Bk 0.4 pg, HAKHEE
YEFi X~tremegene HP 56 e it BBk 7. difss
Yy 48 h Je e U 3R WAL PRSI 15 B A5 1R 1 7
RGP

Bt b8 . (f ] SPSS 17.0 Beit#i o4 %1
PEHE + rUEZE (xxs) FTono A Shapiro—
Wilk #5565 S Levene” #5567 A A 58 73 A1 e a5 1
T2t PR VOB LR, R & IES ST
Bl A Students”t #5565, )2 2 W Mann—Whitney U
K. P<0.05 WZERAGITFE L.
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2 B

miR-31 il PP 7 SRR e LR e O LA A (&
1) : 2RI T Al WA GFP (1) 4 A P (7] 32 7
W, DR ARG . JERYL 48 h RIm] W40
WLAN M 3k GFP, R EE 5572 h KR4 4l p &
ik GFP, Z¢GHEHTHH I 58 ;96 h 41 GFP Fik Ik
ARRE, IR R Rk ; R MR R
556 K, DEIFIRA LA B

PG RS AL O NIE RS (K1 2) -
Mgl Ang 1T T W4l (278 +023) #5825 [ X} IH 4]
( 1.00 = 0.06 A AHXTF AR B WA R (P<0.05) 3 5
gl Ang T THIZH (2.78 £0.23 ) F4%, miR-31 i1
YIS R (1.67 +0.15) O JLAN AR X F2 i
/N (P<0.05), 1AM EEE A (2.59 £0.21) 41
i A 2 A

2% 20 miR-31, LATS2, ANP f& B -MHC #f X}
FRRIE (£ 1) SEAXEALL, $Bai Ang 1T

THUH miR-31 KO AL Rk K R ik /K- 1 1 25
FH(P<0.05 ), T LATS2 AR B] 2 F i (P<0.05 ).
5 Ang T T H4L Hoe, miR-31 00 497 05 s 2 e e
2 miR-31 S VB RIE LA BE T (P<0.01),
LATS2 JER A A FiH (P>0.05), {H2E RIS
PR 5 Ang T FHI4L AR, BAMERG ke 41
miR-31. LATS2 KB RIEN A ZE B 0G4
X (P>0.05 ),

Western blot 73 #7 4% 2H .0 UL 40 g LATS2 25 1
Rkl (K 3) :Ang I 9140 (036 £0.02) =
1%t A 20 (1.000.05) LATS2 K [ % ik /K F &
T (P<0.05);5 5 Ang T T 41 (0.36+0.02)
A, miR=31 400 6 97 15 0 5 S e 4 (0.83 +£0.04)

LATS2 Zi5B1 8 FiE (P<0.05), T B B B e 41
(0.42 +0.02 JCH 2454k

@

SE 1A RERL 480, 1B IEERL 72 h,1C. FEREL 96 h; 1D 5ImERL 6 K,

EED iz g s —31 0148 R S R R D LB (% 100 )

RE]
JE2A BAMEEEKK N (Ang Il ) T4, 2B. =B X84 ;2C. miR-31 #1#4)
L BRESEOABHEARER( x400)

£48 miR-31, LATS2, ANP & B -MHC {3 Ris &
Lb#(n=3, x=s)

Pp——— B4 Ang I miR-31#%I% MRS
T FIA B ERLYE 2
miR-31 1.00 £0.00 8.75+0.46 " 1.86+0.08" 7.85+0.39
LATS2 1.00 £0.00 0.41+0.02 0.66 £0.04 0.47 £0.02
ANP 1.00 £0.00 4.56+0.28 2.06+0.12° 5.23+0.26
B -MHC 1.00 £0.00 3.62+0.21 157 +0.06" 3.15+£0.17

JE:Ang Il MBEEKRK I ;miR-31. #U/MEAEZER -31,LATS2: KiME
MFIAF 2;ANP. (LDEHIRAK; B-MHC: B - FIEkE RS, 5B RBAL
'P<0.05 "P<0.01; 5&4f Ang Il THIALE *P<0.05 **P<0.01

IBRERAYE, 2D BiHmERRE

A BAMEERKE I (Ang Il ) FHE.B. ZAXRA C.miR-
3N M YIRS REFAD: MRS ELE LATS2. KA G EF 2,
B -actin: B - Fl5hEH

BEARBEHLEA T ERESAOIUMAM LATS2 BEERIATH
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U 2 K UE T A X 2 R S M L A {5
Bt BB N W GFP J5RL i 2L 55 Yk 293T 41
M, ¥ 48h )5 GFP 28t Rk R AR E,
YRR IR 90% VU o FHMES B YL 4. Mt
TRAF6-3' UTR+miR-NC ( 1.00 + 0.04 ), TRAF6-
3' UTR+miR-146b (0.47 £ 0.01) #H %} %¢ )¢ % i
TR B (P<0.01), % 4k 4. LATS2-
3' UTR-NC+miR-31 (1.00+0.03) 5 LATS2-
3' UTR+miR-31 (0.74+0.02) #H I, J& # %t
5 B AR (P<0.01) ;LATS2-3' UTR-
MU+miR-31 (0.98 +0.03) 5 LATS2-3' UTR-
NC+miR-31 FeH DL R B G 1 22 7 e g it X
(P>0.05),

3 itig

ViR —2558 K 5 R R F, miRNA 25
O UUAE S RS2 T N AMEZ ST AIESE 1 A
WFFE 2L miR-31 AYIA S, B miR-31 61 P19 5
JEGL ARSI LA BB R ABERY  FE KR T 8 miR-31
FIRM RS, AT i PR LA AR AR R IE R ANP
B -MHC 2k KN,  [a] U AIUZH it 2 1 AR BH g A
N, FWAF miR-31 AT 0 LA B IE K Y & A=
K, TR KO 0] — o B L O LA A e
Ko AHSEFSY 2B miR-31 78 20 i it 138 7 R 4 o &
PEEEEAEM . — WL/ UV BG BT 440 i R Xt 42
FIBFSE R B0,  E IR A miR=31 38 5 F 78 Jeb g 4 ) PR
T pl6Inkda/pl19Arf [HFRIE, (EfF4HMEM G HIHEA S
WA R Zn s 1 Chivakula 25 " [RIFRIESE miR-
31 AT VR A E ALk R A A K. FE0 A
RGANMEFE A, Ji 55 1 IR A R A A
AR BRI/ BE () P T LAE R R miR-31 S &
ARG B3 ) miR-31 76 FE 77 17 4 i A8 5 3 1
AR AR IS O Rk, miR-31 AR
O LA R K ) LR B F-, T 8 miR-31 #3k
IO AT — g R O LA LI A

BEAh, ARERAFIE B, T miR-31 Fikn]
— ERRE W O LA IR R B R, PERES LATS2
HEARBACEHIE FFE, $#8 miR-31 X500 L0
i A R B U 5 A FH AT BE S5 LATS2 & M Sh BEAH ¢,
miR-31 A A] A8 3 P4 4% LATS2 A Rk g M 2 5 .0
AT IE K FE . AEMFL 3, LATS2 JE[H R
FHAFMIE R, RS —Fh 22 2% / 702 R 5

fitf, ZEAEN T, VER T 4045 A i,
TEVMRA 2245 54 i P L R 3 D 21 e ok ol )
FEAEA M. 2R LATS2 54 i 7t 5
To. ANIEZE R Bh L R i 55 S5 T RE %)
FH 56 ™ Northernblot 43 #F 2 B LATS2 78 A MK £ 41
Sl ik, FEOME P R IR G 1Y LATS2 RBR
INRBRBUMICRRIET, L0, DERB G, O
FO KA, BARA LATS2 ZERAONE R B Al RER T
FEEAEA Y, Matsui 4V AL 5E YL LATS2 JEH &
20 S 7 2T O LA B R F 5 LATS2 76/ Bt
LA A b 9 83k I AR, 45 SR 3R LATS2 i i
PO LANIE A KA TR R O ZE RN, &
O UL L B 7 PR R 45 D 7 TR A 9T % B LATS2
A AESE R 1 B fr 175 5 0O LA JE B4 6 98 3 TR o
LATS2 X L2 I 049 67 1 8 428 4 FH R A A A f 5
RS EIEDIE, miR-31 Fik N I8 — i F2 B AL 0 WL
YA R L i[RI, FRREE LATS2 MRk,
P28 miR-31 WYX —EW2= UM AR AT e 5 LATS2 &
FIIRE R DIFH G

RG240 TR LATS2 Al BN miR-31
FIAT AR ™ (H RS R A W2- T RE, MW
A WYE SR LANESE o ARBFIE R A R A
e R GEHAIE miR-31 XF LATS2 (AL [V E], 29k
REFEHAI S s S ORI 22 RHE, FREHERR
HEAMGIN AR Z W 22 A5 50 150 JESE miR-31 1]
5 LATS2 19 3' UTR W45 4, 2¢O 2 G 1k
FREAR, F4 VR LATS2 9 miR-31 194G R0 2t
. 3K, miR-31 # ) 8 ¥ LATS2 76 A & fiff 5%
AR RIUESE . A AEYE B E R R, £ 64
o 4n M % (ED-1, ED-2, C10, H23, H226 Fl
BEAS-2B )H' miR-31 B&HE T I LATS2 98K,
TR miR=31 J5 LATS2 (335K 48 A, I Ho b
JE A2 FMH, 2] miR-31 A A 1 40 [ 45
LATS2, #kif 6k 8 7 Brbogg A= 4 BYo Lia 28 22 (0
FEAF S miR-31 B85 LATS2 B It X 45 4 540 i I
Pk, I Y miR-31 S0 4 06 1 2k AR T I A
SEUE LA, LATS2 ik FR, i &1 ilgn e
BB 32 FIAH A S G 338 miR-31 B s 48,
LATS2 ik N, fEuE 7 i3 -0 LN g 5 . 25
FRFA, miR-31 AR mfEH T LATS2, FfFAl7E2A4>
AYpE e R R R LR VER

A 5T 38 52 miR=3 1 $0 il 47 0 g 75 5 G A A0
JULZN it A AR R AT A S 8 miR-31 3k, #k e
— RO U MEAE . eah, O LA AR AR K
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Etl 5 LT 5T

BRFENENEATAROEEN RIS EEFIEEY
HiEZE a RixpI 0

Bk, RAE, B3R E, BAE

e

H - W50 6 R S R RO E TR, W AR

J5 1%+ 8 RN A IE SD K UR FHRE ZE sh bk 7 i i R Gl RJS 6 JAA T A RS O sl & I W e e 5
B, FEASL ) R AR AR R DU AL, AR B IGRI R R R AL, TR, A4 20
HURE, AR s A S B 4L I T 40 mg / (kged ). 80 mg / (kged) MREEER TR, Ehig W AR FIZH 25
T 10 mg/ (kged) AERFR DU FIVE S , (BT AR BRI BELH 25 AR AR A= BER K VE S . T100 8 JA e 4T K Rt
P N E K RO LS S D e abn, SRIGTTR BSOS E W MTE 50 124250, B8 BOKR UL B0 LI 5 i
BINGNIR (FFA WREE , RBULOAAZTIRARZ LT (HE )Y e . Masson @ISR ONANRIE S48k, 28 (S Epsl
( Western blot ), ST it 5 A i X S ( qRT-PCR ORI A ALY B R G5 DTG 52148 a ( PPARa ) 1% mRNA &

S5 SIRFARAAMLL, AR AR R A0 Z R IRIEABAE. FRA MBS & (P4 <0.05~0.01),
PPARa 25 % H: mRNA FikBI i N (P <001 ), SEPHTHUE, (R AR e e P A o= ik, wE
KRR, FRA MeEBHETINHIRZ FRE(P 3 <0.05~0.01 ), PPARa 5[ /%2 H mRNA AT IR T 25 (P 1 <0.01 ).

S5 BRI AT AT AR R fr K B = EA, JLHLHIT RBJE i i F i PPARa o JL mRNA PRI, 4
DL FFA R, kel o LR AR SE B .
KBEIA OEFMN AR RIS YEOE S A BT

Impact of Astragaloside on Ventricular Remodeling and Peroxisome Proliferator Activated Receptor a
Expression in Pressure—overload Rats

TANG Bin, ZHANG Jin-guo, TAN Hong-yong, WEI Xi-qing.

Department of Medicine, Shandong University Medical College, Jinan (250100), Shandong, China
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Abstract

Objective: To study the impact of astragaloside on ventricular remodeling and peroxisome proliferator activated receptor
a (PPARa) expression in pressure-overload rats and to preliminarily explore its mechanism.

Methods: Pressure-overload rat's model was established by abdominal aorta constriction (AAC) in 8-week old SD rats
and the result was confirmed by echocardiography at 6 weeks later. Pressure-overload rats were divided into 4 groups with
different intragastric treatment: Model control (normal saline) group, Benazepril hydrochloride [10mg/(kg.d)] group,
Low-dose astragaloside [40mg/(kg-d)] group and High-dose astragaloside [80mg/(kg.d)] group; in addition, Sham operation
group, the rats received intragastricnormal normal saline. n=20 in each group and all animals were treated for 8 weeks. Rat’s
cardiac structure and function indexes were assessed by echocardiography, hemodynamic parameter was examined by left
ventricular intubation, myocardium and blood levels of free fatty acid (FFA) were determined, morphological changes of
myocardial tissue was observed by HE and Masson staining, mRNA and protein expressions of PPARa were measured by
qRT-PCR and Western blot analysis.

Results: Compared with Sham operation group, Model control group showed increased left ventricular mass index
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(LVMI), collagen volume fraction (CVF) and FFA level, all P<0.05, while decreased mRNA and protein expressions of
PPARa, both P<0.05. Compared with Model control group, Low-dose and High-dose astragaloside groups presented reduced
LVMI, CVF and FFA level, all P<0.05-0.01, while elevated mRNA and protein expressions of PPARa, both P<0.01.

Conclusion:Astragaloside IV mayinhibit myocardial remodeling in pressure-overload rats, which might be via up-

regulating mRNA and protein expressions of PPARa, enhance myocardiumFFA utilization, and therefore improve myocardial

energy metabolism.

Key words Ventricular remodeling; Peroxisome proliferator activated receptor; Astragaloside

U IR 3 07 A — b ey 220 (R S B S R
B B A, AT LB HLA I & - A SR kR -
eI R GE . SR — RIS 22 RGL M 2 MOI AR
G, GRS I L s L W
e P2z B 2z —, HErZ skl
B AT LU ) S i kA R S B, A
PRBLH M AT . A BETE A o A AL M A S )
WA a (PPARa ) LEANCHE s 78 974 [0 g
T R h R AR T EEAE A P, AR SCN PPARa
LR p e e AR iR (FFA ) ACH A BERI AR
FeaTREALH

1 MR EFE

S ) R -8 ] i fa i SD KL 100 H,
RE (250+10) g, HILPEERIAE S o0 #2448
(YFATIE S :SCXJ & 20150001 ), BEEHHF (4 >
98%, FAREMED TRAMRAH ), RitRE ik
Pilk PPARa ( RVUH - 18AY) TRARAHR ).
M -3 B AERE (DU LAY TRERA R
Al ), Masson Jeaislinl & (BB E DR A R A
A ). RNA 2B £ &% cDNA A RG] & (KRR A
R FRA R ). UlraSYBR Mixture ( BENTHEZE ),

k(1) BERY RN R T RFINE 3 sh k4
A VS R S A AL 80 H, RJE 6 JE ik
PO B ARSI R B DR, A A R R 15 ST
o BN NI JE B R R B B AL 43 Ry £h R D
AR, AT B, AR it R 30 v Y
4, 4120 2. FAhE e R EIE Bk R 5
W FAREM AL, BT AR 20 H, A
S IE ARG R A R AL A AT
40 mg/ (kg+d), 80 mg/ (kg-d) BT EEHFHERY , b
TR DUAR M FIZH 25T 10 mg / (kgod ) AYERER DR A1)
WS, RTF ARG RARR S BEZH 25 T A R AR AR Y A 2R

(Chinese Circulation Journal, 2017,32:183.)

HOKHER . w8 . (2) #H.O s R A
FIE . TWSH G, SRRSO sh K R
LD ERE, TN AR D RE KN 8 152
B (3) BABUMIMB SO T T A 52 56 . KRR
LUERES ARG, KRR, BN
OE, THE SO REFEEL (HMI) R A2 0% i e 4L
(LVMI), BEBOOETBHL TR DAk E e, O
JREB A TR T 2 min 5B T -80°C vkAS
By FrEW A S5 AR YR Nixon 28 ™ A ik, Wt
W R PR IE AL LSS A FFA MR (4) 0L
AR A, OUHLES E 2. ik, i, 4
FIARERE P RIER BRDI B, SR TR AR R - 7
21 (HE ) Yefa J Masson Yefa, XA ILAN AR AR K AR
B T U LEF 2 el 28 A L, it 1PP6.0 EHR T
Z 4% Masson Y6 19 U1 470 WUB R 25 B0 5K
(CVE MM, SRR CVE A2
(5) BEARPEENIE ( Western blot ) f SR} 58 R ATl
HE N, (qRT-PCR ) Kl PPARa (455 . $2HGL
MAAL P r, 7 LA 5 ) Western
blot #6125 20 K B0 LA PPARa 19 3 ik K. $%
L RNA 3 B0 65 190 B 45 93 391 44 B A% 4 K B
ALE RNA, SRJ5# B E % DNA (¢DNA ) 2/ —5E 5
AR Bl B 45K RNA 3904 5% i eDNA 1 qRT-
PCR #itl, i b A: T8 31 94 il PPARa 5| 4.
W FE A 57 ~AACTGACATTTGTGACTG-3", T
W4 : 5" ~GTTTCCCATCTCTTGTAAG-3", VIH
W —3- BRI AR ( GAPDH) fENNZ:, LiFS]
¥1:5" ~GGTGGACCTCATGGCCTACA-3" FiEs |
5’ —CTCTCTTGCTCTCAGTATCCTTGCT-3", i# I
278 A U RO L mRNA BRI

Giit2E b . SEEREAR R A SPSS13.0 148t
Eor T, WEREE AR + A2 ROR, L
K27 220 BT CANOV A B - L8 A T 12425
5, SRJEE S SNK—q 456 1 Wik JL4L 2 [0 G it
E5, P<0.05 FREFAGITFE X,
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2 R

SEIE TR R A O - B K U7 5256 /i 2
Tl LR A, Geita ot & A AR B0 IE
LERYSEILERAE A —BL, RIS #2525

S R BRI AR I+ S 6 ) ) A 76 o 2 A
FBET- 2 H, IS0 K g 9 e i FE A AL A% 3BT 1
H, RERWIET:, STRREZ AP, 0
TR N TR YL SRR R 2 R AR A
FIEH I R RMARIG 3 FTF4A T BUEIAT R I |
AT, R ZERE . XN RI R R B . B
MBS, SRR EPTARRERESE L
SERA ek, RFARA KRR etk B

FEFRY P . A2, o 6 JB J5 R 0 o R A
RIBIAY E (ERER DUARE A 20 . A AT e | I
FlE R EFE TP AH ) A0 EE KR
N 4% (LVEDD) (6.41+0.25) mm # % F A 4
(5.21£0.32) mm FH& (P<0.05 ). BiRIR 20K

EEXRBEOHERMKHHEEH( xxs)

AR MINAE (LVESD ) (6.10 £0.38) mm & fRFAR
4 (3.05+0.41) mm FH&E (P<0.01), BRI E A0
FIGEEEE (LVPWD) (1.82+0.21 ) mm % F
AR (1.13£0.31) mm F+H (P<0.05), ZFHH
B2 E, RS ERBEE=Z . RE. K
5 JEE IO DRI HE S IR, FEAR ST S Braunwald 25 1)
PSR B W0 ) bR, HR R R R AR
i

T 145 R K R P 0 Bl JR R A 0 3 AR A 4
F(FD): 5EFRAMEL, BRI RA L LE
ok AR WIE S (LVEDP ), 2202 eds & (LVSP),
LVEDD. LVESD, LVPWD Ml & 7+ &, ZLFEN/E
e K EFH#E (+dp/dimax ), A0 F N KT
B (—dp/dimax ) B EBFEAL, 2FHHAGITFE
X (P<0.05~0.01 ) 5 S0 AL AR L, IG5
i 7 B S AR 40 K BULVEDP, LVSP, LVEDD,
LVESD. LVPWD HBLFEAL, Z5 HA5F%E X
( P<0.05~0.01 ), +dp/dtmax, —dp/dtmax 8 I,
Z S HAA G2 L (P<0.01 ),

287 LVEDP (mmHg)

LVSP (mmHg)  +dp/dtmax (mmHg/s) -dp/dtmax (mmHg/s) LVEDD (mm)

LVESD (mm)  LVPWD (mm)

BFERLE (h=20) 4.96+0.91 121.31+4.15 7521 + 355 6971+ 707 5.25+0.21 2.71+0.67 1.15+0.16
EERMABLFA (h=20) 5.32+0.88 129.82 +6.21 7218 + 401 6021 + 568 5.58+0.22 2.89+0.38 1.156+0.15
R IBLE (n=18") 2720+£152" 169.86+6.85" 4621 369" 4012 690" 6.89+032" 395+055  1.89+0.25"
RHNEHEPEH h=19*) 18.11+1.76"" 149.05+525"" 5896 + 433 4% 5091 +314 %% 585+0.29% 275+044" 151+0.22°
SREEEPEA (h=19*) 11.91+156"" 12658+6.13"" 6245 + 403" 5988 + 521 "% 529+0.39%" 253+051"" 1.21+0.19""

YE:LVEDP: Z R4 KBRS LVSP: &L FWSERE  +dp/dt max: ZOERFEHEA EFHER, - dp/dt max: ZUERERA TERE, LVEDD . A LEEF5K
KRHAAR, LVESD; ZLE G RIIRZ  LVPWD. A LEEEEE, * THEREEANBART AR 2 A, KFE. SHEREPTAARZET 1 L. 58

FARAMLL P<0.05 "P<0.01; SHEEIS LB LLS P<0.05 ““ P<0.01, 1 mmHg=0.133 kPa

2 2H R B0 IE A AL R X R A
el a3 iR T8 8 (3.05+0.56) me/g A HE, AR
A & (2.41+0.61) me/g N ) 5 B H A
(2.28+0.45) mg/g B Z AL (P<0.05) ; 5 A
X B ZH 40 B P58 (4.13£0.09) mg/g # L,
fRF) 5 (3.41+0.11) mg/g M i 7 & 5 16 47 4
(3.30+0.06 ) mg/g B Z AL (P<0.05), 25 HAT
it L (P<0.05 ),

B R FDHIUREEY v SRR R (HE) K
Masson YLzt (18 1) . H5IEFARAMEL, HEAXT
FEZH K RO L HE Qe D IR K . HESIZEEL
YN IE] BRAR A . R R AN IR, SR RE 4
A, AR R e 70 v 6 FR 2 R RO L4 B e
KRR R . HES 55, A0 R B R B S sk
MNe S FARHAKE CVF (1.83+0.59) % # L,
IR Xk BB 2H K B L CVEF (7.89 +0.39) 9% B B Tt
f (P<0.01), HHEAIST L CVF AHEL, KGR R &

A T A R B CVE] (546 +£0.51) %,
(425£035) % HEBEM TR, ZRA%FFE X
(P<0.01 ),

KRR SO L FFA BREEIE (£2)
SirFARHARBRMIE L O FFA 7L, BERIXTRRZH
M3 M DL FFA BI R T8, 25 HAS#E X
(P<0.01); SRS HRZ K BRUMIE AL FFA AHEE,
5 K R B EE R4 FRA BB R R, 225 H
HYiT2#E L (P<0.01 ),

A 4R RO LA 28 PPARa 1 3R 3K 1F B0
( /1 2) :Western blot 257 4 K FEAH 1155 )5 45 W 5%
B, REEIXFHRZE (0.39 £0.03) PPARa ik &R T
A4l (0.81+0.04) HHEREIR, ZRAFITFEX
(P<0.01) ; 5 ¥ 74 (0.83 £0.06) PPARa
FRBBAIX A BT, ZRA%1FEX
(P<0.01), &= EH 4 (0.45+0.04 ) PPARa
FOREAERINT B R TG4 X
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BBOMERE BEAS

p It R4

[T — SRR ERTa

EAE: SERROHARRFEL(HE HE1F~1J. SHRE O Masson £ &( RIFAERAAE R, CHIMRRARIE )

BEED 5 Ex RAE E OB HE S % Masson 2258 ( X 200 )

£AKRMEROH FFA SREE (umol/L, x+s )

RIS RA (n=184)

RHEREFTAE h=19*) SHEHEFEAH (h=19*)

oA EhER AL FIA (n=20) BFARA (h=20)
15 FFA SR 323.5+62.1 301.3+55.8
DL FFA JREE 1952 +45.1 185.5 +40.1

501.7+61.3"
351.0+39.3"

306.6+58.8%"
188.4+39.84%

355.8+70.5%%
2035 +52.14%

SEFFA: IFERSAAER, 4 RENBERT AR 2 R, RS, SHEREPHFASIET 1 R, SBFARBABLL "P<0.01; SEERBAIELL S P<0.01

- PPARa (52kD)
GAPDH (37kD)
L mE ENE awE
e
wim PO e mmire e 2
; 1.0F
% o8 ==
Bt Ho
X =
o E 06
T
M a
&% 04
.
o 0.2
&
- b A : BE  EHE SNE
] 4
wam PO e memye AEPEA

¥:PPARa. ISR MYESSITY 1K a; GAPDH: HiMEe —3- B SA,
S5\FAREMEE "P<0.01; SHEIXBAMLL"" P<0.01

BER 58X R0 A% PPARa & GAPDH fik i 6 & BN E ( 2A )
RyEEBSER(2B)

LR ILF PPARa mRNA fFRR 150 (&
3): SRR BRI EL , $hR DU A2 TR
ARGFRI i K i 77 8 P FE 4] PPARa mRNA BH 2. 75
(P<0.01), ZR¥HGITFEL
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<K 5
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AEN ‘ BE ENE SWE
=} 4
wam PR ime meene meeva

7 :PPARa: S MYBEHEY 2K, qRT-PCR: SN T BB AR
N SEER AR A RBFARAMLE “P<0.01, SHEEIBAELL"" P<0.01

BEEL oRT-PCR 4#7 & A Bt Al PPARa mRNA Hisik15R
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D] i 5 110 2 11 DU 2 O Oy P A A P Sl 11, TR e
5% PPARa 7EA R 23 2H R B O L 23R 22 e X T
s AT ORI E R RS S FRA A ¢
HABEEZE Y,

AHHGE R NG 32 80 Ik 4 7 1 R R A far K
SRR, 3 i e ATER 7 O Bl O IR S5 44 5 D
FEUESE T8 AT AL O VIR R . S0
FAI R e A i 5 3 a2 0 2847 A8 DL 38 30 71 2 1
UESE T8 H AT AR 8 e K RSO & TR
71, BEARCHERT G ffar, BEAMATHE T KRR A LR
Frit AR, OB aE, AT G i
O s ERIN 25 R A BFSY 0 38 1.0 L HE A2 Masson
Yo, WIE A2 A BEUE B T 8 B AT AT AP LI
JEEIR) Je A e I, DT ek S 17 8 7 i A BRI i 3] 4%
FHEA

X T8 B O PR3P A HLARBILTR], AS B
ST 3 2 LR SO LR FRA ZKEIESE T 8 s
AT LB AR TR R R SO LA FRA K-, $2
DL FFA B9F 2 5 840 Western blot Kl K 5
PPARa RIE, MERFIKFIESE T 3 5 AT LU
PEK B PPARa 13RI, X e %5 M i F o 45 SR
FHW) A 5 5 qRT-PCR Kl PPARa mRNA 9535,
TP KPR SE T 8 B F AT LA4E 5 PPARa mRNA
() F R K. X B 7R B B T T e A B S0 AL
PPARa [W3Ri5, G AL FFA R, 2iEEJ#H
fpr O URE S QI S8 ke e O EA

ZE ik, o eT AP He T8 £ e KRR
o EM, HALRI TR 545 PPARa RIE, &K
0 NLAN X FFA BRI . 21 1 HE R0 JULAH i R
R A L, X — &I ek O ) R R
HooE TR TR MIGIT B, ooy £
PPARa RO G- F o] 8 -5 L8 R 2 A1 S AH B
ZRMPERA ™, AN SR FEEAARZE AT L
FEA AR RSN M HARBLHIE Rt — AT

3% 3k
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a Bl

1Bz s AE A TR A o0 AL S 5 8 AR B Bk T A 47 5ik — f51)

RALH, R, ki, HA, oHTA

1 IRERZER

BELME, 56 %, B o Mkl 2, e
— K7 ABt. BE 24 HATEHER AN OB RE, Bl
BRSE, AR, JoloE, JoREE. 2K, JoIRIE. K,
ToRZMk . R, IREZY | h AATEIRE g R . 2 kIR
PO MRl & AE, SEIREIRT, FReft s 2EUNA
S, B RAE 4~5 W —KAETRE R IR . i) kAR,
PEMgIR, M ATOORTX, BRI, JCBURE, AEREREE 1
h ABEZER, 22210 H KSR O BB AP0 % %,
DL B R MO BREl " ABE . A MU s 20 48, IR “fiF
iR FEZBE R, MUEEHI7E 125/70 mmHg (1 mmHg=0.133
kPa) 247, 16 AEFTRIGTEASR | BomIE RIS T FARIGYY . 5
=V, KA IR Bads, eI A KRR ER . K
4 B B 4T BPAER, A, IR 120/70 mmHg, JHS &, &
K TBHEIE, SR, B, (O EAE b B A
DA 134 K /min, OFREAXATE, B0 EREAE, ABL
JRA I RS ML 153 /L, 43 FEE M 16 U/L, FLERM

2 itig

AR AR | RomIERAER L, HBLOEZ R,
RIROHUVEIE DR R, BRGSO P sk
Y5, S S JCRE P I 6 DL PR BUAR AT o B AL A
P JULJR I RO JUEE 225 ) 1 D) R T 5 e AR il 2 1
KFEAR, 0= FRMmRIE AR B # AT 25U,
TRYT E R AT X AR AR AR 5 A KRR (Hi% R
FOEARMEKCETRE 24 MR RAF ARl b AT e
e BEIRL DR DR TH SIS TR

FOR A X J i ML AR 28 2 ) SRR S ko A2 B IE 5 22 41 % el
ARBIIKHSREREAL, A G Rk Z e T ET . ZERT
RS2 IS BRIk, MRS, v R DL IR i HE A

ST 246 U/L, ALEF 80 wmol/L, FRER 387 wmol/L, Hih =Tk
2.68 mmol/L, S L[ 3.86 mmol/L, 12555 B s 11 IH [ 0.84
mmol/L, i BE NS 25 11 I RE B 2.51 mmol/L, J5 2K 1 (2)539 mg/Lo
D- " RAK 22 pg/Le HURIRTHEEIE S o OEE R T 28k
WEE, 0. FDEY K, ZOERE, T, =R
W% — PR, EEIIKAEE 3.1 em, FFESINK 42 em, Al
3 6.8 em, A0 4.7 x 4.9 em, EOEEFIKRNE 4.5 em, 47
5 2.6 em, ZE[AIFG 1.26 em, ZE0VEJFEE 1.27 em, Mgk
41 mmHg, ZEUZESIMMEL 77%, 760 B BN 2 B A
AR ZE L FARTA 282385 ml, 2oL i 4% 693 em, R
1% 8.18 em, HiJF4% 5.63 cm, ZOHIMRIE R ATRE, KN 0.7
em x 0.4 em, TERBIMKGE R (E 1 yRA FT 8™ R 7k,
W] 3| K s R e 5 Y 1 vl 0 = 70 =7 | S 1
FER BN RERLN, R WA . STEREIPGRIFIES, 22T
TG . RBE O Dr N RO BN I AT SR S O
TARIEMPUEE, TR R OAL, FETIRNER . AR
TR S RATT . WREEAIRYT , ARSI .
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ZRMERNKSR . D ILREEB RS R . M SR
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7 B &
TN [ 14 10 71 3% i — )

KA, B, ki

1 lEER%ER

B, 2,55 % il 8 H 4y, BUTF okt 4 4~ H
TNEE 187 ABE. B 8 AN AT G B % IR B WO
Maiel, <, WSS, PEREEA CREAREE ). Hit)s
BB E RAE, ESER L, R ER R
TR SR BERAE 29 60 %, [LE 23 BBk 8 24 50 % o Hid3E
DR AL B PR GIEYT 5 B RERAR IG5, TR0
PRBATT . ABRA IR RIE 36.6°C, JkiH 118 ¥X /min, FEIK
20 ¥ /min, IfiE 110/87 mmHg ( 1 mmHg=0.133 kPa ). XUfiif
W%, AR SRS, DR, DAY, KR
JIES DX A [ R B S PR 25 . M3, JCIRIR B B, iFRD
FRIRESE, IR DURGHE, AE, RmEW, AR, B
TR, SLIRERA . BEM 60.6 ¢/, MFEM35.6 ¢/L, Bk
1244 ¢/L, JUEF 103 pmol/L, I3 N A3 B T ) 4 Jik 5
( NT-proBNP 229 137 pg/mlo R HL: FIAHMLC 1+ ), BREEF(2+ )s
mit, FARIRTIEE . CF4eE . T MIEEE {5 ( T-SPOT ),
Rig4E ., o ihi g sk (ANCA ) AR FH
LR B AT S e R PR ) AR IR R L O
B DY R (40 mm), 0% (39 mm ), 5.0 5
K (43 mm), fHOEAK; EERIFEHEE (15 mm), AO%E
JREHGR (15 mm ) ; RIS ZhRI@ MR, O LN FUREAR
SR S O ESREG 6 mm WRPERG X, 25025 5 1M 4y
¥ (LVEF) 42%. Jligh kit oL 2585 48 w5 AR HEBR
Wit 28, ABEfE 4 PRI . e . B /MRS
JE. BFRONL. PURGSE LRRAYT, AR B NGE . 4
Mr B E B O LB I S, 23R B B, DR 2B 1 PH
P, % 8 RGN RGO NE . B ERERE B (IR ):
M P B RS K M &, R AT KB M &
M B2 ERE T 6.95 me/L. ‘HHEAMFIEIR  ZIHERK 4 i
i 3.5%. HERIGAL: AN A R L Ve R T R
PER . BRI . 24 0.26% A (52 EAEZANE )
RO RN, RIKIZW . 2 &R e O
TERSREAS I BE, O IIREAR 4, OINEREIV g% R Bh kil
PR R 5 IR g o ISR T ik 2 A5 2 A o el A o
HRE 24 e & b R B kT

2 ifig

TERMRAS R — Rl 2 RGUB , LRI RS o
DU T EEE, FEONRERIVRAE. SR AT R &%
BHZANE, PO RAE, Rt is
FET-HY R . HAR AL R U T LA R ] A Ve R4
B BCO NI | 5588 T A2 AR T 4 D RERR RS A AN
AR Mo HRTSHO LA IR, W8S SR T BRI
. BEMIGKRI ., BAOIE O EETORDR IS HTT
BOrik, A OEEE RSO AS PE 32 2T
B RN A a R S (R X R E T AC O
RANIEF S/, EFRINRESZBR, LN AT BCEE DN R I 0k
ARBE MR 2 B, G R LY 86% (O LTE B FEAS T B A
OIS, — RPN B A B R AT 15 R0
AR BAh, HREIR GRS Wi B TEm A E BRI
e, FERIZ RAE SRR, R R ]
$= 3/ ) a1 D IO RAeE Vo 2 C iR TRV IR o =3
O TER AR R S bR i, (H T IO IR H XU AR, 78
IR FSEitAZ . B RA S AR AR USRS, (24575 3k |
BRI BHE, B4, BRI, MRS ) LBvEk
FEYICDIAR, S5 G Dal ERHIEVESCE , ol 2k,

X ER AL 18, HRAT T HEIE 3= 253 M T -
IR0 1 U o O IERS A I R i S0k 22407
PAK A W AR HRAR YT 2 R B R 5 T D IE R AL
AE—A RO, A BT R A B S A AR

S 3k

1 Hofer JF, Wimmer G. Severe heart failure from light chain
cardiomyopathy(cardiac amyloidosis). Z Kardiol, 2003, 92: 90-95.
[2] Elliott PM, Mahon NG, Matsumura Y, et al. Tissue Doppler features of
cardiac amyloidosis. Clin Cardiol, 2000, 23: 701.
[3]  ORERMU ORI SF BSOS EBG O X LTERFEE
ROSW B PR AR A | 2011, 8: 313-317.
[4] Penugonda N. Cardiac MRI in infiltrative disorders: a concise review.
Curr Cardiol Rev, 2010, 6: 134-136.
(U H H A 2 2016-11-02)
(%l 107)

YEFHAL: 430030 WAL RILTT, REBAHTRLOERT I ONBHCEKE] ) 5 e B A R B BB B DT EERe O m A& RN 45, #Rr )
EETRIAY : 38 FREEIN LA A0 ) 38 KLy RS Emali:zhangjian] 10@yeah.net SWIHA/ERH : MRo7

Emali:linlee271227@163.com

P55 R541 SCHRERIFAS : A SCE4iS : 1000-3614 (2017 ) 02-0189-01

S




——

190 FEPE I 2017 4F 2 H 5 32 % 55 2 WI(EEE 224 #] ) Chinese Circulation Journal , February,2017,Vol. 32 No.2 ( Serial No.224 )

LRk

R A E B XBASEE A-2 TE R BBk im i At R

Wy

TR H AL

22, s 03k
B 5 EIEAE,

WE  MIKNEE A CBENRES A-2 (LP-PLA2 ) J&3 PANFSE B0 76095 9 IXUBS: L R~ LP-PLA2 A5 21 i X
TSR R 4 8 R U 30, R ERBEH ARG S . ARRE, REmEZE. W, TR, SR EEC L
ORISR ZWF R R, LP-PLA2 2 ah ko Rt Ak 4 A i G B R A R il IR, 5 sl kR R Rg b
FEEEAEAEAR e, H T E AN SE & BAE B B BEH N LP-PLA2 VR FH . 708 8 Br o F0uk B ook s, Bk, il
I LP-PLA2 WA R BB A T Z A Whnicy, HBEE Rk CGaElk ) 978 SC8uE i, LP-PLA2 KB FHE .
FE TS A I R S, A LRI AR SR MY LP-PLA2 7E o8 th i F g, S7E il Rt 23

KB LA IRE NSNS A2; ARSI

SERENK bk ) SEREREIL Y & 2E 15 % S8 1 A i 1ot
FE, A2 YE SRR SR I R AR A R R 2R, R4k, KR
F¥ 22 B MV S AE R T /KOF- 5 560 & R s WA o6 . KNG
FEAMCHIIENE A2 (LP-PLA2) J2—F I RIErR S, 78
LKA FE R AL A P e S A
1 LP-PLA2 HJ& 451t

LP-PLA2 SRR I /NI A0 R - 20 /K A i, 4 B
LR PLA2GT & 1995 4E T kB v b, A 12 NAMRT, @A
FYe 1K 6p12.2-p12, LP-PLA2 1 441 4~%4 FE R 7% HE 4 ik,
AHXT 2 FH 45.5KDa", AR HEE K AR 2 —, W
SR B RO A S . LP—PLA2 51K %% I % R 1 I8 [
( LDL-C ik A A B (apoB-100 )Y C 344, Xt
TERE NI S A A BRI Y R A . LP-PLA2 G352, —
FIRTEIEIR (R 53T LP—PLA2, A — A e s B RE BT
Heh i LP-PLA2. sh ikl BRI (L BESe () LP-PLA2 I 5
B PP B WA . T AR AR K A0 o 3, B AR ER
RYE, LS N WA LP-PLA2, LP-PLA2 7£ 3l ik 3 £
AL e ek A Y I HL 15 F 2 R BEL il 24 BEb 1
IRHEAZ s DRI L I 4 e
2 LP-PLA2 5@ MEFRHE
2.1 LP-PLA2 5EEFE MM X R

LR H LP-PLA2 58 (1R 455, 80% K%
BEeE ] (LDL) 454, Hi4 20% S5 B e & 1 f w25
BERSHE T (HDL) 454 . LP-PLA2 5 LDL 454 i BT e,
15 HDL 454 B i 1 B R B AR, LP-PLA2 54 (b R %%
BEHE T (oxIDL) HAMRIEMZEA T, ©KM oxLDL 7= 1 1
UNBEAG I AEALAR TR , 7 PR V5 100 5 G I RE B R AR AR R
TR RAUE AUBEER FiAZ L, X 2 e S s i R R
(Rl S R =y P R =3 A o e P R a1 1 I RN R E A
KP4, ORI A S, SUHEN R, A
T E B A AN A 2 s 1) I IR 4B, A W E AL, RS

5 58 20 BT A W ox DL 78 B VA 0 L, T st Ik o8 e 1 £ B
He B [, LP-PLA2 45 (1 41 i IR 7 1T 0l 35k i 4 s 2R
MG ZeIR, TR FIREREVE T 3L, 715 20 B A2z 40 e i)
BRZR, i PR A 2T 2 W 1 v LA e R e SR I, il B e A
e . ARE, KA. Wi, Rk, siEAMS
WU M A2 W, IAh, LP-PLA2 A NS Rl R0
I A AL PN B2 AR !, S B PN B AR AR LR SR
SRy —H s SRR SR E S AR HE T BRI A T 45

LP-PLA2 7EARFREBEH 5 220k, FERE B/ DA %
Ko —IMFSE IS T R RSk ATEST (PCL) B
Y, RIE 1 DHIGE LP-PLA2 KRR FI B R, %
JEN BB ARG KT E BREYE 2, RAE R T B Bum
LP-PLA2 Z3iidi/b o BEAE—I0%F 107 B 76000 JR & A7 et ik ik
SR N A R A I VR I I R T I3 LP-PLA2
KN, SrATIiEE LP-PLA2 7K1 5 Il A8 N R 75 A A e (045
YRR | PROTE . FEAEEE ) PR, SRR
T e BEH 4] AN B2 BEH 2 19 1037 LP-PLA2 /KB &8 o F
TCBREHRLAL, I3 LP-PLA2 5 BEH T 24 i J52 B ToAH e, (.
S PR BOM EA SR B A G . RIEINEE ™ o0 2ot et ik
LEAAE (ACS ). FREPERE o S AR e OHR E AR R C I 8K
(hs=CRP ). LP-PLA2 FlMAE PR~ A1U=RE, G55 Wi
I LP-PLA2 /K- 55 3 RE BB 2 ZUER AL 14 187 BRI S IR AT
IF 3 FF LP-PLA2 J2 5 BB i RAEAR S . 103K H 1) LP-
PLA2 /K- 5 FEEBF S b LP-PLA2 ELA BT (A G, Ik
R i 2 H LP—PLA2 KT BEAE A S B A B e v 228 1 s e
IR iy
2.2 LP-PLA2 5500k iAo IR

Xt LP-PLA2 (4R EW1E R 098 58 A i, BREA R
Sk FEREALER, A BT shBksREEARAE A, T H BT
MARSEAIES . LP-PLA2 RYHT s KRR R LL AR FH 4 E H e 52
‘BAE LDL A=Wl P2 ALBRAS (OxPLs ) BB RIS A 1/ M
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ISR T (PAT ) (R P SR . SRiN, S0 22 (3 e
P20 OxPLs FIFTARAE, VB4 LP-PLA2 f)7= ¥y ] A 1 1
OxPLs B/ A AE RAEH

K SCHR B A G UE SEAFE AN [R) A Z 1] LP-PLA2 7K~F-Fil
DML B RS AR S . 74 A RIGARE IR B9 3h ks A
WAL ABER, BEE LP-PLA2 K F- Tl , Ja O F2s v XU
afn ¥ [RlARE, LP-PLA2 7P AT 50 f B vh 4R TR T O 1
K%, LDL-C 7K THAK ( < 3.38 mm/L ) 1 LP-PLA2 55
DRSS, 2 LP-PLA2 55 C W (CRP) [t
Fhin AR B Lo KU B e 1 BRAE— TR 5 il A A AR
1 077 2 TC 580 S S AR X R R IR 16 4, JFEScim
LP-PLA2 & AF N Jeb 0o XU B a7 T IR~ 11, i3 1P
PLA2 7KF-7E0 U FE H [ AE HL A B2 S, — Tk X 2k
OV BE £ 3 RO SE 1 4R vk 0TI A2 (9 10 2% LP-PLA2 5
LAEFET- 2606, BRI LP-PLA2 A] BB 32 2 4 i i
BORZIR I I SR AE AR SR PR A

M3 LP-PLA2 /K78 ACS AR BEAR LA P, ACS
H MK LP-PLA2 /KF- 16 ABERT — K N8 T R, Rl PR+
FaE. Wt ACS B & L3¢ LP-PLA2 /KAy sh 548 b &
DI AR LP-PLA2 & /K N T4, LP-PLA2 /K28 4k 5
LDL /K- B A&, DL B0 R] 422 32 £ LP-PLA2 7£ ACS
R HEVE R R
2.3 LP-PLA2 53 As ™ s AL 5 1 6 &R

IM1L2% LP-PLA2 f 7K it 52 I 56 ik A% A 7™ S RE B, B
S S B B S e A R IO B 1Y, R R M L B
AREOLORYL, M3 LP-PLA2 (K BT, 5l
i R MY LP-PLA2 /KPR E O B TR, ACS B
M2% LP-PLA2 /KB &8 FRUERLL 8, B5 mAgREf
FEARSE, 2SRRI TR AR R A, Bl
AR BN, M3 LP-PLA2 /K EZ AT U, M Lp-
PLA2 7K-52 AR ek Ui 2 T 22 R 5 ko A8 357 . 5 H Al 2
SRk ko AR R 22 A . I R AT AR 40 1K LP-PLA2 /K
N 0156 Mok 7 5 FR o MEAT o ELAT X AR BT TAA Y o I
B I WAESL I 3% LP-PLA2 /K -5 0308 A k78 5 1F
e 1
2.4 LP-PLA2 5005

WEAEAG AHOCHIFSE 3 B LP-PLA2 Xt ACS KW HUS 3T %A
T S ET IS S Y LP-PLA2 K- A% S
ACS BE M E TR A 5", 13 LP-PLA2 X4 E (4 1L %5
PR E e ACS HoAg WNAE, 76 ST Bedhm Bl &kl
FESE (STEMI) & K17 PCT -5 M3% LP-PLA2 HAAHSEM:
SR, 78 STEMI 2 PE A3 3 L3¢ LP-PLA2 15 P /K 5 K 40
FIG IRZS (FERFET D HUIRE . A H ol i 4 Mz E g )
ANEATH SN, AT — TN 74 14557 56 kit 52 K 2 OIS
WL 1AEREYT, RIS LP—PLA2 KEFHE, AT LG
FESYEOHUESE (AMT), EPELERRHE | XMERIEL T3
RPN K AR, W H S HIET R R %Y, M Lp-
PLA2 = 276 ng/ml A HEIR/ AMI B E TS A R "9, {H Sabatine
L DURESY T ACS 3% PLA2. LP-PLA2 fE Ky &l Fl i 4
SOMAERARER, f5HAELL LP-PLA2 KV (AL RS
W) SAETAE R EA T TOM e, WA TR 2K LP-PLA2
A FRIMIAE . I3 LP-PLA2 Xf ACS fE L T-Fm M A7 1 ik

— YIS
2.5 JWIRZYINT LP-PLA2 520

T2 25408 3- F2 3k 3— FIE I b4 A(HMG-CoA)
R BEEEII I, YRR R BIEIT R ORR A2, K A ARt
BGUES AT 28 B Al sy FRENRE R Z AN 2 EAE . dEdt
B, TeEBEH . HGEIMAT N AT S LR SR, S
Tl AR AR . PR NG 259 £ EhE e B LDL-C 7K F, AR
1% LP=PLA2 {4 I3 RE, DETAMHI Py Jz 40 i s B Fnisg , )
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ACS RHARY 3 K, I3 LP-PLA2 /K2 JAs iy, [HIHEkhE
B S LDL-C AKEARSE . —T0FgE 2 R WITE 30 KN, 1E
R TT SIGYT S LP-PLAR 1& 1t B G, SR s 2 5iF
S oxLDL HI38C AT DL BH S8 34 A0 LP—PLA2 %% 5K - K 2 11 K F
Wik, g T PG T T Al s v LA B A ] oxLDL 55
2% LP-PLA2 K ARAER FIWaRIE, AN Sk Aot . 78
NP B A 240 R 5 I W L rP IR S, BTHE et 7T T LA A
oxLDL 75 5 19 91 B 48 9 Al 7~ LP—PLA2 534 T 2 31 i 45 #e g2
SN ARG BRI VR P, AR AT AT/ LP-PLA2 ik,
WD IR UTRR, NI EE B T TR, I HaXsefE
S HEBERRE R TG . FERZATT IR BEH, 1% LP-
PLA2 7K3F-5 50095 KUBS: IR A 56 . R — 30X} 40 f5i] ACS &
FH PCLARJF I, AFARIRAL LA P BXESA T LA P A e A
BTTTIEZ0YY 6 A AR, ALK LP-PLA2 /KT
SR ARG/ BADE, 48 LP-PLA2 Al {E ACS B #
T BEHL G /N LS B s Y
3 LP-PLA2 ¥R Rt R
3.1 I3 LP-PLA2 /K- 5 A A% S8 B AH e

JOICH A5 R ( PWV ) Sz R JeAtats vl 30 o sl v 7 e
] A28 s B KA 406 P SR R R b, LA MRURR: o AR S A A
J, UTAESR A I FH R 3 K A T A 0 1 T
A R I FBE R SR Bk AR, sk N Bz 4 s RE S
SRS KR TE TR, PWV A TR P M3 LP-PLA2 /K¢
FhE v LU A K T B (TGF-B ) R4 4 m A Y
A T35, LS Ik 28 e e i R sl S 1, A

W I B PR S BRAE— 00X 168 41O i i 4
PR ST P, I a3 LP-PLA2 JhiE, H PWV {H
WHI B FFE, UESZIM LP-PLA2 A F-Fh i & R sh Pk stk =
R ST fE R 2
3.2 LP-PLA2 il 514 B B A et IR TR 7T M o,

S E #4255 (Glaxo Smith Kline, GSK ) A& W& H 11
LP-PLA2 ¥ 547 SB-480848 (J5#ir4% A Darapladib ) "
REA AR LP-PLA2 AYS RIS ME, B RIZ5Y e 4
UL 126 h, Darapladib FfCH 32208 2 AFIEANIE (.25 P450, &
AT BRI 22 A B FR A I FAAIS LP-PLA2 V&1, I Higb
A5 11 BT B2 DG T FOEL B P 00 A 5 W 20 I B T AR B 40 S Th R
BIFER RS, MTBH L 7 B Bk D IRAE I ik, b2
WIBEER A TR, I AR5 & B Darapladib 7T LA [R] sy 0K 1L 2%
B PKBEL N LP-PLA2 f3& ¥, 7EMITIRIF AT T, &
KR FH 160 mg A4 Darapladib J6 77 12 J& fg~F X il LP-
PLA2 7 ¥ 5 66%. Darapladib i B SIH [ B . LDL #l hs—
CRP (I, Wl LA B 1 — U598 A BE 13 026 i
ACS fEBE 2 P, BEHLSY N Darapladib 222 B H 4L, T2
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RfiVs 2.5 4F, WSS EBA ST, DSR2
SRR, KBS SRR O M GRAT . OISR
fili 2, PRALTEC A BRAET . O UG 25 i 5 A
HRE TR E 25, AR ERBEL S B &Rt N
MER TS, S5 ZRFIAMEL, Darapladib 4145 B £ (1) &
B A RS LA, 16 TG ARG B BE, XA~ 24
I—ZHVEIWERT, EAEHETE | Wbt A AREaR <k C anHE |
PR WP, Rz Bk ), ToHAWEIVER. Btz i
I R 56, mt STABILITY 5 SOLID-TIMIS2 3 W5 33 T 3 il PR
RIS S5 S, Darapladib B RT 5e AR, (BN GERLIL
T45iE, CSK AFIFERA B EIFINE®S, X Darapladib ot
RN R IS SR A ], TR i) it — 2 AaE .
3.3 LP-PLA2 F1H

M3 LP-PLA2 2 I 45 BE N 980 4 M B 43 6,
PEA R LP-PLA2 ELA B A~ faoe i, IR, Aan il afn 2%
o LP-PLA2 7K T-BEAE M Aff S5 e I/ RE PN SR S b AR o 3K
o LP-PLA2 /K5 Sl Ik ok AF BE B 9 0E 2 1 . SR A0 R R
LA, HEFEINSE H LP-PLA2 /KK T 200 ng/ml 15 Ri2
Wi LP-PLA2 FFE A9 FUE, 200~223 ng/ml AHETHE, = 223
ng/ml Ay B 8 T 2,
4 IN5

LP-PL2 L5 T BEL 1) 5 iE A0 AN 2R i v, 38
TS RS oxLDL F= A0 st KSR A BB AL A FH B4 5 110 DR g ANt 1k
M B AL IR I R IX 2T, S8 i TRk, B
LR AN, §RIRIEMIIR AL, HISSEF4ENE, S8t
B kS & A, ik, HEN 2 LP-PLA2 ¥ E T+ = nl g
FOR Pz UE SR AU s s FERE AL BEH e 2 . i xS 3
ik sk RE R AL & 2 K S i ph s i 0, i LP-PLA2 B A
— PO L R A A AU AR A AR, ok
TE TG AR FIEERIF R BRI, 3% LP-PLA2 TREEA 42
T HE 2% S e A ALt JE Rk i A R A B AR
SEENAMEHERD], 13 LP—PLA2 ¥k BE BN 5 I 45 54
E T SO i [ R TP 1 (1 B3 9 A o S 2D 1
I LP-PLA2 P, RESHVEAG . JrH . P 0 e k= R XU
KR AR, [RIEE,  I03E LP—PLA2 K62 5F 145 38 5%
FOANTE, AT ARG 2R 5 /N0 BE 24 iR AN o] WL B, X F
ANBEIEA Tk v 52 i BE 2 BE Bt , 3l DX 112K LP-PLA2 A4,
2B R B0 T LR S et U o i R AT e, AME
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P2Y , 3% AAHE B 750 400 1 /N AR 2 1T — B R AR (ADP)
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1.1 i/ MEREFE E

e R AR AR (LTA ) BRIl /B S A 12 Lk 2
FEM/INRAEFE Y “ S it ™, IR LT 2, A& E .
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FEEG e 1 5 R TE MR IR, o] PR AS P MR T B
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AT ZE (I A AOAZ R, R A I 6T 31 50 S Sl 26 1
(VASP )BEERAL o 7 AN {38 e 0k B v B T Mok 8 iR
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HFRSER s B o E, ANBESEBU KRR A A
1.4 PRI

e R S 18 P 6T 5 Do R /B AR | R ARG I 8 5 SR AR
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W 75 1N S BRI L i AR

MM REZ /DR 1k . B . BRI i %
JrL, T A LN S BE AN 5 3 22 H R S e it /N SR

/NGB TH BER T 3 b

KRR —FP 5k, 175500 B A R A3 8] — 80kl 4
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