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Predictive value of myocardial contrast echocardiography combined with real-time
three—dimensional echocardiography for major adverse cardiovascular
events in elderly patients with acute myocardial infarction after
percutaneous coronary intervention
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ABSTRACT Objective To investigate the clinical value of myocardial contrast echocardiography (MCE) combined
with real-time three—dimensional echocardiography (RT-3DE) in predicting major adverse cardiovascular events (MACE) in
elderly patients with acute myocardial infarction (AMI) after percutaneous coronary intervention (PC1).Methods A total of 95
elderly patients with AMI who underwent PCI in our hospital were selected and divided into MACE group (31 cases) and non—
MACE group (64 cases) according to the occurrence of MACE. Peak intensity (A value) , blood flow velocity (B value) and
myocardial blood flow (A+ B value) in the plateau phase were obtained by MCE.Left ventricular ejection fraction (LVEF) , left
ventricular systolic peak ejection rate (PER) , left ventricular end—systolic volume (LVESV) and left ventricular end—diastolic

volume (LVEDV) were obtained by RT-3DE.The differences of above parameters of the two groups were compared.Multivariate
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Logistic regression analysis was used to screen the independent influencing factors of MACE in elderly patients with AMI after
PCI.Receiver operating characteristic (ROC) curve was drawn to analyze the predictive efficacy of MCE, RT-3DE parameters,
A+ B value, LVEF and PER in the MACE
group were lower than those in the non—-MACE group, and LVESV was higher than that in the non-MACE group (all P<0.001).

and their combination for MACE in elderly patients with AMI after PCI. Results

Multivariate Logistic regression analysis showed that A+ value, LVEF, PER and LVESV were independent influencing factors
of MACE in elderly patients with AMI after PCI(all P<0.05).ROC curve analysis showed that the area under the curve (AUC) of
A-B value, LVEF, PER, and LVESV for predicting MACE in elderly patients with AMI after PCI were 0.768,0.675,0.792 and
0.786, respectively. The AUC of their combination was 0.931, which was higher than that of each parameter alone (Z=5.470,
3.028, 5.963, 5.315, all P<0.05). Conclusion MCE combined with RT-3DE can better help to predict MACE in elderly
patients with AMI after PCI, which has higher clinical value.

KEY WORDS Echocardiography, three—dimensional, real-time; Myocardial contrast echocardiography; Myocardial

infarction, acute ; Percutaneous coronary intervention ; Major adverse cardiovascular events

2 V.0 LA FE (acute myocardial infarction, AMI)
J2 I PR UL B0 LA R0 , B AT R R R R S TR
AR AL, O BRSO S e AR B KA B S L S 51 kD
HRH Ty, TR ESE T AR BT AMTER
T2 W T BN, Z N D2 e s, = AMI
SR NBEFEE I, R SE R BB S, H
HiT Il AT AMI BYIRYT T Be 3 24345 2l ki i L 48 Hooe
R BNk A (percutaneous coronary intervention , PCI) AR
Rt MERS AR A, Horp PCIAR BT G55/ 7 3 %
AR AL, B AMI P B 3697 . HA
WEIE R BB AMILEE S AE PCIAR G AT 23 KA 3
OIS A RS (major adverse cardiovascular events,
MACE) , 045 P &0 IUREAE ™ B AR B R LIS
HA A, ] R A D IR R T B T
55, H2AFE AMI B3 PCIARJS MACE Y & A= R B
5 RE SRR AT B & 2E MACE (9 2 4F AMT B JFR
WA T s it , A R TG LRSS DU
# (myocardial contrast echocardiography, MCE) A i 13
FH A A0 5 SR A A0 LA 2 3R B Ay v VR B [ 7
55,4 B T 0 R B2 ACR  DOWLEEO WL 2L i
FEVENS O, W] FHFOEAl ST Bedh & 8.0 U AL 35 PCI
ARG WUBI R s 55 i = 4 #7503l B (real—time
three—dimensional echocardiography, RT-3DE) 7] H T
PEAEThEFEAMIEE LED, HAZOERE K
AN R EE BEJRPE R . BE T, AT B AEER T MCE
B4 RT-3DE WUl 2 4F AMI 3 PCIAR J5 MACE (1l
PROE, DL R e PR B2 25 e fls

BAREFE

— WX
FEH 2020 4F 1 H & 2022 4F 12 A #EFR B2 1T PCIAR

)& 4 AMI 5 95 i), B 57 i, % 38 f4il , 4F- if% 65~
77 % F¥5(70.96+5.12) % . WAFRHE: DFF G AML2
Wi b S QAFE# >60 & 5 B IR R 4T PCI AR 5
@ KT 34 H WK KA MACE, HERFRiE . D&
oo R SR FE L R JEE 800 JILSG I A o JTLASE B 466 0 1L
PR ; QB I B MR ™ R | BE I D) e SR ak
P T e R ; @ BE AR AT O NE PR 8RR
DFFTE MCE 28 SiF 550 5 7 35 8 G R 8RR 52
B RIEGT 2 TR B S 2 A0 B B St (AL E S
20230111), A7 R E G R &

= ARSI

1AL 28 5387 - ff ] Philips EPIQ 7C % 5, 2 3% i)
R I2 B, X5-1 48 3k, 4 %8 1.0~5.0 MHz; X3-1 4§
3k %R 1.0~3.0 MHz; Bit £ Qlab K& 50T TAE S . &
52748 FH SonoVue (7 KA Bracco 24 7] ) , A 5.0 ml A=
FRER KR 57 155 B VR B A H

2.MCE Ki#r: T PCIARJGE 5 2 KX Tk A,
HUZE M RME  [) 25 342 40 v TR R 75 40 30 T 3R B
ik B 55 2w AT S RO AR YT PR ISR 30 B
JEV IR B2 4k G TR U040 MCE B, AL 48 44
0.08 , WA 70~90 Wi/s , £5 i1 & F 728 —RIMIA K-, B
2.0 ml i 5 5 G5l 1 VR B T 20 2 I A v e A 1 S
2757 1.0 ml/min, BEJG86 5.0 ml A= FHER K v . %
RGNS L) 20 7) RTINS DTN | Vs T8 =i A E R =1
H5 Ik o g (] o 0 UL PR AR, F-DT) 980 Ay 52 i e R AL ARG
FEBORE LB AR L = 0 B DY Js o0 VI v o
WIFFRE RS O, B /AMRAF S 1S SO s R R .
FH Qlab EME A M TAES BT B 0T, F0 AR TU R
YT 72 % I [ B v (8] B 5 00 2R BEAE T IX i R U 2%
X (ROL) , i 2t - 5 109 0 (1 5 3 (AL L IffL 3 3 2 ()
{8, A M 3B, I L LN i (A - BME.



- 748 -

I PRAR A B2 2%k 2024 4 9 H 55 26 45 93] J Clin Ultrasound in Med , September 2024, Vol.26,No.9

BIG3HT i 2 4 B 1045 DL F T AR 2856 il 4 75 2 0
S8 I, A5 G5 HRAEAE 53 I ) 52 R v GO 1) 34T B O
T

3.RT-3DE i #x : F PCIA G 1 R X E HEATH
A, [0 7 20 v B B Sk BT 0 A, S 4
[ R AT S (VA - RE R 981 N (ORI U TN
I Tr (RGN BEERN 5 (1) B 259 S /s 365 BT ), SR 11 38 A
S o O Y R W 7 S 1 i (= ol N
B G SO ARFF AT LS, WU 60~80 Mi/s , i 1 A2
0 R DY s O VT T G T B e v ok LS R T A
Vg B TIEACRBEA, MO M B A ik, RS % 2L
40 Bl R 2 ARl 0 AR DU s O AR TR JEE 0 B
[RNERI R R E S E ) I = Nk | VAL N CSE
i F Qlab G 43 B T A 3 43 0l F = 4 D) 1 &1 2% 4K
SR BT 7 ) AR IBOAS [)0 P9 B T 5 4> 225 05 800
BAE A B AT A0 & 0 N A L JF SR = O Ay
B(LVEF) e % Wi 3] e 4 53 1 8 (PER) 22 % W 4
ARINAER(LVESY) 122 §7 sk AR AL (LVEDV) , fr
AR E R N 3 RBCEFE ., B2 4 R
A 104 DL L T AEZ 56 08 75 B2 00 58 1%, 47 45 R A7 1%
3057 W A8 B R R 1 AT O AT A

4. BEVT Koy T A B PCIARJE ¥RV 6 1 H
SRR TS & E MACE, (046 - A& O IUBREAE ™ F O AR
B KIS E O )5 ORI R BT A AR
I Bt 15 45 S 4 95 191 £ 35 43 S MACE 41 (31 91)) i
MACE 41 (64 4])

5.1 AR BRI - A e L 0 1 WSO R 4L I DR 9%
BEALFEPEN AR A IR (R LR OB PRI A e i i
SiE ) R S AR O T BE Killip 432K O FIURE B
A AT R B Ik 5 25 S [ IR0 I A 2 A R i R0

I % 0 WL AR AL % #2 (thrombolysis in myocardial
infarction, TIMI) ML 439 ] S0 28K 18 KB A S 2088
.

= G

W H1SPSS 23.0 Ge it 4, £F & IS A 3T 5%
BFUL 2es TR, R ST FEAS ¢ 45 55 5 THB0C50RE USIEL
HCRFIR R YRS . RHIZ I ER Logistic W15 23047
i e AT AMI 3 PCIAR 5 & A= MACE (7l 37 52 i)
£ % Z R FH TAEFRE (ROC) #£8 2 H7 MCE \RT-
3DE SHCHUIk KRG R FHXTHEAE AMI R PCILAR G &
A MACE () 7000 25 BE , 26 T i AL (AUC) FE R H
ZK% . P<0.05 WZESAGI2EE L,

& R

ZA

— P R GER} AR

MACE £ 31 5] & & rh & O UK 12 651, 7™ E 0
BH T, RS T 6 1, 0 SR 44,0 TR
RFC2 1. PEALPER AEEY A IFRE IR s O R
IR Killip 20 2% O WU FEEB AL TR0 I A 25 A R
HF R AR LA TIMI I 73 2% SO 8 A SR 8
Fes, RS , WL

. PIZ] MCE 280 RT-3DE 24} L 5%

1.MCE 5 £ 45 % i 75 , MACE 4 A - B {H 1% T4k
MACE4, Z 3 A 50125 L (P<0.001) ; R4 A B B
EES¥ TG E L. WR2AEL,2,

2.RT-3DE #2845 5L i /R ,MACE 41 LVEF \PER %)
XTI MACE 4, LVESV & TdE MACE 4L, Z R ¥ A
it (¥ P<0.001) ; iZH LVEDV M4 2% 7 o 48
THERE L, k2,

— ZH & Logistic [FIH 43 #7

R PLLRKTOR LA

_ PER (1) () — A IAE (] _ W () R () L INAE Killip 434% (1))
5 L ie I BEIRYE  w R IR I~M% M~V
MACE#(31) 19 12 71.02+4.38 22 8 17 20 13 14 17
EMACE 4(64) 38 26 69.85+4.12 41 15 29 31 22 35 29
UxPH 0.032 1.271 0.446 0.064 0.759 2.171 0.513 0.759
PIH 0.858 0.207 0.504 0.800 0.384 0.141 0.474 0.384
a3 O JUEEZEFRA (1) SRAL MG S (f5i]) ARHRAC LA TIMIIL R/ () S r g A
TirEE JrBE O S 1] 5 A 1)) 5 A S o N 1 0~2%% 3% (mm) Bk ()
MACE41(31) 6 20 5 19 4 8 18 13 21.64+5.72  1.62+0.37
HEMACE 41(64) 22 31 11 28 11 25 25 39 20.83+5.49  1.59+0.34
TG 2618 2.598 3.044 0.665 0.392
PiE 0.270 0.273 0.081 0.508 0.696

TIMI: 0 AR BT 42



Il R AR P P52 2% 2024 4F 9 A 5526 45594 J Clin Ulirasound in Med , September 2024, Vol.26,No.9 . 749

F2  WiZl MCE Z30F RT-3DE 244 1458 (x+s)

a5 MCE 2% RT-3DE 24
AfE(dB) BAE(s™) A-B{E(dB/s) LVEF(%) PER(%) LVESV(ml) LVEDV (ml)
MACE#1(31) 8.37+2.16 1.22+0.25 11.48+3.29 41.29+3.56 2.26+0.39 75.39+12.48 114.03£16.22
3E MACE 41(64) 9.24+2.58 1.34+0.31 15.63+4.17 45.17+4.28 2.85+0.47 64.82+9.73 107.94+13.86
o 1.621 1.878 4.853 4.365 6.049 4517 1.898
PIE 0.108 0.064 <0.001 <0.001 <0.001 <0.001 0.061

A VAR TR s B MW 5 A~ B2 DL & s LVEF : 26 %8 S 4350 PER « 78 5 WA 46 300 i 06 5 1% s LVESV « 28 S 46 K W A B LVEDV . /2 S &F
FRARIHAH

. G‘ 1285 o

A~C o DRIy =l Ko PO U T 78 A 38 153 SCBBKER X6 £ ST 11042 DL I S Bl 45 e 25 i, A (0 9.38 B, BAEY 1.06 57!, A-BAE 10.24 dB/s

E1 MACEH—EFH(H,74 %, LIIEEKillip 20900 I 4%, AL HA 75 %8 7 BE )MCE [

TISOO MI026L
MI1.35F
- om2

3 7 a -
A~C o DARVY S L — 30 B I Oy VTR 22 28 T R <2 s ik v B

T U O S WL A FE 8 A L A [ 10.26 B, BE K 1.58 s, A+ BAE M 17.39 dB/s

TISOO  MI026L TISOO  MI026L
MI135 F \ MI135F
- om2 2 - P - om2
23 <

e S ___g

B2 AEMACEH B (U ,68 %, LINfiE Killip 5% A 1 4, FEAE Ak 2228 A BE ) MCE [£]

PLRAMACE A, 2 EFARIT¥E
SSHCN A AR ST 2 N 2 Logistic [FIA7HT , 45
78 A-BAE .LVEF .PER . LVESV ¥} % 4F AMI i %
PCI R J5 & 4= MACE (97 57 5% 1 Rl 5 (35 P<0.05) .
L3,

R3 EBEAMIEE PCIARJG K4 MACE Y
%%ﬁlogistic”ﬂ%"‘ﬁ

AR b BIE  WRAER Wald s P ORMERIL95%TI{EIXA]

0.658(0.467~0.928)
0.479(0.269~0.852)

A-BfH -0418 0.175 5.705  0.017
LVEF  -0.736 0294 6267 0.013

PER -1.088 0.426 6.523 0.011 0.337(0.146~0.776)
LVESV 0.925 0.318 8.461 0.004 2.522(1.352~4.703)
P4 .ROC £k o3 #r

ROC #h k43 #7 .78 ,A- B {H .LVEF .PER .LVESV
BN FH OIS AR AMT R PCT R J5 & 4 MACE 1Y
AUC 43 511 25 0.768 . 0.675.0.792. 0.786, Jf [Tl & H 2

Logistic [ 5 & 7. B¢ A W FH A9 77 B2 X0 « Logit (P) =
0.925XLVESV-0.418%A- B {H -0.736XLVEF-1.088XPER~
23.086, Bk & W FH () AUC 4 0.931, & T 45 5 B
W (Z=5.470.3.028 .5.963 .5.315, ) P<0.05) ., WK 3
K4,

- LVESV
— AN
02 04 06 08 1.0
1-HE5
B3 MCE.RT-3DE S50 J 1A R FH 0 2 45 AMIE 3 PCIAR S
K HMACE [ ROC i £k 5]




- 750 - I PRAR A B2 2%k 2024 4 9 H 55 26 45 93] J Clin Ultrasound in Med , September 2024, Vol.26,No.9

%4 MCE.RT-3DE %0 S W FH U & 4 AMT R
PCI ARG &4 MACE %) ROC i k43 Hr

AUCKH95% . o ORME RRE o
Jiik TEKE PR P @) (%) i

A-BE  0.768(0.670~0.849) 0.049 <0.001 93.55 53.13 1547 dB/s
LVEF  0.675(0.572~0.768) 0.058  0.003 83.87 4531  45.26%
PER 0.792(0.696~0.868)  0.049 <0.001 83.87 64.06  2.61%
LVESV  0.786(0.690~0.863) 0.054 <0.001 7097 7656 73.17ml
AR 0.93100.860~0.973)  0.026  <0.001 90.32  85.94 0.31

AUC: 12 iR
io®

WEFE o, SR B0 Ik P B ks A A A Bk B
KA AR B BkcER 28 W WY i A, S BUE A
PR ] & A A ZE B AML, B ETIE R L PCIAR Ky
AMI B 3EARYT 72, T PG w38 P 2 30 ik L £ it 01
A FIAE AL DX S 3 P R 28 AL B &
PCIARIAYT I vk A 1L 38 P 7 G2 It R o {3
54 B3 T IS P ZE R TR O LB BB IX 3K, PCT
AR5 U W2 45 DX LA 56 4 P A2 0t 3 P T , B
WE AR, BN, BAEAMIEE T B IEL G
iR PUA AR T R, PCILAR S BHARPLREZ 4b T2
RPIRE, PR AR BB 0 KBS T B,
A RETE PCIAR S5 U MERA Ak 41 AMIT BRI 37 P
AR O, A A F R PR IO R i, s s

WF5E R, AMI R # PCIAR 5 & 15 & 42 MACE
5D IReAH — @ Mk A A D Y RE S H, I MACE
() 5 A B T i o 5 0 B AR LA, AMIT B 0 IR 5
P EL A B o B A o0 AL B 2R i R T IR BE
K w5 RO = AR AR Al . —YEHE S 0Bl
I 70 % S PR 2 1t (R PPA X A L 258w 22 0 D RE 1Y
PEALS . MCE 38 i3 # RCHE 2 A 10 NV 0 7 22 1 5
FE A 2GR N 3 52 790 B I V0 B 235 0 LA
AU 0 LZH 20 52 5 s 3 o, LU0 LA 2L 1
THEVENS O, B WARTE M S PR Ar SO AL, AT DU
5 AMI B3 A2 2 AN A8 A 25 F F A, DA 0 ILE 1
B0, G X 2 P 0 2 P A 5 AN EE ) R
HEAME . RT-3DE I & AR T Ll i, vl a7 44
SR R = 25 LAIEE 0 I 1 B AR 45 4 1Y)
BN A AR A B FLHE AR A 5 A E) 56 R, X AL A T =)
BT RE IEAT S HERR PR, B SRR R

I TR
2R A5 N MCE $EAf AMI AR PCIA J5 0L

AR, 45 3R Bn 5ARAT LA, AMLE S PCIAR S

34NH BIERTA-BHIA ks, H 'S5 LVEF 22 B i 1E
AHIE, B MCE mI R 18 S SO 3t 5% . Wt
ZEIRFSY R, RT-3DE rIPEAl AMIA 40 58 35 BE S i
FHPCIARJG 24 A 7Rk, AR 45 /R , MACE
24 A+BfH .LVEF & PER #J1ik T9E MACE 41, LVESV 5
TAEMACEA], 2RI BE G T2# L (¥ P<0.001) . 5
IR SCHRIRIE AR o A - B BT T REAL R ER O AL
#, LVEF .PER J LVESV A F T #4422 0T fE , PCT R
J& %24 MACE B4 AMLEE O WL 2 i & /> F ok
% MACE 3% ,LVEF .PER % , i LVESV {5 , %
A % MACE 1 B8 A 7E O URE v B 2 O T RE S o
YA R A IE R A BRSO A vT K
sl i A R 0 WLIRLIR , AE etk 20 ks 78 vl S 8ok
78 T v SO AP Bk, L 5K NG D0 32 e 78 R B
M, 2 JUL AL 38 2 328 ¥ i D 2 5 A 0 JULTRE 1 5, A
{5 22 O 2R BRI D 6 & A B g

A FE Logistic [l 4 43 H7 k7= , A+ B { . LVEF,
PER K LVESV ¥ Z4E AMI 8% PCIARJG & 4 MACE
FR 4 ST B DR 2R (34 P<0.05) , 3R 45 2 4F AMI 3%
PCIA J5 0 LA 21 3 & fw 2L, LVEF . PER R AIX , 171
LVESV 1l & , 5 & = MACE, 5 [l 65 251 BF 58 45 18+
o AHFFE 3 — 2% ROC 2643 #F MCE .RT-3DE
SRR K BRI AR AMT R PCLAR G & 4B
MACE [ Fil 35 fig , 45 3 ‘W7~ A+ B { . LVEF . PER
LVESV Fiilll #4F AMI 2% PCIARJ5 %&£ MACE ) AUC
435174 0.768 ,0.675.0.792,0.786 , Bk A R FH 1 AUC Ky
0.931, i T 45 Z B ph i H (Z2=5.470.3.028.5.963
5315, P<0.05) , % W] MCE . RT-3DE ) 7] ] T Ft il
ZAE AMI 3% PCIAR G MACE 19 & 2E , HLBES I T Y
UM AL RE T . g2 HE B S MCE o] F T 3FAl AMI &
# PCIARJF OWIHEFERA, RT-3DE /] F T34k AMI
B PCIAR G R0 D RE AL & A I 50>, R B
AT LA R S Wi R M

2% bR ,MCE ¢4 RT-3DE 7] TFAL #4E AMI
B PCIAR G D EE B OO 2 DI RE , BRIy Hh T
SEAE AMI R PCIAR G MACE i &4, HAA 5= A PR
Wil EAPFRHAREAR BN, R AR MACE &
HINEOL, A J5 AT AT KA 2 H DS IR AR

S 30k

[1] Kumar A, Avishay DM, Jones CR, et al. Sudden cardiac death:
epidemiology, pathogenesis and management[J].Rev Cardiovasc Med,

2021,22(1):147-158.



I PRAR A 2 2% 2024 4 9 A 55 26 45 93] J Clin Ulirasound in Med , September 2024, Vol.26,No.9 .

751 -

(2]

[3]

(4]

[5]

(6]

[7]

[8]

(9]

[10]

[11]

Khera R, Haimovich J, Hurley NC, et al. Use of machine learning
models to predict death after acute myocardial infarction [J].JAMA
Cardiol ,2021,6(6) :633-641.

AR B D UV 0 2, PR D LB R A S R R A 2 A
PECUESES IO AR a2 W RIRY T % ZE 3R (202D [) ]
AL AT, 2022,50(3) : 231-242.

Lee SH, Kim HK, Ahn JH, et al.Prognostic impact of
hypercoagulability and impaired fibrinolysis in acute myocardial
infarction[J].Eur Heart J,2023,44(19) : 1718-1728.

Lange T, Stiermaier T, Backhaus SJ, et al. Functional and prognostic
implications of cardiac magnetic resonance feature tracking—derived
remote myocardial strain analyses in patients following acute
myocardial infarction[ J ].Clin Res Cardiol,2021,110(2) :270-280.
SRIET, JAREL, sioa e, 5 O IR 235 58 7O Sl TPA 22 1
TEARBIRA ATRIT 5 A I 2 T IS ST BLAA &5 .0 WU JE 28 25 10>
WL RE BRI ] i B 2R AR AR, 2023,39(1) :32-36.
Dissabandara T, Lin K, Forwood M, et al.Validating real-time three—
dimensional echocardiography against cardiac magnetic resonance,
for the determination of ventricular mass, volume and ejection
fraction:a Meta—analysis[J |.Clin Res Cardiol ,2024,113(3):367-392.
AR B D LV o2, PR D MBI A S R 2y A
P ST Bedf i AL O WAL 2 Wi ARG 745 B (2019) [T ] PR LA
Akt ,2019,47(10) : 766-783.

Cammalleri V, Bonanni M, Bueti FM, et al. Multidimensional
prognostic index (MPI) in elderly patients with acute myocardial
infarctinn[ﬂ.Aging Clin Exp Res,2021 ,33(7):1875-1883.

Ozaki Y, Hara H, Onuma Y, et al. CVIT expert consensus document
on primary percutaneous coronary intervention (PCI) for acute
myocardial infarction(AMI) update 2022[ ] ].Cardiovasc Interv Ther,
2022,37(1):1-34.

Arai R, Okumura Y, Murata N, et al. Prevalence and impact of

polyvascular disease in patients with acute myocardial infarction in

[12]

[20]

the contemporary era of percutaneous coronary intervention
insights from the Japan Acute Myocardial Infarction Registry
(JAMIR)[J].Circ J,2024,88(6) :911-920.
Nishihira K, Kuriyama N, Kadooka K, et al. Outcomes of elderly
patients with acute myocardial infarction and heart failure who
undergo percutaneous coronary intervention[J].Circ Rep,2022,4( 10):
474-481.
Valgimigli M, Frigoli E, Heg D, et al. Dual antiplatelet therapy after
PCl in patients at high bleeding risk[J].N Engl J Med,2021,385(18):
1643-1655.
W07 ARRAN, RAFAE, 55 AR DU A O WU ZE R 2
2 PCIAR A MACE %A B0 A (ELL) 1. i AR Co il AR 25 35, 2022,
38(12):960-966.
TRERJE , BROEACHR 55 VR R BE O URESE I o JIE SR R 75
O B P PPA A 0 5 4 I R 9 6T EE A 9 L ). I PR B 2 2% s
2023,42(3):417-423.
B AL G DR SRR PR SO AL R PCIR
T U WURARER S22 I R EL L)) AL B2 B4, 2022,37(12) ¢
1542-1545.
O B T A . = AT SO Ak O WU AE 5 0T A2
05 B BERE 2 BOER B KA AR Fe I f e L) . i B ER
244k, 2022,32(8):92-98.
R, A, FIFR 5 L OUE RN STBHARALLJLEESE PCI
AR5 O WUBAE PR S0 MU AN B LD ] v R S B 2e 2R,
2023,39(2) :158-162.
RERAVELEN , AR O WU 2 3 5 0 AR O JURESE A8 22 1
SEERR B KA AT O WU I B S5 B0 DAl A (L () ). 1 PR 7 =
Ai,2023,25(3) : 193-198.
B T, PNV, AR 2 P Bl PR A ) SO WURE A R 2
oL 5 A LG ) FIE VA A B L] 3 R B2 2%, 2022, 33 (19)
2533-2536.

(ke H 9 :2024-02-28)

(i RBEEFH

=+

JTARN

METTRE

Qe R P B2 2 A 35 J 28 [ R Z AL, SRR AR (RS T R )T TR MR DE S o — IR R T . IEANATT 24T, A Tl
O e E BT SCROE A (CSCD) A IS )™ h RS AZ IR O BERHSGE ST T 7 o B I RIS S8R IE ik 0 41E |
RVE R AU TR BRSO | I 7 2 2 U (502 W 55367 1 et BRI EF , by )™ R PR P R DT A5 A DA 4
PRI AR

AT ISSN 1008-6978; CN 50-1116/R. B &AL 5:78-116.

BEEAN 19T, 224F 228 TR IR AT 2 ) o 138 8 42 [ 4% i R Jmy DT ) , o mT A 43 ) A ) 25 B PAS 1T
Mol - PRI P X TT R 745, TR BRRR 7 MR 50 R B 9, i PR A R~ A S 2 B . B 44 - 400010

1% :023-63811304,023-63693117, Email : lccseq@vip.163.com



