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Abstract

Objective: To comprehensively assess the structural and functional changes of the left atrium in pa-
tients with apical hypertrophic cardiomyopathy (AHCM) using real-time three-dimensional echocar-
diography (RT-3DE) combined with two-dimensional speckle tracking imaging (2D-STI), and to ex-
plore the correlations between these changes and clinical indicators. By comparing the differences
between AHCM patients and healthy controls, this study aims to provide new evidence for the clinical
diagnosis, treatment, and prognosis assessment of AHCM. Methods: This study enrolled 150 AHCM
patients treated at XX Hospital from January 2022 to January 2024 as the study group, and 150 healthy
individuals who underwent physical examinations at the same hospital during the same period as the
control group. The Philips EPIQ 7C premium color Doppler ultrasound diagnostic system, equipped
with $5-1 and X5-1 two-dimensional and three-dimensional transthoracic ultrasound probes, was
used to perform ultrasound examinations on the study subjects. RT-3DE technology was employed to
measure left atrial volume parameters, including maximum left atrial volume (LAVmax) and mini-
mum left atrial volume (LAVmin). Meanwhile, 2D-STI technology was utilized to assess left atrial my-
ocardial strain rate parameters, such as left atrial reservoir strain (LASr) and left atrial conduit strain
(LAScd). Additionally, general information, including age, gender, body surface area (BSA), blood
pressure, and body mass index (BMI), was collected, and laboratory tests for blood routine and bio-
chemical indicators were conducted. Statistical analysis was performed using SPSS 23.0 software to
compare differences between the two groups and explore correlations. Results: Patients in the AHCM
group had significantly higher age (P < 0.001) and heart rate (HR) (P < 0.001) compared to the control
group. In terms of left atrial structure, the left atrial diameter (LAD), left atrial length (LAL), left atrial
thickness (LAT), LAVmax, LAVmin, and left atrial volume index (LAVI) were significantly greater in
the AHCM group than in the control group (all P < 0.05). Regarding left atrial function, the left atrial
ejection fraction (LAEF), left atrial passive emptying fraction (LAPEF), and left atrial active emptying
fraction (LAAEF) were significantly lower in the AHCM group than in the control group (all P < 0.05),
while the left atrial systolic volume (LASV) was significantly increased (P < 0.001). Furthermore, the
LASr and LAScd were significantly higher in the AHCM group than in the control group (P < 0.05), and
the absolute values of peak left atrial reservoir strain rate (pLASRr) and peak left atrial contraction
strain rate (pLASRcd) were also significantly higher in the AHCM group (P < 0.05). Correlation analysis
revealed positive correlations between LAEF and pLASRc, pLASRcd (both P < 0.001), between LAAEF
and pLASRr, pLASRcd (both P < 0.001), and between LAPEF and pLASRc, pLASRr (both P <0.001). Sub-
group analysis showed that left atrial functional parameters were significantly lower in NYHA III~IV
patients compared to NYHA I~II patients (all P < 0.05), with significant differences in myocardial
strain rate parameters (P < 0.05). Reproducibility test results indicated good repeatability for the
measurements of LAEF and pLASRc (both P > 0.05). Conclusion: Significant changes have occurred in
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the structure and function of the left atrium in AHCM patients, manifested as increased left atrial vol-
ume, morphological abnormalities, and functional impairment. Meanwhile, there is a significant cor-
relation between myocardial strain rate parameters and left atrial functional indicators, suggesting
that myocardial strain rate parameters can be used to assess left atrial function in AHCM patients.
These findings not only enrich our understanding of the pathophysiological mechanisms of AHCM but
also provide new perspectives and evidence for clinical diagnosis and treatment. Future studies can
further explore the mechanisms underlying the structural and functional changes of the left atrium in
AHCM patients and their relationship with clinical prognosis, providing a scientific basis for develop-
ing more precise treatment plans.
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1. 3]

LR E JE A0 LI (Apical Hypertrophic Cardiomyopathy, AHCM)AE A — Fl 52k i i 5 AL 0 UL (Hy-
pertrophic Cardiomyopathy, HCM)28%Y, [H 1976 F i H A& %%%# Yamaguchi %51 IR 15 LR, & #7532 2k
PREEAEI) 2 TR [1] - AHCM 1) 2 ZERFAE A2 O UAE JE Ja3 BR T i () B 0o SR Ak, 17 55 1] o 228 K 30 38 5 TE AR
HHEAEA O B R AUE B Z T (2] #0 BE RITT RE TR AR, BB T 15 Ok
J&, AHCM 3 ale2 tHILIIR . Sk, ORr X AR ER, EEmRHBLOLEIRHE . O 713258 SRt
ST E IR RRE[3] [4]. R, X AHCM EAT R vER IS W7 S VP4t L 20 0 s 45 W 5 T Re AR 4k, X1
il € A R TT 7 % Kokt B s B EEE L.

AR, B OB BB PAW A R, SEiF =44 75 03 [l (Real-Time Three-Dimensional Echo-
cardiography, RT-3DE)Fl — 4EHE 8 5 4% 4 AR (Two-Dimensional Speckle Tracking Imaging, 2D-STI)¥ v
., RO EBRE 2 5 Al S At 18 3 Be(5] [6].

RT-3DE R B 3 o Ol LA TE A, oA O B s AT JUAMT A0 8, DRG0 O i 25 R VT A
WD AT TR S R AT AT SEVE[7],  AERE RUB R R B S — Fh L TR 7 03 I 1 E R4 AT
JiiE, BB ONIHLR B RIS, BeNE E T AT LI NIRRT B PP O LI SRS B
FAEAR T RE[8] -

HAT, 2T RT-3DE B4 2D-STI BRI AHCM 835 /0 3 4549 5 ShRE 7 T I 72 i AN 2 W
A5 E el RT-3DE B6& 2D-STI 4K, X AHCM B 142 0 258 FEA RO U AR A7 58 B4y
Br, PRV HAEVEAE AHCM B 20 450 5 ThRe T A s . RIS, AW F0EH 70 AHCM B8 7o 0
&5 5 ThEE AR AL S IR TR AR A DS, DU AHCM IR W7 . VA I7 K UG WA SR L B 1K
W, BTG RIATT B AT AR I 7 SRR B, AT st R TS .

2. MMEHE
2.1. FIRMR
HEHE 2022 4F 1 15 2024 4F 1 A1E XX EEBRAAZIEIT 0 150 B DA LIS 8 MBS B

][l
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PEFEBEHATE XX EBL AR R 150 GIHERE AN IRA, S 5&5 B85 THERER.
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SCIG AN bRt AR rh B P o 2l 75 IR o 0y B P 0 Bl P S 4L E IO R A (9], IR A2 N
AHCM [ HEF .

LI HERARE: © 3F AHCM BL AR &3, i BRI E AL O . IREIRLO IR SE; @ fF4E
JEE IR O IURESE . P B L 0 ) FEE A HL O MU R B R ) SER =4 A s [ B TR
RIBERBOR G RAEE, TR ERIEE; @ S0, B RGNS SR & IR R
Bkt

SHHEHMAIRHE: O FRNT 18 ET5 X @ LmlE BRI CHERSEE RN S HEkR
prdE: O R WAF SRR BB MR EY; @ AHsE AL b,

2.3. BN

T F C I EPIQ 7C i 0.2 35 il 5 1207 41, S5-1 M X5-1 L IEHRSk, Qlab EHME 5 b B 4.
2.4, 3k
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Figure 2. Mitral annulus TDI
E 2. L3R TDI

IR SO M1 = 1= v <101 =P | 55 B = M SR ol S e 0 A B o O A Y P - S RA R S g =4
AAbiEbR: REENRES . B, ®EEAIESES . RGO B EIREE . TG N EE AR
RZEMEME, T RS T ER ORI S G T AR, HIREIAAME 7 A S WK i
PIAl . DRI G PIEO LA =0V B, JERE 4 MOsh IR SIAS G H TR .

I 4 A I AR 5 R JS 45 (Left Atrial Diameter, LAD). 7 55 K42 (Left Atrial Length, LAL) LK A

A% (Left Atrial Transverse, LAT), i FHARRE 22 3 SRR A0SO & 10 3 Z I AEET 7 57 303 1) ML 7 e A ok
% E 5 &7k M I m A I A, Hadt— bﬁfﬁtﬂ E/A LA 1), PAVEAOIEEF sk DhRe, R4
W AR (TON ARG — B W&k DhRE, 43 & SR HRRA 8] B A (B -sep) FH U B (E - lat) (1 &7 5K 5
(R R, THE = FH B IMEE), FFHEILAS H EEHUE (A 2).

f£ RT-3DE HM X N aEAT O A VU YN T I 704, 18 B R SR R B 23R U o0 36 53 1140 3
LVEFHM F/C 0 5 2587 (Maximum Left Atrial Volume) LAVmMax X PN 8 240 i\ a2DQ A ab B,
2 LA XCF I 22 s e KB R(LAVmMaX) s e st/ NEFR(LAVMIn S S i S8, 1 D5 /2 B3 36 L 74
LAEF A i 3R 3850 LAVI (] 3). N 2D-STI (175 b5 H 38 A8 (Autostrain LA)F A, 75 aCMQ (H 3k
WE s E B I BB T, SRELBIET SR AIN /e P /ST N AR 240 e i a S A8 (Left Atrial Res-
ervoir Strain, LASr). /¢ /5% i NAF (Left Atrial Conduit Strain, LAScd). /7 F5 4% 1% 2% (Left Atrial Contraction
Strain, LASct). /7 5 22 JM A8 2% (Left Atrial Contraction Strain Rate, pLASRct), /5 i % 118 48 % (Left Atrial
Reservoir Strain Rate, pLASRr), /c b5 18 18 48 2 (Left Atrial Conduit Strain Rate, pLASRcd) (/4 4).
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Figure 3. Left room volume parameters
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Figure 4. Left atrial strain parameters
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25. GIHFESH

1 SPSS 23.0 AN TR, ELSMABEFURLERMIME + FruEZE(X£s5)ITBRREIR, PIgHIELL
BORM thals, BOREMAHRYEN TR R 2 WA AR, 2 P{E/NT 0.05 MCAFER FEIEE SR, B
eI

3. R
3.1. ARFREAEFEEELER

AHCM H 5 REAHLL, R T, XTI IFR Ny 46.47 £ 1354 %, 1 AHCM 213408 i
EWER 60.77 £9.71 % . WAL RE T BA mE S #E L (t = 10.337, P < 0.001). 2R (HR)TEH 4
(B fFAE R 35 22 5, STRRZF45 HR O 74.07 £ 9.06 k/4y, 1fi AHCM ZH I 25 7 = 4% 104.53 + 9.43 IR/47,
t IO SE R, P HR 2 5 A M St X (t=105.649, P < 0.001). MEAIMIRREL. & &, R
R T (BSA) S 5 445 S4B HL(BMI) 1ML 75 P9 2 7] 6 it 3 72 57 (® = 0.623, P = 0.733) . 45 U4k 1 fiivR

FE R PSR T, WAL AR R IR E 27 (P > 0.05). A Iehiiy, IKEEIREA. IR
SR BIRE R AE P A AR R 3 22 5 (P > 0.05). #R1M, (EfHEREMZ, BB EA/KFIERA
WIAEAE 22 5, SR L B BOVLAS 85 (248 35.32 £ 5.17 ng/L, 1fi AHCM ZH U2 T % 65.87
5.25ng/L, ZESFHEAREG T EE L (t=7.297, P <0.001). 455u1# 2 fins.

Table 1. Comparison of general information of the two groups of study subjects

F 1 RARRTRE—ARFIRIELER

SR (n = 150)

AHCM 41 (n = 150) e t P

PERI(FRI42) 85/65 87/63 0.623 0.733
E S (year) 60.77 +9.71 46.47 + 13.54 10.337 <0.001
B (cm) 167.4 £7.51 167.27 +6.35 0.006 0.994
4 5 (kg) 67.2+8.65 64.23 +9.06 0.911 0.406
BSA (m?) 1.73+0.15 1.72 +0.15 0.067 0.935
BMI (Kg/m2) 23.92 +1.99 22.86 +2.22 2.166 0.121
SBP (mmHg) 120.17 +7.13 121.8 +8.42 1.344 0.266
DBP (mmHg) 75.17 +5.98 75.13 + 6.67 0.007 0.993
HR (X/min) 104.53 + 9.43 74.07 +9.06 105.649 <0.001

Table 2. Comparison of laboratory findings in the two study groups

2. MEMRMRHLEERELERILER

AHCM 41(n = 150) S 4H (n = 150) t P

41 fiEg (< 10%/L) 7.15+4.32 7.05+3.13 0.764 0.434

Z1 40 (x10%2/L) 4.45+0.98 4.40 £1.09 0.422 0.758

I /R (% 109/L) 209.34 +70.32 212.18 +£52.10 0.459 0.566

MLLEE (/L) 137.23 +17.54 138.87 +21.34 0.367 0.734

25 I5 2 1 (mg/dL) 2.55 +0.80 2.56 +0.76 0.357 0.756
WLEF(umol/L) 77.18 +18.23 73.43+22.33 0.869 0.267

i B (mg/dL) 5.78 + 1.50 5.67 +1.36 0.491 0.56
B RBUVLAS 2 A (ng/L) 65.87 £5.25 35.32+5.17 7.297 <0.001
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32 MEBEEMBESHLLR

ST REAR K502 AT R IR A TR 7 00 B LA (LAD) A 0 Ji B B (LAL) LA B2 75 00 155 JE B (LAT)
AR ZE R (P $<0.001). 45 RU0FE 3 fin.

75 AHCM 2, E UG B B%, A ISR D E e, E/A LS 2 . SR 2 %
Z 4 E'-sep Al E-lat, PHZH 2 [A1J0 %35 7 5 (P {64 4l /9 0.325 £ 0.952) . i Ji, E/E'LUAATE AHCM 2 &
EWE . ARWE 4R,

Table 3. Comparison of two-dimensional parameters between the two groups of study subjects
3. MAMRIRIMN_ESHLLE

AHCM #1(n = 150) 2 (n = 150) t P
LAD (mm) 42.47 +2.60 34.10 + 3.46 34.161 <0.001
LAL (mm) 50.50 + 2.23 45.46 +2.41 48.343 <0.001
LAT (mm) 43.06 +2.27 37.01+3.45 39.011 <0.001

Table 4. Comparison of conventional spectral parameters between the two groups of study subjects
4. MERRWNKHENSESHELER

AHCM #i(n = 150) T HE 2 (n = 150) t P
E-mv (m/s) 0.72+0.16 0.83+0.14 2.862 0.006
A-mv (m/s) 0.82+0.2 0.61+0.12 -4.806 <0.001
E/A 0.94 +0.39 1.44 +0.50 4.376 <0.001
E'-sep (cm/s) 9.62 +1.42 10.04 +1.88 0.992 0.325
E'-lat (cm/s) 1234 +1.11 12.37 +2.13 0.061 0.952
E/E' 7.14 +1.56 6.32 +1.56 -2.032 0.047

3.3. EILbEEHSEXIEE

AHCM A0 S5/ S HUR 2 57 TR AL, BARFR I A5 KA O 5 B F(LAVMax) . fi/Ne O 5 45
FA(LAVmMIN), O 55 Al T A AL (LAVpre) DL AE O 5 BB BU(LAVN ) B &N, ERBEFSITYE
X, SERNE 5 iR

Table 5. Comparison of structural parameters of the left atrium in the two study groups

5. MEMRMNRIALELEES LR

AHCM 4 (n = 150) % HR4(n = 150) t P
LAVmax (mL) 61.62 +1.53 39.24+14 4.08 0.02
LAVmin (mL) 31.37+0.67 16.31+0.76 20.095 <0.001
LAVpre (mL) 17.97+3.14 12.63 +2.98 3.965 <0.001
LAVI 35.84+0.74 22.84+0.79 82.075 <0.001

3.4. EILBINEES RS

AHCM 4 [ 72 0 % 51143 B(LVEF HM) B 328 T 0B ZH, R 20 0 i 4 AR (LASV) 235 1 hn . it
4k, AHCM A 17O HEE B (LAEF) . 720 5 8 8 HE 2 43 BU(LAPEFR) J2 72 0 s 1 842 43 5L (LAAEF)
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PO A B 25 BRAR, IREEE R BA G AR . 4iRINE 6,

Table 6. Comparison of structural parameters of the left atrium in the two study groups

F* 6. MAMRWNRIELBLEHSHELE

AHCM #i(n = 150) T HE 2 (n = 150) t P
LVEF HM (%) 62.03 +0.42 65.83 + 0.56 402 <0.001
LASV 42.94 + 4,87 36.78 +4.77 25.977 <0.001
LAEF (%) 47.40 +0.87 60.54 + 0.86 4.188 0.018
LAPEF (%) 46.28 + 6.32 57.75 +5.09 6.977 <0.001
LAAEF (%) 34.65 + 6.29 46.83 + 4.87 7.053 <0.001

35, ZHRRIBERRRBIARSE

AHCM A [ 75 0 5 it A7 2R (LAST) RIS O 5 WSCAE 3 92 A8 56 (LAS ed) 5t 35 1 1% B2, (] BN o0 s AR A
2% NP AR Z (DLASRI) A AE 1L i Ut 445 301 e A1 18 25 22 (pLASRed) F 46 ) 1t 3 25 1 T % FR AL, 77 6 00 55 AR
[F] AR (L ASCE) R/ o0 55 WA i 7% A8 2R (DL ASRCt) 75 19 41 18] 6 ¥ 3% 75 5 (P > 0.05) . 25 R 7 fr

Table 7. 2D speckle tracking imaging results for the two groups of study subjects
= 7. MAMRI RN ZER BERRIRER

AHCM #i(n = 150) %t HE 2 (n = 150) t P
LASct (%) 16.27 + 3.50 16.06 + 2.39 ~0.269 0.789
LAST (%) 37.50 +5.63 33.69 +4.17 -3.043 0.003
LAScd (%) 21.23+2.94 17.63+3.19 ~4.619 <0.001
pLASRct (%) ~2.85+0.99 -2.88+1.13 -0.092 0.927
PLASRr (s 259 +1.18 2.03+0.80 -2.18 0.033
pLASRcd (%) ~2.41+0.89 ~1.83+0.91 2.52 0.014

3.6. HEXMILER

720 5 B L2 B (LAEF) 5 72 10 3 W46 391 192 A5 26 (DLASRC) A 7 100 53 67 7k 341 )9 45 28 (pLASRed) & 1E A
Ky T A 0 5 T T G 3 8 AR 26 (DLASRI) [ AH 5GP A 0.360 (P < 0.001). A0 804 1L 73 £ (LAAEF) 5
pLASRr 1 pLASRcd ¥ 2 BRI IEAE, 15 pLASRe FIAHSCMERES . o0 55 #7505 1L 4 2L (LAPEF)
55 pLASRc Al pLASRr ¥ 2 1EAH%, 15 pLASRed HIAHIE AN AR . 45 B4 8 .

Table 8. Prediction of cardiac function by myocardial strain rate parameters
7= 8. LA T RS H XL AE T AR T

pLASRc pLASRr pLASRcd
LAEF r 0.477 0.36 0.633
p <0.001 <0.001 <0.001
LAAEF r 0.231 0.532 0.532
p 0.021 <0.001 <0.001
LAPEF r 0.583 0.509 0.278
p <0.001 <0.001 0.033
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3.7. WLRSITER

NYHA I-Il i35 NYHA -V 28376 LAEF. LAAEF. LAPEF DL U LR AR 3 2 50 (45
pLASRct. pLASRr 1 pLASRcd) F¥JfF/E B EE R BAAT S, NYHA HI-IV 208 3% 1 LAEF. LAAEF
A LAPEF $5 ZKT NYHA 1=l 2083, AN, NYHA I~V 228351 pLASRr 22 5T NYHA 1-11
8, 1M pLASRct 1 pLASRed W A FIFEBE I FEAG . &5 a3k 9 Fiom.

Table 9. Comparison of cardiac function in AHCM patients with different NYHA classifications

= 9. F[E NYHA 4R E) AHCM BEEOBEThREELER

NYHA I~1l (1=94)  NYHA III~IV (n = 56) t P
LAEF 49.39 +5.77 4348 +4.42 5.677 <0.001
LAAEF 51.54 + 6.08 41.86 +5.48 8.976 <0.001
LAPEF 37.09 +4.33 30.65 + 3.97 6.809 <0.001
pLASRct ~2.86+0.32 ~2.77+0.28 5.43 <0.001
PLASRr 2.35+0.25 3.80 +0.37 6.843 <0.001
pLASRcd ~2.17+0.19 -2.89+0.22 3.081 0.032

38 EEMRIEHER

Jr 0 J 5 I 53 B (LAER) T (o o5 WU 406 191 % A% 22 (pLASRe) IR 4 P 5 AL R RSP 24 2 80N, H 95%
BEXIEC)ERETEZ, RHNESRAARFMEINE. RATS, LAEF MANTHZEMEN 2.16%
(95%Cl: —2.65%, 6.90%), ZH[A]~F3)Z1E M 0.92% (95%Cl: —4.13%, 5.97%), t K45 R ER2ZER LS
¥R (P=0.359,P=0.717). [FIFf, pLASRct [N T Z{E N 0.15%/s (95%Cl: —8.97%l/s, 9.67%ls), “H
[P ¥ Z2E N 1.39%/s (95%Cl: —7.43%/s, 10.53%/s), t £ 3875 it 7~ 22 S o 4 it & X (P = 0.966, P = 0.745).
R 10 Fios.

Table 10. Repeatability test of echocardiographic and 2D speckle imaging results
=10, BEOHES _HRCRIEERNES OGN

A T34 25 {5 (95%Cl) t P

LAEF

AP 2.16 (~2.65, 6.90) 0.94 0.359

2 ] 0.92 (—4.13, 5.97) 0.378 0.717
pLASRct

HH 0.15 (-8.97, 9.67) 0.043 0.966

2H i) 1.39 (-7.43, 10.53) 0.339 0.745

4. ¥ig

AHCM 1B —FhRE BRSSO LI 0, FLlm PRARFAE = 22323 O Z WUIE o PR T 00038, &
BEA ]« YR O R IR IR PRI E SRR, 7 B s e B PR AR T T G TS [10]. R IE AR AT AHCM
(IR FOB WG 2, (A TESY, IXARCRHB IR G T IE R AHZ 2 B S50T7 . AR, Semt =4k 5.0 3)
P (Real-Time Three-Dimensional Echocardiography, RT3DE)$: AR K& — 4k BT 55 i i £ A (Two-Dimensional
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Speckle Tracking Imaging, 2D-STI)#) & & Ay IE &5 44 5 Dh e S B PEAL B4 OB Bl e At 5T id@ % b
8T AHCM S 50RO ARS8 A S o0 E S5 TIReS 8L 0L
ABRBREETTHZE R, Fax AHCM X 220 55 4546 5 ThRE I BAR S

BEAGEWRE R TR, fEFEBTH, AHCM AP EE B3 s X A, X — KIS i
F—B, KW AHCM S ) T 7E i 2 B R, X PR RS 22 5 T Re S ik 1 B AE TR RIS, (DIESE 1
RITHBEZ I & A4k, BT AHCM B &9 X [11]. PE%). B, RE. BSA K& BMI 25 Sk 18
Fop B L 7E P 2H 1) ) oK R L 5 35 ME 22 5% . HR 7E AHCM 2 b 25 71, ATRES M T AHCM B 35 0 I 6 fif
AT B % 2 THARE R FEAIR A . X B E L T AHCM B O IG5 5 ThBE R N M6 S EUR Z MU A TR0
fth A, A HR 3Gk RO i . 7R IR AR T, TN ZOANe . i /NBR B I AT AR 4%
FEb R SR 7 5 2L TR 2 o R D00 5 22 5, K 3R I I S ML Y A AT REAS S AHCML K978 F o7 XU IR 3%
[12]. #RTM, fEAEAIRbR, EEUIVEE AE AU K BURAREY), £ AHCM i) 22 T+l g
ST 0 LZH B BT BRARSE, 13X 5 AHCM (1.0 LR JE AN AR 4E A0 s BRARFAEAH — 5. AWk, BEUL
55 (KT 1T T RS B T R AHCM B (0 RS, I 9 3R T P SRR AR 4R [13]

LAD. LAL PLJ LAT 7£ AHCM A R33N, K AHCM BF W0 RAE TIHENE”. F
E R, AHCM B3 O G RABM RS ONUIRE .. 4440 DL O =GPk D REFRG A 06, XL &
SLEE R 8OO b o, 26 51U A KA R [14], @Ext HIhae = AR R, WA A Oy
{14 fits £ Th REANIEG I Co 5 B 5 14 UG o

AHCM A0 SR 5 T X R4, BfARIA LAVmax. LAVmin, LAVpre DL LAVI
BB, XK BT IR AN AHCM 3% 72 0 55 B8 K (16095 H A AL 6] e LI PR 2 LT SR
o LAVI [ 38 KA 5 00 fE 0 1 7 B FE FE AR G, 3402 00O ML 857 S UGS (1) B B4R AR [15]. IRk, S5
T AHCM EBETME, EHIRI LAV AR T PPAl P ik R AN TS FoAT S o tehh, ol s
AT e 10 by A R PR R, IO R RS . PRI, XFT AHCM BT S, BR 7 oRIEO=E
FERRINBESL, BN R A0 55 BRI RIS RE AL .

AHCM H 1) /0 s DiRei Fi s R Bon, AHCM 3 1) LVEFHM B E K T X4, [FIl LASV B3
N, LAEF. LAPEF J¢ LAAEF 800 A B2 0. R IMAMIER T AHCM 3 /o0 3 R e
S UIRe B35 245, LAPEF F LAAEF [ BFAR T Bt — 0 Il 2 0 s () Fe 481 s AN B A IERR, T Rl
FEIR[16].

KA T F TR AHCM 4411 LASr il LAScd &3 & T 0 B2, pLASRr £l pLASRed (148 5% 75 &
Emm TR, X — RIS Z AT AL A — 3, 328 AHCM 83 (1400 55 ThRE T RE R AR T 38 M 0
Az, PAREG A O = 5K Th R Fhs

KT — LM TAE NYHA 439835 2 18 420 s RS SO WIN AR R S H W 22 5. 45 R,
NYHA [~V 2085 1) LAEF. LAAEF A LAPEF )8 35T NYHA I~ e . X mlfe T Ol
AR 2R R WO VAT 4 T B 4 0 B TR RS, 1 25 5 T RE A AR A T BRI IR Th RE Ao UL
W EBHIEARRE T o WA s AE O S WSO DY St A7 IR, SIS AR 2 (W1 LAST) S B Ca 55 B i 1k 7 5K
SO VA SRR R HAE O T 0 B ARG VR ZR N e =, UC 4 3 R0 A8 2 (L AS et) B S Bt s UL IR 2
SIAE 7o X TR A AL EIE T 1X—HLH, 24 AHCM RIS INEE R, BB 420 b AR S T aE .
B4 I BE LA K A sh B I Th e 2 52 31 3 R (171

SN = AEER PO BN G 4ERE FUB BRRORTE VP AHCM B3 7.0 45t S DR 7 i e Bl i 1 &
EEARMES, (ERT AHCM &35 700 5 4504 5 DI Re 0 VP4l SE N4 T AV« CENG RS J7 T, 1A
HATA) L. nfEEEMA, R AEERMIICT AHCM B 7o 0 s 4516 5 T Re it % K HE 18]«
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RS FHEMEACHIR T 7 5y PR ST RCR DR SN &85 e R 2 S AR RAE IS 1 2
JRZAh, (BIFE— AR AL, WA RAIR . shZ KBV HE . BE 52 BEHA. Wiz shs
PIZRECM, A RHEARRIBT TRt — P58 . RREEHE B2 B A ROR AW KA 5E %, X AHCM &
B0 5 G5 K S D RE RO PP AR A HEAN i, AT 50 R TS RS e A B
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