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CMR-FTENELENTEN SMESE
RERES{ES ISR E

T4, R
RIS IR R R, = B

Weks H . 20254F3 180 HHEM: 20254F4H11H; KA HM: 20254F4/18H

wm B

HE: 2T RILIRRMEE B (CMR-FT)E AR & ME B & PR A 0ZNTS MERERARERES
(WMH)KIZBME . 77k %EER20214E1 3 ~20234F12 3 T AR 2 1R ML E B FH L1590 . BTk
SR B OISR (CMR)RY RS, AR$E KR IR TR K K R Fazekas 73 20K B E 7 Xt A, B4,
mERH. WEREBENIERERZRAELCMRES. £8: (1) ANTFXRASREH, PERF
AR, Hey. SBPAKFFE, TGCS. GLS. GCPDSR. GLPDSRF&{K(P > 0.05); XA S5 EFHML,
ZHFRERTLEH%E X (P > 0.05). (2) {7 =JtLogisticE HSHEH, 4#(OR = 1.103, 95%CI:
1.104~1.170,P = 0.001). Hcy (OR = 1.115,95%CI: 1.015~1.225,P = 0.023). SBP (OR = 1.025, 95%ClI:
1.002~1.049,P = 0.036)- GCS (OR =1.384,95%CI: 1.163~1.648,P < 0.001). GLS (OR = 1.149, 95%ClI:
1.031~1.281, P = 0.012) & H MK H EFWMHKI ML BB E R, (3) ROCHITER: HEREEN &
I FE A 2 B WMHE2 B35 BE 8 K BN GLS (AUC = 0.762, 95%Cl: 0.688~0.826, P < 0.001); £ HEEEL
BRI I AR R WMH 2 B RE B S B OOAR R DT . 4248 + Hey + SBP + GCS + GLS (AUC =
0.895, 95%(CI: 0.836~0.938, P < 0.001). £1®: ¥, Hcy. SBP. GCS. GLSE I EfE+H EEZEWMH
MBCLEREER. ETER. Hey. SBPE AL ULNA M B AR AL & I A o 3 B WMH B A B = M 4E
FYEMSURNE, ABTHRARIIEREGT5EHE.
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Abstract

Objective: To explore the diagnostic value of left ventricular strain for vascular leukoaraiosis (WMH)
in hypertensive patients based on cardiovascular magnetic resonance feature tracking (CMR-FT)
technology. Methods: A total of 159 hypertensive patients who visited our hospital from January
2021 to December 2023 were selected. Cranial magnetic resonance and cardiac magnetic resonance
(CMR) examinations were performed, and patients were divided into control group, mild group, and
moderate to severe group based on cranial magnetic resonance images and modified Fazekas grading.
Clinical baseline data and left ventricular CMR parameters of all patients were collected. Results:
(1) Compared with the control group and the mild group, the moderate to severe group had increased
age, Hcy, and SBP levels, while GCS, GLS, GCPDSR, and GLPDSR decreased (P > 0.05); there was no
statistically significant difference in indicators between the control group and the mild group (P >
0.05). (2) Binary Logistic regression analysis showed that age (OR = 1.103, 95%CI: 1.104~1.170,P =
0.001), Hcy (OR =1.115,95%CI: 1.015~1.225, P = 0.023), SBP (OR = 1.025, 95%CI: 1.002~1.049, P =
0.036), GCS (OR =1.384,95%CI: 1.163~1.648, P < 0.001), and GLS (OR = 1.149, 95%CI: 1.031~1.281,
P = 0.012) were independent risk factors for hypertension with moderate to severe WMH. (3) ROC
analysis showed that the diagnostic efficacy of the single-factor model for hypertension with mod-
erate to severe WMH was the highest for GLS (AUC = 0.762, 95%CI: 0.688~0.826, P < 0.001); the
diagnostic efficacy of the multifactorial combined model for hypertension with moderate to severe
WMH was the best for model four: age + Hcy + SBP + GCS + GLS (AUC = 0.895, 95%CI: 0.836~0.938,
P < 0.001). Conclusion: Age, Hcy, SBP, GCS, and GLS are independent risk factors for hypertension
with moderate to severe WMH. A model constructed based on age, Hcy, SBP, and myocardial strain
has high specificity and sensitivity for hypertension with moderate to severe WMH, which helps op-
timize treatment and management for patients with hypertension.
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1. 5l

A VR G 57 7815 5 (White Matter Hyperintensities, WMH)& i/ L850 5 o WISASAE S, 46 H
M 5 R = B0 06 = J B0 Bz o 1 B e, AE T2 BRGSO 3 ok R e 2 7 41
FES, TLIAURE NS sRYRAS 5 [1]. BEF WMH 7GR BT RERBUA TR B ek & Sk
Fem R, BEE WMH [itke, T SBURFIAA SPATIIRE R, I FLINE R B2 D\ R B0 [ i 2R 1) %
b, FERT/RZZHEERIp SR b, ik 899 I 9 7T A L WMH [2]; 7™ 5 ) WMH 35 T 48 iR bR ik fii 2 o
O YURESE B A BB T S5 I PR ¢ s AR RO R [3],  PRARER ARG R . AR Z MR ] S50 WMH, {HAE
W [ATFI R [S] 2 E WA R . sk, miiES O MW AAAERE DI RE AR, KEHREH

il
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() e L 2 %6F o I 25 A AN Dl R i b e 3, ELCo IE S RN E 8%« 45 W R0 T R 45 5 T B A AR OR B DR B
P£[6], WMH & v gt — B hneE . G WFC[7]48 H 70 % 4 15 £ (Left Ventricular Ejection Fraction, LVEF) 5
WMH 7= E R ARG, 1X 0] Bt 5 WMH BRI H SRR EA O (O ER W, LVEF 3£
2 TR, RS B g mRE. Bk, #65E i S WMH R A K TR R BT AR R A
PR 70 2 VAN FR AR, 0 BB 3 AT 5 ORI PR A B I 2 o O IR RE S HRRFAIE AE I (Cardiac Magnetic
Resonance Feature Tracking, CMR-FT) 5 A& 5 T W L 52 7 51 1) — i G G b B AR, I PPAR Ak
JR RO WLEE BRHE, AR I RO WL A0 AS, AT S O LR I & 4 ThREARAS . DAL, 7
O FHA, 8T CMR-FT HREAS B 0O NUSAS BE S 0 BUBH R SO LR BT RE 2 400 Jik
Tk, AW CMR-FT HARER 78 A 0 5 RSN e LA WMH S35 B RS IZ B8, I I 3R A0
BERREEFIENS, SRS OZE I WMH 1520

2. M5 5%
2.1 MRAE

AW TN AR 7T . e 2021 4 1 H~2023 4F 12 H A fEARR S m ILE B, i B
AT <P LR AN U I 1% H 4R (Cardiac Magnetic Resonance, CMR)FG 7S . AHIF 5T 77 R4 A B A6 F 25 B 2 it v
[ it H#-PJ-F1-2023-30)

2.2. MNSHEBRFR

OINFRUE: FFE R E IR R VA 16 7S (2018 SEMEITRR)Y IS WikruE: 76 A6 R 2 E T,
EFH 3 wlEZ=ME, WK > 140 mmHg f(E)&F7KE > 90 mmHg; I4iE > 140 mmHg Fl&75K
JE <90 mmHg. BREEA: S, B TR B EZ9 .

HEBRFRE: (1) G IR 5K BLONIRE . AEJEBLC IR S M0 B s (2) MO JIE Dh e AU 14 (1
(B DhRe e w . HOARIEThRETUESE . A 70 Wb RGUB00 SOBIEMIR) s (3) WEAAFAEAS sk (4) B
P14 P PAY 8 A AR I 11 B RS R S50

2.3. IEpRFTRIER

AR B I PR B k) MRS AR08 . B4 45 £ (Body Mass Index, BMI). & iH[# i (Total Cholesterol,
TC). Hih =f5(Triglyceride, TG). 1% & Jig & 1 IH[# % (High Density Lipoprotein cholesterol, HDL-c). 1
% 55 Jlig 2 14 IH [ % (Low Density Lipoprotein cholesterol, LDL-c). i 7% > bt 42 2 (Homocysteine, Hey)-
Wk . BT KT .

24. 5148

AR o i S5 38 () Sk P SR 518 [ Fazekas 43 G000 B HEAT 0 4. B FLHCRELEKL R Fazekas 4
¢, VFENSME: Fazekasl 2k, BPERIFE: Fazekas2 2%, BHYRAY, BRI/ 5E4E, Fazekas3 4%, BEAHE, i
ABREE R . o WMH B X2, Fazekas 1 20 B # AREH, HT Fazekas3 EH R/, Toiksph
A BEAT 0T, R Fazekas 2~3 204 3 — 204 Jyrh B 4.

25.CMR BES5E &S

WEALPRAG A . {8 Philips Achieva 3.0T AL IRFFIC . (1) OlE. X EE AT LEM IR CMR
BMG, FPuEfaZs B ksl 7 41 3R 50 FlAT 3 ARl O i F 5 B (MU flas OB AT o 22038 s O Kb AT
e OB = O AT DL A O B . SKES L [BIPE)(TE) 1.52ms, FHE K [A)(TR) 3.0 ms; H4%
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A 45°, PLEF(FOV) 350 mm x 350 mm, 1 JCREE, ®ERE 25 NO3IAM, ZE 8 mm. (2) fifii. H
R HIEHE T1 AL E Be R F51)(TR 2000 ms, TE 20 ms, A% K/ 0.65 x 1.37 x 5.0 mm?3). REHif7 T2
JOA E e RT3 7 %1)(TR 3000 ms, TE 80 ms, #A&Z K/ 0.5 x 0.91 x 5.0 mmd), JRRTE K S 751 (TR
7000 ms, TE 120 ms, AZ K/ 0.65%0.90 x 5.0 mmd)., SRECHFL G F51(TR 2766 ms, TE 86 ms, K%
K/ 151 x1.89 x5.0mm?), LLEFHZEESEY 5 mm. JZEEEN 1.5 mm.

© (D)

Figure 1. CVI42 semi-automatic recognition of the end-diastolic movie sequence contours of the endocardium (red) and epicar-
dium (green) in patients with hypertension, including: short-axis (A), two-chamber (B), three-chamber (C), and four-chamber (D)
B 1. CcVvI42 FamiRAE ME B EEFHKAREAEMA). ZfE0(B). =/ (C). MiELD)BFEFIIRLRIEELLE)R
ERANO NI (SR )50 ER

CMR B #T: 4 CMR K& 5 N0 LS A B 1 CVI142 (circle cardiovascular imaging, Canada)#E4T
ST ONETHEESEON &L : 7R ThAEEEE, SO s R il UG 1 3 M 3R AT 20 O & I 7 BU(LVEF)
e 3 A 5K R WA 22 B (Left Ventricular End Diastolic Volume, LVEDV). 7z 0 % Wit 4 A 1 254 (Left Ventricular
End Systolic Volume, LVESV) % /2 0> % Jii & 15 3 (Left Ventricular Mass Index, LVMI) . 0o B A8 250 &«
W Rmh. . =R RVUE QT S NN, 5 3 77O 5 AT TR AR A AR O A
OVHMEES BRI TF B AT R (LI 1), B A SR RN AR AR Rl 28, 15 SIS B AR S, ALHERE
&2\ %4 (Global Longitudinal Strain, GLS). %44 J# 7] 4% (Global Circumferential Strain, GCS). #{&1%
] %% (Global Radial Strain, GRS); M. AR 45 Co L AL 8] (1 AR, BIARFEZIH RS, A0 HEBE AR 1] &7 7k H UG
18 4% # (Global Longitudinal Peak Diastolic Strain Rate, GLPDSR). &4 J [i1] 47 ik #1041 % 4% % (Global Cir-
cumferential Peak Diastolic Strain Rate, GCPDSR). #& {4 1% [r] &7 7K HA U4 {E I 4% 22 (Global Radial Peak Diastolic
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Strain Rate, GRPDSR). #& A [ U 4 #7104 {f 3 4% % (Global Longitudinal Peak Systolic Strain Rate, GLPSSR).
HEAR JE 1) i 4 304 {7 5245 2 (Global Circumferential Peak Systolic Strain Rate, GCPSSR). #4442 i Uit 4 1
{# A5 % (Global Radial Peak Systolic Strain Rate, GRPSSR).

2.6. ZitES

K SPSS 26.0 # A4 & MedCalc AT ST 08T . FFE IESAMAITHEREERHMIIE + driEZzE
(X+s)Kow, HEECRA T Z 0 AEIER A0 R TE i TORER F A A £ (U 4347 [ BE) M (Pas, Prs) 380K,
2 1) LR AR RIS 36 . THELEE R n(%) 3R, AIRLECR A 2155 . KA Logistic [51Y34 47 i i &
HAEREE WMH BRI 2. %238 # TAFRFIE (receiver operating characteristic, ROC) Hi 284 Hr vt %15
ot v ML A o B B WIMHL S TR KU T 280 BE , FF53 I3RAS & SEUBIURR B . R 7 P A e T
P <0.05 HZRA G L.

3. /R
3.1 BABHIGKELERK CMR 28RVAEBI L

3.1.1. ZHBHIGRELERLE

LS 159 B i 3, 42 BGTREZE, 71 BIRRIEA, 46 BIrPE A . ARt TP AL
W Hoy WS4 s 7K T3 B 4 R 6 IR 21 (P < 0.05), 58 3 20 5 5% HE AL 1) o WL &5 1124 22 (P > 0.05); =
MR, BMI. TC. TG. HDL-c. LDL-c. :0>ZF1 DBP % {3 L4t & X (P > 0.05), W.#% 1.

Table 1. Comparison of baseline data among three groups of patients
F 1 ZHBEELAMER

febr KB (n = 42) BEHAMN=71) Fp E JE4H (n = 46) IFIZ 1 P{H
I (%) 18 (42.86) 34 (47.89) 20 (43.48) 0.355 0.838
GRTh 58.02 + 7.82 59.03 + 9.37 63.91 +8.73 6.010 0.003"
BMI/(kg/m?) 26.21 +3.82 25.10 + 2.89 25.22 +3.72 1.541 0.217
TC/(mmol-LY) 418 +1.11 421+1.21 428 +1.17 0.100 0.905
TG/(mmol-LY) 1.45 (1.11, 2.10) 1.56 (1.11, 2.36) 1.41 (1.17, 2.01) 1177 0.555
LDL-c/(mmol-LY) 2.57 +0.83 2.61+1.43 2.60 +0.95 0.013 0.987
HDL-c/(mmol-LY) 1.06 + 0.24 1.15+0.42 1.03+0.26 2.153 0.120
Hcy/(umol/L) 14.18 (12.05, 16.45)  14.5(11.60,17.56)  16.41 (13.46, 19.33) 8.195 0.017"
LFR /(YR /min) 79 (72, 90) 78 (69, 85) 77 (70, 86) 2.173 0.337
SBP/mmHg 134.02 + 17.63 135.20 + 22.21 146.37 + 26.35 4.413 0.014*
DBP/mmHg 88.45 + 14.40 88.39 + 12.63 88.17 + 18.61 0.004 0.996

E: BMI: BAFi RIS TC: SPHMERE, TG HM=H5; HDL-c: m%/WHREEMEMERE, LDL-c: KEEREAM
EEE, Hey: IMiBFRAMENES; SBP: Ui4i/s; DBP: #FikIE; "P<0.05 ZF EA ST Lo

312. ZHRBHEALLEINESHELE

=4HE b, TP EEZ GCS. GLS. GCPDSR. GLPDSR 7K V44 & 40 Jo ot e 4H A (P < 0.05), #%
JE 405 e R 2 B) R LSe35 5 (P > 0.05); =4 GRS. GRPSSR. GCPSSR. GLPSSR. GRPDSR. LVEDV.
LVESV. LVEF. LVMI ZR gt 2= (P >0.05), WL 2.
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Table 2. Comparison of left ventricular function parameters among three groups of patients
2. ZHEBHELLENRES KL

{7 SR (n = 42) BEEH(@N =T71) FHEEYL(n = 46) Fiz /& P 1H

LVEF/% 56 (50, 64) 53 (47, 62) 58 (48, 65) 1.642 0.440
(LVEDV/BSA)/(mL-m?) 75 (69, 81) 71 (60, 82) 76 (62, 90) 2.144 0.342
(LVESV/BSA)/(mL-m?) 32 (26, 37) 31 (23, 38) 32 (24, 40) 0.224 0.894
LVMI/(g-m?) 77 (72, 82) 78 (71, 85) 81 (74, 88) 5.584 0.061
GRS/% 38.20 +6.20 37.55+6.14 35.57 +7.85 1.194 0.151

GCS/% —21.06 +2.84 —21.10 + 2.52 ~18.16 + 2.96 17.915 0.001"

GLS/% ~18.26 + 7.60 -18.23 + 4.69 -15.11 +2.25 6.056 0.003"
GRPSSR/s ™ 2.65 (2.11, 3.02) 2.64 (1.64, 3.94) 2.61 (2.27, 3.39) 0.339 0.844
GCPSSR/s ™ -1.10 (-1.42,-0.90) —1.08 (-1.39,-0.87) -1.08 (-1.28,—0.84)  0.382 0.826
GLPSSR/s ! —0.77 (-0.94,-0.58) —0.76 (-0.91, —0.62) —0.68 (—0.93,-0.36)  2.714 0.257
GRPDSR/s™ -2.02 (-2.89, —1.46) —2.02 (-2.67,-1.06) —1.90 (-2.68, —0.21) 1.846 0.397
GCPDSR/s 0.92 (0.77, 1.07) 0.93 (0.71, 1.15) 0.83 (0.42,0.94) 10.530 0.005
GLPDSR/s? 0.78 (0.58, 0.98) 0.74 (0.60, 0.94) 0.65 (0.46, 0.83) 6.683 0.035

VE: LVEF: 0= M2%; LVEDVIBSA: O EEFHKRIIAFFRMUE; LVESVIBSA: 7= R4 KA FRL
f; LVMI: ZEOEFRETES: GLS: BAAHMNAS, GCS: Bk mMA; GRS: KR NAF; GLPDSR: ik
NI EF IR I E AR 3R, GCPDSR: 4R ) &7 5K HAUE {H N A8 % ; GRPDSR: #4217 &7 ik HHIE(E M AR 28, GLPSSR:
AR\ A WV AT 3R s GCPSSR:  #E4ARJ [mUS 4 AU (B S AR % ;. GRPSSR: #ER A2 [l 48 HIIE ERAE R P <
0.05 ZREH G5 L.

3.2. =433 Logistic RZEVAS S MEFEPERE WMH HNEKRER

B 1. £ 29 P<0.05 fI4EHSY . Hey. SBP. GCS. GLS. GCPDSR. GLPDSR [alJ3 4 #r, iR, 4F
#4(OR = 1.103, 95%Cl: 1.104~1.170, P = 0.001). Hcy (OR =1.115, 95%Cl: 1.015~1.225, P = 0.023). SBP (OR
= 1.025, 95%Cl: 1.002~1.049, P = 0.036). GCS (OR = 1.384, 95%Cl: 1.163~1.648, P < 0.001). GLS (OR =
1.149, 95%Cl: 1.031~1.281, P = 0.012) 2 = i K A HH 55 % WMH [N fE G R R . H B WMH R 2R X
FOBEAERY . Hey WCHE E3Gnm T, B GCS. GLS FHIKmitmE, Wik 3. % 4.

Table 3. Univariate analysis of risk factors for hypertension with moderate to severe WMH
3 BlE#FFERE WVMH BREZNEEZS R

A B SE Wald y2 P OR 95%Cl
o 0.072 0.023 10.283 0.001" 1.075 1.029~1.124
Hcy 0.102 0.035 8.505 0.004" 1.107 1.034~1.186
SBP 0.023 0.008 7.380 0.007 1.023 1.006~1.040
GCS/% 0.369 0.076 23.677 <0.001" 1.446 1.246~1.677
GLS/% 0.134 0.044 9.296 0.002* 1.144 1.049~1.247
GCPDSR/s ! -1.509 0.519 8.442 0.004* 0.221 0.080~0.612
GLPDSR/s? -1.784 0.718 6.180 0.013"* 0.168 0.041~0.686

HE: "P<0.05 EZRAGGIEE L.
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Table 4. Multivariate analysis of risk factors for hypertension with moderate to severe WMH
F 4. BIEFFERE WVH BIREZNZEZS R

A B SE Wald x? P OR 95%Cl
GRS 0.098 0.030 10.538 0.001" 1.103 1.104~1.170
Hcy 0.109 0.048 5171 0.023* 1.115 1.015~1.225
SBP 0.025 0.012 4.407 0.036" 1.025 1.002~1.049
GCS/% 0.325 0.089 13.332 <0.001" 1.384 1.163~1.648
GLS/% 0.139 0.055 6.332 0.012" 1.149 1.031~1.281
GCPDSR/s! -0.401 0.551 0.530 0.467 0.670  0.228~1.971
GLPDSR/s -1.361 0.843 2.602 0.107 0.256  0.049~1.340

E: "P<0.05 EREFGI¥E L.

3.3. {FIFERE . Hey, SBP. GCS. GLS RESHHAEASHER WMH BFiX & T{Edh
#(ROC k)

BRI F A A v ML A ELE WMH IR XU TR RE ) AUC M/ BRI SBP (AUC = 0.632,
95%Cl: 0.552~0.707, P = 0.006). Hcy (AUC = 0.644, 95%Cl: 0.564~0.718, P = 0.003). #E{#%(AUC = 0.669,
95%Cl: 0.590~0.741, P < 0.001). GCS (AUC = 0.759, 95%Cl: 0.685~0.823, P < 0.001). GLS (AUC = 0.762,
95%Cl: 0.688~0.826, P < 0.001). 2% K Z= LA BRI A A B A2 WMH B XU Pl 25 5 1 AUC M/
BRI NIER =, SBP + GCS + GLS (AUC = 0.848, 95%Cl: 0.783~0.900, P <0.001). 1% —. Hcy + GCS
+ GLS (AUC = 0.854, 95%Cl: 0.789~0.905, P < 0.001). #%—. 4§ + GCS + GLS KB &R (AUC =
0.858, 95%Cl: 0.794~0.909, P < 0.001). #AIJY. 4F#Y + Hey + SBP + GCS + GLS (AUC = 0.895, 95%Cl:
0.836~0.938, P < 0.001), W% 5. [ 2. |43,

Table 5. Results of ROC curve analysis for evaluating hypertension with moderate to severe WMH using age, Hcy, SBP, GCS,

GLS, and their multiparameter combined models

5% 5. fF#&. Hcy. SBP. GCS. GLS REZSHHAEIIEGHSMEFTERE WMH B ROC IS4 R

ZH kT REUE e AUC 95%ClI P1H
R 65.50 %/ 50.00% 76.10% 0.669 0.590~0.741  <0.001"
Hcy 15.04 pmol/L 64.70% 60.20% 0.644  0564~0.718  0.003"
SBP 138.50 mmHg 67.40% 61.90% 0.632  0.552~0.707  0.006"
GCS —20.03% 73.90% 68.10% 0759  0.685~0.823  <0.001
GLS -19.13% 93.50% 54.90% 0762  0.688~0.826  <0.001"
W + GCS + GLS - 80.40% 83.20% 0.858 0.794~0.909  <0.001"
Hcy + GCS + GLS - 91.30% 69.90% 0.854  0.789~0.905  <0.001"
SBP + GCS + GLS - 71.70% 85.00% 0.848  0.783~0.900  <0.001"

F# + Hey + SBP + GCS
+ GLS

E: "P<0.05 ZREFHIT¥EE L.

93.50% 71.70% 0.895 0.836~0.938 <0.001"
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Figure 2. ROC curve analysis of Age, Hcy, GCS, GLS in diagnosing hypertension with moderate to severe WMH
[E 2. &F#¢. Hey. GCS. GLS iZHimM/EfFEE WMH B ROC BiZk 54

100 |~

80 |—

SE. R .

Buik (%

40 |- JF

20 |-}
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80 100

| | |
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10045 7 (%)
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Figure 3. ROC curve analysis of combined detection of hypertension with moderate to severe WMH using age, Hcy, GCS,
and GLS. Model 1: Age + GCS + GLS; Model 2: Hcy + GCS + GLS; Model 3: Systolic Blood Pressure + GCS + GLS; Model

4: Age + Hcy + Systolic Blood Pressure + GCS + GLS
3. &#4. Hey., GCS. GLS BEARNSMEMPERE WMH 8 ROC BiZ 5 HT. ERI—: £ + GCS + GLS; 1&
Hey + GCS + GLS; #BI=: WHEE + GCS + GLS; #REIPN: 4F#Y + Hey + SBP + GCS + GLS

A=,
2083
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4. W1ig

CERS G KR M WMH PRI 3R, AR I CUTE S AR A0 7 20 2075 4 45 A3 A 31 78 40 FAOAIE 5
[8]c AXEERE R, FEHE WMH B R ER A AR S, FERERIBK, WMH (152 B i ™ &,
HREH SR BAMILER TSR, WHEPZEERE D, BE WMH 2 IEFIRE, 52amirim
F—2[9] Hey T UE S 2 ik o A A A0 Cafidi 0L 9299 P 2 86 R 3R [ 107, AL HCAH L TA] 1) 43T LA o R+
Sy IR . WEFER I Hey 1 20em N i A0 ThRe, & &7 Ik ThRESZ 41, — 77 TH B85 O U8 A SCm
WA, 53— 5 THE 454 A R 40 5] il /N A 5 P 0 LA M 3 A S Sl ko AR R A [11] o AT 5T
FIRER B, FEEEH WMH ) Hey KPR A et A TH R . bah, BATEEH Hey £H HEE WMH
IS fERE R ER, Hey & EFF 1 pmol/L B, f S B WMH (1) RS 0 1.115 £, X SERE0F 545 1
—8[12], $ERFE Hey B BT/ WHM (R AE, IEZRM IR . i 2 5 800 ifn 5 ¢ B ik 52
1, SIS, 90 i e B, T 5 SR 45t 2R RO 22 R S 3 A [13] o A ST e 25 3
N, HEE WMH B3 I S & TR A R, &9k EAE A Egi %25, X5
—%, 50 % ZHi WMH FIEFik - A 9%, 50 & 2 5 WMH FSCHs i I i 5k [14] -

FEOFENAR EEIE AR AR Ar. A F g AR ROS, TEMERGE, JE R A e e
SRR, SRR ER[15] . BEAEIRPR b5 P BE SUE B P 0 8 B G B AR PEAl 2 O LN AR, R
AR BRAEMIMESI, (HZBER S FERAE, XTEMGUR BB, 5 AR A 2 (a1 & 0 22 5 M4
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7). RSO R B, —HEH LVEF L4tk % 5, HKT 50%, 5% A RaEamt, +
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FARS H 25 R —218], FIRRATRIB FRABIES: 76 T — S WIG R A O, H 0 LVEF AS 2 LI
HRH . GCS. GLS WIFEILS WMH Z[A] 1 SCALHI M ANE 2, (=20 85 LVEF 1%, X5 ik
WMH 3 IR 2 — AN 2, AN KT RERSCATRA T T 45 IR R 25 . (2 GLS FZZIN L ILEF4E
WARR R L, XSO A e AL T 0B AR, Rl 2 2 32 BIEEAS R AR B0 ) 2 68 57 AT 11 5
Wi, DA GLS A g AL 0o =8 e il iR AUk id 18] ZE LARTIOBT 7T b, BRI GLS EHGE S4E 510
I FE R PN 25 S UG O%[19]. oA Fifs e, FESIKAE B2 3G i 52 0% o GLS F&MIK, R GLS & Wi
IRBNKRAEREAL AR FR[20]. FTLA, GLS 5 bk f& [ R 2 A0 20 Bk A 22 39 ik DG BX T Ry GLS S5 ABE Fi
FIRIG WMH 2 T8 (1 PR (s B A B e . kA, BWFsesa i, RO URRE 1 S ko A e 1
Z ORISR FE G, GLS 5 WMH Z [ B SRERATIRLEAE[21] . HAR, GCS Sy 0o~ B i i - 4%
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YHERIN. L ANEIAIA . NARZR AT DURE I S AN OB AN O e . S 5KIESh IR . &7k
T Re i — B DA A 2 B0 R R B A Ao i 07 008 BRI A% oA L [23], FRATTARF 8 b L WMH . 3%
) GCPDSR. GLP DSR ik T-#E4 Joxt B4, Ui EE WMH BE LUEE IR, TR %
fiko HYGE AN A% GLPSSR. GCPSSR. GRPSSR 7f =4[] Z R L4t 1T 245 3, RWFHEE WMH 1=
FOkDIREEG I, 5 RUSSO “E[18]MHF T4 R —5. A1, Z K E Logistic [H]JH5#r45 R BoR
GCPDSR. GLPDSR A2 fm il B A E B2 WMH AL SR R 22, RIS 4R 5 2 WMH [0 57 6 o 18] 3%
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BGATUN 7 ROC HiZk, Z5RE/R, (EHKZEMNAE G, GLS X WMH KA it 5e
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