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Effects of arteriosclerosis on cardiac structure, function and exercise change per-

formance in adults

CHEN Yishan, LI Junping, KONG Zhenxing, YU Jingjing, ZHANG Hanyue, ZHANG Yimin

(Institute of Human Movement Science & Key Laboratory of Physical Fitness and Exercise of Ministry of Education, Beljing
Sport University, Beijing 100084, China)

[KEY WORDS ] arteriosclerosis; cardiac structure; cardiac function; exercise stress test; brachial-ankle pulse
wave velocity

[ ABSTRACT] Aim To evaluate the characteristics of cardiac structure and function in atherosclerotic adults during
quietness and exercise in order to assess the risk and adverse consequences of cardiac changes during exercise. Meth-
ods 107 Beijing residents aged 40-59, including 21 males and 86 females, were selected. According to the criteria of
brachial-ankle pulse wave velocity (baPWV) , the participants were divided into normal arterial stiffness group (n=71)
and arteriosclerosis group (n=36). After resting echocardiography, all participants performed a horizontal exercise test
that the initial load was 25 W, increasing 25 W every two minutes. Echocardiography and blood pressure data were ob-
tained at 30 seconds before the end of each exercise and convalescence. Results (1) Compared with the normal arteri-
al stiffness group, the arteriosclerosis group showed increasing interventricular septum thickness at end-diastole, left ven-
tricular posterior wall thickness at end-diastole (LVPWd) , left ventricular mass, left ventricular mass index, ejection frac-
tion (EF), fractional shortening (FS) (P<0.05) and decreasing peak flow velocity of early diastole/peak flow velocity of
atrial contraction (E/A) (P<0.05). (2)Left ventricular hypertrophy in the arteriosclerosis group was much higher than
the normal arterial stiffness group (P<0.05). (3)BaPWYV was positively correlated with heart rate, EF, stroke volume
and FS (P<0.05). (4)During exercise, left ventricular end-diastolic diameter, LVPWd and systolic blood pressure in

atherosclerosis group were significantly higher than those in normal arterial stiffness group (P<0.05). Conclusions
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Cardiac manifestations of atherosclerosis individuals include thickening of ventricular wall, increase of left ventricular mass,

enhancement of systolic function, decrease of diastolic function, and remodeling of left ventricular geometry, and the

change of systolic function is independent on the change of blood pressure. Compared with heart changes, arteriosclerotic

people should prevent excessive blood pressure during exercise.
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OEIIREA R H R BHANE, /IR A0
EFSKIRE A SL TN F A , 185 700 2 W 46 D BE Y
REATREZ ARESAT &2 RA BTN LIS
UEFIN 78, A T BRIk 41 i 1% 5 3 B ( brachial-
ankle pulse wave velocity , baPWV ) 1E R PEHY IfiL 45 15
i BE T BIFE b BAT RAF B Al SE Al A 4, ©
o) T ONHE D 2 R R Rl RS v
I, ASSCHE baPWV 50 RSG5 14 DI AE [z 3l 224k
FAER SR AET IS, B7E L B kAL A A R
A FRUTRPEA Bl BKAE AL B 12 Bl O B D BE
LG B IR 5T RE T, 4R AR AR RRAE , M R
il € i 1 3z g Ak 75 I SR 32 Bl b i 8 R Ah
PHBY R A S T SERY B N

1 ZRFnFix

1.1 #HRXMKR

W 107 4 40~59 W W E R, B 21
A, ZH8 A, BEXIAZRE LR MR AE
T, EREE, A EZEmFRES, TAHFHE
RERRE 1,

® 1 ZHEERER

Table 1. Basic information of participants

B W B (n=21) LM (n=86)
IR (%) 49.62+6.35 51.74+5.94
B (em) 167.88+6.25 157.10+5.92"
Wi (kg) 72.41+8.54 59.37+8.37"
BMI(kg/m?) 25.66+2.45 24.07+3.23"
SBP ( mmHg) 131.67+18.27 125.63+15.21
DBP ( mmHg) 81.67+11.68 77.09+9.21
baPWV(em/s)  1427.71£219.14 1319.85+183.98"

a i P<0.05,5 B E,

12 HEENE

2 BB R AR BT AR o T M) B K ik ot
ZRE &S m KR EHRATNE, FIHE R H
(body mass index, BMI), BMI=1kJfi &/ & &*(kg/
m*),
1.3 MmENE

% A Omron HBP-9020 4 H 3 & F MLk if, %
RKEHFL 0min o, 7 LERBEINEFEH WS &
R, NEH HBMETHA L, T/ fF7L”
A, B mENE,MNELE K G, EFETE LN
W 45 E ( systolic blood pressure, SBP ) . 47 ik &
(diastolic blood pressure,DBP) ,
1.4 baPWV UE

% | Omron BP-203 RPE I 24 ik 72 b 4 1l B
FREHL 10min 5, FETRERLE, F& W
BRAR T A F A W B AR K R A A 4T b
B RCTBOR S, £ #h o R AR & xR R B Bk A
HT4ERERS2~3 em, TREFAEREMT
TE%ZWW,%&J%’F%EE W 1~2 cm,&‘%%%%%
BTZoHEr K, EERBRFCERELE,
B3 i EH#ATN K, &5 A& F M baPWV 8y -F
HEHAT R A AT,
1.5 BEOCIHEKRE

B %£E GE A8 &£ i Vivid 7 ¥ & # %
B, M4S 45 3k M % 2.5 MHz, 2 B %K % T
Bherfe (20) BN, FREER R AETHA A%
Bd, ToABERESFTRBASER M Z R
WA M A EG, FRORNEY®E, A
Hedin % T REERET —AB oL, ]
e O AR L . BT R A8 L 36 [ (ultrasonic car-
diogram , UCG) W EE W&E AEENEH S B (H
s E Y M e B SR Fe B A A AT,
FEHpAMEERE - AKRBEE, ECEEHER
WA E E FR 47 K K B Z (interventricular septum
thickness at end-diastole, IVSd) | Z |8] f§ ¥ % K B &
( interventricular septum thickness at end-systole,
IVSs) . &2 W % 47 % K W & (left ventricular end-
diastolic diameter, LVd) | 2 0 Z ¥ 45 K A 72 (left
ventricular end-systolic diameter,LVs) | 72 /0 % J& B 47
i K B J& (left ventricular posterior wall thickness at
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end-diastole, LVPWd) .72 % F & £ W %5 K B & (left
ventricular posterior wall thickness at end-systole,
LVPWs) . Z& 5 £ 47 5k K & AR (left ventricular end-di-
astolic volume, LVEDV ) | 72 & £ Yt 45 K & R (left
ventricular end-systolic volume , LVESV) ;& i I & 2%
FEAF A & F (heart rate, HR) | = 48 ## 1fn % 47 75k &
WAME E W 58 f f s B R A Bt A
(E/A) BAT 4 48 47 5t 1 2 2 (ejection fraction, EF) |
FH 4 W E (stroke volume, SV) & #r & (cardiac
output, CO) . 57 % 45 /7 7 # ( fractional shortening,FS) ,

BAE AR Z A8 F T E (left ventricular
mass, LVM) | 7 & % Jit & 75 4% (left ventricular mass
index, LVMI) A8 %t % % & & (relative wall thickness,
RWT), LVM=0.8x1.04x[ ( LVd+LVPWd+IVSd)®—
LVd*1+0.6(g), LVMI=LVM/H*"(g/m*")[H: & &
(height) ] , RWT=2LVPWd/LVd,

22 E LA A A AR YR LVMI A2 RWT &9 7 [ 7
Xk 4 MERY (1) 2QEEFMARWT X
LVMI 5 F % ;(2) 18 £ E M . RWT 3 fn, LVMI IE
%5 (3) S BB F  RWT K LVMI 3738 b s (4) B0
MAEJE RWT % ,LVMI 3 Ao, B % =49 g/m>’,
LM =45 g/m*> & LVMI # /") ;RWT =0.42 %
Bt
1.6 EzhHfaritm

KA FF% Linak BN X b F 84T F h Wb L&
BEMZRERFRERAS 10 min 5, AT % #
UCG Hfgfnt [k, AR A wsh H¥) &
K25 TR (W) 2, & S 5 F 4 F 2 min, & 0K 5 3
25 W Fidw &, B F 8 ERFF 60 r/min, & F R i
WA 30s WkATZE 3 F 4 UCC Bkt , &
HAATESE (B FE QS EFE) R(ACSM iz 3
MR GEHAF )", H B 4 L F et b
o, B AFRELERKE, ERZRE#HE 4 min,
BHEAFRAREARR,KEH 4 min B, FNE
PG 30 s WRBEZIRE I B UCG B & A& | 3642
4R, ZREERK— AT FRNE 555 L0 B K
290 s WL b g2 bz s, N7 4 0k ST % RO i
ZIRHFWREEZH AT,

1.7 BIRGZITSH

> A Microsoft Excel 2013 # 32 %% # | SPSS 16.0
MHBEJ/HATRIUE 2T, HEFH U ves #HR 1T E
R RN R A & S A SN 2o
THETORE 22 A R R e R L X A B s R R R A K
AMEBAR KX R, RBNMARR, B3 KER o
=0.05,P<0.05 % 2 FH R FE L,

2 & R

2.1 ZikEBSAEBER

R & O I 2 25 B 2/ Bl 4l 15 (1993 4F)
(T FR A . baPWV < 1400 em/s A 3 ik Al BE TF 5
baPWV =1400 cm/s 4y 2 fk i1k, $ 323835 73 1 50
JokHsE B 1 H Al A sh Bk AL 2, 5 o) kR B E R Al
R 0)) 0 TR NG B (<3 N (1WA = =0 1WA
AR E RN (P<0.05;38 2) .

2. ZiIELARBR

Table 2. Grouping information of participants

b B VKA T 4 KRRk 2
(n=71) (n=36)
BE[BI(%) ] 11(15.5) 10(27.8)
FEE (%) 49.28+5.88 54.75+4.99*
B (em) 159.18+7.61 159.29+6.90
Wi (kg) 61.78+9.18 62.24+11.18
BMI(kg/m?) 24.36+3.04 24.41£3.39
SBP ( mmHg) 120.90+12.51 138.47+15.69°
DBP ( mmHg) 75.17+8.19 83.56+10.58"
R B (%) ] 13(18.3) 19(52.8)"
baPWV (cm/s) 1228.93+89.25 1562.08+153.54"

a } P<0.05, 5 sh kA B 1IF # 41 Hh g

2.2 REIRES T Zh Bk RE 1L 30 BE 45 44 F0 Th g8 i
Al

221 2MACELEMDRIEIFGE  S3
JOcHsE 5 A 4 b A, BN KR A 2 22 0 = S5 A4S AR
IVSd \LVPWd & ZHE (P<0.05) ,LVM .LVMI RWT
L EHEIN(P<0.05) ; 2D EUIRETR bR EF FS i &4
J(P<0.05) ,E/A B EREAL(P<0.05) (£ 3) .

222 24 ASEILTHE G S 2 H{IEE
JUfT R B 22 5 LA G it 24 8 L (XP =12.921, P<
0.05;%%4),

2.2.3 baPWV 5 £ F 45 Hyfe 2 L4547 1) 69 48 %
X% CRAMRARICS XS baPWV 5720 % 251
FTIREFE br ] 9 AH G OC R FEAT 70 07, 458 1 AR % | 1k
B2 AAE &P baPWV 5 £.0E I HEFEFR HR
EF .SV . FS ¥ 52 IE A& (r 2 0.241,0.375.,0.297,
0.362, % P<0.05) ; #EHI 14 R0 2 M8, LB
MEIER 2 baPWV 57250 F DIREFE AR EF (FS 21
X (r H 0.311,0.313, % P<0.05) ; &5 1l J& %
baPWV 5 EF 2 IEAHC(r=0.425,P<0.05) ,
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& 3.2 HALELMFINEEIEIRHLLR
Table 3. Comparison of left ventricular structure and func-

tion indexes between two groups

L BEFERR By ok B TE 20 oy kA A2
IVSd(cm) 0.81+0.12 0.89+0.11°
LVd(cm) 4.660.41 4.6420.37
LVPWd(cm) 0.800.12 0.8720.13"
LVEDV(mL) 101.11£21.33 100.47+18.66
LWM(g) 122.70230.30 137.3732.52°
LWMI(g/m?>") 34.84+7.58 39.23+9.14°
RWT 0.34+0.06 0.38+0.06"
HR(K/4%) 65.34+8.86 68.64+10.95
CO(L/min) 4.85:1.57 5.43£1.77
EF(%) 61.30+7.88 65.33£5.20"
SV(mL) 61.56+12.83 65.11+14.41
FS(%) 33.25+5.59 36.03+3.59"
E/A 1.50+0.39 1.19+0.45°

a A P<0.05, 5 s kAT BE IE # 4L Eb A

R4 2BECEILMERNSH[F(%) ]

2.3 BERIRETEhAKEE S DAEE AT BE L

$51E BY B0
23.1 24iEFHLEFR ZIH RN &M

5 1z shis, sh ks T 4i 78 Kb =X R B 47 G817 1B
W12 Bl BT 35 B 1Y) e i 32 2 1 g F1AZ 2l 8 ) 24 4
FAR T Sk BF IE # 41 ( P<0.05) , HFr A 2 ik # iz
SR F 3 o, RlE sh 2k ffr ¥ &+ 75 W5
UEAN , B RKRE AL 32 Bl e R0 36 % HE0 33
FART S KA 1E W 4 (P<0.05) |, Bl A 58 1F 4 4
i5 B0 EE TR R RO 53.20% ~ 104.21% HYHLL R
BN TIZ 5, SE 24 71.98% $.00 3, 3 ik A 4k 20
35 B0 T R R0 48.45% ~ 102.22% HYHLL Y
RN iz 8l SEYI R 67.07% L (K S)

2.3.2 24WEFH Y A E LM I HRIEAREG iR
BB 1 EGENIZE sh I dR B B, 5 3h kA 3 1E 5
L, sh kAL 20 TVSd . LVPWd i FH I E (P<
0.05) ,SBP \DBP W} &1 % (P<0.05) ; iz 3 i i 45
RN 2238 TR B d KAE SRR ) By B, 5 sl kR I
WAL LR, kAR fL 4] TVSd . LVPWd i 14 )= (P<
0.05) ,HR &34 (P<0.05) ,SBP i F 4 & (P<
0.05),

Table 4. The distribution of left ventricular geometry in two groups [ case (%) ]

4y ZEDEIEFEMI PR E A [ P A B B MR X2 P
B Ik AR IE 4 56(78.9) 10(14.1) 0(0.0) 5(7.0)

12.921 0.005
kA fk 2 22(61.1) 5(13.9) 6(16.7) 3(8.3)

% 5. 2 HiEHRTE R A fr B

Table 5. Exercise time and load in two groups

moH BIAE B IEH 41 Sk fb 4l
LR (W) 108.10+24.92  97.92+18.30°
IZ BN E] ( min) 8.65+1.99 7.83+1.46"
I RO RANEAE (/51 173.5124.12  169.67+3.49"
B RORAH R (R 57) 107.52+8.73  101.04+9.67
B P IRR D R (R 143.18+12.08  136.28+13.70°
%L 71.98+10.74  67.07+12.37"
Yo t5e/ N> 8 53.20 48.45

Yo KL 104.21 102.22

RO FAG AR = 208 (0.7x4F 1) o IR OB A = I KOG H
- LR, $O T B I KD A% A 1 E 40 B0 b
R, %W = (B E PR R - DR ) + I K0 B 7% 100,
a N P<0.05, 5 3l bk A 3 1F H 4 A,

B KAERE 1E IS BN | SR G ZRPREA L,
IVSd  IVSs, LVd, LVPWs, LVEDV  HR, CO, EF SV

FS SBP .DBP ] ' 1 (P<0.05), LVs . LVPWd ,
LVESV ¥R AR (P<0.05) ;18 3l i S5 2 512 5l
551 A L, TVSd IVSs \LVd .LVPWd . LVPWs  LV-
EDV HR.CO .EF .SV FS SBP .DBP 3 &g Z 14 ( P<
0.05) ,LVs . LVESV 4 g &% ( P<0.05) .
SKEE AL 232 B0 5 1 SF 05 L HIRE A LT,
IVSs LVd .LVPWs . LVEDV 'HR ,CO .SV .FS SBP ¥J
W FEHAN(P<0.05) ,IVSd  IVSs Vs .LVESV ] I} 2
FEAR(P<0.05) iz shie i SR 52 305 1 59
., IVSd . IVSs,LVd , LVPWd ,LVPWs,LVEDV HR
CO .EF SV FS #] . E 1 (P<0.05) , LVs . LVESV
Yy F AR (P<0.05) (R 6) .
233 24AWANBLESELENFIRIG AR
BENEH 1 48 RE shiss 1k RE 2, 5 30 Jikohd 3 G &
H LA, PR AL 20 TVSs | LVPWd i E R (P<
0.05) ;123550 4 438 Rz 30 J5 Y &2 B B, 5 3l ik
B B TE R 20 LA, Bl bk Ak ZH TVSd \IVSs .LVPWd i
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A (P<0.05) (P<0.05) ,LVs LVESV i 141 ( P<0.05)

Bk L IE# iz 3 555 1 38 S5 3l 55
A EE , IVSd  IVSs . LVd ,LVs .LVPWd ,LVPWs  LV-
EDV .LVESV .HR .CO .SV .SBP .DBP 1 i 3 &% (P
<0.05) ,FS WEHNN(P<0.05) ;B854 4 r4h 5
B JE 1 4B A, TVSd  TVSs  LVd , LVPWd

SKBE LA S E 5 1 050 5128 shis m S
Ft,IVSd . IVSs \LVd  LVs . LVPWd , LVPWs  LVEDV |
HR CO SV SBP \DBP ¥ 18 # [l (P<0.05) ;i 3)
JG%E 4 b 5B shJE A 1 4y Bh A EE, TVSd  TVSs |
LVd .LVPWd ,LVEDV .HR .CO SV ¥ i E &A% ( P<

LVPWs LVEDV HR,CO SV FS SBP # i 2 %1k

& 6. 2 HiIEFhid R AL EEMTIBE ISR LB

Table 6. Comparison of left ventricular structure and function indexes during exercise in two groups

0.05) ,LVs .LVESV & &1 (P<0.05) (£ 7).

b ] ii%‘%#jti‘.\}\ - é@%lf&é& - @ﬁ]ﬁ'ﬁ%iﬁ@i
KBRS IE R A ShkAEfed  ShIKEEREIER A ShikEEfeH  ShIKEBEEEIER A Shfkeifed
IVSd(em) 0.81x0.12 0.89+0.11 0.81+0.14" 0.87£0.11° 0.8620.16° 0.930.14"
IVSs(em) 1.28+0.15 1.37%0.13 1.3120.16" 1.37£0.15" 1.41£0.20° 1.49+0.23°
LVd(cm) 4.66+0.41 4.64£0.37 4.90+0.54" 4.83£0.45" 4.98+0.56° 4.92+0.47°
LVs(cm) 3.09+0.44 2.97£0.29 3.00+0.45" 2.88+0.41" 2.87+0.46° 2.77£0.40°
LVPWd(cm) 0.80+0.12 0.87+0.13 0.76+0.13" 0.85+0.13" 0.87+0.16° 0.93£0.14*
LVPWs(cm) 1.25+0.15 1.3520.15 1.33£0.18" 1.3920.17" 1.50+0.21° 1.56+0.21°
LVEDV (mL) 101.11£21.33  100.47£18.66  114.62+28.47" 110.53+24.53" 119.49+31.80°  115.28+25.56°
LVESV(mL) 39.70+14.35  35.14x8.53  36.42+14.41" 32.67£11.37"  35.08+23.54° 29.86x11.42°
HR(K/41) 65.34+8.86  68.64£10.95  91.69+10.91"  93.00£10.49"  143.18+12.08°  136.28+13.70"
CO(L/min) 4.85£1.57 5.43£1.77 6.65+1.91" 7.15£2.18" 11.8423.14° 10.80+3.31°
EF(%) 61.30+7.88 65.33+5.20 68.66£6.97"  70.58+7.23 72.87+6.79° 74.19£6.57°
SV(mL) 61.56+12.83  65.11x14.41  78.17+18.72"  77.92+18.64"  86.82+23.42° 85.44+19.35°
FS(%) 33.25+5.59 36.03+3.59 38.7745.57"  40.42+6.19"  42.48+6.13° 43.61+6.01°
SBP (mmHg) 120.90£12.51  138.47+15.69  138.52+17.42" 160.78+23.59" 186.33+22.56°  209.92+21.26"
DBP (mmHg) 75.17+8.19  83.56+10.58  83.93+11.21"  89.68+12.22°  91.43+14.78"° 92.23+15.83

a H P<0.05, 5HARIE S22 T kil BE I 21 IL A b R P<0.05, SRS TR ILE ;¢ h P<0.05, 553055 1 240 R4 i,

x7. 2 BREM R O ELMFINREEIRHI LR

Table 7. Comparison of left ventricular structure and function indexes at recovery stage in two groups

P - éﬁfi%‘%ﬁé - BENES 14%%'41 - @%E%{ﬁfﬂlﬂ
SIPKEEEIE R SNk A SIRKREREIER A SIbkAEfeAl  ZhAKEEEEIER A shbkeEfk
IVSd(em) 0.86+0.16 0.93+0.14 0.81+0.13" 0.89+0.12" 0.80+0.14° 0.86+0.15"
IVSs(cm) 1.41+0.20 1.49+0.23 1.34£0.19" 1.41£0.17" 1.28+0.17° 1.36+0.19*
LVd(em) 4.98+0.56 4.92+0.47 4.82+0.54" 4.77+0.40" 4.77+0.52° 4.70+0.47°
LVs(cm) 2.87+0.46 2.77+0.40 2.71+0.46" 2.60+0.36" 2.88+0.45° 2.73+0.33°
LVPWd(em) 0.87£0.16 0.93+0.14 0.80+0.16" 0.88+0.13" 0.78+0.14° 0.85+0.16*
LVPWs(cm) 1.50+0.21 1.56+0.21 1.44+0.19" 1.51+0.17" 1.35+0.19° 1.41+0.16
LVEDV(mL) 119.49£31.80  115.28+25.56  110.64+29.55" 106.40+20.22" 107.91+28.23° 104.10+23.50°
LVESV (mL) 35.08+23.54  29.86+11.42  28.54+12.45"  25.27+8.66 32.92+13.28° 28.26+8.28°
HR(&/ %) 143.18+12.08  136.28+13.70  102.44+14.24" 100.03+14.53"  83.19x12.33° 83.39+9.83°
CO(L/min) 11.84+3.14 10.80+3.31 7.91+2.51" 7.38+1.91" 6.69+2.09° 6.63+1.51°
EF(%) 72.87+6.79 74.19+6.57 85.52+84.54 76.57+5.77 69.86+7.73 90.58+98.89
SV(mL) 86.82+23.42  85.44x£19.35  82.08+20.98"  81.13x16.00"  74.98+19.19° 75.84£20.35°
FS(%) 42.48+6.13 43.61+6.01 43.97+6.05" 45.60+5.39 39.81+6.30° 42.03+6.23
SBP ( mmHg) 186.33+22.56  209.92+21.26  155.33+28.75" 167.07£26.76"  120.39+20.35° 128.78+20.46
DBP ( mmHg) 91.43+£14.78  92.23+15.83  69.84+17.30"  71.85%20.66"  61.90+14.41 61.43+12.03

a } P<0.05, SHHRIVRAE S5 90T BRI BE IE# 4L HL 4 ;b o P<0.05, Fi8 3R SR 90 T RIALHHL ¢ 2 P<0.05, 583545 1 708 T IR 41 oA,
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Sl A EA B I 2 A FH AR 4, 245 )
JOKA-E 52 B4 ot 9 0 2% w3 B o s 1 0 B, — ROk
BIGKAE BE (4 DTN M R o 8 1% A o
(IR TR 15 2 O €A 317 R 31§91 € 273
LA O 5 58 155 0 Y AR SR B baP WV I T
BNk B J5 Shbk 0 Bk 0, A48 1 R B korn 4 & 2
ik, Tsuchikura 25 F0 Sugawara = Wy iF g8 ¥ R
B . baPWV 55 5 0 Sl ik« bR i) 32 3l Ik Ik
Wt 4 (aortic pulse wave velocity, aPWV) B
KA FH 5 e, W 48 b PF 0 2 fok 5 A 2 1) 30 SR —
., baPWV RPN EEA Sk R GEr AL O, O HL
H TR 25 5 nT 5, © Bk ) ik A8 £k i 5%
WEE Y PR R AR

AMFFE KB, Sl KA Ak 20 Ik B AR AT B
PRAER , (E B 7R Sl kA Ak 30 JIE 235 4 6 1 B0 B
s £HE IVSd \LVPWd H4J5  LVM .LVMI RWT 14
L E/A R B S K AE Ak 35 5 2 kA R IE G E
LVd .LVEDV Jf-JC i #2557 ;1 5 Kaess 25 X £
BSOS FOC R T 45 R — 2, 32 9 Bk el
JER R, Ae O A BE R A0 T iR, B Ik DI g
TR AR ESKERE E S A0 BRI, KR
B BAESE baPWV 5 E/A BB E AR, BF
FEIR K IR, AR B Bk Ak 25 5 3l Bk B B OE R A Y
HR SV .CO JfJC i # Pk 22 5 (B bkt b # EF I
FE,FS A, FS BN A0 %8 WO I 40 46 0 B 43K, J2:
LVd 5 LVs fU25(H 5 LVd B9 E 203 EF Wk SV 5
LVEDV WA 73 [k, 5038 W1 FS 5 EF BYAHGE R
g, 359 h R A O ZE MU T R Y U A T B
Jxfffess EF 5 FS ¥R & &, H baPWV 5 EF
FS B EAASC, Uk B Bl Ik AR A 3 1, 00 Wi 4
REMGGR XS H - AOREET B BLE baPWV
5 EF 2RMENZE IS, X T RE SR e -
TR FT 1 5238 B R 02 o T e vk e I R A
SR, HARE /Y02 275 3 1 5 5% 00 b 4 1R iR AT
baPWV 224 5 (L HAR I R R 2518 A fedt—2 1
FIEoHT . Bell 515 AFIE A A& R, = 20 ok 8 5 5
Jin, 220 2 B AR K il 3 AR (global longitudinal strain,
GLS) 4, GLS #il R 24L EF B BURM 7.0 = i
AEREFRHR'"Y | T BRI A2 0 5 WLEF 2k A 1) WL 45 1)
IRE M FS EF S Y 53 57 J2 2 o0 38 66 5l 0 2 ] i
AiTIne, P, 5C T sh kEE 1L 5 .0 IE U 46 T BE 1)
KERARREZ NFEHATTZ RARIBEFE N L5
WEFIRNTE . AT XS A baPWV 35 HE47 2600 AR

BUL A 25 d g 500 b ER , & BE oh ik i1k 3 %
He AU R A0 HE 13.9% B 6] O P EE A L 16.7% Y
Tl OB R (8. 3% 114 0o 1 JIEL RS, i B ) Jok b £ 2
DR R R T R R B,

B RE AT A A R TR RS R E I
W, HL 2 KA Ak o H T i e 8 R RO B
4,32 gy rfcs 45 KBS R K $E g, PRI ok xof gl Jik adt Ak
NBESEATASRZ s g o0 48 HLRE I 2 2+ 43
DAL, H H T2 7E F RS T 5T 0 kR 1k %t
CMESE R AN T R A R S0 g = g kg AR
HOEXT I8 Bl KN 5T, G AR i R i 2
R T B OHETDEE O WUVE Y BE 1 K AR fb R 3
D, ARSI PR S TR S 1 P IB i
N BT 1 b B3 a4 e, 4 A4
205 s A UCG UG AN RS- AT 481 #r , 433l |
KA A IS SR 18 Sl R R
iz 45 1 B 2R 2 PR A B4 0 HIE 485 44 RN T BB AR 1
FHUARS R0 vEA sl ki Ak sl 32 s Hp 9.0 IE ) g
FLC LT Sl 85 58 ) AR FLRRTE

TEIZ s i 5 B AR A I, 5 3l kAl 2 1F 41 A
Lt , Bk A6 20 1942 2 v e K0 26 W 3 AR, BT
AE K32 B I K3z Bl G far 8 38 /0N, 16 BH 3 kA Ak
AT i bEiz sh T R B i S RE S R R, BEAk,
Sk Efk 43z 3 b SBP ¥4 8 3 v T 3 bk A BE 1E
4, DBP e A2 SRS B & T E i Kz 8
5 BERASTC 35 25 5, U B Bk A Ak 41 1) 328 s i 3
e R HR 48.45% ~ 102.22% F#E .0 R Fl N i
31, P2 67.07% , i AT 3l Wk B IE 5 410 °F
BIRER03R 71.98% .03 Ui A ) kb Ak iz
eI eI AN ORI %7 o N i) S U A 25 W | DA B
ik 8] 210792 mmHg, i 30 ki B I 5 AR
186/91 mmHg, 15 B 30 ik A Ak & 78 HE AT 5 9 52 o
YILREB R AT, A B 8 B0 00 e o v, e 0 i 4
FEask ey, R AT 32 B i e B O A, G SR s gl
MBS I BE . FEIE S JE 55 4 3 8h AR E R B ik
Wbl SBP & IK T3 Bl i i 22 f o B, 132 3
AT, 23l R, TR fERlE A2 3
ARSI RAE I TGZ B i B RS RV 3 31 RS 28 11
FRUERT , SIKAE AL L 2200 % TVSd  LVPWd I & & T
Sl IKAE BE IE 5 4, Ho At O JIE 45 48 RN ) B $8 FR 34 0 B
EEE S BLIIARIE 5T v A2 X3 18 5 IR I R 5
O ERYIZE S B, BT 242 20 55 X0 WIE £ oy 23R 55
R A, B baPWV 1 1562.08 cm/s [ 3]
IOk A 5 0 I 2 TT A AR SZ AT e K0 2R 48.45% 1)
AR AIE B
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