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i E: RKitAREH RS S ZB KBRS RS K 6 %00 BT e LR, A8 R eis
PR LR BIRIE, KAt Wistar K AT R IRE LGRS R, KBS A
1BF Rt BB 4(SC 28), 1BF KiE3h2(SE 40), & EATRAHC A)F8 iz sh2A(HE 4), BF R
BFH MG RIBHARAT 10 ARG, BF R RAFC RATBARFLZHRES, ARG
¥ R Aria g R 3w 8 K R AYIE St A GR K Sk Fe A 3B AT 1)) oS REAR B A S I 25 H) 5 o Ak A S
(BFRLASHRPNEZE, £ERBMNGZE, 2SARPTERE., 2B ERE. £E4K
MGRBE., AEWRGIGRRE . AEHENH Ak T 5 H); EEFEFMNE LR F
AB(OIEEERGHEN  EEARABMES . ACEEARK LR EFLTEARK TRk
)y, HREAEBERCBFIMNEALATES, A2 LS, HH LT R TIHK; AN HE F» Masson %
&, ik HHAT 0 R IR P S UL SE R AT ML IR AR B AR Fe IR AR 4 RTS8 R 2 E PCR A
ML o-PLk B & T4k, B-IUERE G B4, S & PURM Ca®-ATP B, 1 AR A= I A5 R mRNA
FikF; Western Blot A4 M-S ILF PLAER - K AR BR & @ B 3, 45 AR BREGEL IR AR, LT
A BT 3. BEAEBEALEL-3 BB B A pl10o FoBkBR AL Akt TG RE S, ZE 27 (D5R
F AR B E, BF Kizgh41 BW #o LVEDP BA%(P<0.05), S K #ik . 358 E . LVW ., LVMI,
LVIDd, LVFS. LVEF, LVSP. #dp/dfp,. CSA, a-MHC. SERCA2a mRNA vAZ PI3K(pl1100)#=
p-Akt & & & ik 25 (P<0.05), = EATBAZ KM%, A3BATE . BW, LVIDd, LVFS, LVEF,
LVSP. +dp/dtya VA % a-MHC #= SERCA2a mRNA 4 ik 7K F BAK(P<0.05), LVW, LVMI, LVAWDd,
LVAWDs, LVPWDd. LVPWDs. LVEDP, CSA. CVF. ANF. B-MHC. Col-I # Col-Ill mRNA
A% CaNAB. NFAT3 #= Caspase-3 & @ &L Z 75 (P<0.05); (2)5 - ZAFBLaLE, S RiZFHLH
RK¥ik . A3BeR . LVW, LVMI, LVIDd, LVFS, LVEF, LVSP. +dp/dfy.. CSA, a-MHC,
SERCA2a mRNA VA% PI3K(pl10a)#= p-Akt & & % iA K -F 5 (P<0.05), LVEDP, CVF, ANF,
B-MHC. Col-I #= Col-IIl mRNA A% CaNAB. NFAT3 #= Caspase-3 % @ % iA & HAK(P<0.05), %
REW. KPFREBHRE SRR GRDEER G ALK ET, AT EBFHH0H,
ST e AeiE B at ) K E-, EAAUH] 5 35 3494 CaN-NFAT 42 5 i %51 i3 7& PI3K-Akt 13 5 &2t m T
RERE R B AGE . B R A AR RS LA e Fe ] S LS R TR K
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Abstract: In order to probe into the effects of aerobic exercise on the pathological cardiac hypertrophy of rats suf-
fering chronic heart failure and the possible mechanism, and to provide a theoretical criterion for exercise recovery
from heart failure, the authors established a chronic heart failure model by ligating the coronary artery of Wistar
rats, randomly divided the rats into a sham operation control group (SC), a sham operation exercise group (SE), a
heart failure control group (HC) and a heart failure exercise group (HE) after operation, let the rats in groups SE and
HE carry out 10-week treadmill training, let the rats in groups SC and HC maintain a calm condition, measured the
rats’ exercise endurance (maximum running speed and time to exhaustion) by utilizing the experiment of exercise
whose load was gradually increased via the treadmill, by means of echocardiogram, measured cardiac structure and
function parameters, which included left ventricular internal diameter during diastole (LVIDd), left ventricular in-
ternal diameter during systole (LVIDs), left ventricular anterior wall diameter during diastole (LVAWDA), left ven-
tricular anterior wall diameter during systole (LVAWDs), left ventricular posterior wall diameter during diastole
(LVPWDJ), left ventricular posterior wall diameter during systole (LVPWDs), left ventricular fractional shortening
(LVFS) and left ventricular ejection fraction (LVEF), by means of pressure transducer inserted retrograde in left
ventricle, measured hemodynamic parameters, which included left ventricular systolic pressure (LVSP), left ven-
tricular end-diastolic pressure (LVEDP), maximal developing rate of left ventricular pressure (+dp/dfy.,) and
maximal descending rate of left ventricular pressure (—dp/df.x), weighed the rats, then took out their heat, meas-
ured left ventricular weight (LVW) and right ventricular weight (RVW), calculated left ventricular mass index
(LVMI), by means of histopathological detection (HE) and Masson staining, carried out histopathological observa-
tion and acquired myocardial cross-sectional area (CSA) and collagen volume fraction (CVF), by means of real-time
fluorescent quantitation PCR technique, measured mRNA expression level of myocardial a-myosin heavy chain
(a-MHC), B-myosin heavy chain (B-MHC), atrial natriuretic factor (ANF), sarcoplasmic endoplasmic reticulum
Ca®*-ATPase (SERCA2a), collagen type I (Col-I) and collagen type III (Col-III), by means of Western Blot tech-
nique, measured protein expression level of myocardial cysteine aspartate protease-3 (Caspase-3), calcineurin (CaN)
AP catalytic subunit (CaNAP), nuclear factor of activation T cell 3 (NFAT3), phosphatidylinositol 3-kinase (PI3K)
pl10a catalytic subunit [PI3K(p110a)] and phospho-Akt (p-Akt). Results: (1) as compared with the rats in group
SC, the BW and LVEDP of the rats in group SE decreased (P<0.05), their maximum running speed, time to exhaus-
tion, LVW, LVMI, LVIDd, LVFS, LVEF, LVSP, +dp/dtmax, CSA, mRNA of a-MHC and SERCA?2a, protein of
PI3K(p110a) and p-Akt increased (P<0.05); the maximum running speed, time ot exhaustion, BW, LVIDd, LVFS,
LVEF, LVSP, +dp/dt,.x, mRNA of a-MHC and SERCAZ2a of the rats in group HC decreased (P<0.05), their LVW,
LVMI, LVAWDd, LVAWDs, LVPWDd, LVPWDs, LVEDP, CSA, CVF, mRNA of ANF, B-MHC, Col-I and Col-III,
protein of CaNAP, NFAT3 and Caspase-3 increased (P<0.05); (2) as compared with the rats in group HC, the
maximum running speed, time to exhaustion, LVW, LVMI, LVIDd, LVFS, LVEF, LVSP, +dp/dtmax, CSA, mRNA
of a-MHC and SERCA2a of the rats in group HE increased (P<0.05), their LVEDP, CVF, mRNA of ANF, -MHC,
Col-I and Col-III, protein of CaNAP, NFAT3 and Caspase-3 decreased (P<0.05). The said results indicated the fol-
lowings: long-term aerobic exercise promoted the changing of the heart of the rats suffering heart failure from
pathological hypertrophy to physiological hypertrophy, restrained left ventricle remodeling, and improved cardiac
functions and exercise endurance, whose mechanism was related to that exercise restrained CaN-NFAT signal path-
way and activated PI3K-Akt signal pathway, and then down-regulated fetal gene expression, up-regulated contrac-
tile protein, alleviated myocardial fibrosis and restrained cardiomyocyte apoptosis.
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ORI AR S R AT e B O A
K, WRARIESS, OHEAE KRR B Z O SR N R,
[F U 2 U B T AN R B8 5 F5000 PR 5 K3z sl
RN RGO AEAE R, BRI BB O AL
KARML, (EOIORESE R . BBhRE I HG IR, SRS T
Sz VAL GO SS ESTANANE 19/[a S8 N W13 e NE e U
HERE R Bz By 5O IR o A 4Rz Sl O I o B O
FERE A B L) Kz sliids 5 04 A B O RS R O
18 SR A R ML AT SG0E, RIE, AWFFE LA
Wistar KRR SEERT G, Gl 5Lk 3l ki pe St
S S O AR SR 10 J8 0 5 U o B O
RER AR, R o2 RBLRI A5 S IR r SR bk als

1 HRMERINFE
1.1 Xz

8 JEA R MENE SPF 2% Wistar KR 48 H(IAH
250~280 g), HHIIAREHIEE 250 BRAS I HR I (SL 5
FIYIFATIES . SCXK[#]2008-0003),
1.2 OREERSHYHA

REGEN LS | G, LR 28 R0 )5
ORI A8 . S LIRS0 1986 LG Z AP RR T
JEMMEMNEETETFARS b, R, SEWE, %%
B2, /NP AL, RS HC AR 10
ml/kg. PEIZHFAR 65 /min, FEULLL 1.5 0 1, R
BEJG T I 225 3—4 B ) FF I 288 0o , 78 260 -
T 2~3 mm &b 0 5222454 L 20 IR Sk AT 2
53U AR AT WS FLIXIAE 1 e AR, il
AL T . B ST Beil i 4he, WEMILs+La.
SR IV 0 IR 4% 6 B RE 55 41 20 R R S ) iR
PATRFAR, RITFR G AR AL, HABERAERLC
W, NG 1 FNEDUERBREY . K5 4 8
O A T L 1.4 75), LAZEZE S 535 left
ventricular ejection fraction, LVEF)< A5G E Ry O E TG
B bR

ORI, 2 Rk, 1 Habr, [RFR4
WA ERAEN o A ORE BT K B (=25 H)BEHLS
BN IR (HC 4, =12 B)FLOEIZ 41 HE 41,
=13 2, TP ARE K (=20 F)FEHLI A 8T AN IE
HSCH, =10 )FRFAREBIHILESE 4, =10 H),
o SE R HE 4147 10 JE G Y112k, SC 4081 HC 4
PREFZRIRA
1.3 EHWAMKEBEENATE

T S FEAIBIZE L 2 37 10 1 348 4oy S 22 K
FUiz shifi /7 HC 4080 HE 4 3EF T 15 min $A45 (H EF

A

5 m/min, B 0° )EIREL 5 min PRI I 174 SE 50,
LR TN 7 m/min, B 3 min 353 5 m/min(EJE 0° ),
HZEIJ, il K Hs A e, SC 200 SE 4H
BRAE A AT E A 10 m/min Fb, HABEBRAAE

SE #1 HE AR R#T 10 MG, BiArE
IR s HLHT 2 J Dy BB 50%, J5 8 Ji AR
HFE Y 60%) . BHE(E 1K 30 min, USRI 10
min, B Z 60 min); $ES /).
1.4 ODRERBAFIMR ) 71 50 E

Wy 1 BRR e i AT B 1, /D sl AR
(visualsonics vevo770, HIEER)FRILCESS 14 5 D HEHR
i 55 A A DT T A I ), SRS A & AT k)
KR (left ventricular internal diameter at diastole ,
LVIDd) . e =W 4 N ?ﬁ(left ventricular internal di—
ameter at systole, LVIDs), E%ﬁg{{,ﬁﬂﬁﬁﬁfgﬁ(left
ventricular anterior wall diameter at diastole, LVAWDd),
2o BRI A BE 2 L (left ventricular anterior wall di-
ameter at systole, LVAWDs), Yt a i) = @Eg(left
ventricular posterior wall diameter at diastole, LVPWDd) .
ZE WA 5 BEJR FE (left ventricular posterior wall di—
ameter at systole, LVPWDs), Vit iﬁﬁ}%ﬁ((left ven—
tricular fractional shortening, LVFS)ﬂEﬂ LVEF(ZE%ETJ]H
I8

OIS, s A Sk, AERE
JEHRERR IR M0 34, AR S AL B
P R GEHEAT MRS e . O RETEDE Ik
ijﬂﬂ‘(q&?fﬁjf(systolic arterial pressure, SAP), ShkET 7k
[ (diastolic arterial pressure, DAP)FI.Lr(heart rate,
HR); F&7E 10 min J&, #O0PEHEBHATLLE,
TESR AL E AR T T (left ventricular systolic pressure,
LVSP), FEEEF IR AR A }fjj(left ventricular end—diastolic
pressure, LVEDP), EEES %ﬁiﬂ‘ﬁg‘z(maximzﬂ
developing rate of left ventricular pressure, —+dp/dz.)HI
E%Eﬁ%j{?l‘%ﬁ%(maximal descending rate of left
ventricular pressure, —dp/déu)o
1.5 FNEHt

KR (body weight, BW)J BRI Hia 2 H
HUOWE, FHYe PBS shieskil, LA RIENRIR, J1
BAEAT A, 43 AIFR A %8 B (left ventricular weight,
LVW). £ % 5 & (right ventricular weight, RVW)Jf:115
It & OB 8 A (left ventricular mass index ,
LVMI)LVMI=LVW/BW), PIHCA 2 AERFE X A0 L,
YISy, FFOYEY 100 mg, — AT .0 ML S R
WEL, H— TS E & 7585 PCR A1 Western Blot
R o RO AVE T T I AR 2 —80 COKAR TR
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FEI
1.6 (AR BSIERFRR SRS KN E
K72 2 LS E T 70 8 10% R 2K Ehbk
H, ZWOK. B R YRGS om) RS 435
EFTIEAKREHLL (he) e (4RI Masson 4. he YL
Y, AakBEHLER 10 DHLEF, A LEFIE 10 40
MUESRIS R B, R G 7B - &0 LAH
A AR 1 FH (cross—sectional area, CSA)B‘-JFiTﬁSIZﬁ]{ED
Masson YLt Y] F, BESKREPLIEERL 5 08P, FHIEE
IR AN R B S A AT AR, RS2 SR AR AR
W T R 40 e B R R RS FR 0 R (collagen volume
fraction, CVF),
1.7 SERICKER PCR H mRNA Fik 7k F

WO Z LIS  FH Trizol AU RNA,
THEE S UNHTS cDNA, ST 5 PCR(ABI 7900 %
FOLER PCR AL, SEE)IE CIURIREEN— O R
(atrial natriuretic factor, ANF)FI B -JJLEREE A HEE(B
—myosin heavy chain, B -MHC), s A ——
—JJLERFE 1 H%5%( o —myosin heavy chain, o -MHC)FIJL
JEM Ca**-ATP Wﬁ(sarcoplasmic endoplasmic reticulum
Ca”~ATPase, SERCA2a)ld Bz I J5 F Pl ——T1 #I i Ji
(collagen type I, Col-T)Fl I AU JE (collagen type 111,
Col-IIDmRNA Fihit 4 551y FEPE 95 °C/1 min,
95 C/15 s, 55 C/15s, 72 C/15 s, H40 MAER,
DL B —actin fENNZ:, THEE H R BYAHXS 5 5 (SC
HEED . TIPS RN 1,

F1 5¥FI&T

AR LA 3 J= 4 K >/bp
ANF L. 5-CATCACCCTGGGCTTCTTCCT-3 406
Ti#: 5°-TGGGCTCCAATCCTGTCAATC-3
Lt : 5°-CCATCTGCTTGTCCATGTCACT-3’
SERCAZa Ti#: 5°-CAAATGGTTTAGGAAGCGGTTACT-3 213
Col-I L. 5-TTGACCCTAACCAAGGATGC-3’ 197
Ti#: 5°>-CACCCCTTCTGCGTTGTATT-3’
Col-III £ 5>-AGATGGACTAAGTGGACATC-3’ 450
Ti#: 5°-CATGTTTCTCCGGTTTCCAT-3’
w-MHC E ﬂ? : 5’-CCAATGAGTACCGCGTGAA-3’ 254
Ti#: 5°-ACAGTCATGCCGGGATGAT-3
B-MHC L. 5-ATGTGCCGGACCTTGGAA-3’ 170
Ti#: 5’-CCTCGGGTTAGCTGAGAGATCA-3’
. L : 5~ AGACCTTCAACACCCCAG-3’
B-actin 316

Ti#: 5°>-CACGATTTCCCTCTCAGC-3’

1.8 Western blot #&il & B FKikKF

LRl SRR S AN P NS AN g el =
3(cysteine aspartate protease-3, Caspase—3). F5IHBEIR
ﬁﬁ(calcineurin, CaN){E’fJCﬂE% A B (CaNAB). L T
AHHEA% N F 3(nuclear factor of activation T cell 3,
NFAT3) . % BE e LB -3 i (phosphatidylinositol
3—kinase, PI3K)fEALIVIE p110 o [PI3K(p110 o )| FIERR
1k Akt(p-Akt): B 100 mg CWLZHZL, A ZLHHE
UK 2 1 h, SREEINER, H BCA kit frEH
FE . P RN FEAT SDS-2R NI It I R H
VK(SDS-PAGE), ¥ M55 F4F iE & A B, 23t
LERIRUENE, PG, BEBURRAHGRE ECL b
SRIGE R LB —actin NS EA, X HAENA
HEATCEE LA I F SRR A 23K 5 (SC 4RI 20
1.9 BITFSHN

PR L, SRR ARifiE2e” S, ALl R
AR Ty 22530, WP LLALAE T LSD e, 3%
PEAKFRE R P<0.05, GEitfHdi SPss15.0.

2 BRRESH
2.1 RAHEKE

W AR, 2 R, 1 H3ET; 10
Jiizshacserh, sC HfEMREL 1 2, HC 45t 2 K.
M1 2, HE disbr- 3 B, fERE 2 B SR LRk
BUG, BZHARE 36 H, HbhsC4 9 H, SE4 10
H, HCH 9 H, HE#4 8 H,
2.2 BT HK

55 SC A #e, SE 2 A Mk ) g s [a] 7
(P<0.05), HC iz i J1 T F(£<0.05); 5 HC A LHbEL,
HE 41 i R B A1 ) 3 st (134 1 (P<0.05) (WL 2).

R2 B (x +s)BITK

w5 /R BAHBE/m s 77 38 B 1] /min
SC 9 35.2+45.2 26.243.8
SE 10 41.0+4.6" 31.1+4.1"
HC 9 17.6+3.5" 11.2+2.9Y
HE 8 23.1+4.0% 18.6+3.47

)5 SC 24z, P<0.05; 2)5 HC ks, P<0.05

2.3 WCEEEHSIhREE L
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5 SC 41tb#, SE 41 BW F#K(P<0.05), LVW ., LVMI. LVAWDd. LVAWDs. LVPWDd 1 LVPWDs
LVMI, LVIDd. LVFS Fl LVEF ¥i1(P<0.05), ifii HC HM(<0.05); 5 HC 4 IE, HE 41 LVW ., LVMI,
20 BW. LVIDd. LVFS Fl LVEF F#{%(/%<0.05), LVW . LVIDd, LVFS il LVEF 5 (P<0.05)(W3 3).
£3 OSSR (x 1) T
287 n/ 2 BW/g LVW/mg RVW/mg LVMI/(mg - g LVIDd/mm LVIDs/mm
sc4 430+38 802+105 185+19 1.89+0.26 8.5+1.3 5.3+0.8
SE 41 10 375+40" 1236+125Y 196+22 3.3240.45Y 10.2+1.8Y 5.5+1.0
HC 41 9 31636 988+112Y 178420 3.16+0.50Y 7.2+1.0Y 5.1%1.1
HE 41 8 337+45 1178+118? 185424 3.59+0.52% 8.6+1.2% 5.440.9
207 n/ X LVAWDd/mm LVAWDs/mm LVPWDd/mm LVPWDs/mm LVFS/(mm - s7) LVEF/%
sC 4 9 1.340.3 2.6+0.4 1.4+0.2 2.240.5 47.6+6.7 56.5+7.6
SE 41 10 1.4+0.4 2.8+0.6 1.4+0.4 2.440.9 53.9+7.0" 63.4+7.8Y
HC %41 9 1.9+0.2Y 3.2+0.7Y 2.2+0.5Y 2.8+0.8" 31.2+4.6Y 38.5+5.7Y
HE 4 8 1.8+0.2 3.0+£0.9 2.240.6 2.6+0.7 38.8+3.9% 47.2+5.8%

)5 SC 4114k, P<0.05; 2)5 HC Zirsc, P<0.05

2.4 MARMAFSH
5 SC #lH#, SE 4 LVSP il + dp/dsw. THE

(P<0.05), LVSP Fll + dp/d .. FEIK(P<0.05); 5 HC 41t
i, HE 41 LVSP 1 + dp/dt.. T+ (P<0.05), LVEDP [#

(P<0.05), LVEDP [%fi(P<0.05), HC 21 LVEDP F+i&  {K(%0.05)(L.% 4).
x4 MREHAFE(x 9Tk kPa
28 5 nl R LVSP LVEDP ~+ dpl iy — dpldpay
sc4 9 17.142.8 0.8+0.2 871+146 689+118
SE 41 10 21.5+2.59 0.4+0.1" 1 126+188" 851+125"
HC 4 9 12.8+1.8Y 2.5+0.5" 436+128" 376+98"
HE 4 8 15.9+1.5? 1.4+0.3? 683+116% 541+105%
1)} SC #4atE, P<0.05; 2)5 HC 4aitik, P<0.05
2.5 IWEALREBENT JIEJEE, O JULAH A AR T AR (CSA)HE i (P<0.05); HE 2H

O L he Y0 715 SC AT SE 4LO LN YL (615 48,
R AN SN F 3 o SO 1 0 2 21K 50 S | 271 o
NFIERE, AR T 44 SR AR AR B S . HC éﬁ
LS AT WL R G B R A O LA AR b3455
LUEOARIEE] LA K | Eﬂﬁﬁlﬁliﬁdﬁﬁﬂ”
i1 ST 1106 7 7 AN 4723 N ©2@ < IZ SN ] g B
/0. HE 4.0 WUER A2 ™ SRR EEAIR T HC 41, ALZF
AeHy VR 2L . B AT B MR, BRI —,
5 SC 41 te#, SE 41, HC 41A1 HE 410 A4 H B &

SE 41
& 1

CSA =T HC 41(P<0.05), LWL Masson Yo iR : &
SR, NI LI A, SC 4RI SE O JV?
e 395, TR ; HC 20 LAn s/,
SRR E G, AR MEQHEMW r
B(CVF)ET SC 4H(P<0.05); HE 4048 HC 4.0 L4
W2 HARS B B 57, IR 4T 48 (CVE) B 2 s 2D
(P<0.05), AL HE YL 0L 1, Masson Yot UL 2,

&40 CSA Il CVF Z8 4L LI 3,

(DAL HE
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Neog::! SE 41
& 2 BN Masson &

- 35
500r O csa )

00 O CVF 130
g ) D 125
5 300f 2 420 &
% 200 1@

© 110

100F 1s

0 1 1 1 0

sc4 SEA  HCA HE4L

)5 SC 424z, P<0.05; 2)5 HC Zatik, P<0.05
3 L CSA #0 CVF RYZE 1L

2.6 mRNA FTIEKFRT

5 SC #HH#, SE 40 o -MHC Fl SERCA2a THi
(P<0.05), HC # o -MHC F1 SERCA2a [&fik, ANF, B
~MHC., Col-I F1 Col-III F+#(£<0.05); 5 HC 41z,
HE 4 o -MHC #1 SERCA2a F}5, ANF, B-MHC,
Col—=T Fll Col—TIT P& (P<0.05)(WLIEl 4),

O ANF

S
=%
T

g @ B-MHC
8 4.5 Ba-MHC D
% 4oL WSERCA2a D
“E";i : E Col-I
& 350 mCol-1 D
& 3.0 2
el 2.5F 1 2)
« 2.0F nd 2?
*ﬁ 1.5¢ 2)2
1.0r
I
o [
0 1 1 1
sca SE4L HCA HEZ

1)5 SC #akk3k, P<0.05; 2)5 HC Zitik, P<0.05
4 mRNA RixB9TS{L

2.7 EBEFIEKFHTK

5 SC 4 H#, SE 41 PI3K(p110 o )l p-Akt FHF
(<0.05), HC 41 CaNA B . NFAT3 Fl Caspase-3 Tt
(P<0.05); 5 HC 4%, HE 4 PI3K(p110 o )HI p-Akt
T+ (P<0.05), CaNA B . NFAT3 Fl Caspase-3 [&/ik
(P<0.05), (WLEI5. Kl 6),

HC 4 HE 4

Sc SEzE HC#4 HEZ
—— —— Capase-3
T R — e PI3K(p110w)

—_— S — .

CaNA B

T T — — .
Bactin

E5 ZEHENEE
—~ 401 @Caspase-3
45l @PB3K(pl10a)
Rl M p-akt )
© 30 WCaNAB
= E NFAT3 D
3 251 Dl) D 2
L2 20r 2)
] sl 2) 2
i b
1.0
& 0.5H
s

Sca SE4L HCA HEZ

)5 SC Za1k4, P<0.05; 2)5 HC Zirk%:, P<0.05
6 ERFTIEHTL

3 ithig

S FLIeER BN KT R S 3k B OB e O S AR A FH
B, —RON R FARIG 2~4 JE ] ARAGME O g
I TGO R AL ST RO SIS

ORI RESZ B, M T B
LVSP, +dp/déw.. LVFS Fl LVEF B3 45 ThfE
LVEDP . — dp/d . W) 5 B0 25 6T 7K T R 2 BE MR
AWFgE, 5 SC 44, HC 41 LVEDP Jhi, LVSP,
+ dp/dt. . LVFS FIl LVEF S8 PERRAG, DI OBEmb0
WU R, A2 SRRV BIRIR, m&F8us
BIRE KT (Ee K B AN g B B [ T ) o WFSEIE S,
BB ST B RO FR AR T T Y R
2 SR TR (ST 0 R A PR B A
USSP ARG U R, A O O R AR TR A
FEARAEBE R 50T, HO PR O E R
FEZ ", XAEARGARR M — SIS, B HE 4158
HC 2.0 IIReFIINIE S 12+ 280 ks |« is i
B, (HE2 B RSO 8 ELAARBIL I 1 R B A
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LA (Ao JUURE A1) s 67 i 38 0 227 RS 250 UL
LB REAERE AR o ASHIFFEA O A0 B AR
FRL, MIAT 10 Jiliz sl St AR PR CEAE AR
ZEREIR, I OIEIERIE S5 45 BRI ONE
FEIIN . OGN ORERIE, RImELOHIER; fE
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