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FEG REST ZERT HREHRS
-y RXE

GEE LT L s HEH EXBEORIN
BB R AR

HY : o R 20 TR FRBEB ONMBEEZERR L) - BB A AR LFRET L2
BE -MARGD ARERERCMBEEELAY L FORARE (AE 1 n=38" <60R :Ba:
n=31’ 260K ) FHEHFZIHE —ARGYREEZLEFHEIHERCNEEEFZ EH L
N B AARGFIRTLILZHE - EHE 5 %A 28 A B ( Anaerobic Threshold , AT/A ) B
Z kB AR HEOMBESZ 200 L4 =k - B8 TN o iF$:2)3  Abreath - by -
breath £.5# 3 #e°F & 23 B2 /A Ramp - programmed W35 2 XM A B A EH K ENATH - KAKME 8
HH AR A A # {4 (Maximal symptom-limited exercise capacity ) * -Bk$ > K5ER > P EE AR SN
H 15 ¥ (Body Mass Index ) 1 E $ R ik TR AT - R - S AWM\ BEHRKL > ATEARE EN®
RRXAMEFRAFRSGEARAMERL - MEBFE P BAIKLRANTRERZHFTH  ATHR
SRR A PR MR AEEREOARMAY IHETH  SEEMKAARE
BEETH R A9EBETERHETAZTESNREZPELAFRISBRNAMEL R i ® )
AR kR R BIA B SR8 SR A 7R 246 - BB 1999; 11:139-146)

RIGIRE  Ehi k> b EHRL) > BB AL LFET

B VBV 2) BT R T3] - 447 - BT R4ES
Bt L IUEERETE BB RE AR
AR - ATFLBH S LI EEEER

EEOEMORMRIBHEIELIEESES NS BORRAE  BIERELHE TR
IR  ERUIRR RS T  ERRET IR E /SO S AN Ejection Fraction | EF) - A
RARELIFESESSEBMENIUREEE  HERET  FEEYLRERER R kRS

I
L =q
i)

WXHHEE 883 H30H - B 88FESHISH  BFHE 88 FE6HI7H
RHEDAR I R i tahl © fEENTR G — R 8805 EEENEMNERWESEE £TEMEM
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PTCA (Percutaneous transluminal coronary angioplasty) .
R E e LE B S TR M Gt R E R N A
ERECEHNZ N - RS B LR E RS
BHRTFCEE -

HERAE

AT AR ZANE LIV G R AET
RENRIEE » EIRF S0 T O GREB < SO RAE
HodREKFEE BN R - AAEFEEY
BEXEHRBIRFE TR LEREE - 556 -
FEME SR ~ RIS M EE R B
WAFI ARG E R -

DR RRER

LR E R ARSI REER DR BT
HE—EE8E T EHEY - SREBIKERE T
BEEH - E:Rit EaT2 TIERE SR B it &
e - RUIBEEEDRR SR ERENES
REZETEI4] - EEEFE TR = - B
“HISREHAESE Y  EHBIEERALES)
B - E—HERALEER R RN RN E R
DAtgE sl R E By s R LB BB A 4 LR
24 RERE-HERAEZSWELSBEE
ME9H - BT HASM R AR TR ALE S I S M LU
EBERE0HE  BE-X > HE/\HEERK - H
AR E K » AR BSOS ESHRENES
S[ER ARG BEFE - #E 0 BEROSECTE
BB LME AL —KEEEIZE A8 ZAT( Anaerobic
Threshold) {EBF Bk B B BB B Sl 2 SE BN R IR
BEE  mtk UBHIOSBABTEMREEH S
ALERNHAERE - B OEERES  REZHE
TRAEBR RIET - ZHF 2 ER B IR SR
FTEREHEHEHERE -

534l

FEHERI(AM  n=38 > < 605% : B#H : n=31 -
2608%) =M LUUEZE S 2 T R 1
BLHBT 58 SRV BRI RS TR - FrE I
BB IREE N T HCEBN IR, - BRSERRIFAT N
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BRSO ERE R - AR LUR SR UYL A
3]« LIOHLBRE BRI B » EER ATAS LB
B - LU A B T A PSR S R
BEBHRNT EE RS - BB EERER ARG
R RRIZE ¢ R - LB R
g%

B Tk

AT{& 2 f&5H3Breath - by - breath & 35 HIF I 25
(Minato AE-2808S, Japan)®t LARamp - programmed fl %
B /785 (Combi 232C, Japan) A5 - AT{ELZLA
V-slopeih — S b EAHERHEHENRFE T 23
BB BERRFTIRELS,6) - AT{ERF < LBk BR AR 2R &
VEEBY SR BB BRI -

KRFELIATHE - BE &R KA AEFRER
B SIHEHE6-8) - LLLBEER - WoiE BE(F B W B 0
{LFEEH9] - LR ER - LEkE - MR E - 3
BREEWE - BRURAEMES AR KRBT
2 SE B EHEHE R J1{FB(RPE © The Borg scale
of ratings of perceived exertion){F s B & FAEBI A S5R
R NREECERKIRIEE © 2Borg {REHE6 ~ 20
o1 SER - RIRKE R BEE &R P RAIHE
B WPOR NS R BE ST BUE I N A1 0] - EE)
=277 ~ M EN /18l - BEEERIFSE - I
feERE - 5888 =58 (Body Mass Index : BMI)11-
131 DA FEE BT B hA S8 — B ALEEN ik A A
FE R R ERAL o BRIT M OB R R - A s ~
T ILAE DA R = I BR S R I 14 L B s iR R IR B8
AL R AE BN EABIARF A - REARE IR
15 AR B AR IR A2 TE KA S0% B E & WA
AR B AR (Stenotic coronary artery) » A5 L ZE i HHF B
A GEREERERE -

B at b

AT R BE LS i 2 (meant
S.D) ZHRFT » Llp< 0.05ERffet LHE= R
- SEENT N - MEEN IR - BRANEEL
R I B B R T B R 58— B B iR AU E
BB - A5 EF 2 2L 22 LA paired Student's t-
test 2RARE © WA R EE S BRI EER A5
BB LA t-test DL R FHEERSHT °
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w B

AL OISR E B A ERS8.818.6
ﬁb/ﬁﬁﬂn 5 B IR ALEEN R R KR
Lok B - I&aaisﬁiﬁﬂ&%%ﬁiﬁa L EEIR BHER
FIRBURPE)A S — HRRS iR RS B iR pl 1k R
ET(146F18vs149+1.9) » ATHE092+0.18 125
F1.11 £0.20 wattkg * BEEEMRAEFEE1.65%
0.38 £25A-£1.960.37 wattkg > ¥ 2B EWERR(p
<0.001)Fl) - WIRBIEERER T HE - MiEEEES
209.9438.8 TEEE 195.2£31.7 mg/dL » EEERSE
F i & A2 7R ER1 38.8 28.1 R £(121.4 +30.0 mg/dL -

TEB F

) 2T ERE S E(p=0.001) ; BMEB S HE S &
HiEERESE MG Lo EER L BEUEN
HiEh(22) -

FIFTH RN ZHBECEALE F?Tfﬁ
#5(52.8 16.0 vs 66.21+4.6 5% » p<0.001) Z 4} -
i MEE = RS Y - [BEME(G SRR - EHU
e ~ ZEEfERL) - 3 RB11 ~ 24 - 3LAK 322~
6 FRA * B B#H( x =1.0041 » p= ns. )RS £

= ﬁﬂ$%‘frﬁﬁﬁ/\x@§% R TR AL E P
% EEEWZ Jﬂlﬁhﬁﬁi‘ftiﬁiﬂﬂj@bﬂlﬁﬁ‘ﬁﬁ
KT AZET MRS - MARATEURBE
R AEFEEB RS KA ER OB ER

/////

21 EHHZABHZHASEAF _BRERADPEH K FBL T ZRIUEH (n=69)
Control Post-training P value
Pre-testing
HR( bpm ) 71.3%11.4 705+122 ns.
SBP(mmHg) 116.5+16.1 114.0*126 n.s.
AT point
AT (watt/kg) 0.92+0.18 1.11 +0.20 0.000
HR ( bpm ) 97.70+14.00 100.90+13.40 0.003
SBP(mmHg) 145.20%20.10 148.20+18.60 n.s.
Maximum
Max(watt/’kg) 1.651+0.38 1.961+0.37 0.000
HR ( bpm ) 130.60*+21.20 139.20+20.30 0.000
SBP(mmHg) 178.10+28.20 184.90+26.10 0.000
RPE 14.60+1.80 14.90£1.90 ns
HR ‘ Heart rate
SBP - Systolic blood pressure
AT * Anaerobic threshold
RPE * The Borg scale of ratings of perceived exertion
Maximum : Maximal symptom-limited exercise capacity
2 BRBBERATFHAE - HERAVEHREBRFZEIEH (n=69)
Control Post-training pvalues
BMI (kg/m?) 237126 23561240 ns.
HDL-C (img/dL) 40.21+87 40.89+11.40 ns.
TC (mg/dL) 200.91+38.8 195.12+31.70 0.001
LDL-C (mg/dL) 138.8t281 121.40£30.00 0.001

BMI : Body mass index

HDL-C : High density lipoprotein cholesterol
TC * Total cholesterol

LDL-C ‘ Low density lipoprotein cholesterol
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BB EH T FRFEE G

st B EEEN - BATER LBE - BUEEEFRA
HERE EH - KSR T 2 HE R R B 28 %
T - RERNEEEREECREEREH S EEE
T - MIEERE I RAH2EE TRERS) -

‘I:I_II'I-I
B

B RSB 2R RN EE
R BB ERT &P EEEE S L
DEERERit & B - BRI EERERTE
% ERBEEERATIRE LIERENZEE » IR
RER RO 18 T MR E AEEIE R R Mk ae
fe ' LEHERBIEEEZEDURSEEELREY
HA14,15] -

&3 BEEEATHzZHAMER

NREBRECZE

BMEXHEAAFZHMOEERFERCHER
& o B LARRERA BRI R A O E
BEEBMZS] - SEHMBE DB ERE)
I fEia T (RrRl RILERE RN 1-3] - AWFFELIE R
RERAGERIESFER S O EESR
BEHHER  FEIRAERIESFREHE—ER
BIARFEZE H Ao DAL - IR EN AR ek R T B R 58
AR ERIAEFRERE A OIERER
HOEBM RS - M D2 R ERBIRERER
TE -

AT{ESECH - WPIRAARE - RIRthEERRME
R EEH LA hRE & S < 18R 6-8] > EARTER
ATEE BB RABMELT BB Z 158 -
—HME - MR IECEE LB - BHEEERE
EE R IR - B8 E FER FlR A E i
(EEB R B INE - RIFF e R SR

GroupA(n=38) GroupB(n=31) P values

Age(ys) 52.81+6.0 66.2t46 0.000
Ejection Fraction(% ) 51.9*86 480199 ns.
Hypertension 22/38 16/31 n.s.
Diabetes 12/38 7/31 n.s.
Smoking 29/38 24/31 s.
Obesity 11/37 7/31 ns.
Hyperlipidemia 17/38 9/31 n.s.

Stenotic coronary artery
RCA 11 3
LAD 24 22 n.s
LCX 3 6

PTCA
Phase I 10 18 n.s.
Phase I 14 13

Drug therapy
B - blocker 11/37 5/31 ns.
ACEI 38/38 31/31 n.s.
Lipid-lowering agents 6/38 3/31 .S.

GroupA : 608 AT

GroupB ® 60(4)3%, ¥4 L

RCA ‘ Right coronary artery

LAD : Left anterior descending artery

LCX * Left circumflex artery

PTCA * Percutaneous transluminal coronary angioplasty
ACEI * Angiotensin converting enzyme inhibitor

142 HERS

Tzu Chi Med J 1999 -+ 11 - No.2



FEE WER 5B %

R4 FoMEANEHRENE AB_ARNEHRTH - wxHHIERZIPIE
GroupA(n=38) GroupB(n=31)
Control Post-training Control Post-training
Pre-testing
HR( bpm ) 71.1£10.3 70.7£11.7 71.4%12.7 70.3£13.0
SBP(mmHg) 115.5%£13.8 115.7%11.6 1178188 111.8+13.6*
AT point
AT(watt/kg) 0.96x0.17 1.16+0.20* 0.88+0.19 1.07x£0.18*
HR ( bpm) 98.40£13.00 103.00413.00* 96.90£15.30 98.30£13.50
SBP(mmHg) 146.50+20.90 152.20+18.70* 143.60+19.20 143.40%17.60
Maximum
Max(watt/kg) 1.72+0.39 2.06£0.38* 1.56£0.37 1.86+0.34*
HR ( bpm) 133.20£19.90 143.20%x18.20* 127.50£22.60 134.50+22.00*
SBP(mmHg) 184.50%31.30 190.501£27.60 170.50%£22.20 178.20£23.00
RPE 14.70%2.00 1510£1.90 14.50£1.70 14.70%1.90

* ¢ EAGISATLEE » p<0.05

HR * Heart rate

SBP : Systolic blood pressure

AT * Anaerobic threshold

RPE : The Borg scale of ratings of perceived exertion
Maximum : Maximal symptom-limited exercise capacity

%5 FoBMERADEHFENE AB_aRTRORARE FZ 2tk

GroupA(n=38)

GroupB(n=31)

Control Post-training Control Post-training
BMI (kg/m?) 241£24 23.9%23 232%28 23.2%26
HDL-C (mg/dL) 40.4*8.1 40.4%9.6 393194 42.0%£13.5
TC (mg/dL) 222.4+36.9 198.6+35.4* 199.3%35.6 191.0£26.5
LDL-C (mg/dL) 143.2%26.7 125.3130.4* 133.2+29.2 116.429.0*

¥ BFIBRAT LS - p<0.05

BMI * Body mass index

HDL-C * High density lipoprotein cholesterol
TC  Total cholesterol

LDL-C : Low density lipoprotein cholesterol

TR0k - MERE] - FARTERER(FRL ~ )41 » 69
HE-ERBIKEER R LI ERESER
HI/GER S R A B R ALEE B IRERA T
TRERPEYESEZRIEN T - EE)YZ 1H5HE(AT
{HEH B R KB fHE) S 2REIEN  FIFF - AT(E
Py g BE M R R A TR 3 T A A = B -

BB/ GBS ZHS R AR T AL E B ok R AR
BREGEHM X NI e S BE MRS 2
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FI B F M H1 B (Angiotensin converting enzyme
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M MR E e b= Ry AIFRERE - ajgeed
SHEREES AR - WNEE R -
A5 2 H(lipoprotein) % 30 5 & A £ 1F & 7T IR BIIR
R - REREE > BYEBLUREITREY
BPF S o B L R R L e s L o EL g 08 A A v
N EEERECREREERS  SREIEER
ARIAREERRE16] - EEFE T g E
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& Bl E R e E s & O s E Ry
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EHEREUSEECMERE - £ BXAEEE
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B HREEESRAHZEE TR - ERIEN
B EHREC B EONERSEMAZE - B
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O T HEFERRIREEE— SRR EEET -
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B

FE—IRBIRIE 28 B /2 O 2 AL - BRIk
fElaETHAEEPYEREEES BESE LI
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ERR T ATHEERHSKAHEIRER SE
TARTZR » G EBERE - BRI KER T Yk
RREREE T - AT{ARS B B ed i is R R -
2t - BEEEEErEERENEEYEEET
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The Exercise Capacity, Hemodynamic Responses and Serum Total
Cholesterol Change of Patients with Acute Myocardial Infarction
in Exercise Therapy: The Influence of Age

CHiH-WE! LEE Fu-CHeaN CHEN? J1-HunG WaNG® CHIN-Lon LiN?
JEN-JER Hsien? Fwu-MEI CHANG!

Department of Physical Therapy, Nursing', Buddhist Tzu Chi Junior College of Nursing, Hualien, Taiwan;
Department of Thoracic and Cardiovascular Surgery?, Taipei Medical College Hospital and Municipal
Wan-Fang Hospital, Taipei Medical College, Taipei, Taiwan; Division of Cardiology?®,
Department of Medicine, Buddhist Tzu Chi General Hospital, Hualien, Taiwan

Objective: To analyze the influence of age on the exercise capacity, hemodynamic responses and serum lipid
change of patients with acute myocardial infarction (AMI) in exercise therapy. Patients and Methods: We compared
the exercise capacity, hemodynamic responses, and serum lipid levels between patients those over 60 years (group A,
n=38) of age and those under 60 (group B, n=31). Male patients with one vessel disease and AMI were selected as
subjects. The exercise intensity was prescribed individually using each patient's target heart rate, which was deter-
mined at the anaerobic threshold (AT) point of the exercise testing before exercise training. Exercise training (phase
1) began on the 20th day after AMI and continued for 8 weeks at a frequency of three times per week. Ramp-pro-
grammed cycle-ergometer tests were performed before and after the exercise training program. The AT, maximal
symptom-limited exercise capacity, heart rate (HR), systolic blood pressure (SBP), body mass index (BMI), total
cholesterol (TC) level, high density lipoprotein cholesterol (HDL-C) level, and low density lipoprotein cholesterol
(LDL-C) level were evaluated for each patient before and after exercise training. Results: Exercise training increased
the exercise capacity in both group A and group B significantly. In group B, the resting SBP decreased significantly
and the HR and SBP at the AT point after exercise training did not change significantly. LDL-C level decreased
significantly in both group A and group B but TC level decreased significantly in group A only. Conclusion: This study
indicated that exercise therapy improved the exercise capacity in all patients but its effects on both hemodynamic
responses and the serum lipid levels were not the same between groups A and B. (Tzu Chi Med J 1999; 11: 139-146)

Key words: exercise training, age, exercise capacity, hemodynamic responses, serum lipid levels
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