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Abstract
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Effects of Weight Training on Muscle
Strength and Exercise Capacity in Pa-
tients After Myocardial Infarction
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Masaru NAKAYAMA*
Haruki ITOH*
Masahiro MURAYAMA*

The effect of combined aerobic and weight training on indexes of muscle strength and exercise capacity
was investigated in 59 patients after myocardial infarction. Subjects were randomly assigned into three
groups : group I performing combined aerobic and weight training (n=22), group II performing ordinary
aerobic training alone (n=19) and group III not performing physical training (n= 18). Before and after
the training, isokinetic knee extension strength was measured and cardiopulmonary exercise testing was
performed. Physical training was prescribed for 8 weeks. Weight training of knee extensors was per-
formed at 60% of 1 repetition maximum and aerobic training was prescribed at the heart rate of anaerobic
threshold (AT) level.

After 8 weeks, the increase of isokinetic knee extension strength was significantly greater in group I (26
£14%) than group II (68%) and III (4 :8%). Increases in peak Vo, exercise time, AT and peak O:
pulse were greater in groups I and II than group III. Furthermore, increase of exercise time was greater in
group I (25+14%) than group II (169%). The rating of perceived exertion in submaximal exercise
decreased significantly only for group I.

In patients with myocardial infarction, combined aerobic and weight training is a more effective

method for increasing muscle strength and exercise capacity than only ordinary aerobic training.
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ARFFETIE, BEHCHEERE I L TRMERS
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L=y 7R EUEERE R T L2 1R 22 41), &
BORBEN —= v 72 R L LIEBEE & T
L7- 1B (1961), EEHREZ T L 20 o 72 I (18
Bl TH 5.

3HOBRMERICOWT Table1 ([Z7RY. #EIKRE
BOEE, Hh, R, KE, TERFAEER B
&R Swan-Ganz 7 7 — 7 )V 54§ & 1L7= Forrester
FEICWIHEMCTEELREZLRD o7, Peak CK-
MB {3 I BBV TRWEMICSH o 7248, gL D
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1) BeRAHDRITE

R BHHOBEICIIOGEMENKTF—7 IV, B
X U Cybex # Cybex II* 2\, BEMEFHD 1 repeti-
tion maximum (IRM) L JEHR Y —2 MV o 2RO 7=,
IRM DFIE I N-K 7 — 70V EICHFLAE% & ) RS
B0 EHIL 2 D EEMBR IR ) RKDERY
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ELTHRAL.

Table 1 Patient characteristics
Group I Group I Group III
(n=22) (n=19) (n=18)
Age (yrs) 63.2+8.7 624+85 62.6%9.5
Gender (male/female) 18/4 14/5 13/5
Height (cm) 162.2+7.6 159.4+9.1 161.7%£6.5
Weight (kg) 58.7+6.6 58.0+88 57.7+6.6
Number of diseased vessels
0,1 16 15 15
3 2 2
3 2 2 1
Peak CK-MB (mIU/ml) 199+129 243+182 142+129
Forrester subset
I 11 12 14
I 2 3 2
i1 4 2 1
v 2 1 1

Mean = standard deviation (SD).
At first examination, no intergroup differences in age, sex, number of
diseased vessels, peak CK-MB or Forrester subset were noted.

2) it EEN & TR
BENETICIE 7 7 ¥ E T H Treadmill MAT-2500, &
B)& 7 System ML5000 % Fi\>, Table2 ISR $ bitb
NORBELAEF VY TEAR7O b —VIZLoTiTo
723, FERH AGHIZIE 3 F FEFRHESEL Respiromonitor
RM300 B & UF Medical Gas Analyzer MG360 % f§ /i L,
breath-by-breath 12 & o THEGRHIE L7z, EBHAEFR
Bepicid, 2FELER, LK mEZ 1528
REL. ThOoniEELY, REBRFEENE (peak
Voo), EBIE MR, B IMERIE (anaerobic threshold :
AT), BEBEER (peak O: pulse), & L %L (peak HR)
2RDIz. i, B TTFRICDOWT Borg DEEHMIK
F5 B (rating perceived exertions) % 3K 724, BB BT
ERIGAERRR ML L, PILEEIARBEREFSOE
EEBEIT L.
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FZF ML=V IRIBRICITTRR=5ER, ABRMUSER <3
LTAMNVYF U T2 R{TLI.
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Table 2 Protocol of ramp method

Duration Speed Grade
Stage (min) (mile/hr) (%)
1 3 1.0 0.0
2 1 20 0.0
3 1 2.0 35
4 1 2.0 7.0
5 1 20 10.5
6 1 2.0 14.0
7 1 2.5 14.0
8 1 2.5 16.0
9 1 2.5 19.0
10 1 2.5 220
11 1 2.7 220
12 1 3.0 22.0
13 1 3.2 220
14 1 34 22.0
15 1 3.4 24.0
16 1 34 25.0
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L7:. VEREESICBII2BHRE- V233
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31, TEICBW THERER S L RRIRER
HETHBZICHEMLE (8 p<0.01, I3 : p<0.01).
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Peak HR 3 I3, IME, MEL D ICHMEMIZSH
D, I, IEOEMIFEETH-7 (8 : p<001, I
Bt : p<0.05). Peak HR DM IIZHB CEEEL
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EENE L peak Vo (S T BE, I B CTHZICHEL
A B p<0.01, OE: p<001), MBETIIEEEL
w7 dro 7z, Peak Vo DI % K BEM B L 72
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POEEIE peak Voo FIREIC 1B, B, MEOIEICKE
<, L IEERG, I I BERICIAEEZ 207 (v I
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Table 3 Changes in knee extension strength

Initial Final % increase

Knee extension peak torque (N - m)

I 924+21.1 116.7£27.3% 26+14% ]*

II 98.0%31.1 103.9+31.4* 6+8% ]*

II1 88.4+%255 91.9+24.6 4+8%
1 repetition maximum (kg)

I 8.4+%27 11.9+2.8* 42+20% ]

II 8.813.2 10.0£2.7 14+16%

Mean=+SD. Significant change from the initial to final value within the group; ¥»<0.01. Significant difference between the groups; *p<0.01.
Increase of knee extension strength was significantly greater in group I than in group II or III.

Table4 Changes in exercise capacity

Initial Final % increase

Peak oxygen uptake (mi/kg/min)

I 21.4+53 25.5+5.6% 19£10%

I 21.6£3.6 25.11+4.8% 16+8% :I*z *2

I 21.6+25 22.5+3.8 41+9% -
Exercise time (min)

I 8.8+2.1 11.0+1.9% 25+14% :I*'_

I 89+1.3 10.3+1.7% 16£9% *2

III 8.6+1.4 9.4£2.1# 9+12% -~
Anaerobic threshold (m//kg/min)

I 149+34 16.8+3.0" 13£12%

I 14.4+2.0 16.7+2.5% 16+13% :I*z *1

I 15.6+26 - 15.7+3.2 1£11% - -
Peak heart rate (bpm)

I 13516 144+ 15% 7+10%

I 138+18 145+16" 5+8%

11 144%15 145+17 1£7%
Peak O2 pulse (m//beat)

I 9.9+24 11.2+2.6" 13+5%

I 99+£25 11.0+2.7% 11£4% ]*J*'

1l 9.1£1.9 9.5+2.0 4+4%

MeanSD. Significant change from the initial to final value within the group; #p<0.01, #p<0.05. Significant difference between the groups;
*2p<0.01, *'p<0.05.

Increases in peak Vo2, exercise time, AT, peak Oz pulse were greater in groups I and II than in group III. Increase of exercise time was greater in group
I than group II.

<0.01, I : p<0.01), M EIZIZEELTLEED 3. FERRURTE

ol ATOHEINFRIZ M BICHEL IR, I#T MEB & ORRRERSICBIT 5 3 BoESETR

AEIECKREDPo7 Avs I : p<0.05, UvsMIF: p  ERHD Borg DT O ETEMEHEDOHS % Fig. 1 12

<0.01). Y. FEREFERIBCIREAT - U2Kk
Peak O:pulse 1318, IBHETHBICHELZAH: p OIRTOATF—ITHELCRI L. —4, I, I

<0.01, I&: p<0.01). T/, HWM=IX MHICHE HBHCTRRABOERICIESHLLOD, FEBEFEDR

LI, NETHEEIIKEDP o AvsIT: p<0.05, T DRI ELEFELBETZD o7,

vsIII: p<0.05).
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Fig.1 Changes in rating of perceived leg exertion

X-axis indicates stage in ramp method protocol.
O initial, @ : final, *p<0.01.

RPE=rating of perceived exertion. Rating of perceived leg exertion in submaximal exercise decreased significantly

only for group I.
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