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Summary

Twenty-seven patients with recent myocardial infarction were studied to evaluate the clinical
usefulness of the anaerobic threshold (AT) in physical training as cardiac rehabilitation at home.
The 27 patients were divided into trained and control groups.

Symptom-limited treadmill exercise tests were conducted before and six weeks after the pre-
scribed aerobic training. Heart rate (HR), systolic blood pressure and respiratory gases (VO,, VCO,
and VE) were noninvasively measured throughout the exercise periods. AT was defined as systemic
increase in the ventilatory equivalent O, (VE/VO,) without an increase in the ventilatory CO, (VE/
VCO,) during the increasing work load. The patients in the trained group were obliged to perform
aerobic walking training requiring 90~100% HR of the AT level for 30 min, four to six days per week.

1. In the trained group, exercise time, peak VO, and AT on treadmill performance were
significantly increased compared with those of the pre-training values. However, in the control
group, these parameters were not significantly changed. A significant reduction in double products
was observed during submaximal workload in the trained group.

2. Factors related to the training effects : The training effect expressed by dpeak VO, correlated
significantly with the initial peak VO, (pre-training peak VO,) (y=35.4—1.29x%, r=0.70), but there
was no correlation between left ventricular function and dpeak VO.,.
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These results indicated that aerobic exercise at home guided by the AT level is safe and bene-

ficial for patients with recent myocardial infarction.

Key words

Myocardial infarction Physical training

Anaerobic threshold

T LC®Iz

JEShHR RS DM EERE ICB VW TEY quality
of life # {7 ¥ B DICEETHS. LoL, &K
RETIRZ DD OEHRBA+THT, —HOMER
PRE, BLAYITORATVARVWOBREHRTH
5. —J, Wasserman 502k o THREG S hizbk
KMEACSIBAME (anaerobic threshold : AT) %, &
i TR BB O EBh A AR AN 22 £ i b IS
Ehakdichote. SEFAx1T AT #igEL
L CEESEBREZ TV, @B ickiy s AT
DEHE L, DHEEREHSEE T 2 EBRE
DRRE RIS L 72

WRBEKVHE

x%: FidgEEIC BE O v DG EERG EE
27l dp L Lic. Thd EEEEL BTl
17 5] CEH)pER) L EBRELBIT Lo
sckFR 10 45 et FREE) Ic 0 7. =B 70 B EDE
g, DAL, EERUEZRFOEMRR,2L
&4k L7z, Patient profile {3 Table 1 [Z;RL 7%z
WY T, EEpERE L REOMBMICEEER
e h o7z,

% : £z Bruce #:ic X v symptom-limited
D% B treadmill AFRREMETL, LB X
VIfEZ 1 9T LiciEFE T L LB, <y y
r CASEIT iz X 2 LDERGEHET-72. KA
TERBRERTROHED 90% b L 3HPRE
ofggg, 2mm P ko ST KT, MERkREE, T
DIVES, EEARREIROFEE, 10mmHg LU
L UGRERME DK TF & L 7.

FFRFICF = 2 MGEFHAR Y 274 AY-
500T iz kL WIEEH 2 B 217V, 5T Lic
BN LR (VO,), Sem&E (VE), MmRELk

(VOo/VE) ¥ I L7=. AT i3 Wasserman & o
FEEL?, VO /VE ofilisesEic, ¥
HOEMICXVRE L. EEBREKTRIC
BAART L AR ATRREITY, EBHRIRLH
E L. EHATRROMETIE, EBHRERLAH
TIEHFIES 4620458, TR 11.3£1.138
(mean+SEM) T & - 7=. 728 peak VO, * V02
max ¢ LT&RbL.

EBLE L, 1 B 2~3km 05f72E 5 AUE
T 1~2 % A1, EHHoLLHEN AT v o
D%k 80~100%, AT AREIEHNR S S - 12
FITREROIAED 70% 12785 X 5 ITHITHE
B RET S ®HEAT L. —ER0BE TRk
FERAVEBROMRAE, sy —DLERE
v, gk ST &ML, FRERBEL.

£z Judkins FHBIZTOLITF—FAREE
TL, BEEARAE & £ (BFHR : EF) 25
LT

BRI, HEPR—LETTO 2 L&Al
LU, BHEBERLY X 7Y 2 BUHI % EH L cEs
RS LT

stz Student’s t-test 7 vy, p<0.05 #
AEE L

151 i

1. Treadmill GHERNS B-EHEEDHE

HEB R 13 E B R RE T SM4E39 B 5
500431 fp~& BE (p<0.0l) IIEE LD ickt
L, ABEETIE 47824 %0 5 492436 fb~ & i
PEBLEELED, AEATLER O, -
7= (Fig. 1).

AT 1327 g, 21 41 (70.4%) < FE R <.
AT v R oLHEIGESPER T 118.2+4.0
225 1241428 bpm ~LHE (p<0.01) iz

— 276 —



DD

Table 1. Patients’ profiles

No. of pts. Age MI location dIi\iZ;zs(:efd LV function PTOI(_:R
(M:F) (yrs.) (Ant. : Post.) vessels (EF: %) PTCA
Group 1 17 .
(Trained group) 16 : 1) 52.0+2.2 10:7 1.6+0.2 52.7+2.8 7/17
Group 2 10 .
(Control group) ©: 4) 55.2+2.9 7:3 1.6+0.3 59.4+2.5 3/10

(mean+SEM)

MI=myocardial infarction; PTCR =percutaneous transluminal coronary recanalization; PTCA =percutaneous

transluminal coronary angioplasty.
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Fig. 1. Changes in exercise duration.
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Exercise time increases significantly in the trained group (Group 1) as compared with that of the

control group (Group 2).
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Fig. 2. Changes of heart rate at anaerobic threshold (AT).
Heart rate at the AT level significantly increases in the trained group as compared with that of

the control group.
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Fig. 3. Changes in VOZ max.
VO, max (peak VO,) increases significantly
control group.
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Fig. 4. Changes in VO, at anaerobic threshold (AT).
AT increases significantly in the trained group as compared with that of the control group.
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Fig. 5. Changes in pressure-rate products be-
fore and after physical training in the trained
group (n=17).

Significant reduction in the pressure-rate products
(PRP) during submaximal workload is detected after
6 weeks’ training. However, there is no significant
difference in the PRP before (open circles) and after
training (closed circles).
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Table 2. Comparisons of variables in anaerobic threshold (AT) between the exercise
test before and and after training

Peak VO, % Peak VO, HR % HRmax
(ml/kg/min) % (bpm) (%)
Group I  Before 21.4+1.1 76.3+2.3 118.2+3.3 78.7+2.1
After 25.4+1.5 74.8+3.3 124.1+2.8 80.2+1.8
Mean of 4 4.0+1.3 1.9+3.1 5.842.6 1.6+2.1
T-test p<0.01 NS p<0.01 NS
Group II Before 23.1+0.9 77.9+4.5 120.8+3.5 81.5+2.8
After 24.3+2.1 79.3+4.3 123.6+5.1 86.4+3.4
Mean of 4 1.3+1.6 1.4+4.5 2.8+3.0 4.8+3.8
T-test NS NS NS NS
(mean+SEM)

Mean of 4=mean difference; % Peak VO,=9% Peak VO, at AT; HR=heart rate at AT; % HRmax=9

of maximal heart rate.
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Fig. 6. Correlations between initial VO, max
(peak VO,) and 4VO, max.

Training effect expressed as dpeak VO, correlates
with initial peak VO, (pre-training peak VO,).
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Fig. 7. Correlations between left ventricular
ejection fraction (LVEF) and 4VO; max.
No correlation is observed.
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Fig. 8. Correlation between heart rate at AT
and 70% maximal heart rate.

Heart rate at AT and 70% maximal heart rate by
the Karvonen’s method correlate significantly, though
there are differences in the low physical fitness cases.
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