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Abstract

The effects of early physical training on heart rate variability and autonomic nerve activity in acute
myocardial infarction were studied in 20 patients (men, mean age 57 =11 years) successfully treated by
direct coronary angioplasty.

Patients were randomly divided into the physical training group (training group : 10 patients) and
conventional rehabilitation group (non-training group : 10 patients). Exercise tolerance (Vo: peak and
anaerobic threshold : AT), heart rate variability indices, serum levels of catecholamines, and 24-hour
urinary excretion of catecholamines were measured on the 14th and 28th days. The conventional cardiac
rehabilitation program was followed by each group, and the training group patients were also instructed to
follow a training program using the bicycle ergometer (80% AT, 10 min, 2 times a day) for 2 weeks from
the 15th day. Autonomic nerve activity was assessed by non-spectral (24-hour averaged normal RR
intervals : mean NN, standard deviation of normal RR intervals over 24 hours : SDNN and standard
deviation of the mean RR intervals for each 5 min periods over 24 hours : SDANN) and spectral (high
frequency power (HF) 0.15-0.40 Hz; represents parasympathetic activity, and the low/high frequency
power (L/H ratio); represents sympathetic activity) indices of heart rate variability.

There were no cardiac events during physical training. Comparison of the 14th and 28th day in the
training group showed that the Vo: peak and Vo: AT significantly increased, SDNN and SDANN signifi-
cantly increased, HF (82.51+56.2 to 131.1£99.8 msec?) increased and the L/H ratio (3.9+2.2 to 2.6+
1.3) decreased significantly during the night-time, and serum noradrenalin concentration (0.47£0.11 to
0.35%0.13 ng/m/) and urinary noradrenalin excretion (195.6+130.7 to 139.6+73.3 ug/day) signifi-
cantly decreased. In contrast, the non-training group showed no significant changes.

These results suggest early physical training may be safe and improves the autonomic nerve balance
and exercise tolerance in patients with acute myocardial infarction.
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Selected abbreviations and acronyms

AT =anaerobic threshold

HF=high frequency power

LF=low frequency power

L/H ratio=low/high frequency power ratio

mean NN =24-hour averaged normal RR intervals

PTCA =percutaneous transluminal coronary angioplasty

SDANN =standard deviation of the mean RR intervals for each 5
min periods over 24 hours

SDNN =standard deviation of normal RR intervals over 24 hours

SDNN index =mean of the standard deviations of RR intervals
for 5 min
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Exercise tolerance test Exercise tolerance test
) Holter monitoring Holter monitoring
Direct PTCA Measurement of catecholamines Measurement of catecholamines
Physical training (80% AT)
+
Group Tr 4-week conventional rehabilitation program
Group NTr 4-week conventional rehabilitation program
L | ]
0 2 4 (weeks)
Fig.1 Cardiac rehabilitation program
Group Tr=training group; Group NTr=non-training group.
.. . Table 1 Patient profile
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MI=myocardial infarction, A=anterior wall; I=inferior wall;
LVESV=left ventricular end-systolic volume; LVEDV=left ven-
tricular end-diastolic volume; CK=creatine kinase. Groups as in
Fig. 1.
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Table 2 Changes in exercise capacity between the second and fourth

week
Variables 2 weeks 4 weeks
Exercise time (sec)
———%—

Group Tr 415%+90 550%116

Group NTr 421+£88 43090
Peak oxygen uptake (m//min/kg) *
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*: p<0.05.

Groups as in Fig. 1.
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Fig. 3 Changes in 24-hour averaged spectral indices of
heart rate variability between the 14th and 28th
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2 weeks 4 weeks 2 weeks 4 weeks NS =not significant. Groups as in Fig. 1.
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50— ] G ol— - Changes in spectral indices of heart rate variabil-

ity during the night-time and daytime between
the 14th and 28th hospital day

i Fig. 4
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0.04 — 0.8 — % — r—*—l
0.02— T T 0.4|— T
ol— oL i
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40— 600~ | X% _ _
Fig.5 Changes in catecholamines between the 14th and
- T 28th hospital day
Pad=plasma adrenaline concentration; Pnad
=plasma noradrenaline concentration; Uad=
ol ol urinary adrenaline excretion for 24 hours;
Tr NTr Tr NTr Tr NTr Tr NTr Unad=urinary noradrenaline excretion for 24
> weeks Aweeks S weeks Aweeks hours. Groups as in Fig. 1.
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