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Table 1.

Clinical characteristics and data by exercise.
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tion; AP, angina pectoris; LAD, left anterior descending artery; CX, circumflex artery,
RCA, right coronary artery ; S, documented coronary arterial spasm ; HR, target heart
rate, SOB, shortness of breath; ST |, ST depression greater than 2mm; ST 1,
STelevation greater than lmm ; *, patients taking isosorbide dinitrate.
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Fig.1. An example of the simultaneous determi-
nation of anaerobic threshold (AT) by respirato-
ry and blood lactate measurements Arrows
indicate the onset of anaerobic metabolism.
VO,, oxygen consumption; VE, minute ventila-
tion.
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Fig.2. Comparison of anaerobic threshold (AT)
determined by blood lactate measurements with
that by respiratory measurements.
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Fig.6. Heart rate (HR) and mean blood pressure
(mean BP) responses to standing and exercise.
They are shown in circles for group I, in
triangles for group II and in squares for group IIL.
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Fig.7. Cardiac index (CI) and stroke index (SI)
responses to standing and exercise. They are
shown in circles for group I, in triangles for
group Il and in squares for groupIlll. * p<O0.
05; ** p<0.01; t, p<0.005.
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Fig.8. Systemic vascular resistance (SVR) and
arterio-venous oxygen difference (A-VO, diff.).
They are shown in circles for group I, in
triangles for group Il and in squares for group
. ** p<0.01.
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Fig.9. Supine and standing plasma norepinephrine levels measured at rest. A significant
relationship was seen to exercise capacity as measured by anaerobic threshold (AT).
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Fig. 10. Plasma norepinephrine levels measured during exercise.
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A significant negative

correlation was observed between plasma norepinephrine levels at a 3-min exercise (stage

I) and anaerobic threshold (AT).
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Abstract

In order to evaluate the clinical significance and the hemodynamic determinants of anaerobic
threshold (AT), submaximal treadmill exercise was performed by means of the Bruce’s protocol,
in 22 patients with healed myocardial infarction, 6 with angina pectoris and one with atypical
chest pain. At rest and during exercise, the heart rate, the direct blood pressure and the cardiac
output were measured and the AT was dertermined as an oxygen consumption when the abrupt
increase in ventilatory equivalent for oxygen consumption occurred. Arterial blood lactate was
measured in 21 patients and plasma norepinephrine in 18, The AT determined in this manner
well correlated with that determined by the blood lactate measurement, but did poorly with the
left ventricular function at rest. The AT of 16 patients with functional class II (New York Heart
Association) was significantly lower than that of 13 patients with class I. According to the ATs
determined, three groups were defined: group I, >25ml - kg - min™ (8 patients); group II,
20-25ml - kg - mid? (12 patients); group I, <20ml - kg™* - min™! (9 patients). No significant
differences were demonstrated in the heart rate and the mean blood pressure during rest and
exercise. However, inter-group differences in other hemodynamic parameters were more promi-
nent during exercise than at rest. At a 3-min exercise, the stroke volume in group Il was signifi-
cantly less than that in group I, and the systemic vascular resistance and arterio-venous oxygen
difference in group I showed a tendency to remain greater than those in group I. At exercise
near the appearance of AT, major hemodynamic parameters, such as the stroke volume, cardiac
output and systemic vascular resistance were different among the groups. Arterio-venous oxygen
difference varied among patients with similar ATs. A significant negative correlation was found
between the plasma norepinephrine levels and the ATs both at rest and during exercise. Among
them, the norepinephrine levels at a 3-min exercise best negatively correlated with the ATs.
These observations suggest that low values of the AT represent an impaired pumping capacity of
the heart during exercise in association with an increased sympathetic activity, The reduced
stroke volume is considered to be a major limiting factor for the AT in patients with ischemic
heart disease such as old myocardial infarction. In addition, peripheral mechanisms may modify
the AT depending upon individuals because the range of arterio-venous oxygen difference is wide
near the appearance of AT.



