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Fig. 1 Exercise protocol
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Table 1 Clinical characteristics of patient

7

Mean age (yr) 57.3+10.9
Height (cm) 167.9+ 6.7
Weight (kg) 60.6+ 9.8
Location of MI
Aaterior 5
Lateral 3
Inferior 2
Risk factors
Hypertension 5
Diabetes mellitus 3
Hyperlipidemia 1
Smoking 8
Forrester’s subset on admission
I 9
I 1
Number of patients with
significant diameter stenosis
(=75%) of coronary artery after PTCA
0 1 6
1 7 3
2 1 0
3 1 1
Medication during protocol
Nitrates 10
Calcium channel antagonist 7
Nicorandil 2
Maximal level of CK-MB 244+179.3
xum
MI : myocardial infarction
PTCA : percutaneous transluminal coronary angioplasty
CK : creatine kinase
-------- AT level exercise
L time
33 (min)

single level exercise

GER : gas exchange ratio
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Fig.2 Changes in Vo. and gas exchange ratio
Data are presented as mean=SD.
MI : myocardial infarction, Vo,: oxygen up take,
GER : gas exchange ratio
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Fig.3 Changes in HR, SBP and PRP
Data are presented as mean=SD. MI : myocardial infarction, HR : heart rate,
SBP : systolic blood pressure, PRP : pressure rate product
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Fig.4 ChangesinRR, TV and Vg
Data are presented as mean =+ SD.
VE : minute ventiration

MI : myocardial infarction, RR : respiration rate, TV : tidal volume
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Fig.5 Changesin Ve/Vo,
Data are presented as mean=SD.
VE/Vo,: ventilatory equivalent for oxygen
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Changes in Cardiopulmonary Parameters during Single-Level Exercise at the Anaerobic Threshold
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Recently, it has been recognized that anaerobic
threshold (AT) could be an useful index for exercise
prescription in patients with myocardial infarction
(MI). Although there are numerous descriptions on
effects of AT-level exercise training in patients with
MI, reports documenting the effects of single-level
exercise at the AT-level on cardiopulmonary function
have been few.

Then, the present study was conducted with the
purpose of investigating the effects of AT-level exer-
cise upon oxygen uptake (V0.) kinetics and car-
diopulmonary function in healthy volunteers and in
patients with MI. The subjects consisted of 10 healthy
male volunteers (mean age 24.8 +3.6 years) and 10
consecutive patients who had completed the routine
4-week cardiac rehabilitation program for the acute
phase of MI (all were males; mean age 57.3 =10.9
years). Two kinds of treadmill exercise testing was
performed. At first, symptom-limited exercise testing
was performed by using a ramp treadmill protocol.
After 3-min rest on the treadmill, exercise was started
with 3-min warm-up (speed: 1.0 mile/h, grade: 0 %)
followed by an increase in load every 1 min. AT and
peak Vo, was determined in this study. Secondly,
single-level exercise testing at AT level was performed
on the different day for measuring V0., heart rate,
pressure rate product, oxygen pulse, gas exchange

ratio, respiratory rate, tidal volume and the ventiratory
equivalent for 02 (VE/V0,). After 3-min rest on the
treadmill, exersise was started with 6-min warming up
(speed: 2 miles/h, grade: 0 %). After 6-min warming
up, 24-min single-level exercise at AT level was
performed by the manual operation starting the prior
stage of ramp protocol that AT was obtained. AT level
of exercise intensity was given by Vo, determined by
cardiopulmonary exercise test. Comparisons of the
measurements were made at 10-min and 24-min after
starting AT-level exercise. 1) Values of peak Vo., AT
and heart rate at AT level were significantly lower in
MI group. 2) Vo, gas exchange ratio, pressure rate
product and O2 pulse at 10-min and 24-min after AT-le-
vel exercise were not changed on both group during
AT-level exersise. 3) With regard to the changes in
heart rate, the heart rate at 10 min after starting
AT-level exercise was similar to heart rate at AT
determined by the ramp exercise test. However, heart
rate at 24-min after starting AT-level exercise was
significantly increased in both groups. 4) Comparisons
of respiration rate and VE/VO, at 10-min and 24-min
revealed increase tendency. On the other hand, tidal
volume revealed decrease tendency. These tendency in
the MI group was significant. It was concluded that
heart rate and respiratory pattern were changed by
sustained AT-level exercise.

Key words : Single-level exercise test, Anaerobic threshold, Cardiopulmonary function
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