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Figurel Typical kinetics of Hb/MbO2 and method of evaluating recovery time.
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Figure2 Relationship between Peak VOz and Hb/MbO: recovery time at the vastus lateralis and
gastrocnemius muscles. e ; ASO group, o ; Control group, Tr: recovery time.
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Figure3 Changes in maximal walking distance, peakVOz,
and Hb/MbO: recovery time before and after exercise training.
MWD: maximal walking distance, VVL: vastus lateralis muscle,
GC: gastrocnemius muscle.
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Figure4 Relationship between improvement ratio of MWD and that of Tr. MWD: maximal
walking distance, VL: vastus lateralis muscle, GC: gastrocnemius muscle.
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Bicycle Ergometer Exercise Program for Patientswith Peripheral Arterial Disease

Norio Murase*, Shiro Ichimura*, Aya Kitahara*, Takeshi Nagasawa*, Chihoko Ueda*,
Toshiyuki Homma*, Mayuko Motobe*, Takuya Osada*, Takafumi Hamaoka* ***,
Toshihito Katsumura*, Hiroyuki Fukushima**, and Shin I shimaru**

* Department of Preventive Medicine and Public Health, Tokyo Medical University, Tokyo, Japan
** Second Department of Surgery, Tokyo Medical University, Tokyo, Japan
*** National Institute of Fitness and Sports, Kanoya, Japan

Key words: Near-infrared spectroscopy, |ntermittent claudication, Peripheral arterial disease,
Bicycle ergometer exercise, Exercise therapy

The purpose of this study was to clarify the effects of exercise training using a bicycle ergometer for patients with
intermittent claudication. Eight patients with peripheral arterial disease (PAD), Fontaine grade |1, aged 73.0+6.5 years
(mean=+SD), performed an exercise program on a bicycle ergometer 3 times aweek for 6 weeks. Exercise intensity was
70% of maximal load during maximal exercise test, and the duration of exercise for each session was 30 minin total. At
the same time, the muscle oxygenation level at the vastus lateralis (VL) and lateral head of the gastrocnemius (GC)
muscles was measured by near-infrared spectroscopy, and recovery time (Tr) for oxy-hemoglobin/myoglobin following
exercise was calculated. Maximal walking distance (MWD) was evaluated by treadmill test at 2.4 km/hr, with a 12%
grade. Tr at VL decreased from 104.9+63.7 sec to 60.8+34.5 sec (p=0.054), and Tr at GC declined from 90.5+24.6 to
60.6+28.1 sec (p<0.05). MWD increased from 121.3+49.4 m to 225.0+119.4 m (p<0.05). The improvement ratio of
MWD was correlated (r=0.835, p<0.05) with that of Tr at GC. Exercise training by bicycle ergometer improved walking
distance by 86% in patients with PAD. This study indicated that the improvement in walking distance was aresult of the
development of muscle oxidative capacity at the gastrocnemius muscle. (J. Jpn. Coll. Angiol., 2003, 43: 339-344)
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