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Fig.2 A brace for immobilization at wrist and MP joint

Fig.3 The ergometer system for quantitation of
muscular work load during exercise.
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Observation of Energy Metabolism in Human Skeletal
Muscle Using Clinical MRI/S Apparatus.
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The potential of **P-MRS for the study of muscular energy metabolism is widely
demonstrated in animal models and the human skeletal muscles. However, there has been
a few studies reporting the quantitative analysis of muscle exercise. This is due to the lack
of appropriate system measure quantitative of muscle works in the strong magnetic field.
The authors constructed the systems for the quantitative analysis of muscle exercise in
human using a clinical superconductive magnet.

Six healthy volunteers (ranging in age from 23 to 25 years old and in weight from 58
to 68 kg) were studied on a 1.5 Tesla whole-body magnet (Gyroscan S-15, Philips). The
authors made a system for the quantitation of work load which can be used in the strong
magnetic field. A circular 5.5 cm diameter surface coil tuned to proton and phosphorus
nuclei was used. The coil was placed on the forearm 6.0 cm distal to the elbow joint.
Thirty two times accumulation was done with 2-sec repetition time. Rhythmic exercises
were performed against 1.0 Kg, 1.5 Kg or 2.0 Kg loaded by grasping the cradle at every
2-sec interval. Thus, flexor digitorum superficialis and profundus muscles were examined.
Each exercise was done for 3-min with 90 contractions and was followed by a rest for 15
-min as a recovery period.

Using this system, good correlation is found between the theoretical value and
muscular work load. There was no significant difference in the work load among volun-
teers.

It is concluded that this system is very useful to investigate the muscular energy
metabolism quantitatively in the strong magnetic field for the 3*P-MRS measurements.
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