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3D analysis of muscle metabolism during exercise
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This study used two-dimensional 31Phosphorus Chemical Shift Imaging, to detect
differences between the deep and superficial parts of the human leg muscles during dynamic knee extension
exercise. The experiments were carried out with a 1.5-T superconducting magnet with a 5 inch-diameter
circular sur-face coil. The subjects performed dynamic one-legged knee extension exercise in the prone
position, with the transmit-receive coil placed under the right quadriceps muscles in the magnet. The
subjects pulled down an elastic rubber band attached to the ankle at a frequency of 0.25, 0.5 and 1 Hz
for 320 sec each. The Pi/PCr of the superficial parts was not significantly increased with increasing
work rate. Compared with the superficial areas, the Pi/PCr of the deep parts was significantly higher (p
< 0.05) at 1Hz. The intracellular pH showed no significant difference between the two parts.
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31P-chemical shift imaging: 31P-CSI
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