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Changes in Blood Flow and Energy Metabolism in Rat Skeletal
Muscle after Ischemia and Reperfusion,

And the Effects of Acupuncture Stimulation on these Changes

SHINBARA Hisashi

Department of Physiology, Basic Medicine of Acupunciure and
Moxibusion, Graduate School of Acupuncture and Moxibusion,

Meiji University of Oriental Medicine

Summary : This study investigated interactions between blood flow and energy metabolism in rat skeletal
muscles during reperfusion after ischemia and to study the effects of acupuncture stimulation on them. The
muscle blood flow in the rat hindlimb muscles with or without acupuncture stimulation was measured
before and after 120-min or 150-min ischemia using radiolabeled microsphere technique, respectively. High-
energy phosphate compounds (phosphocreatine and ATP) and intracellular pH in the muscles were also
measured by the same protocol as for that muscle blood flow measurement using in vivo *'P-NMR.

There were significant differences in muscle blood flow and muscle energy metabolism between the two
ischemic groups during reperfusion. Overshooting in muscle blood (low during reperfusion after 120-min
ischemia was observed in contrast to minimal blood flow change after 150-min ischemia. There was an
increase of blood flow in non-ischemic muscles stimulated directly with an acupuncture needle. However,
there were no changes in muscle blood flow or muscle energy metabolism induced by acupuncture
stimulation in either ischemic group.

These results suggested that (a) the recovery of muscle blood flow may be related to the muscle energy
metabolic state after reperfusion, (b) the increase in muscle blood flow after acupuncture stimulation may be
induced by axonal reflex of peripheral nerves rather than the central nervous system, and (c) acupuncture
stimulation may not affect on muscle blood flow and energy metabolism during reperfusion.
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