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Studies on Palpated Hardness during the Tetanic

Contraction and Ischemic States of the Rat

"MORISADA Makoto

") Department of Physiology, Basic Medicine of Acupuncture and Moxibustion,

Graduate School of Acupuncture and Moxibustion, Meiji University of Oriental Medicine

Abstract

Purpose : To investigate (1) the in vivo relation between hardness during an electrically-induced contracting
state and neuromuscular functions (M-wave and muscle tension), and (2) the effect of ischemia induced by
a limb tourniquet on the relation between hardness at rest and increased vascular permeability to
albumin leading to muscular edema.

Methods : Sixteen Sprague-Dawley rats deeply anesthetized with urethane were used in this experiment.
Hardness was measured quantitatively at the mid-portion of the gastrocnemius (GS) muscle. In the first
experiment, Tetanic contraction of the GS muscle was produced by electrical stimulation (50Hz, 100 usec
duration) of the sciatic nerve. The M-wave was recorded with a pair of wire electrodes inserted into the
muscle, and the developed tension was monitored with a push-pull gauge. In the second experiment, a
tourniquet was applied at the thigh. The content of Evans blue (EB) and total hindlimb volume were
measured as an index of edema.

Results : (1) The hardness, M-wave amplitude and developed tension increased rapidly with the onset of
stimulation. The values of hardness were correlated with those of amplitude of the M-wave (r=0.63) and
tension (r=0.82). Pancuronium treatment completely suppressed the increase in hardness and tension induced
by the stimulation. (2) The tourniquet caused a rapid increase in hardness, tissue volume and EB extravasa-
tion; however, the change in hardness was poorly correlated with the change in EB extravasation.
Conclusion . These results suggest that muscle tension is the major factor for changes in hardness
measured during tetanic contractions, and tourniquet-induced hardness might reflect changes in intravascular
pressure rather than vascular permeability to albumin.
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