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avka—LE 3.33+ 6.06 -19.17+£16.86 -20.83+19.85 ~31.67+29.10 (p<0.05) -31.67£29.10 (p<0.05) 0.00+10.00 -100.00+103.447) 4 5
RAER R 3.33+ 876 -0.83+ 665 -6.67+11.69 -5.00+ 5.48 -6.67+13.29 3.33+ 8.16 -1250+ 38.83]*
=R GER B & 417+ 492 -18.33+356.31 -25.00+22.14 -35.83+ 9.70 (p<0.01) -20.00+17.32 -0.83+ 6.65 -95.83+ 73.85
ER(=AB R -0.83+ 2.04 -9.17+11.14 -1417+ 970 -16.67+£14.72 -2083+19.85 -1.67+ 931 -63.33+ 4250
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BET(AERBOE 3.83+ 752 21.83+20.05 433342851 (p<0.05) 4333133.82 (p<0.05) 42.83+23.74 (p<0.05) 300+ 3.79 158.174+105.23
=R GER B 3 1.67+ 320 19.00+14.11 4350424.27 (p<0.01) 65.831+12.67 (p<0.01) 38.67+18.50 (p<0.01) 450+ 6.12 17317+ 66.77
ER(EABEH 0.00+ 0.00 317+ 7.76 48.83+31.90 (p<0.01) 61.334+23.08 (p<0.01) 60.33+21.24 (p<0.01) 217+ 402 17683+ 74.78
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avha—LE 11.82+ 328 1468+ 445 997+ 286 11.25+ 3380 9.87+ 3.16 1627+ 429 72.86+11.48
TR SER BB 11.74% 550 1694+ 912 1221+ 622 1094+ 229 1455+ 510 1143+ 787 76.80430.22
R (TR B 1048+ 3.16 1061+ 247 997+ 174 1143+ 3.05 1247+ 280 1147+ 229 66.44+10.90
E=E(ZABDE 16.42+ 9.85 1576+ 7.83 156.49+10.60 16.25+10.19 1338+ 453 16.37+£11.31 93.66+49.92
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Dunnett), LB Cika v b a—aA R ERAT GEBE) B (p=0.04, Bonferroni) & /@it (HBE) #f &l ) B

=0.05, Bonferroni) O MICAH R IRMEFIATED STz,
T p<0.05, Dunnett

*: p=0.05, Bonferroni
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50.5AU, T CEIEIE) B 750.0£32.3AU, ks (H
W) B 7192+70.1A0, =g (ZA%E) #f 7175+
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THEBY A ] 21T - 7N BT R R O IR A RS &
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Influence of different stimulating conditions of electro-acupuncture

stimulation on the prevention of delayed-onset muscle soreness

Keiji Wakamiya
Graduate School of Acupuncture and Moxibustion, Meiji University of Integrative Medicine

Abstract

Purpose: We therefore examined whether acupuncture stimulation prior to the induction of delayed-
onset muscle soreness (DOMS) in the flexor muscle of the upper limb is effective, using different needle posi-
tions and waveforms of electro-acupuncture stimulation (EAS).

Methods: Twenty-four healthy subjects (23.17 + 3.06 years old: mean + S.D.) participated in this study and
provided informed consent. The biceps muscle was chosen to produce the exercise load; therefore, after EAS,
the subjects performed 3 sets of stretching/contraction exercises of the flexor muscle of the upper limb until
failure. Before performing the DOMS-inducing exercise, the subjects were randomly assigned to one of four
groups. The Control group had no EAS before exercise. The Local group received EAS (square-wave signal)
on the biceps muscle. The Distant groups received EAS on the forearm (between LI10 and LI4 acupuncture
points), either as a square-wave signal or as a triangle-wave signal. The three groups received 15 minutes of
EAS at 3 Hz. Evaluation of DOMS was made by the subjective extent of pain using the visual analogue scale
(VAS), objective extent of pain by Pain Vision, angle of the elbow joint during its flexion/extension at which
there is pain induced in the upper arm (a measure of muscle pain), and surface temperature at the centre of
the front face of the upper arm and the circumference of the upper arm (measures of inflammation). These
items were all measured prior to exercise, after exercise, as well as 24, 48, 72 and 168 hours after exercise.

Results: The VAS value increased in the control group immediately after the exercise, reaching a maxi-
mum level 72 hours later and disappearing 168 hours after the exercise. Although there were no differences
over time between the groups regarding the objective extent of pain, there were significant differences in the
angle of elbow joint between the Control group and the Local (square wave) group (p = 0.04).

Discussion: Since the triangle wave, which is a stimulatory waveform, may release endogenous opioids
through selective stimulation of small nerve fibres, muscle tone could have changed by suppressing inflam-
mation. In the case of direct application of a square wave signal, the local blood flow and muscle tone could

have been changed.



