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ABSTRACT

The purpose of this study was to study for the change of neural adaptation by muscle
contraction force when neuromuscular electrical stimulation(NMES) was applied. Sixteen
subjects(8 male, 8 female) without neuromuscular disease volunteered to participate in the
study. All subjects were divided into two subgroups: control(no electrical stimulation)
group, NMES(50% maximal voluntary isometric contraction) group. NMES training
program was performed in the calf muscle over three times a week for 12 weeks. Before
and after experiment MVIC of ankle plantar flexor was measured by use of
dynamometer. H-reflex and V-wave in tibial nerve were measured. The following results
were obtained;

MVIC and V/Mmax ratio were significantly increased in the electrical stimulation
groups. However, H/Mmax ratio was not changed. It was closely relationship between
MVIC and V/Mmax ratio. In this study, the effect of neural adaptation of central neural
adaptation was found in this study. Accordingly, NMES means not only a change of
muscle fiber and skeletal muscle volume but also a effect of neural adaptation of central
neural drive. Also, it was found that there was closely relationship between MVIC and
neural adaptation of central neural drive by NMES.

Key Words : NMES, H-reflex, V-wave, Neural adaptation
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Brown %, 1990; Fiatarone %, 1990). ©]#
S E3 THZY YIiEF F/HET ohy
g Fd3 #dE 5T (motor unit)o]
43} (firing rate)® F-Y(recruitment)o] A
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Table 1. Characteristics of the subjects

Control(n=8) NMES(n=8) Total(n=16)
Age(years) 22.50+1.69 2250+ 1.85 2250+ 1.71
Weight(kg) 69.38+8.44 5281+ 5.17 58.03+11.35
Height(cm) 167.38+9.13 172.13+10.11 169.75+ 9.62
All value are showed meantSD.
2. MY ¥y g LFASE AHS3gen, 5 uE

1) X +98 SHM +58 5

Y3zE &4 dHolgd s Wi ¢
A ¢ F FF34A A de 78
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o 332 39 @ 39 o)A HEygeR
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A& Fo| 2P gF ZYAE o
=g

2) MJIXI=2

Hd 7934 T3H £ 3¢ 99
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Aok A71AF7]+ 2,500 Hze) #AI¢H AF
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Myomed 932, Netherlands)2, Fu4 34
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Fig. 1. Comparison of MVIC before and after
experiment between groups.

Values are mean+S.D. Significantly different between

groups. ~ p<0.01
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Fig. 2. Comparison of H latency before and

after experiment between groups.
Values are mean+S.D. No significantly different
between groups.
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2) H/Mmax H|°| Hig} AY A 044:014%04 AP F 044+
016%4oH, AAZANAZTZL AF A
H/Mmax H]9] WH3}E FEAEAT 0.39+0.08% 1A A8 ¥ 0.36+0.08% G}

3 & 3 Aole YANtHFig. 3). x>

i

0.6 -
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W 50% MVIC

H/Mmax ratio(%)
<
F-S
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Fig. 3. Comparison of H/Mmax ratio before and
after experiment between groups.

Values are mean+S.D. No significantly different

between groups.

3) V/Mmax HI9) Big} 0.24:0.09%A A¥ F 019:0.05% 21,
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Fig. 4. Comparison of V/Mmax ratio before and
after experiment between groups.

Values are mean*S.D. Significantly different

between groups. ~ p<0.01

3. 2 £PYES T yuuy V/Mmax ¥ Aol Mt foi@ e A

AE e RLTHp<0.01).
gAY 493 534 F2e3 HEEA
4 283 @ H/Mmax ¥l 4a8A7 Ytk

i
ko)

7 2332 2 AuAE 9L 2

(Table 2). Hdl 94 ¥

D

Table 2. The relationship between measure items

MVIC H latency H/Mmax ratio V/Mmax ratio
MVIC - -0.693 0.467 0.874*
H latency - -0.259 -0.521
H/Mmax ratio - 0.620

V/Mmax ratio

Pearson correlation coefficients r and p values.
=*P<0.01

_66_



y=22.325x +7.732
R*=0.122

24 r=0874

V/Mmax ratio(%)

10

20 30

MVIC(kg)

Fig. 5. Relationships between MVIC and V/Mmax ratio in

the NMES group.
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