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-ABSTRACT-

The purpose of this study was to determine whether neuromuscular electrical stimulation(NMES), applied
over the antagonist or the agonist, would alter the H reflex. Attention was focused on the roles of stimulus
location, We used normal eight subjects without neuromuscular disease which were divided into 3 groups: the
subkcts were diveded into group of antagonist, agonist, antagonist-agonist. All groups were consisted of eight
subjects. Neuromuscular electrical stimulation was administered for 15 minutes, All subjects were subjected to
three tests, including a pre-test, post-test and post-20 minute test. The data were analyzed by repeated
measures ANOVA and paired t-test,

The results were as follows;

1. H latencies were significantly increased in agonist and antagonist-agonist group (p < .01).

2. H/M intervals were significantly increased in agonist and antagonist-agonist group (p < .01).

3. H amplitudes were significantly increased in agonist (p ( 001) and antagonist-agonist group (p < .01).

4. H/M ratios were significantly decreased in agonist and antagonist-agonist group (p .01). In agonist group,

H-reflex amplitudes and H/M ratios were more significantly decreased than antagonist group.

Future studies will need to determine what influence NMES may have on the excitability of spinal motor
neurons in people having UMN syndrome,
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(spasticity) 9] Q18 484 $o(Ashby et al
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HE ALY A (reflex threshold) 9] ZHaE $EAA
e ZTEA F7HY FAHA $H(Sax &
Johnson 1980). HE# & UL HEF, HAT-EA,
444 | &4 A AsE, HAv g 2L §@
AE9 57152 Wsl ¥ (Kuen-Horng et al,
2001), & ZAEe} AAf digt Aol Zrte A2
7158 €58 ¥siATE go] HoH(Carr et al
1995),

SEAZLY FEA4LS EAY gEolY EEF
AFof dsted WAE /M &+ Aok A
t}, B2 E baclofen 5§ (Orsnes 2000)0] 17, B
A AFo2E= W AE(Bel & Lehmann 1987),
dl(Leone & Kakulka 1988), <£8%E}#l(Belanger
1989), =}ALR](Sullivan et al. 1991}, A 71 A= (Baid et
al, 1985, Levin & Hui-Chan 1992), % ¥ (Sabine
1999) % ANA(Avela et al 1999) $o] AMLER ¢
o 2 ZA¥d Ay AZAFY EFHE 1811
Duchenned] 93] Hz2 HusYou, g4 A
o ANAFE o] 48 2 4FY ZAHL Levine §
(1952)0 9Jsle] o]Fo] AHu}, A7|AFo] FHAA
A Wil &g Z A9 Wl e T3 of
& 932 Baker 5 (1979)2 Hupy] FAEL h4t
22 AT AFZTAHANATE FEeAln,
Robinson % (1988)& H{4E&48xlE dides 7
Hol Yv FF5I AAZA/NAZE AL

Apkarian® Naumann (1991)2 Ao A8NA

ANATE $5YA $F22 LYo, Hady
T (2002)E BANE OFoE ARF2H Yy
F2o AYNAANATE 2AYA $£2H 5
A9 158 FE22 AL Peter § (2000)2
AZATZS ggt ANAFE $5A7%449 ARz
(motoneuron pool) ] FEAE JAAA AAWAE

ZANIE 37 Ao dReu, Kukuk F
(1994) & vlEAAS W3 A5 AHANRZAZ A
Zo] HAFLFAAY ARIE 4 € ¢ Yy
st chokgt W e HAFo] FFEFAEHEY
FTEA Wl 4¥L F= A0 BRIHT e
y, olgd A7AFe] H5ENAEAY FRAS
A2A7E o] dfAE oFE BE =8 B
o™ Daly 5 (199)& A7uiaal, 2714 wihd
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2 Q0
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(Timothy 1999). H ®HA= 19189 Hoffmano] #&
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o8] 1 EAe] U B Fyd olHNE AVH
9 HF GUAGHAFY FAPHESEA g A
£50]27 glon §3), FYY &4 72 AT
A gAY FTRE FPTHCRA Bl
AHEE 2 Qlth(Little & Halar 1985). H ¥HA}] o g
AFE FE JAHLE AR B FHA
(latency) $} A& (amplitude) ¥ H/M H(H/M ratio)
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< H4A7499 384 E Wisled Azt b
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2002, Joodaki et al. 2001), 21U, AATA7AIL
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o] A& A o] tH(Robinson et al. 1988, Scheker et al.
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Table 1. General Characteristics of the subjects.

Age(years) 2325+2.09(19-27)
Height(cm) 174.131+4.75(165-180)
Weight(ke) 67.25+748(58-78)

Stimulation site-T12 length(cm) ~ 6841+2.14(65-71)

All value are showed mean=+SD(range)

)48 7171
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tlo Jlt >
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L. _6_1:'
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(ground) A3 EFHAF 3am 919 945 HEZ

(lateral gastrocnemius) $1ol ¥4tk ¢ (sweep) &
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7+ 2 A AeoiA 28 o] BAYE 1 4
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F 08 E5A9 A A4 HgA9 wes
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3. 2l5 4

NARAZA7N AT 93 YT H At
o g F48& AFA7) Astel HESH 2
A (repeated measures analysis of variance)& A
gom ALFZAA L Duncan test® ANSHRT, 3
A71Zbel W H yHALY] Wistel tid {94 2
Z38l7] 918l JEHEE THH(paired t-test)E 4
Natges RE FA%Y fY5ES p(05 78
A A3

mz 3
1. HAH5A) 9} W8]

AYFEY H 795’\]4 Wt NESY AR
A @ AT AYERAME {8 Aol YEhiA
FRAAT, %%‘*1717‘}9] ol Me festA ye
®oHp01). ABFE FHA77 e dSE
2 TARE & A3 [2edAEe 98 Fol7t v
BA gtod, TZdA A4 234 38 A%
(01), A& Az A& F 208 (p(05)AA frold
o1& yenfch MaoAe A& A3 3¢ 3
FpCo), A4 A3 HE F 0 E0H5)ANN &
9§ AolE LA TH Table 2).

Table 2. Change of H latency after electrical

stimulation (ms)
Group Pre Post 20 min Post  -value(time)

I AL2+17 31631157 3149155 958+

I 31134159 3153+166* 3174197

I 31674105 32114086+ 32044078
F-value (group) 028
All value are showed meantSD
Significantly different from pre YSignificantly different from post
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g% z+ 4¥FEY H/M 744
AN 8 A AP
ol UrEMX FUAT SAHA M=
&} 3HA L}E}kkt}(w 01) AP2E FAA
3E HSEE THAL & 43 [ 794
T A& A 4845 48 % ET°¥W Fo8 &
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2610+147, 34 FAF7} 2640+158, FL F7} 2651
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€ YER A TH(Table 3).

Table 3. Change of H/M interval after electrical
stimulation (ms)

ot - HEE : AAIA/AZA g H WAL wst

dehd ggou, T2AME 44 A3 44 3
F(p(o), A& A3 A F RN §
S8 Aol des. D 38 43 3

& A0, A% A% 4& ¥ 0¥ 05)9)
X S0l A10l2 e AEHTable 4)

Table 4. Change of H amplitude after electrical
stimulation (aV)

Group Pre Post 20 min Post F-value(time)
| 552+0%  68%BE115  692+130 1260
I X10£147  26401158% 26511175
I 638089 27(h080%* 26971074
F-value (group) 044
All value are showed mean+SD

“Significantly different from pre "Significantly different from post
ol *op(0l B p( ol

3.H AZ2] W3]

AEZEY H 1Z9 wsts ey 2AEY
& A3 AY2TY Aol [+ N29A o8
Aolg Yehdon, 173 M2 [2% M2 v
FANE  FAR Fol7b detA gtk FAA
717y MiZAMET 3 D2 F9& 2ozt y
BT (p(01). A¥FE FHA7IZY HEE o
SEE TARS & 2% [2AAE 498 Fol7}

Group Pre Post 20 min Post F-value(time)
[ 2584023 253024 2511029 1182+
I 2561021 1940244 2031031
I 2303 2204030* 221+02%
F-value(group) ~ 827**
Al value are showed meantSD
“Significantly different from pre YSigrificantly different from post

(B *ip(0t M p(0

4. H/M ] <] w3}

A2 A7AF g3 AELEY H/M Hl9 W
shg whE S PAHEAS & Ay dYgIde
I3 vzas DZeM f93 zolg Yl
oy 12302, 123 MY vZdxe Fo%
Aol & YeplA qokth FAA7 = &
o[7} vetteni(p{ 001), 4¥2¥ ?3,*1717&«1
HSE YSEE THAL & A4 [ 34
A AE A% J4 & EFA {48 o7t
EhgA] ko), MTZolMes &4 Ho| 33884479,
AL A7} 31754410, 44 F7} 33005152
£ A% A& A% 3L AR 3 F(p(001)A
2zt fof3 ol Jepfidh MIdANeE 34
Aol 3938+393, AL Z| %7} 3683+479, AL 7}
3663139302 AL M3 A& FF(p(0), HE
A% A& F(p(05)dM st ol YA
t}H(Table 5).
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Table 5. Change of H/M ratio after electrical
stimulation (%)

Group Pre Post % min Post F-value(time)

I %5 OBE58 4ABH463  6u*
I 38479 31BE410™ BEO05154+

I 293+38 6B 36631393
F-value(group) 456
All value are showed mean+SD
“Significantly different from pre YSignificantly different from post
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