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Abstract

Characteristics of Median Frequency According to the Load
During Fatiguing Isometric Exercise

Lee Su-young, M.Sc., P.T.
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Dept. of Rehabilitation Therapy, The Graduate Schoo!, Yonsei University

Cho Sang-hyun, Ph.D., M.D.
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Median frequency can be regarded as a valid indicator of local muscle fatigue. As
local muscle fatigue develops, the muscle fiber conduction velocity decreases, the fast
twitch fibers are recruited less, and consequently the median frequency shifts toward
the lower frequency area. The aim of this study was to test the characteristics of
the median frequency according to exercise load (30% and 60% of MVC on the
biceps brachii, 40% and 80% of MVC on the vastus lateralis) during the fatiguing
1sometric exercise. Thirteen healthy male volunteer students of Yonsei University
were recruited. After the testing maximal voluntary isometric contraction, three
variables (initial median frequency, regression slope, fatigue index) from the
regression line of MDF data were measured in each exercise load. The results
showed that the regression slope and fatigue index were significantly different for
the biceps brachii, but not for the vastus lateralis initial MDF was not significant
difference according to the exercise load on both muscles. The regression slope and
fatigue index could monitor physiologic muscle change during fatiguing isometric
exercise. The results showed that two MDF variables reflect the local muscle fatigue
according to the exercise load.

Key Words: Excercise load; [sometric exercise, Median frequency.
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Hennemann $(1974)e] =Z7]9] ¥2|(size
principle) 5 #HA| g o2 = FHol UM
%A 74 A (motor neuron)¥} FEEH FF
(motor unit activity)®] F#H<Q #H3E AT
a7] 93] Al#E¥(time domain)® F3k5 3
A (frequency domain)® FTHAAM HHZ A
Azefl g
eH o] gkoh(Andearssen® Arendt-
Nilsen, 1987. Basmajian® De Luca, 1985).
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S (surface electromyography)
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g AL FE2 BUASdE AIZY F
(amplitude)& ®FY 3 RMS (root mean

square)®t A EEMG (intergrated EMG)Z
Tehe HHoly, Fas HH FHAM &
HEHAE NEZEAHL FYF 2% (median fre-
quency: MDF) §& A E& Al&ste= T34
¥ E &3 &4 ¥ (frequency spectrum analy-
sis)o] tH(Basmajian®} De Luca, 1985; Bigland
9} Lippold, 1991; Macaluso %, 2000). RMS
o HEEMGE 8438 5949 9
w3l &(firing rate)S 993y, 43T P2
2 fAse THAE £5 ¢ dAH¥A F
7} 44S  Helo(Basmajian® De Luca,
1985: De Luca, 1984). 4 F g+ &5 A
2l A =% E(action potential conduction ve-
locity), &4 Tk A u]o u 3
3} 7](Basmajian® De Luca, 1985; Johnson

%, 1973; Kupa 5, 1995; Linssen %, 1991;
Mannion %, 1998) Solomonow, 1990;
Zwarts 5, 1087) o & =4 L7}

) B AELE7l FaHo
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¥l dycdabe durEg) 549 (N=13)
o3 (M) Al 2 (cm) A % (k)
HF+ T FEHA 24942 1 173.3+4.2 65.4+11.5

1733 om, 22l AF 2 654 kgl ATHE 1).

Lo Z2AE AZE £Hs7] ¢
FHETHE MPIOOWSWDE AME-319
o, U2 5%e H=(electrode)E AE-131
circular surface EMG disposable electrode
sDE Mgty AF exE AZ 12 me
43 FHY =3 3//R T4 Az (center-
to-center distance) 20 mm¢] AAZE oz v
F=lo] gz, 8433 (active electrode)
7|1 % H S (reference electrode) e A4+ 2
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1) BIOPAC system Inc. CA. USA.
2) NeuroDyne Medical Corp. MA. USA.
3) BIOPAC system Inc. CA. USA.
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A cut off frequency® 028 Hz2 A3l o]
olste] &8k Woled oA Inverse FFT
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224, 71828 &
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A= PR
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7. 2444
Ag-Zyite] 30%2 60%, 231 7hE

W29 40%9 80%E AHAdZ Ao =
HEE t-7 #(independent t-test)g A}& 3}
At 2Age FAMEE 44 FAZRIY
9l Y& & SPSS (statistical package for the
social science) version 1002 o] &3t
fFeldE AR Hdlq FYFE =052

2). EE AuFRYIo| 7
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1. 27| F4FNT
FeTare HAHM Hs F o
Faes dgFAYgeds Hd A &
T2l 30%2 60% oM 2tz 869¢ 87.23, 7t
2y 2o 40%e 80%elA Z+zF 79.45
o 86362 Ueht ZE7 Z7buel w2
NZAFRET ZHEE HAZASY B
oz Fog Aol UAX(P>.05)(E
deang v
€ ZAxdelx EFEn Z7|FISFIHFY
gtel d =LA debydh

2. 7127

HEFdazdn 71271 Hd
+E9 30%9 60% =AM -.011% —049
2 fro@ Aozt AU (P<05). 7+ E
ME 40%9 80% ZEolA 2tz —.0229}

A4

2 429 &M Ao 2 x7FSFA4E HE (N=13)
: B} " gzua ¢ 5
Tzl MVCH 30% 86.9 9.08
095 925
MVC? 60% 87.23 8.22
&y e MVC2] 40% 79.45 11.76
1.752 093
MVCe2] 80% 86.36 8.08
X 3 A9 gxlel A ZAxd g 7|&7] ¥ (N=13)
BE o HEFEHa) t D
Adasde MVC2 30% -.011 014
35 003
MVCe 60% -.049 037
tzgez MVCe 40% -.022 035
844 407
MVCe 80% -.033 030
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¥ 4 A9} sxolAe BEe] WE Mz s W (N=13)

AE " e ¢ o
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by ’ 2788 010

MVCe 60% 5.32 325

g en MVCel 40% 2.08 259
640 528

MVCe 80% 2.68 218
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£ a0 34YE ¢ 4 dAod, FAYA
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(Eberstein@} Beattie, 1985).
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A dojve F713% 599 FU(recruitment),
2] 57|3Hsynchronization), 282 &4
o Ax&xo ¥alel e ook H7A
g]&3 d4E 9 edcH(Stulen® De Luca,
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o 24& AT F At (Merletti 5, 1995).
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(Gerdle &, 1998). ¢|= Type O 247t
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type)®] W 3 H A (cross-sectional area:
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Zo oSN = 7]& = Ack(Bilodeau &, 1992).
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