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1. W&

KL, HERREEO ML R WE B TR A 10
% (AEWG 227094 7%) & L7z, B i, JERiic+
GRHFHET, ABEERE. 2B, KFEEITTHIICH
720, JRBRFRFBERAE A TR O 5 A 8 2R 15 i R
FMAGEIR R A DKREE 172 (No. 0706).

2. Bk

1) e O#E

XL, MyoSystem1200(Noraxon #1%) ZfdifH L,
BORR AR TR L 72, 33 &, B AR (Lum-
bar Paraspinals : BLF, LP) & % %45 (Multifidus : LT,
Mu) & L7z, &2k, 72 7 VEM EM-272 (Noraxon
B 2z ERCE ML, REHER~Y =270
WCHEU 72 7 — R, DE B L2z RS R ALE
ELT, AF a7 (HAGREIEKRSMHR) 2 H
Wiz, 512, 7AY— (AND #X a4t i) 2 HwC
BB 10kQ L FIZ e o 72D ZRER L 72.

2) WENEREDFRS

HRARED 10% ICEEL”, K1IRTEB, &
RO FICHEE L. ~—h—%ABHRIE - KiET - 8
7 SEMEVCERE L, SR & 5 T il RS E BAD
FERRATR T AN 30712 7% 5 & ) IR i il X 4,
ZFORBRGIFEE. EFF A A T THE L 20E D
LY==l X o TRMMELELL, A&mih 3005
OHFPA HEPE L 72FERT, D L TP X ) BB LR:
W & 72 o 725 % allout & L 7=
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3) fEMT T

KM EK O, FEMBH Y 7 & MyoResearch
2.11.15 (Noraxon ##) # F\v:7z. %> 7V » ZREEBI
1000Hz & L7z, #5 M7= 000 & 2Pk, 1IEBULL, %
MERE %2 100% & LT 1% HomitEs &S L7z,
ZO%, FA4OHBEROHIERZ 100% & L CHifh%
W L7z, 72, ABBICEE 7 — ) &I X 2 K
FENT 24TV, AR EFEM L. 2L ¢, WEkn
BEHEETHOREZZHEL L, Student's t-test %5
it L7z

m & xR

1. HERH

BonzEEn»s, KALT2o008ICHHEL 7.
LP, Mu & d HERZ KBNS ¢ Tall outll
FEo-HARMPREE (M2 k) &L 72, —Hom
BEBEIREIZ LA L0 L, M O BUE R K
IR LM 228 RARE (M2F) & L7

2. LP & Mu DEEE DS

1) [FIyI#

WG & b MR KEICHMEETall outlZE->
72 (3%4).

2) ZARELEE

— OB EFNREIC LA L0 L, Mo/
BEEAKREIKT LA (74).

3. FHEEEFRE

HREOF R %2 2K LIRS [FHWELRE O P $e s
] 1d 396.7 +45.1sec, AR T o ¥ 35 Fi 5 IRF [H] 665.7 +
58.3sec Td o 72, ZARBEDOFefoe B N R RIBE X 0 A5
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(sec)
sub Wik E s 4 7 FRHERRE
A [F] H 750 3276
B [Fi] SO 254 4490
C [F] 3 78 411.0
D AR 734.2
E SARH 6529
F AT 746.0
G AR 644.6
H ZACHL 7039
I ZEARHY 696.8
J ZEARHY 603.6

Mean [FJI% 396.7+45.1, zfUE 665.7+58.3

BIZKEP o7 (p<001).

4. BRE

ZHEOLP & Mu 2B 2 BEHENE R 21TRT.
Mu 12 B T [RFAREE O P BRI A RIRE & Hei L
THBEHBEBEADSKE o7 (p<001).
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1. ARHICH T IEHTAOHBEETE

AR T S N7 5 & [l I B & s AR RIBE 12 450
L, MiGEh ORI Z L& ik Uz, AR L <,
REEAL OB B OB, o EH= 2 —1 » D5 K
DI & > TIRIEAHIA L, HRERF LA L-L%
ZoN5b. MRANCE LT, WFOMmIGEIA R I
B, »2 03P LTy s bh. T4
bh, —HOWEBAHIMS UL, M5 A A
RRTED Do 7. — RIS, BB OB B
PeEoTwaD, LaL, FRUL, Bl 557
PEEBRENISHAINTB Y, RIS U CRIIKICEE
ENBY. OF D, RIS U CEBYHAL O A 1Y B Z
A DY R E LT HoREREZ ML O L,
5121, HFGEL AV THEBELT, IWHEHERLT
AVARE 5 H5F (W3

LA L, ARFZ2ICHB1F 5 LP & Mu l2B LT, MU Tl
BENTOL WG OMEEIIRE Shh oz, C
g, B L RERIE I O BIGR & Wi O MisiE Y 4 7 &
5b0LEZLND. REIEICBWT, HEIZACHHE
SN B O FERERNE 10 2050 TH - 72, LS
B AHETIE, 4 7 IHMEE GG TREEBICB W
T, KBGO 10% % At LT, 30 5 ai# cHllo
WHZRDHERENTVEY. TNH DRI S X DA
Todhs 54 71MEELHITE, ROICEBHRMAD
HET 2P TERT 2EMSHLEE2005. 54
TIWHEEZLZLELLP E MulZELTY, X hiEKAMN
TR 2 IER 3 AUE, W 2 i B O Widn AT & -
MRS L EEZOND.

x2 JHEZEA

sub  Hi%EEI¥ 47 Muscle Eap] I KTl
A ] 443754 LP 11548 5347 62.01
Mu 125.24 60.30 64.94
B [Fi] JY1 L LP 7861 59.08 1953
Mu 132.32 83.74 4858
C [Fi] S 250 LP 90.33 44.92 4541
Mu 107.42 52.25 55.17
D AR LP 76.42 56.15 20.55
Mu 7447 61.04 1342
E oK LP 72.02 61.52 10.50
Mu 86.18 63.97 2221
F ZARHY LP 110.35 7272 38.08
Mu 122.80 82.76 40.04
G AR LP 98.24 63.48 34.76
Mu 97.46 63.48 3398
H ZRARHY LP 60.55 60.06 0.49
Mu 74.71 68.12 6.59
I A LP 78.37 52.00 26.37
Mu 91.80 60.55 31.25
J ZARHY LP 94.24 60.30 3394
Mu 86.91 69.90 17.82

Mean [A§# LP 4231+1393, Mu 56.23+12.00
A LP 23482140, Mu 2361+ 823
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AR, ) U & fAT L C b BB T 25K &
<, FEmREM2AYE WO L, sORBBIE, FRREICT
Y%L, BEEEPEro7. 2O ENDL, HEE
R, EH 2 BRESELTDDFETHLEEZOLNS.
HH2%& 51, TR =557 00 B 2 AR5 V2 T Bl IR 1 ot 2 %2
MEILZ 25V APHEREICHEMT S L2HE L
ZORR, WHEIET SEHAOT LN F -G, 4
WUE ORI X ) Yy 2 BHE S5 LR RT w5,
AR BTN, BB EFRL T Mb
SEMIGEIAMET L7z, ZoOR, RIF7E D FEICEEHO
MEOMEEZEERE S, A V-4, Y
BoBEPfrbhizbEZzonb. o2 s, EH
RACOSTIE T DRIE, HNEE L Tnwb EEZ bR,
ZORER, EOFRHIERE L2 EZ NS,

3. EREKREVICH

EEIACIE, SRS BT 2 B SSWF8, Wh
NHRICEN TR R EEZOND. BRLVE,
IRTHeA ZHEPOBHVIRNZ R TE R E &, K
B CHEB R S8 5 2 & TE VAR B R
EPHOND LBRTVS. BERBEICBWT, ik
TR & 0 BEITEREASHIR S hCw b 84, BRHMNE
METBi R A N E LT, SREIGEZ V5 2
L%, LA LENTIE, BEiABIRE L7230 RL
PEDHZEHRTELRV. K2 BRER R S &5
Z LT, BANTERRT- 2L S LR UAIEIEO R,
EEHZRRIC L D HREEIEMTRWHICH LT T
O—F 552 ENURICRDLEEZOND. RIFZEICE
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Examination of Turnover in Trunk Muscle Activities
—Electromyographic Study of Muscular Contraction—

Taturou Inoue”, Koichiro Naminohira® and Masahiko Fujimura®
YDepartment of Rehabilitation, Kyoto Second Red Cross Hospital
“nstitute of Health Sciences, Faculty of Medicine, Hiroshima University

The turnover in muscle activities is known as exercise to keep muscular contraction in the same muscle’s
activity level or the working muscles’ activity level when the muscle activity is continued at constant strength
for a long time. This study was to conduct an electromyographic investigation into the existence of the turn-
over in muscle activities and its effect on the muscular fatigue. Ten healthy male university students who had
no musculoskeletal disease in the past were selected as the test subjects. The electromyographic measure-
ments were made with bipolar lead. The lumber paravertebral muscle and multifidus lumborum muscle were
defined as the deriving muscle. The weight was set to 10% of each student’s body weight. With markers in-
stalled at the dorsal surface, trochanter major and seventh cervical vertebra, the trunk muscle of subject was
made to bend and his posture was also made to keep so that a line connecting the dorsal surface with the sev-
enth cervical vertebra would form an angle of 30° with his vertical body line. The bending angle of trunk mus-
cle was calculated from the marker on the screen recorded by a video camera, so that the time when the bend-
ing angle of trunk muscle was out of 30° £5° or the time when it became difficult to keep a subject’s posture due
to a chief complaint was defined as being fatigued. On the frequency analysis method using surface electro-
myography, the sampling frequency was set to 1,000Hz. After full-wave rectification and regularization of the
obtained waveform, the amount of muscle discharge was calculated by 1 percent in 100% measuring time. Af-
ter that, the lumber paravertebral muscle and multifidus lumborum muscle were compared with their middle
values of the amount of muscle discharge regarded as 100%. In addition, the frequency analysis was performed
every 4sec. with Fast Fourier Transform, calculating a median frequency. The frequency just after the start of
measurement and the frequency just before the completion of measurement were also calculated. According to
the obtained waveforms, these ten subjects could be roughly divided into two groups. When the amount of
muscle discharge was gradually increased, the subjects whose lumber paravertebral muscle and multifidus
lumborum muscle came to fatigue were called the “synchronous-type group” (3 students). On the contrary, the
subjects whose amount of one and the other muscle discharges had gradually increased and decreased, respec-
tively, were called the “turnover-type group” (7 students). The continual time of turnover-type group had more
substantial extension than that of synchronous-type group. The frequency of multifidus lumborum muscle in
the synchronous-type group showed more substantial decrease than that in the turnover-type group. As a re-
sult, it was proven that the turnover in muscle activities related to the delay or control of the muscular fatigue.

(JJOMT, 57: 55—59, 2009)
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