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Synergetic Muscle Activities during High-Intensity
Static Exercise in Human Quadriceps Muscles
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1. #E

80 R P C R ) 72 T SR & BhE & 2 W IR
WZFfE LT A. EBNC X o TS L7 o8
REIR T2 E T 272D, M BB TS B A RE R
WP T 95, Zhid, imEhsmL v
ZIEE HEALICHEREMIR TN E LT D720, T D%
L ) OAR T 43 % 56 KO O TR i <0 3E B AL O
BB L > THIEL WD LS T
7= (Edwards & Lippold 1956), L 72> L 72728 b,
O XD R EI R A B L 2 W IR A
TRTHEE LA ShTW5D, =& 2iE, B
T 28 U CHEIERE 7 A7 E Ol
B FIRESICAFET 228, Z 022\ &
Pt L C, BRI 72 o TEH I A IHE
WiE, BRI L > TR R iis8 &R
Re &, IRIED LIEIATEBI O R E K T 2R 7
BEANBEINS Z RN TEY, 2ok
PRARARAY 22 AR TE BN IR E) 22X (alternate activity)
F T AR & XL TV D (Tamaki et al.
1998; M4 52004; H1i5 51998 ; Kouzaki et al. 2002,
2004), & Z AW, O XD RARHRIE B2 H
Bl 2 SRR3R S TR 0 . B 2 T8
BEOHEBEXNERMNGE CH D Z &0, Mid T
KRE CREMEN THHZ &, dHLsndh
BFFEOZ I TREFEMH TH D Z & 7 EIik
RV (B 52004; KH 51998; A 51998),

TR, & [FERIC, B N OEEIFTICED S
FERB@MGEEE LT, KBMEEBIET B
% o RIEPUSER |3 BAE R OBRE A 1> TRV |

KIEF T 2 NURFG. SMAARE ., KREREA 0N
X CREH THLHBIAT & WD 4 SO I
Lo TR IN TV, KRS HEAHEEC S N h
HEE L L DT, Bt 7r, AL FR7EN
DAFET D08, THREZEAM & Hfg L TR&E < #g
HRIE, BAEROY A ANKENZETHD, =
NWETOREN S, IFBRALAEBIRIRD X 5
ZRARAA TR I, A 7 IS xb 3 5 A H BB 70
BB TH D EBEZ N TE DN, ZHvE THHA
HIRIEENC BT 2 A1, lck B0, K
TR ORI EB N ETH Y KRIBEB @Rt
ERGE L LT AT TRIRIER 1o e < BB SR
HIRKHIT1D30% F TIZFRE 41TV 5 (Kouzaki
et al. 2002, 2004) ,

Z ZTARMFE TR, BRI /1 D40%ICF 4 T 5
HEEFRE (40% MVC) T, KERVISER % Fife iy
VA RO & 6 7= B oD B3 480 93 ) 0 55 i B G 8 &
PHREEEBE TSI LIk, BEERSER
PEIHE C HFMIAITSEI N B TE 20 E ) v
MTAZEEHME Lz,

2. RBAE

2-1. WEE

BRBR A TR e B TR N104: (4 Hn21-237% )
AW, EREOHE, KEIXY =440
BODY FAT ANALYZER (Model No,TBF-410) %
AL CHIL 7, RUCEHEBRE O ENFE
R LTz, E7o. WRBE IR ERIZ LR LS

JUMNPERERE: - AR—Y Pl & —



L RIRER

DOHMIZIIER LW &2 miz, FENZERD
HE R OV EBRNEEIZHOWTHF LEZ 25 TH
LHIEEIT -T2,

2-2. RRHODBIE

WREITIT vy EE A OET, WG
# (TAKEI #1: PHYSICAL FITNESS TEST) % H(Y
T 7RI WHRZ2E S oICEh s,
WO ZIE o 72, BB A 90° ICHERF L,
BB DL WG 15 A L 0 o TR )
DOMEEIT>T2, £, 1EIBZRELTHOH
3HMOEREZEE Y, 1HA LR 2EHOH
EZAT T, mVMBEZ BN O 5 K S Uiz,

2-3. AEAE

e KR ) 2 BE LTzt 303 FREE OIRE A4k
BRE I H 2 T, JCICHIE Ui KIS 5 0 40% 2
FHY 4 28 (40% MVC) T, Hipird 7% vk
WHEZAT o 7o, FRehEfIL, Wtz 2 2 BKRROEE
M & L7z, BB 23S RRBeny 2 RIS L it 2 Bl
T, EHYEFA LKA CHIER T & Lz, FEEE
(ZHEBRE 3T > T R a9 % R RF [ 1373.3
189 (M) T, R, KESIWTH-T=,
WERNS, KEEPZ TE 57200 7%0<T57
DI, HIEREFTCd D AR D KB I DS
. PRARS. KERE S, OB EEFTOE v O
REEZEH O THY, AX2EaT7 ZRRHMICD
JCHIERHTZ2 29 -7, TObEMHEHTY
J—/VTRAR L, B ib licty R3—
N—TREZE DT NICHI > 7z, BBIZ— A b
A2 . PR O FLER I 2 em MFECTT —
TERHWT LoD EE LS L, e
NHT —A&RMWolz, MHEROBIEICIL, EiEE
252 AT 4 LEG-1000 Ver02-05 (H A EEHL)
ZHHA L7z, o7V o 7R EIL2kHz & L
10-500Hz D /X RAXA T L Z—Z 8T T,

2- 4. T—HEN

KB DY 5 75 0D 55 RAPEIHE R 11T . i X oD F
F B RERE S AU D KRBRIUBARAS 45 A5 12 381 2 s &
& (EMG). ¥ (MPF) IZOWTHEETL
Too WE LTeT —Z ZRE flCmi:, ., #%
D =N TIRIT 24T o 72, FRATRERIZA- 8
B E L, A2 2 — b2 ks

WIEBRME & Uiz, RIZEER BRI o R
A EEIC, BRI 4T 2R Y 20 T 8 B
OFFEMTIXME & Uz, %P I0EEE TR o 108011
L0 8BRE LT,

iEE I, S THIT LT —4 % 18d
O oF—x2THRLE, FHEERZ. ~Iv 7
U4y RuzAniEE 7 — Y =48 (FFT) T
BH Lz, FHEEBICOWT, FHfER L O
YRR LT,

2- 5. ffEtAE
B/BoNTeT — 2P L EERZE TR L, F
PIE O Fes R FHT 1 — Je Bl & 43 B AT &2 iz,
MAHPIZER ChomHBIZOW TR, S5k
INEBEEE RO TANREEIT - 12, AEKYE
1L 5 %A & Lz,

®1 HBREOHFEH

EAn) A (i GO |FE (n) |(KE (ke)
TA 3 21 183.2 92.4
M.I 4 22 167.1 66.2
K.U 4 22 182.5 82.7
K.K 4 22 175.2 80.2
YK 4 23 177.2 743
R.H 4 21 175.0 68.3
K.F 4 23 173.7 68.3
TF 4 22 171.3 71.0
D.F 4 22 170.1 65.7
MM 4 21 168.4 82.5
¥ 3.9 21.9 174.4 75.2
BEERA] 03 0.7 55 8.9
3. #BR

3-1. HMEE

SMAIE G RBEEAS . PRA T ORI ERIT
SO LEIAIE. D LB T 5 L. AMUERIX
AT 4237.4%10.7 %, " [H35.8+9.6 %, %359+
95% CTHREMIAEEZEITIAR OGN o7 (K1),
KB IEL A% CIEAT23.66.2%, H1i125.6+8.5%.
#%1-21.918.2% TR A EZITA b 2o
7= (K2), £/, NRIAFHIZOW T, Aii:39.0
+9.0%. 38.6+7.8%., 42.2+9.1% THiD &
UL R AEEITR SN o7 (K 3),
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50

. 2 TORFMEICI T 2 KIRE D O i i EEH
fhod 2 15 & 0 IS BRI R Th - ®
7= (M4-6), 0
35
3- 2. THERE %0
%Mﬁﬁj’?\ KEEER. WNAR O MPF (X, #% 25

WZBIET 5 & SMUA 5 1A H290.2 +=8.8Hz, ™ B g

[P%mjiwﬁHL P E3.0L18.5H T MW ma o BmSBICASHREEDLE
T ENVAEEIIET L, (K7), KEBREMT (BHDMMEEIZHT ZES)
VL AT }-83.56=11.8Hz, H [#]63.2+15.3Hz, 1%

50.1%£21.5Hz S{E F L7223, &% TITH 5 r : HHEED Y

HEEDHY
BEABLNARboT (M8), ¥/, WML | |
TILAT82.1+5.9Hz, T[#64.8+11.56Hz, 1% F 40 1
50.2*£12.8Hz E AEICIKF LA (K9), B

FERIAE S LIS MPE 2 AT S &L REL g |
25

TIHETOHO MPFICHEZEIZA N2 T2
23 (410, [12). R OSMAUER D MPE 53 KR

20

15

HG. WAAT & ERXTHEICE -T2 (K11), ®) SMEERS RER MBI
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6. RF¥DHREFICETOIHMEEDLLE

(BEDMEMEEICHT HEIF)

10. HTH DOFREHICE T FHRIKBDLE

100 E%idw
120 BEDY 0
10 ‘ 80
100 | BEDY ’ ‘ BEEDHY ’ ’ 70
90 60
80
70 50
60 f 40
50 30
: ' . 20
30
20 10
10 0
0 : : (H2) SMBILES WIS
(H2) [IES R w
11. PEOBBFRIZS TAHEHEREO L
K7. SMALHOBEZBEICESTFHREHOZEE
% AEERL
130 AEEDY 80
120 70
}ég I ﬁa%&:b 60
90 50
80
70 | 40
60 30
50
40 20
30 10
20 0
b (H2) SRR KBRS WG
(Hz) EIES
12. BFOBETIZHSITAHEHE RO
X8. KEEMOBFMZEBICHESTFHEKHOE
4. B
110 FEEDY
100
| AERDY e ‘ AW CIE, KBRS T DR C o
70 DHMAARG. RERERG., 3 X OPWIE T 2 3 %
ol (20 K F1DA0% AR M § 2 Bt 5 R PRI
©f (40% MVC) #1T\>, KK ERIEE H TR
2 *Bﬁ%@mﬁﬁ@ﬂﬁfﬁﬁﬁﬁ*ﬁ FEIE L, TORE,
'g I FIZLLFORERE ST,
(Hz) EIES L] ®¥
- : 1. RERGEIZ X 25 oW hcE & RICEIE
X9. NEILHDEEZEBICESFEYREFEBOE L

Ronieirole (M1-3),
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2. mPE PR BRI ISRV T, KR
B OMMEBENMLO —f & b_XTHEICD
elnote (K4-6),

3. ETOMITBNT, FEREICE - TEYJE
BHENERICIEFLE (K7-9), WFEH
FITHRETT 5 & FRIOKRR—IFIZ BV THMI
JRFH DI SRR A D i R TR RIS
mo Tz (X11),

AHFFE Tl 40% MVC (ZFE 29 2 58 C KR
IR O S RIEINE 21T o 7o AE 5. i &
VRGO & TN L7228, w5 LT 3/
B ABHRERDOLRIIIAEREMNAON
ol (K1-3), HESG (2004) %, 10%
MVC Tl @5 < oiEE 2%, 30% MVC T
IR 2 P o 7o & OB e B LB A Ble2 L
TV, TNHORENS, W cEshn
LM HIEENY, EEPRE I L o TR Z L
MR END, ZAUCEHE LT, AES (1998)
1320, 40, 60% MVC T Nl = BEfH O % RPEIHE
DR AT > T23A . 20% MVC Tl 3 il T
HEIEE N ZRT 2B A BE L TWDHD, 40%
B L60% MVC HRE TIEZ D X 9 RBRITR L
T, IEESER L2 EEaRE L TWD, AR
W TIE. O DEITHIRE g & L7 ThE=
FEG L0 IR A X8R & WD KRB DU SE S B &
JG L L2, 40% MVC (x4 2 EEh ki BF
1373.3+18.9F) (REI12IM~KESIH) ThoT
e, Y AR OEDRETH T &
Wb, ZOX DRI T Tk, @Ak CE
MR E 2 NG D L9 7“7 137 <,
B RS T EBE)” L Qs 2 & HER S
N5,

F o ARBFFETITRERIFGE A 5 BB Al
IEENTIBIE SN - 7208, B, i, %
DOFBERIHIZIRB T, KERE R, O 55 B &AMt o>
2/ (OMAARS. NRUARR) X o AEICIEOEG
BEBBETHSZI ENFHEIITHD (K4-6),
AU KRBBE AR A3 LoD 2 75 & MR S Pk i o8 B
0. HABEEHTHDL I ENL ML TEEL
TWDATREMED B B, RIBIUBHR; 0O H C R BRIE
TR 2 £ 72V TER > TV A EE BT
THDHZEND, BEBEEHAHOTRRE Thie bR
NEFET 5, Jok, HEBEI O LB FARHR

i 7 B A UM |2 F0 U 2 R Wb B 7 A D 15 T B R

X BER RN T 2 = Rf X =0T — %
RBURETDHEZAICH D, b L, KEBEF .
SMANEFRCNAR, &R C X 9 ISl /%% LT
P97 LT LE 2T, ME—DEA B OIS A 4
RS TLES, Z0®, HEHHTH
2 PN e AMA IR 73 RBREL S 2 E D L 91
HFEERE ZIT-oTWIEbDEEZBND,

K7-91ZmLicesyn, FHEME (MPF)
ICBWTIE, R E LEETOMBITBWT, Hr
PRI HE S FERIK T RBE SN b, FE
BRICHHIE TN EEL TV ERHALNTH D,
AU B AR & E AR ORI B BIE L T
LERbs, EHRHEOLEE . AIHEIXE < 58
WNES LT K — 0, BASHEOS A IHE
BT ODNES LI W EWI R s 5, L
7285 T, ARFFEO RGOS RPEIGHE Tk, #19
VBRI ARSI D SR A RRAE AN AL 72 28
S LT B 2 &IT & o TR IFMHEA & R
FRMEEIROITEENC AL L T o T ATREME DS S 2
LA, £i2, KWHE Z LI MPF 285 L TH
5L AMAUASRH O MPE 28 KEBELAS & T
iz R L7z (K1), T72bb, REEfE (=
P 57) AT o THAGHHE R O BHRRAE RO
R ENCZE L L T 2 TidZe <, B@mm
LEDN DGO X A TINETe s TNDHZ L%
ALTWS (¥10-12), > T, EFEoO#ERIT,
INETHESNTE L) RIEEZA AT
R L (TR L LT, kiR DL
by DX DT, s N O W8 % PN CHE AR
RGBT > TV D ATREMES RIE S D, T4
D ORGSR, FEAHRI TGS O R 357721 T
1372 < i ORI AR A LR R &I
LEMRT DL ETRRTHLOTH D,

F7o. AFFEORR L LT, REHEXETIE
BIE LIS WIEERMHOIEB 2 EET 20 ERNH
%o KEETEHEAEECIE, AP TRGE L=
oM, FRIARE &V D IEBRSTFEET D, K
BEEBHBAGRE DT T, Z O 72T B EBERICALE
T OB EOERIILLS oo TRBLT, H
AL OIEEN Sl A Mt 2 2 s ko T, Kl
B AR R OB FREI AR AN 5827 D
EEZHND,
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L RIRER
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Edwards RG, Lippold OJC. The relation between
force and integrated electrical activity in fatigued
muscle. J. Physiol. Vol.132 pp.677-681, 1956.
FHEREH |, RH BKES, H&ILZ , ReTkET,
B HE . e O~ ERMICE T D EERER
PEIHE o O BB =S ORI N F — L K
B AL . Vol.43 pp.164-175, 1998.

Tamaki H, Kitada K, Akamine T, Murata F, Sakou
T, Kurata H. Alternate activity in the synergistic
muscles during prolonged low-level contractions.
J. Appl. Physiol. Vol.84 pp.1943-1951, 1998.
MLz, ALm#EE], fAOL, FeZesn, JKHK,
Rz, ZILF5KES . R72 2 AR IRE T o
S RPEIGHE R O T 5 O TE B . A
AP AJEFEE Vol 9 pp.53-58, 2004,

Kouzaki M, Shinohara M, Masani K, Kanehisa H,
Fukunaga T. Alternate muscle activity observed
between knee extensor synergists during low-
level sustained contractions. J. Appl. Physiol.
Vol.93 pp.675-684, 2002,

Kouzaki M, Shinohara M, Masani K, Fukunaga
T. Force fluctuations are modulated by alternate
muscle activity of knee extensor synergists during
low-level sustained contraction. J. Appl. Physiol.
Vol.97 pp.2121-2131, 2004.

AREEKES, ABER , &Lz, AR, &
Wb, RS, PR, T — . &
RAPERHGEULAERF O T8 =B TR M IE TR
FrinHlE L OIR O R . KR . Vol.aT
pp-103-117, 1998.
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Effect of Short-term Exercise Program on the Body
Composition and Mood Changes

FE

#® g8

SRR 234F O [ B SR ARE R 12X D &
20m% X LctE©, B A 1304 LA B, 2 A LA RS
e L. VELL kR L TV D HEDOEIE139.5% & I
Wz, HMRERET HHIL288% &L\,
T, BELMEITE H OFIREFRIRAE IS L
SOMBRRLEE L TNWDZ E LN E RS
TWa, 621X, A N AOBREH 5V
FRAGELEE DS KT L CHIREEI N 5+ 5 2 &
EWELTWD, £z, EBENE, IR LR
EDOATEBER O TR 72 & OEBh#REE O
UER EORBEOME - HEICET I WmEL b
B9V, LTI, HE OSBRSS A =y
kORI, AR O &R T SRR N O %
BREICLIOVHEESNDZELHLIZENT
WD T EMNMBY DS A Y Zo Mool AR BE
HBE 2D TV BERH D,

TH? (X, 18604y, 3[R, S M o EE) & H
W T R S ORERESCRIZ K0 FRAIC b A
BN EN RN DT L2 RELTWVWD, —
F. RELHY 1T EEVEEO LW A B
402, 181304y, H4H ., SEMOHIZET L2 X —
HERW-ABEEENZ I L= 2 A, EH)

HOF - i

Pt - i jik

a7 LRI THEERIC B IT 2R < AR
HEMET LCZ &2l LT 5, S IRESh I,
ZOZERETE RV —HEELINSE, &
B E IS ED EEZEZ LN TN D, HED
BARE, WM, SREE, XFGE OEBETO A=,
HE TN —DZT X > THROBIN T3 B
RHZEBHLMNERSo TS,

ARWFFETIE, EBEME O 2 A E AR,
1[E19053 W 1[A], JE SR AL 2 i 4~ 2 83l [ 0> K]
HEE) T 1 7T A E IR KOS b~ &IE

BRI LT, Elo, HEXMEOAHORSE
(2RI DR BB FENES LY KIEEOFEEL
5T L, EREE BT 2 SR 2 157,

D~

1) WERE L VFAEHM

KR E, UM PEZER P2 A S 3 TKSU
Beauty Workout 2012 1201 L 721850 621k (F
PIFEEN19.0+21.0, FEHHE156.0£6.0) F TOL
T2 & LTe, RREBEICKLTA 74— 4
Rearvty h&TW, THESZE, HEZH
I L7-, AL, 2012455 H M 6TH £ TD3r
A THoT=,

RMPERRS: e - A= Rl o —



R RV wE
2) BIEIEH

O&KEHA

SR, B RBIOMEREZ KAV FET
HIE L, &k &ARED B IR 54 Body mass index
(BMI; kg/m?) ZHEM L7, F7o, EHE (TBF-
110 ; # =2 t8) % HAWCERIEN &, SR,
BRAGIAEZFHAI L7, F7, REB L OH R
WX, i, EE R 2T ARNCHEE L,

QRIERE

JEAEZ L DOFRFE L LT McNair 512 12 &> THH
F& X7z H ARFERR POMS  (Profile of Mood States)
FIER 2 BIE L=, POMS IX, %) 72 B HIHEHR A
12 &0 — R DB 72 Ko RO RS e & FEAT
THEDICHABSINZLDOTHSD, POMS IX, B
o - AN THNEE - VA7) TR - ) TGS T
571 HEEL) D6-D>D FALKF7 572 530 H O'E
M CTH D, £, MATORANHE T, L
SN TV D7D RE OIR g & FBIAIZEHN T
&, BIERISEZ HEP DS TE DR AEA L
TW5W, AWHETIRERIRIZ 251k TH 1L
L. EHITPE - FEERRINC K DR R D O T
FRL THRAZEB L,

QEMIEIKRAE

BYEIURIHA L, =7 BVREE RMIEIR
HAPEFHA FFQg (Food Frequency Questionnaire Based
on Food Groups) ver 3.56% A\ \C, IEH)7' 1/ Z A
PICEHRE RSO T, MOBEIJEZTHRA
TIT o7, AFHEFT. WEL ~ 2 » AROLEHE
RN E U CRYB R & BB U & & SR
BIEREE XL F—B IR ERERNEL E&
b3+ 5HL D TH 5, FFQg 1298 b f & 10FEFE D
FHERYED DR S VT B HE BRI L BE Of
FNEEZTHMTH2HDOTHY, 4 PEIZ OV TIE
B S I X VBEICHRE STV D,

@K EHERE

FREBERHFAIL, MEES Y O DEE)
f58F2006) 1 OEB)IRERAEIC S L DX IESE
e B RIGEN & FEhii T 5 LAM H 72 © OFRER 2 -
AT L7, IERRSMISENL, @7
(80m/ 73) 7¢ L OigEE) 2 @A TEOES) (3
~A4A oY) B (100m/ 4y) ook ERh e &
 [HBEOER) 4~6A4AyY)|, =T RrEY
AR LA ML == Tl E VaXr s
HEOEE) 6~84vY)|, Tr=r7 (130m/

Pl - 5 ik

SULE) RKkIeEE 1T =0 7%oiES) (8
~ 154 2] O4DITHEE LT,
3) BFIOIS L

HH) 1 7T AOFEmHIRIL, 20124F6 A #]H)
MHTH TRETOSEM & L, FFER) 707 Z
LE, BFEOBR S & B U 72 B O FEEE A
L7z, #E#7 177 AONET, 28 (A Ly
F. BH, aT I PP A X NT AR
SAQ 2 —F f X—Yarshblb—=uF, wv—
Y hMo—=y7 =7uvbtv s A (Hip-Hop,
Punking, Rock), UA+—F>7) Thot, &H
a7 T NTELE, 905 MER LTz, U4 —F
VIR O Ly X7 (BEE36Tm) & HE
B U7z, GEBHERE OFENIL, EEE, LI X D
Pl A2 TS INE B &3 L OFREFIC L > TT
W, &7m ST AEELCHE L,
4) fEMT

WEMLFRT, — 7 B#EF2010 for Windows %
W, # #7177 LR O RHE, BIEE
IEOFRBEREE RGO D t RE LV RD T,
HEKMETS %A E LT,

B 2
1) SiAHERL

HB) T 1 7T LRI O RER X O IR OZ
fb&RUIR LT, RHEIT49.617.2kg 7> H49.4+
6.6kg ~ & 0.2kg > L. RAENI=1323.7+4.1%7>
5229+35%~L08%A Lid, WThoDH
HIZB W THMEHNICH BRI TIE R0 -7,
BRAR N R 1337.6 £4.1kg 7> 537.9+4.1kg ~ & 0.3kg
HIN L 7= A B BN Tl e o 7z,

®1. BEBIOYILAROBESIUSHREROEL
Pre Post HIEDBS
EHELSD  FHE+ SD t-test
*RE kg 496 £ 7.2 494 + 66 ns.
BMI kg/m? 203 £ 2.1 202 + 19 ns.
KRB E ke 119 *= 36 115 = 3.1 ns.
Y EES % 237 % 41 229 + 35 n.s.
FrEERHE kg 376 = 41 379 £ 441 ns.

Pre: BB T 04 5 LHI, Post S BEIT OS5 L%, SD:ZHIRE, n.s.:not significant

_8_



GRHERFS X OVEIE I KT S 7 0 7T A DR

2. BEEIL (T-score)

R3. RERFEMELRRE

Pre Post HEDHS

FiyfE+ SD  FigfiE+ SD t-test
BR-T% 390 + 638 348 + 1.1 ns.
e - %&AH 470 + 86 406 + 2.3 n.s.
BY - BE 414 £ 41 370 *= 00 *
ER 446 + 7.8 426 = 6.1 ns.
&5 438 + 6.7 502 = 18 *
REL 522 + 89 450 + 37 *

Pre:SEB)T 055 L], Post: :BB T OS5 L%, SD:Z#FE,
*p<0.05, n.s.: not significant

2) RBEDEIL

HE) 7 1 T ARk OIS (POMS) D&%
AR LTz, EB T 07T AFIORIEORED T
IR OEHE & SN D505 D BRI
Thh, SENBIOEENREEITEZES
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* * * * * *
| 40EELLE *103/354J* 884336J * 32/352J 25/336J 49/352 * 54/336 * 82/338  73/3%5 128/346J*12\’i/336j
£ somuT 23/86 25/95 5/86 4/95 37986 |_33/95 |_36/82 34/92 34/86 43/95
* P <0.05 (Fisher's exact test)
#3. BREAFTEREEITHIHEEDEE
ARy RE i PR RE A B B = E
FEAREE (BMI =25 kg/m?) (BEEEK) =
20084 20124 20084 201248 20084 20124 20084 20124
4 A0RLLE 2/11 _I 2/102 _I 19/78 18/102 _‘ 13/78 _I 12/102_| 17/18 _I 24/*101_|
t omuT 2/99 5 0/91 |‘10/99 I‘ 9/93 I‘ 9/99 |‘6/93 M I‘ 3/95 |‘1/93 M
| 40EMLE 69/351 63/335 118/354 116/336 |_1874353 169/336 134/354 120/335
£ gomuT 2/82 3/88 22/86 24/95 30/86 27/95 10/86 7/95
HERIB IEEERE 5 PR E& M0 fiE
20084 20124 20084 20124 20084F 20124
% A0EELLE 1/76 2/102 2376 25/102 2/76 4/102
£ g0 T 195 . 0/714 |‘13/95 . |_6/74 . |‘0/95 . |‘0/74 .
] B T IS I S I N
| 40RLLE 40/352 38/335 |_2134352 |_174’{334 |_83/352 |_80/335
£ 30mLlT 0/72 0/64 29/72 21/64 16/72 12/64

* P <0.05 (Fisher's exact test)
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4. 2008 FIEBHIZIEORRESNT- 52 ADREE

_____ 20084F 20124
fE B (cm) 909 =+ 55 908 =+ 53 ns.
BMI (kg/m2) 261 = 24 260 + 24 ns.
IR EA M E (mmHg) 137 + 23 142 + 27 ns.
PEARAAIMN E (mmHg) 88 =+ 15 89 =+ 16 n.s.
B (mg/d) 229 + 142 82 = 14 ;ég-‘giest
HDL- aLRAFA—/L (mg/dl) 51 =+ 11 52 + 12 ns.
LDL- aLRAFA—/L (mg/dI) 136 =+ 35 136 + 34 ns.
TERE R (mg/dl) 103 =+ 21 105 =+ 17 ns.
ANESRAEY Alc (%) 54 + 06 55 =+ 07 ns.
[7:3:%3 (mg/dl) 65 =+ 15 64 + 14 ns.

+®5. 2008 FICHEBMZIEDORNRESNT=52 A, RETAREAFTHECEFTEEREAL TV AR

[T W3RN HIENE
28 / BULH ‘ *. ENEEL
CHARY L8 ) - BREBABL SRAETS REREL
20084 20124 20084 20124 20084 20124 20084 20124 20084 20124
32—k —24 10 10 15 15 19 15 20 22

* P <0.05 (McNemar's test)

6. 2008 FICIEBMTIEOMERESNT-52 Adh, BEAFTERZALTL AR

ARy BE PRI i R B AR 55 =
BB (BWIZ25kg/mt)  (HEEMK) ] e
20084 20124 20084 20124 20084F 20124 20084 20124

31 23 34 34 51 — sk — 43 25 (1) 29 (10)
HER IEEERE = PR R I AiE
""" 2008% 20124 2008% 20124 20085  2012%
6 (0) 8 (0) 48 (0)— % —40 (2) 20 (0) 23 (6)

FIMROBFE. TNhENADOREBITHTEIEMAREZTTLDIAHK
* P <0.05 (McNemar's test)
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Effect of Physical Activity and Energy Intake on Body
Composition in Nepalese Children
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Table 1. Physical characteristics of the Nepalese children (n=173).

Boys Girls

Urban Rural Urban Rural

n=32 n=67 n=24 n=50
Age yrs 110 = 09 110 = 08 109 = 09 111 = 08
Height cm 1398 = 10.1 1306 =+ 8.3 1414 *= 90 1353 =+ 9.3%#
Weight kg 331 = 72 263 =+ 48# 350 = 9.1 295 + 6.3v#
Triceps SF mm 94 *= 39 57 = 1.6% 99 =+ 42 73 £ 2.1
Subscapular SF mm 82 + 45 49 *= 1.0% 9.0 *+ 46~ 64 = 1.9%%
BMI kg/m? 168 =+ 20 1563 = 1.3% 173 = 30 159 =+ 1.6

SF; skinfold thickness, BMI: body mass index

Gender differences: *p<0.01, Region differences: *p<0.01
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TXV HAEEICEWMEEZ R L (p<0.05), Fiz,
ﬂﬁ’ BEREHRBIRDOON, Be b, #h
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ntu&) Eﬂfcﬁﬁ")ﬁ_o

:] Urban . Rural
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Region difference. * p<0.05, Gender difference: # p<0.05
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Fig 1. Step counts of the children.
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5) S{RHER

B KMAL % X212 78 L7, FEM 1%, #f% 1
27.5+£5.2kg, fE K B 723.1+4.2kg, #H & T
27.5+5.9kg, AL F24.9+5.4kg TH-7, FM
%, A8 B 5.62.7kg, JEAT T F3.220.8kg.
Hifil F7.56+3.6kg, AL F4.6+11.2kg Th o
Teo —h . KRR % D FRML 1%, #1155 -+
13.9+1.1kg/m?, JAF % 7134+ 1.1kg/m>, #ili
1z 1-13.6 = 1.6kg/m*, f& K % 7-13.4£1.3kg/m’* T

Table 2. Nutritional intake of the children.

Boys Girls
Item Urban Rural Urban Rural
Energy intake kecal-day™ 1,323 *= 435 1,283 = 330 1,586 =+ 403 1,293 =+ 389
Protein g 450 += 107 299 =+ 137 59.2 = 163 343 =+ 19.6%
Fat g 555 =+ 104 340 = 21.4% 749 =+ 18.8* 401 + 22.5%
Carbohydrate g 1895 + 686 2145 =+ 564 1688 =+ 589 2146 =*= 737
Vitamin A 1 g RE 105.1 = 254 395 + 426" 159.6 =+ 53.5* 541 + 68.3"
Vitamin D Ueg 13 £ 1.7 25 = 24 02 += 05 26 + 32#
Vitamin E mg 02 =+ 004 01 = 0.1 06 = 12 01 = 0.1
Vitamin K ueg 119.8 += 306 373 += 56.0% 1679 = 53.6 51.1 + 68.8%
Vitamin B1 mg 03 *+= 00 04 = 02 04 =+ 0.1 05 = 03
K mg 7944 =+ 4301 568.7 =+ 328.1 906.2 =+ 3280 6453 =+ 467.2
Ca mg 1358 = 294 1583 = 513 1401 = 305 1758 =+ 52.0*
Ma mg 1439 =+ 101.3 932 + 772 1370 = 633 101.0 %= 108.9
P mg 7348 =+ 3500 681.6 =+ 1544 801.2 =+ 2579 7377 =+ 3474
Fe mg 58 = 19 55 = 1.7 72 = 23 59 *+ 24
Zn mg 54 =+ 27 42 = 22 72 = 27 43 = 29*
Cu mg 02 =+ 02 05 += 03 04 + 03 04 += 02

Gender differences. "p<0.05, Region differences: *p<0.05, *p<0.01
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G IRV T Yl
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ZNRO L, KE, R TEME, BMLIZEW

Table 3. Nutritional ratio of the children.

Boys Girls
Item Urban Rural Urban Rural
Protein % 142 = 2.7 93 + 3.3# 150 £ 20 9.9 =+ 3.9%
Fat % 399 =+ 82 224 + 11.9% 429 += 6.3 264 + 11.3#
Carbohydrate % 46.0 £ 106 68.3 + 14.2% 421 £ 79 63.8 = 14.9%
Region differences. ##p<0.01
E Urban ! Rural
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Fig 2. Body composition of the children.
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2 EiRY TiRY Rkl 10 2%
3 EiRY 7—IL ZiRY 19 3%
4 ZiRY 27—l Rkl 10 2%
5 EiRY Rkl ZiRY 19 3%
6 EiRY Rkl kL 8 1%
7 kL kY ZiRY 70 12%
8 Rkl FiRY Rkl 26 5%
9 Rkl 77— EiRY 97 17%
10 kL J7—I)L Rkl 28 5%
11 Rkl Rkl Rkl 30 5%
12 Rl Rl EiRY 82 14%
13 27— EiRY ZiRY 22 4%
14 7=l kY Rkl 10 2%
15 7=l 7=l EiRY 35 6%
16 27—l 27—l RkL 12 2%
17 7= Rkl kY 34 6%
18 7= Rkl Rkl 16 3%

& &t 567 100%




skt

T IE

=3 HIEH - a—RAZKDRSAIVBMBARABTDE|E

[ 12h51%
EiRY HI MI Lo . |[z7—=n HI MI Lo B [ [ mi o] .
=105 | s [B | s[B|[s[B|" |[m129] s[B|s][B][s][8B =333 | s [ s[s|”
FB 4.8% 19% | 1.0% | 1.0% | 86% |[FB 7.0% | 5.4% | 7.0% | 0.8% | 0.8% | 0.8% [21.7%|[ FB 4.2% | 36% | 3.3% [11.1%
cB] o [0.0% [00% | 1.0% [0.0% | 0.0% [ 1.0% | 1.9% cB] o 1085 [00% | 0.0% [00% | 0.0% [[00% | 0% cB] 1o |00 [03% | 0.3% [ 06
sL 0.0% | 0.0% | 0.0% [ 0.0% | 1.0% | 4.8% | 5.7% || sL 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.8% | 0.8% || SL 2.4% | 1.8% | 1.8% | 6.0%
(o] [00% | 00% | 1.0% | 0.0% | 1.9% | 00% | 29% [[oT| [ 08% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 08% |[0T| [03% | 0.9% | 1.2% | 2.4%
FB 48% | 48% | 1.9% [ 00% | 1.0% | 1.0% [13.3%|| FB 9.3% | 2.3% | 5.4% | 0.0% | 3.1% | 0.0% [20.2%|| FB 3.3% | 3.9% | 4.8% [12.0%
ECC 1.9% [ 0.0% | 0.0% | 0.0% | 0.0% | 1.9% | 3.8% ECC 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% Eco 03% | 1.2% | 1.2% | 2.7%
sL 1.0% | 0.0% | 0.0% | 0.0% | 2.9% | 1.9% | 5.7% || sL 1.6% | 0.0% | 1.6% | 0.0% | 0.0% [ 0.8% | 3.9% || sL 1.8% | 24% | 2.7% | 6.9%
[oT| [00% | 00%| 1.0% | 0.0% | 1.0% | 19% | 38% |[0T| [ 00% | 00% [ 00% | 0.0% | 0.8% | 0.8% | 1.6% |[oT| [06% | 0.3% | 0.0% | 09%
FB 5.7% | 5.7% | 8.6% | 0.0% | 1.0% | 1.9% |22.9%|| FB 11.6%] 3.1% [14.7%] 0.0% | 47% | 1.6% [35.7%|| FB 10.2%| 14.7%] 9.9% [ 34.8%
Eoc 1.9% | 0.0% | 0.0% | 0.0% | 0.0% | 1.9% | 3.8% Eoc 0.8% | 0.0% | 0.8% | 0.0% | 1.6% | 0.0% | 3.1% Eoc 1.2% | 1.8% | 2.7% | 5.7%
sL 00% | 0.0% | 1.9% | 1.9% | 2.9% [ 105%[ 17.1%|[ sL 3.9% | 0.8% | 0.8% | 0.0% | 1.6% | 1.6% | 8.5% || SL 3.3% | 6.6% | 3.3% [ 13.2%
[oT| [00% ] 0.0% | 0.0% | 0.0% | 1.9% | 86% |105%|[0T| [ 0.0% | 00% | 2.3% | 0.0% | 0.8% | 00% | 3.1% |[oT| [ 06% | 1.8% | 1.2% | 3.6%
5t [15.2%]15.2%] 17.1%] 1.9% [14.3%] 36.2% 10004 || 5  [35.7%[11.6%|32.6%] 0.8% [13.2%] 6.2% [1000%|| & |28.2%]39.3%|32.4% | 1000%
[ 22h51%
ZEiRY HI MI LO o |77V HI MI LO R#L | HI | ML | LO | _
=177 s [ B | s[B|s[B]| " |[ro|[s][B|s[B]s]B =190 | s [ s [s|”
FB 1.7% | 2.8% | 0.6% | 0.0% | 1.1% | 0.6% |155%|| FB 5.5% | 5.0% | 3.0% | 0.0% | 2.0% | 0.0% [15.5% || FB 21% | 8.9% | 6.8% |17.9%
cB] o 100 [00% [ 0.0% [[00% | 0.0% [ 1.1% | 1.5% cB] G |00 [05% | 0.0% [[00% | 0.5% [ 05% | 1.5% cB] 1o [0 [11% [ o0% [ 1.6%
sL 00% | 0.0% | 1.1% [ 0.0% | 0.6% | 45% | 45% || SL 1.0% | 05% | 0.0% | 0.5% | 1.5% | 1.0% | 4.5% || sL 1.6% | 1.6% | 1.6% | 4.7%
(o] [06% | 00% | 00% | 06% | 0.6% | 1.1% | 15% [[oT| | 05% | 0.0% | 0.5% | 05% | 0.0% | 0.0% | 1.5% |[0T| [05% | 05% | 1.1% | 2.1%
FB 1.1% | 40% | 1.7% | 0.0% | 0.6% | 0.6% [135%|| FB 5.5% | 2.5% | 2.0% | 0.0% | 2.5% | 1.0% [13.5% || FB 11% | 1.1% | 2.1% | 4.2%
Eco 0.0% | 0.0% | 0.0% [ 0.0% | 0.0% | 1.7% | 2.5% Ecc 1.0% | 0.0% | 1.5% | 0.0% | 0.0% [ 0.0% | 2.5% ECC 21% | 0.0% | 0.5% | 2.6%
sL 00% | 0.6% | 2.3% | 0.0% | 0.6% | 3.4% [12.5%]| SL 3.0% | 0.5% | 2.5% | 0.0% | 4.0% | 2.5% [12.5% || SL 0.0% | 1.6% | 2.6% | 42%
[oT| [06% | 00%| 1.7% | 0.0% | 0.6% | 34% | 05% [[oT| | 0.0% | 0.0% | 0.0% | 0.0% | 05% | 0.0% | 05% |[0oT| [00% | 0.0% | 0.5% | 0.5%
FB 4.0% | 6.2% | 2.3% | 0.0% | 1.1% | 1.1% [31.0%|| FB 10.5%| 3.5% | 11.5%| 0.5% | 5.0% | 0.0% [ 31.0%|| FB 8.9% | 11.1%] 15.8% | 35.8%
Eoc 0.0% | 0.0% | 1.7% | 0.0% | 0.0% | 2.3% | 1.5% Eoc 0.0% | 0.0% | 05% | 0.0% | 1.0% | 0.0% | 1.5% Eoc 21% | 2.1% | 2.1% | 6.3%
sL 0.6% | 0.6% | 40% | 1.1% | 2.8% | 25.4%]10.0% || SL 2.0% | 0.5% | 35% | 0.0% | 2.5% | 1.5% | 10.0%] | SL 5.3% | 7.9% | 4.2% [17.4%
[oT| [06% | 1.1% | 0.6% | 0.0% | 06% | 45% | 55% |[OT| [ 0.0% | 1.0% | 15% | 0.5% | 1.0% | 15% | 55% |[OT| 1.1% | 05% | 1.1% | 2.6%
5 [ 00w [153%] 15.8%] 1.7% | 8.5% |49.7%[1000%|| 5 [29.0%[14.0%|26.5%| 2.0% [20.5%| 8.0% [1000%|| & |25.3%]36.3% | 38.4% | 1000%
[ 3Ah514
ZiRY HI MI LO - R#EL | H | M| LO | .
=417 | s [B|[s[B|s[B]" =150 | s | s [ s |°
FB 1.0% | 1.7% [ 0.5% | 0.2% | 0.7% [ 0.2% | 4.3% FB 4.0% | 5.3% [10.0%]19.3%
cB] o 100 [00% 00 [[02% | 0.2% [ 1.0% | 1.4% cB] 1o [0 [07% o7 [ 1.3
sL 0.0% | 0.0% | 05% [ 0.7% | 0.7% | 6.0% | 7.9% sL 0.7% | 0.7% | 0.0% [ 1.3%
(o]  [02% | 02% | 02% | 0.2% [ 0.0% | 2.4% | 3.4% loT|  [oo% [ 07% [ 07% | 1.3%
FB 1.2% | 3.8% | 0.0% | 0.0% | 0.0% [ 0.2% | 5.3% FB 0.0% | 2.7% | 3.3% | 6.0%
cB] oo [00% [00% [ oo% [00% [0z [[1.7% | 1.9% cB] o [0 [00% | 1.3 [ 1.3
sL 0.0% | 0.5% | 0.5% | 0.0% | 0.5% | 3.4% | 4.8% sL 2.0% | 0.0% | 0.7% | 2.7%
(o]  [02% ] 07% ] 0.0% [ 0.0% | 05% | 3.4% | 4.8% lot|  [oo0% | 1.3% [ 00% | 1.3%
FB 41% | 9.4% [ 3.4% | 1.7% | 3.1% | 2.2% [ 23.7% FB 12.7%] 16.0% | 16.0% | 44.7%
cB] oc 102 [ 00% [ 0.7% [0.0% [[05% [ 1.7% | 318 cB] o078 | 134 [ 134 [ 334
sL 14% [ 07% | 1.0% | 0.7% [ 0.7% | 21.6%] 26.1% sL 3.3% | 4.0% | 4.7% [12.0%
(o] [o7% [17% [ 1.2% | 0.2% | 1.0% | 8.4% [13.2% loT]| [13% [ 13% [ 27% | 5.3%
5t [ o.1% [18.7%] 7.9% | 4.1% [ 8.2% | 52.0% ] 100.0% 5t [24.7%[34.0%]41.3% | 1000%
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Kyushu Sangyo University 2012

W PR TR

[[FZL&HIZ]

JUMPEZER S TIE, Mt KO RICH
MRTZRFE LT, BRO=—XIZH L 728k %
BRI T DY 55 e AR L TV
% (http://www.kyusan-u.ac.jp/relation/openlec/index.
html), £DOF 07T hAOOEDE LT, A
N—=URt 2 —Tld, RO THEEGER
(K2 —frlg#E 44) 2 X5 EEHELYDO
BRI A FEfE LTz, A, RBE S E R &
DL LTEBALDBIME L HE LT, HEE
2T > TORUVILE THE LARN BT b
DT A XD L B FEEZHITOT D
ZEEHMELTCER S YT AEER LT, &
Hru 7 NI TFOEBY Thol,

A MLy F (L FER)
UA—F%0 1 GEFRLFER)
UA—F 02 (FEHE)

75 RaNT 1 (EE)

7oy RanT7 2 (E)

NI UA AT v 71 GEREFEE)

%5108l
% 218l
% 311l
74 m
%5 5 1A
%5 6 1A

BT NTURAHNT T2 (FEH)

RO - SHERIAHS BT 5IE

BRMEREIIZ, 9 AIBH~12H 6 HE CTOlFHE
ARHER (14M54045 ~ 1685104y) FF7RITH -7,
ERMESICEL T, A v by Ty b, 7
FJUry RILTEy N HAhML—=VTHIA
Fa—7, BEGCTHoTZ, BEEHT, vr—F
YIBIOS T T R T ORITEE A EAR
L7c, &TOENZIBWT, BHOEMPHFEICH
720, B uizh b @R OREDL TE 5
Lo, Y AR— MEHIZEZ -, /2, BHIZK
IR TE 5 L9 ICHEIK b FRNCHE L,
AFEIX. SN O JIHRFERC B TR o0 A8
WIZOWTEERL, EOLX5REN1LrosNE
DAGEBEIIEE LT EHLMNMITH E LB,
Ltk DBAREIEDONFIZ OV TRFTT 5 LTk
WEREEs L2 AN Lz,

(ZmFEIZDONT]
REE~OZMEFLLT-H X, BEIT4
(66.8E4.75%) . ZM334 (63.1+6.85%) D 3E+50
4 THoT-, MRS, % 7 [ B Ok
TRNEEAT - I2E X B 134 (67.224.25%) . &
184 (63.34.75%) D314 TH -7z (F 1),
BINEDJFAEHIZHOVWTK L IR L, B




W P PR
DA% WNARZEDONE T DB HX NS OSINT
HY., TOMBERE (10%). wEd (3%). 1#
ZX (3%) &EXIZEET LIRS 0SINk
WTH-oT-,

FEERAR

1. AFBESNEOEEhE

ROV« RHERIGH - BB T5E

EMEQSRNBEES S CRABIERR

AGEIES 7 8l B IS INE O H RRRHEE KO
HPEZEIT T2, WEHEBIZEE, KB LU0
RSB EENIT A RO 6FEH CTh o7z, STHE
FE ORI T A N TIL, 205%~ 645% £ TIXiE
HERE )3 JOPBER ) 2 HIE L, 655k LIThEE
BEE N ZWET DA RTA o TIND,
AHEETIE, B HITBEEA655% L ETH -
7272 0645k LA N OB INE DWW T b R E A )
ZREL, TORRIIBMEILT 4 — K307 L
Too ZMEBOE D OE DA SOERIIRILE B
L. S%OBFEESTTSVDRENNPVIZLTH D
H L e LT,

R 212BMNE OB LR OB AR RS %R LTz,
BMI O 1% B 122,742 9kg/m?,  Zcih T23.643.4kg/
m*Th o7z, Bl b BMI 2330kg/m*% i %
% XD 7T e SINFIHEHER 22K Th -
77

# 3 B LUK 4 (2B LRIFARBI D7 T E K
RETR L, DR AETIEHLIN, Bkib
W BRI Z LoTE B IZEB W CTT0R L TR

®1. NEHBESMEOTLA. FXIAK (N)

60 LT 61 - 64% 65 - 697% 7055 LL £ &t
Bk 0 3 7 3 13
E-id 4 7 5 2 18
&F 4 10 12 5 31
=2, NHEBEESNEOEERE. AE. BMI
K (cm) AE (kg) BMI (kg/m?2)
Bt 165.4+5.9 62.2+95 227429
i 155.7+4.1 57.1%+175 236+34
=3. BHEOERAEANAELER
EBhke) | LHEARIL(ED) |REERTE (cm) | FBREEILS (F) | 10mEESTH) |67 ST (m)
60 LLT
61 - 6415 38.8+3.3 11.7+34 26.2+58 120%+0.0 3.9+06 593.3+13.1
65 - 695% 37.4+58 15.4%3.1 28.6+14.7 83.7+438 4.4+0.9 621+51.5
70 E 335+7.3 7.7+46 37.5+104 59.3+52.5 45+1.1 648.3+48.6




2012 FETUMBEERLABGEIE TL oY « =44 X)) |5

x4, ZHEOFERAENRERR

AN (e) | EEECL (M) | REGRTE (cm) | BRA RIS (B) | 1mEEST () | 653 FEH1T (m)
60mE LA 23.6%x2.8 8.3%55 31.6%+9.8 94.0+45.6 3.6%+25 582.3+254
61 - 645% 248+23 6.9+83 37.1%£6.6 63.4+54.6 42+141 595.0+29.3
65 - 697% 235%28 8.6+t8.2 32.4+109 99.0+47.0 43%0.6 677+186.6
70 L E 26.9%+0.5 3.5+49 40.0%9.9 72.5+67.2 52+0.0 590+35.4

Bllpotz, CHBFEDIHEK (http://www.mext.
£0.jp/b_menu/toukei/main_b8.htm) T, 705%/ 5
7555% O J5 M T12.66 £6.54[R], LM T7.56 +6.32[A]
ThdIZ b, KBEOSIMEIZFHEA T DN
LEVEE T LRSS, —H, BIRA R
B RIEIKHTIE, 10m BEEATT, 6 s3HATTIE,
EOFERTH A EEAZ R~ LTz, FERe)). %
MR, BMTRRADEWSMEDEE T2 b D L H#E
HTE D,

A
AE, HAHEEROT r—rE2#EHLTHL-
770 FOFRELITIZHET 2,

<HEHER>
cALSBVIZNGLTEOHREA MLy FLEL
2o REEB LD o7,

c EOMEMIZL TS OB LTH LR
MHEDA RN YT ESTOTHONYRLTHo
77

c P OEAITHE L T R & KRB
DE L7,

B ZEDOREIE Rz,

C REFEENE RZLRRLDO D 3 —F% 0 7138
Loz,

DB EIEIND A —F T EERER L THR
A

c JT U RANTEFPDTTLIER, KEH
Lol

CHLABRDOHEEOBRIT 7T Kay
ZETHLRWRAR—Y L HNET,

cFa—TEE) FL—= T EONSTE,

cBHODENEMBDZ ENTETLENoT,

<WEEVLELTHIER>
- BN o T,

cFEREE OBV (KEE),
CFETHLTEIEFRE L - EH X TWETEE T
V.

R OEEE R LTIE LU,

<UARBELARE IS IIFF 9~ 5 B2 >
T RANT R0 L LTZUY,
VT MR VEOREH % LTV,
« ARy FEEAE L2V,

SHEONRABEAMITT]

T — R TOEEIFE LGN TOZRNA, A
A Ea—DFEND, BIMLTEEDELL D, HEF
U4 —F 2 TEOBVEHELIToTND, HDHWN
IEENCERIIH DB HE VT TN END
W TH Y, EBNH L TEASH B I Az
LWV BN DEBINET-BTH T2, T DT,
FEJEE DB DN % R D B FRE DO NE~D
BRAENRD S22 EITEIX LW, R, Ty —
FClX, 799y RAAT7OEBA#EPLLTIEL
WEWIBRNMER D ST, /T RV TI,
=N DNY T ELARN LB LT
LHZENG, BrEMbT, £, AT
ITAD=a2—AKR—YThH b, 5EIOHMETIE,
ERERAE » FR8RITAT - TUTW ARV, BiAfi LT
HEEEHT X D & 3500 ~ 400047114 DAHEEK Tdh -
. AH%LTRT T AOHKE LTITI ZENRT
ELWREMER DD, 1o, MORER (V7 b —
A=) ZOELRLH-T-, 5%, BFT5 LT
ZEIZLTNETZN,

Fo, WERE LT, ERREOMENRHIT
bd, RER7u7Cld~vA 7% 2FHLTYH
FREEIWDIZ< WENWS ZERbH oz, 41k,
X F I FERHIMEMEIT > T BT, SnEN
DLW E R C 2D 7 1 7 BB O s Bk il O
RELMETHD b,
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ZEEBICTEDIT, HEX GBI OMR R Ea2 R
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2 TR ORTETLHF X BV Y-k LT 5,
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2 HEEOHEIZND LT, MEZESNEY &
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HADOECHLEBTDHZENTEDL LD LT D,
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E55% sE) ~OKFIZE LLERFEIH T,
BNZED D,

(MEEER)
6k mERARIL
EEAIBDET D,
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T 5%,
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RN, FRFONEWE, . ERE.
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JERE ORF
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WA LR, FAlE LT, 400 F S
FRR20M AN (K, %, BEEOSCEZ &)

ET 5,

A, K, BEOBEEOGHLFIC LD S R
X, BEFEE SR L, XNz e A S,
ELEVPEETEREEINDZ LR WE D ICHE
L22TE7e 670,

Z oM, FROKEIL, BARERS TE
Bl FRoFLI &) [(EEFFEHE] 535
BEAZHN CETHEDOLET B,

FIH - 2Bk oFEHEERX
SIH - 2B oL, TRROFIZES b
DET D,
WK STk
M) EE EEL, FL BITHA . BITET4.
FAITH, SIHAXIISR—
(#5l) Basmajian, J. V. : Muscles alive. 4th ed.,
Baltimore : Williams and Wilkins, 1978, pp. 45— 52

REICBET S HLADE
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B @EME T L EoRE] =FkE,
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