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<ABSTRACT>

The purpose of this study was to investigate the effects of circuit weight training(CWT) on isokinetic
muscle strength and body composition in elderly. The subjects who engaged in this experiment exercised
at 40% of 1-RM, 12 repetitions, followed by 15 sec as the subject moved to the each break training
program which was consist of the circuit of 10 stations performed on 3 set a day, circuits 3 days a week
during 10 weeks. The assessment of isokinetic factor was in concentric flexors and extensors of right
and left knee joint. Tests were performed on the Cybex 770 Isokinetic Dynamometer and body
composition were estimated the three parts of chest, abdomen and anterior thigh by using skinfold
caliper, calculated the average and followed by Seri and Brozek way. Statistical analysis were performed
using analysis of variance paired t-test, accepting level for all significant was above a=.05 and a=01.

Following is as a result of 10 weeks circuit weight training.

1. At the 60. /sec, the right and left knee isokinetic concentric flexors and extensors peak torque
increased significantly(p<.01).

2. At the 180, /sec, the right and left knee isokinetic concentric flexors and extensors peak torque
increased significantly(p<.01).

3. At the 60. /sec, the right and left knee isokenetic concentric flexors and extensors average power
increased significantly(p<.05, p<.01) and at the 180. /sec, the right extensors didn't show any statistical
significant.

4. At the 60. /sec, the right and left knee Isokinetic concentric flexors and extensors total work
increased significantly(p<.05, p<.01) but at the 180. /sec right concentric flexors didn't show any
statistical significant.

5. The body composition changed significantly(p<.01).

These results suggest that 10 weeks circuit weight training increases the peak torque, average power,
total work significantly and decreases the %body fat significantly.
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M7 g o] EE# o] J(circuit weight training: CWT)2 $lo]EE# |l MAEHEY /Mde FA
A BE Efoldols(Dunstan %, 1998; Haltom %, 1999; Kaikkonen &, 2000; Williams$} Cash, 2001),
Ego]d2 Morgan#Adamson(1953)0] £33 AHSAH L HEFHog dAFsle ZHAFTH EF5¢
A% A3AE Astd e EFoldolt). Corrigan(1978)2 o] Edojdo] &3 AHEAAY 715&
BEA 7| WAL Edoldoleti HostHrh(A -4, 1997).

Powell 5(1984)& A7 S|o]EE# o0& 7|2 RAE TEA 7|1, FAPES MEs & 5 e
22 7Y S A9 A2 A¥EFHo|gn %1, Wilmore 5(1978)2 ¥ HJgA 08 AT
Aoz 1077 % 33 35 39 MA dolEEdHNYS AN A 23 A AFe] A F
bttt Bastglon, Allen (1976)2 AA olEEH oS ZHET oy, AT 44
e b $23% 98S Ity RudHoh £33 Gettman 5(1978)2 @A A FEg T4 E3 85}

1253 533 EdoidAZ A3, A7 dojEEY Y S ANT o/do] 4% 2AFTIIs} 32%S) AA
b A4s BUda BRI,
g ZYAstet o] AH7Te WMEE FH Axs Efeolde FH FTol wet Aoz} nu &

24 &), Katch $(1980)7 Kimura 5(1981)2 M A Sc|EE#H | Y-S Fald nlgdAA A F 15%
x| ks THo] FAEATL 91, Gettman? Pollock(1981)& M dolEEF )Y ¥ Hujik
24 Z(VOmax)o] A 5%, A 8% F7tstdvte st on, Ward(1983)& AEIE-AA SIo]EEH
ojo] ATl ojA FA 8%, A& 6% F7HF AU AL, Powell(1983)% HIIE Ho]E
Efojyde HgArdARNA Fod Ao]E YEMAT R Bty

FUHATE AW RY, 1A E A)EEH YT A JolEE Yo 2HH FFTFYPTH
g S vt sgoH, A4E09NL A7l delEEg o] Adr] A5 HUAAAA
3 g 9 AALES u2Y, 48 59 ARTFE AYd F9% & Az F43n, $dd
(1998)2 Hghdz FaAE Aoz & AT A7l Efoldo] 8H Z2dE ¢ AATAT A
4, Aol J&FE vjdta A

H 544 28 ddt 9+ Hislop? Perrine(1967)0] 93t} 23S 714 ABHolz HEsHA
Hrkg 4 Slvke AMIRA TE5A4 59 Ade]l A/EAA, Thistle 5(195)9 98 54 5]

TR FAA +EEY Hod 28R THE B 5 gl 4FE oY THH 5] 4y
Fololx @o] o]g5 3 JrHBeckham® Eamest, 2000; Butler 5, 1992; DeGroot &, 1998; Jacobs %,
2002).

Moffroid®} Whipple(1970)2 §44 %2 EE 71589 JdA Hdo £5& 438 5+ &
+EolY, 543 FXE A4S ANHEY, o /VEL #5452 dASA FY F, A% A}
THH F 4 AAAA dYee 2 A & A7)1983 FAE o] &8 5717
&% th. Thistle 5(1975)2 544 £58& I5%02 A3 Zojo Wslo] w2 A3l Wi WA

ol 544 EFolv A £5rY YA anst s

=

stol 2ag WAL £V o

o 90w, Moffroid S99 $H4, 544, 544 S5 AB4A vng FAN 554 ¢
o] RE #ARTAN HAue F3HE FUAE GA 04T & Y I LEPUY B ok
% 292 WHg W 239 9% AFY 2 BALE 4EF AnHold Y 244G & At W

olgta st

Devita 5(1984)% Kowalk 5(1997)& 5&4 £5% 4% AYLEL 53 29 Ay 6
2 Asgte] & SN Bug stdod, e Fshe(19R)e ANAFH A5y &5
74 ANd2e 283t aRATNA AR, 84 +F & A7 AAEY T84 &
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: 7] ANE =
FANE AFEel idsd v Ag2 o s g4 vtz &
1, 9438 S0 JolEEH Y A F £3d 2V)5d QoM 54 280 IV B2
Hor, Kannus$} Tarvinen(1991)2 ALY &4oe A% AR EodA 858 5854 25 <
T 263 24 258 UED 27 AEEIE F5A A SHoW ST TR AR YEy
0a RastA S5 A R0 g@ dEe] FA4E FA v Qv

oA HHE uigt o] MF JolEEYYolY 54 T F Y dFe FES o
FolAL gloy, =UaES AYAR ANE A doEEY WY T54 24T FAY qF A7
£ A9 fle dA0th agnz B d7E =AES udez 10508 A7 dolEEYYE AAS}
1 554 29T AT vAe S FEste, kAol A HA dolEEHY Ul #

A8E Aand s A7 2Ho) Yk

Io. a+44

1 d7d3
2 a7e e s- Pol B2E oldistm 222 B A9 WAE s, FANE AT A
2% 29 79E oz Sgon, AAH BHe <E >3 2

<E 1> HAREY NHH SN (N:=7)

EE
Hdyn 6520.39
21 ZHem) 160.12+2.06
H E(Kg) 60.45+2.67
%X 2H%) 2.18+2.33
%L BM(%) 70.81+2.17

Values are MeantS.D.

2. ZR3YE 9wy

1) A4 23 2 A4+ &3

AAEH & MM AFS 2Rsgon, A4 AZA(TKK. 11252, Japan)E A3t 05cmP S 2
2433, A% AZH(CAS, Korea)s AH4ad 0lkgD9I2 23340 JPRAEY AAFAHL 3
e Hhgog jlrx\l???i](Sklnfold Caliper; Skindex, US.A)E AH4-3ke) ¥ AW (anterior thigh), &%
(abdomen) ¥ 7t<5(chest)®) 370 H9E 0lm GHE 7 334 SAs A& FEea, Yy oR
o] o8& Jackson¥ Pollock(1980)2] F4]o st AAU=(Body Density)E& T-3t1, HMAWE
(%fat) Seri(1961)9} Brozek(1963)9] WA A& tislato(H Yf, 1998, Tahara 5, 2002) AtEs4ich

A AL E(Body Density)
= 1.1093800-0.0008267x+0.00000016x*-0.0002574y
(e Al 919 SR3%E &y R o))
A A 9& (%fat) = (4570 / BD. - 4.142) x100



A A ureH(Fat kg) = %fat / 100 x =
A A H9E(%LBM) = 100 - AALE
AALZHLBM kg) = AF- AA G

2 554 29 A3

EA-Y I3 AAZH g 5454 8 HARE Cybex 770(CYBEX Division of LUMEX,
Inc, Ronkonkoma, New York, US.A. 1996)S o] &3ttt AAE H3 JPAANA FE#S 2EHAS
Ao Hdo s Eour] dd AdAE dIt FAWHEL F& V=2 A & AN
Cybex 2l&toll A & F oato] 949 strape FH(chest), 5 (thigh), &% (ankle)F & 1A

ASES ojB3} Swolg olga 24T A SAFAAN FVE) AZltalus)HA Aol9) 28L
ARz F3e HAMEEAE nst TAAHT 283 $39] BAI U7 Aedy £ 34 <€
o o =z

e JPAANA dEsta 7179 dBAE HHstd, PR doF G AdvH S LIHIE
stk 28x 4% o dA FHste AN A Glever arm)el FAZE 2H vlA= FFE WAl
87] 913k gravity effect torque(GET)E SA3te) Wgd HFH 2Asse

HYAE UBKXT 93] 2JANL § A& E 60%sec St 180%secll X 242 339 da& ENE ¥

539 JsdEArNE AXNsgen, 4 HAAm 3873 F4& dAEH AAgEE g2y
peak torque), BT IH$)(AP; average power), ELEFFHTW; total work)e ZHAMsgew, d74EAL
Cybex 77091 W45 Computer(IBM DX2)¢ j&f £A3tAch.

3 4% AolEEG o)y W

AR dolEEH | YE S WA Z#2(Bench Press), WEY A(Bent-knee sit-ups), Y &
(Knee (leglextension), ¥ Eth&(Lat pulldown), ¥ 3to]5j =gl d(Back hyperextension), 22
2(Standing press), HE @ ZE(Dead lift), & Z(Am cwl), #71 H(leg cur), UTFOIE =
(Upright rowing) 5 10%&%22 dgith

FE7 % (exercise intensity)= IRM(IRM = W, + W;, Wy = Wy x0.0025xR, Wy = 7~83] yH&
Ve $%, R= WEIAF)AZFY, 19907 ske] 40%=2 123] MER &5 AAAY. 25 T
AYEEE 2R5e] 22 ZA Ao, INE SHAE 748 & 22 450 285¢T, F|
& Fotol 5 LTAUL 0ROIALL $FUEE F 39, £B/)2L 1052 3k
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4. As A2 Py

B e Auxaelet B4 PC+/SAS(statistical analysis system) packageZ ©]-&3tith. 10579
MNA dlolEEY oY A - Fo Ao & HFH HAE 781, Ao]& paired t—testE HAFHL
o, JFolHA L fFE p<06% p<OldA AR

m. 4+ 2%
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13 a2 &89 ¢ UtHCress® Meyer, 2003; Graham Scott, 2003; Kannus, 1994).

<E 2% 349 754 gy AA 43S RAF Aok AAE ugk 2ol 4EE 60, /sec
dA Edfejyd H-F TAA HUFZ YL FF LEEZFY dFo] #z HF 517Nm(810%),
898Nm(14.33%)2 F&HA Z7Hp<ODIPL, HdAd ZHL Q%o FT 1348Nm(11.26%), 9%
°] 10.3INm(8.11%) FroJ8tAl S7Hp<.06% p<OD3ATH

245 180, /secoll Al Edold A - F FAA Hd2s 2¥9 4F
o] HF 776Nm(20.32%)5 713142, HdAd 8L QEF]
6.23Nm(8.92%)2 ot F7Hp<ODE l?‘_?i‘jr

iy ro

L &%o| HF597Nm(12.41%),
74

©°
T 7.42Nm(11.39%), 9%°] H

<E 2> £3d M 2320 AMZ EEM o2 A v

60. /sec 180. /sec

ikd before after diff %diff T-value before after diff %diff T-value
REXR

=32 63844890 6901787 517 810 0004 » 4809+11.13 54064792 597 1241 0015+
AMMZ  11968+21.43 133.16217.20 1348 1126 0017 ~ 6517234 7259+259 742 1139 0.004 »
A=

=32 6268:663  71.66+746 898 1433 0003 ~ 3B.18:600 45944587 776 2032 0004 =
MM 127.19+1503 13750+15.17 1031 811 0004 ~ 6981450 7604361 623 892 0003 =

Values are Mean £ S.D., * p<.05, = p<.01

2. 544 AT A 44

H 1 79 (average power)E 4FS HA ZFF AR o] 9y AzER %S FE A F F
19 $X& Jetd wEA Y ez 544 28 Ak glojA 29 S w9 £EF AR
AAH R len gutdor gE Wiwat)s AHEI <E 3>2 4@!4 54 H7999 A
A& BAFy ek AAE uigt 2ol 4&EE 60, /secolAl Edold A -F FAA AUEFT T A
£ 22Z0] HF 558W(13.12%), 9Zo] HF 657W(15.65%)2 W4sl Z7Hp< 058 Rgz, HPAA
Yo E Q8%o] PF 29TW(E06%), %o Fi 425WE27%)E 3 Z7Hp<0)E BRI

245 180, /secoll A Edold A - F FAA QI FIHYE LEF] 882W(11.35%)F 713
oy EAH st d9x, o] Hi 9UW(I4I0%)E TAHOE F98 Z7Hp<ODE B
AdA A F g LE%Fo] BT 933W(9.74%), 9% BT 8ITW(O11%ZE YEht AR f9
3 F7Hp<.05¢ p<ODE BIAth

hu

<E 3 283 PAN 2T AF30| SA4 BRAUS AN HlE

60, /sec 180, /sec

ukd before after diff _%diff T-value  before after diff _ %diff_T-value
REZ

=R 4254744 48124610 558 1312 0031 » 77.69+1501 8651+576 882 11.35 0.118 ns

MM 58784681 61.75:574 297 505 0011 =~ 9580+1302 10513981 933 974 0016 +
ag

ZRI 41984837 4855+¢749 657 1565 0010 + 6839+1721 78.23+1599 984 1439 0.001 =

MBI 67794453 72043434 425 627 0003 = 98474744 10744568 897 911 0.007 =

Values are mean+S.D., * p<06, * p<0l.
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dde d&AQ HgIYdAd e FHHY
YA & e,

. AANE vheh go] AEE 60, /secoll Al Ed o]
¥ A-E AN HdEd 225F AL LEFK] 12.32](1354%), 9%0] 11.69J(1285%)Z F<J3H
Z7Hp<00)3tA 3, HoAA FEEHE 2 EF0| 1324](854%), 9F°] 1034](631%)2 FAZE #
4 F7Hp<ONE RY.

&% 180, /secllAle Efold A - F A AdEF FE5F 442 8% 9%5J(1421%)= T
ke ey $AA FAAE AL, 959 A& 814](1501%)9 #E F7Hp<ODE Bt &
P FLEFFE LEF 691J(721%), 9F°] 894](892%)E Ve FAHCE FoF F7Hp<059
p<ODE B4rh
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<E £ SY PAY I AHTO| SEY S2TY AANA vl

60. /sec 180, /sec

ol before after diff %diff T-value  before after diff %diff T-value
EX

=232 910121547 10333+846 1232 1354 0044 » 7004+17.78 7999+1021 995 1421 0061 ns
MET 1549042487 1682321991 1324 854 0005 = 95811652 10272+665 691 721 0014
4%

=32 9097+19.18 102661421 1169 1285 0014 + 5423+1243 623741148 814 1501 0.004 =
MMZ  163.83£21.55 174.17+20.89 1034 631 0002 » 100.17+538 109.11+658 894 892 0005 =~

Values are meantSD., * p<05, * p<0l.

4. AATFA 9 AA A 3F

<E 5 AATAHY AAAAS 3o Fu gtk AAE vle} 2ol 10578 A7 do]EE Y
AN A QAT At YA AFL Edold AFel B 60.45:2.67kgolM 57.36+2.15kg o2
B 30%kg(611%)9 Fog #HA<0DE BYn, ANTEL F7 2018%N M 561%2 FF 357%
FAFA ZaE<ODRH, AALEL BT 7081%NA 7438%= Fd T ZF7Hp<0)E BYh

<¥E 5 MATY B vl

ol before after diff Yodlif T-value
| S(ke) 60.45+2.67 57.36+2.15 -3.09 -5.11 0.000 »
%X 85 %) 20.1812.33 25611147 -3.57 -1223 0.001 *=
% BM(%) 70814217 74.38+1.52 357 504 0.001 **

Values are MeantSD. LBM = Lean Body Mass = p<01

V. = 9
AZ AClEEHJ(CWD)E HoEEHFd MAEH Y Mde Fstd wE Efolgesr
(Garbutt &, 1994; Jurimae %, 2000, Maiorana %, 2000; Marx 5, 2001; Norvell#} Belles, 1993; Verrill
7} Ribisl, 1996; Williams®}t Cash, 2001), 19539 Morgan#} Adamsond] )& =A% £E & FA2 =
g, 2A7Y, 3FcWT, AT 5 AUz AY|A 2aPoew sfusEo] FE AR} oF
o}A 1L QTh(AE4, 1997).
Baechle? Groves(1992)& MA AclEE# o2 fo]EEH Y A7l Edc] Y §A $EHHZ



A

L=
G

off

g4& S7MAYA 39 R, Haennel(1980)2 AsA 73t 28 2 273 L ALA97] 94
I 34} Gettman(1982)2 1257 AZ so]EEdo|Y& A7 A7 2Ho] 15~21% 713
3 st o.H, Meissiers} Dill (1985)2 105:3+e] M2 dlo|EEF ] YE A7 B F-Fol|A 66~11.8%,
ZEA A 68~139%9 o] FratAthil B3 1, Cullinen(1999)2 U¥t o4 304 & tigdez
JelEEH Y A7 A AARAE 2HY FUte AA el S MRt e} £ Katch 5
(1980)% Kimura 5(1981)2 CWTE Z3td vld@AztdA f4th 8o F4HUDd T 3% 1, Gettman
7 Pollock(1981)& CWT ¥ VOumax”t &2 5%, 94& 8% 713kt 34908, Ward(1983)& A& -
A7 delEEd c]do] A5 M FAF 8%, Az} 6% F747 AU 3+ 2, Powell(1983) =
HIE So]EEHo]d L AL dAZAA & Zol& ettt Bustqr.

AAB(194) = 8F 7Y So]EEH YT MA doEEH Y IHWIE nndy Yo|EEH0]
43 HIE JolEEH oo A BF Fe 5}71] 7t s en, 419972 A7 Ho]EEH 0]
Jol A7) AREY 2ATY, \:}@, a4, AALE, M2, 4gd Fo4F e FUTn B
Aok 28R A E(1999)L 1277 AR -‘?ﬂ"]EEiﬂ"]‘?}" %3 dAde AZBEAH
oA AA Fe]EEHe|o] AARES] WEdA BE Y & A
Ao] HA 71708 BAA zolE Huston, odss 71:]%’3}(2002)E HAES e
A AolEEH oY Z2aRE AAsY T&A 28 Axx
oA Boh H3g Edo)d WHd #F 72AEE AAFA.

TEAR &5 28& /P ARHoln FEEA HHE & dve AL Hislopd Perrine(1967)
o8 2 Adol 2N R, Thistle 51975)9 93t 544 5] SAAHIY 534 $F5nRT} Ho
¢ 2878 3RE B £ g YFH ol SE54LFo =AY BEHog oy HopdA Bo
o] -85 3 9lthArokoski 5, 2002, Ferri %5, 2003; Hemingway %, 2003; Kannus %, 1987; Pincivero %,
2002). 53 €A FopdA+= 19773 Costill 50 €A &43 £34 Yo o] &3ty] Alzg o]
o] A7A ] 93 submaximal isokinetic exerciseg] Al&-o] FeH oz YAH o7 AH3sitiy FH
ol 3, 2 F2 <34 Hvoly £RAR & Fo AFGE A& FEANA AHEHT Qlon o
#3 ?'J—';’-E Wo] o]Fojz 3 tHBary$} Dandy, 1989; Doxey, 1987, Gerber, 1989; Meireles &, 2002;
Patel 5, 2003; Yanagawa %, 2002).

?——l‘ﬂ&}—o—i TEA 7Y ML 250 39 W #E9 A EF Y (full range of motion)oll Z A
25 Hdg FiE & F YT ZF TR YA 2AFNA EF5E AN Y B¢ Y 2+
o FHHE R HU9 Fo] HHE F JUxE udd F Pl & 5 Uk wEA, 289

71% Bkl QoA 7129 wRg AR A A dE ARE AN 2(Fatouros &, 2002
Lonnie &, 1991; Pekka®} Markku, 1990; van Meeteren %, 2002), 259 &ZF8& Fulste AFE9)
dAo ZH5EFY i 232 AR A YoM E wj$ FRHoR 851 rHAlaca T,
2002; Jansson %, 2003; Jones & 1986, O’'Shea 5, 2002).

5 5548 58 T4 5 AN FHE dEA 259 937 A7 % &
ARHon AT 4 glon, Y daf dF AgE Fozx dFI FFEEE , 5
AA & & e B4 TS A g3 A BHLEHUYNAM Hdd P& E 5 ) GE

&3l A% ZH 2 7157t QA tAstn &FHAQ Wy stz 9ARa gtk

T 2887 ohve SAFYRE FA5a Yo FAd HAE AN
2 #ALE 7% @191 SAE Jbestd #HALEFY /1% Hrbd wg fFASHelEA T, 2000).

ool Z2HAE 715 4 QY] el 22AA &4 7Y AEHHS HE F Qo] 2 olf

b Ax FdEn gle FAolth(Beckham¥} Earnest, 2000; DeGroot %. 1998; Inkster &. 2003;
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Jacobs &, 2001, 2002).

FTEA F0 o YAt FE29 Aolg vuA, FHAZo2HE A, HAALTF, TEIF
A EEE 2 #x9 Y9 wet AAEFI 22, Ho2d -é;‘é Al ERAATE FAA A B 9
o Zj Huz 2448 g2sAY A4S DdA] st Aol Ea3ttH(Dvir, 1995).

Hislop#} Perrine(1967)= 544, 534, 534 59 37¢ 85 5417 23 544 &
472%, 538 5L 286%, T +FL 131%9 2EFIE 2avu Hugoen, BHd(1999)
34 Ay ADATEIAE doR TEH LB F9F 289 U AZaHE AHsta
o}, 283 Kannus® Tarvinen(1991)2 AWAxeld A& Q3 A EdoldA Hud F&
29 AEE 1207secst 18 RAEER 180°secitol A 852 %é.‘—*é $5¢ 59 53 2N ¢
e A3 4&57t S5 oA 2oy 947t 62}:0 o2 e FE44 £5A x4 o
Aee} 2948 FA43% v 9rt £33 Wyatt®l Edwards(198 ), Davies(1984), Lesmes $(1983)& &
TEHE PRI AaAe 2 50 B o)RoAE e £ TN L& AAFOER T
9499 49 58& PNAGe AR 1459 T84S #ET = YUt
Perrine$}t David(1993)ell 9J3t@ &5 ol 282 F2 YA FAE o &YdAY olsAZ + ¢

ottt

),
4
o
DN e - A (N

f

¢

£ 259 59 drske g, old B4R 2HL $FERY A Fuo) gt Wt 3
R, APAAY £4BAS I4O2 & 544 FAE $9) Devita 519807 Kowalk (19D
$44 £5% 9% AFLFS B 29 Y wsT A15Y W] sl THHY wuF Hov,
27) $44 £59 $ol Aol me 29, 2AFY, 2y 59 J)¥9 FHSE Tk P,

AABEO0E SHA27] 718 £ BB FHY 275 B2 S B3 AFIA 2

Aago] duklEd v Ho2Y, JFay, FLFF Fol FY3A =A Yehudz sz, 9

5 & dolEEdoo o] A% e L £FE ZU)5 WA G FF Aol
Edeo|d® 544 2o I E‘—-Lo}f’d‘bf‘i AE-4(1999)2 Tubex B384 Spring S84 T
o thg AN Egold & Hu2d, tel AH A7 foAxE AUt B AT)

Osternig(1986)2 @49 Z4x+ 0°°‘ 41 AR AEHdA 23 25 AATE o Hd2H(peak
torque)?] H@L F34E7 ZUHEGE O HE e AAE Aoz ¥dda 9k weA, &
HEE FHo2 584 2945 55 A4 € 23398 9 4 FHAA Futef] Ho2gol ‘*}E}‘r_“:}—’
g+ gtk

Fi29 AgAFoA FHAY 5454 T4 Hu2gL d&Er UM gadte AoR 48 A
A=(Cress 5, 1992) oJRAL FFEEY Wt B2 23T AATH 5G4 A= bd27] 9
#(Milner-Brown &, 1975)0|gtar df<9 actin filament® myosin filament7}
cross-bridge AAE FA37] A% Azte] EFEE7] WF(Davis 5, 1981)0l2te F73o] Aok £ 4
TANE Z&E7 F7Hsel me HAd2ge 320 AAINA BT Zaste AgAdTYd A3
th E3 F3F5Htotal work)® ZHEE7E S5 e AAste ZAoR UEN oy Hi 39 (average
power)t G9AF F TG E ZEEY F7I B0 kel AFE 1/szrhﬂ‘?\i‘:}

2 A7HHE 10570 AR dolEEH)Y A, A e
oA Hud, P oy, FLEF T FAHLE Huy
TEY 54 29 S A& A

E ATAME F5FY F98 S0 e oz
W3lo] #AlE & Golgi tendon organ(GTO)Y] ZFAS 7AAAA GTO«] QM]Z}%C’ ) sle wry
A 28 (disinhibition) I Z4&A FYHE EEEY (motor unit) 9 F71 13 98 +FEHY &
AMRIE (firing frequency)$t & Al3H(synchronization) 53 22 AAA 29lo] &7 Fdsle AATe B
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