%k & 2R K & Rl 5 BOR BT R H 20043

I erieatpil st skt

(% ] Wik - v. Bk 5

QRS
BABETHEE BB
HEERBZEFRAA
IR RFIE S 7K 2 22 A e A
B AN

AR F



ERAEHSRHEERFS ARG B AR H 2004-3

BB ENPHNESRENE

Cri)EFZENER £=%
EirREREFERR
¢
Eims) EFERE=EGEER
)
[ 3] #x V. #Kk (PAAVO V. KOMI) %%

L % HAW #¥

AR ifiat



I U

EHERSE ( CIP ) ¥R

BREsH PR SRENR/ (3F) BXER:
S8, RARME. —duR. AREHF B, 2004

(BgEFEREH; HB=H)
ISBN 7-5009-2621-9

. & O0.O#H-- @%- QF-- . HE-
BikIlg%:  IV.G808.14

[ R A B 4548 CIP B4 7 (2004 ) 56 042125 5

*

ARGH bR R E AT
Je3E R ED R A BR 2 F B R
wOoE B OEFE & #
*
787X1092 16 ¥4 26.25 Epgk 543 FF
2004 4F 12 HE 1R 2005 4F 9 A% 2 ER R
EP%.2,101 - 3,630 #t
*
ISBN 7 — 5009 — 2621 -9 [ G*2520
FE M : 60.00 JT

ik JLRATSRXRAHFERE 8 5 (RIEARKT)
M 67151482 (RATHE) R4 : 100061

fEH: 67151483 HR : 67143708
(KA E S, WBAHGRHRTTSRITHER)



EERS

R. BILLETER PhD, Department of Anatomy,
University of Bern, CH-3000 Bern 9, Switzerland

G.A. DUDLEY PhD, Biomedical Operations
and Research Office, National Aeronautics and Space
Administration, Kennedy Space Center, Florida 32899,
USA

V.R. EDGERTON Prof PhD, Brain Research
Institute and Department of Kinesiology, University
of California at Los Angeles, Los Angeles, CA
90024-1761, USA

K.A.P. EDMAN Prof MD, Department of
Pharmacology, University of Lund, 5-223 62 Lund,
Sweden

S.]J. FLECK PhD, Sport Science Division, US
Olympic Commitee, Colorado Springs, Colorado
80909, USA

J. GARHAMMER Prof PhD, Biomechanics
Laboratory, Department of Physical Education,
California State University, Long Beach, CA 90840,
usa

G. GOLDSPINK Prof PhD, Department of
Veterinary Basic Sciences, Royal Veterinary College,
University of London, London NW1, UK

G. GRIMBY Prof MD, Department of
Rehabilitation Medicine, University of Goteborg,
Sahlgren’s Hospital, S-413 45 Gdteborg, Sweden

R.T. HARRIS, MS, Department of Zoological
and Biomedical Sciences, Ohio University, Athens,
Ohio 45701, USA

J.G. HAY Prof PhD, Department of Exercise
Science, University of lowa, lowa City, 1A 52242,
USA

H. HOPPELER Prof MD, Department of
Anatomy, University of Bern, CH-3000 Bern 9,
Switzerland

P.A. HU I] ING PhD, Facu(tcit
Bewegingswetenschappen, Vrije Universiteit,
Amsterdam, NL 1081 BT, The Netherlands

R.S. HUTTON?™ Prof PhD, formerly of
Department of Psychology, University of Washington,
Seattle, WA 98195, USA

S. ISRAEL Prof MD, Faculty of Sport Science,
University of Leipzig, D-7010 Leipzig, Germany

H.G. KNUTTGEN Prof PhD, Center for
Sports Medicine, Pennsylvania State University,
University Park, PA 16802, USA

P.V. KOMI Prof PhD, Department of Biology
of Physical Activity, University of Jyviskyli, 40100
Jyviskyld, Finland

W.J. KRAEMER PhD, Center for Sports
Medicine, Pennsylvania State University, University
Park, PA 16802, USA

B.J. LOITZ PhD, Department of Kinesiology,
University of California at Los Angeles, Los Angeles,
CA 90024-1568, USA

*Dr R.S. Hutton unfortunately died during
publication of this volume.



QRS vtasrmH BRI E

J.D. MacDOUGALL Prof PhD,

Department of Physical Education and Department of
Medicine, McMaster University, Hamilton L8S 4K1,
Ontario, Canada

T. MORITANI PhD, Laboratory of Applied
Physiology, College of Liberal Arts and Sciences, Kyoto
University, Kyoto 606, Japan

J. NOTH Prof MD, Neurological Clinic with
Clinical Neurophysiology, Alfried Krupp Hospital,
D-4300 Essen 1, Germany

R.R. RQOY PhD, Brain Research Institute,
University of California at Los Angeles, Los Angeles,
CA 90024-1761, USA

D.G. SALE Prof PhD, Department of Physical
Education, McMaster University, Hamilton L8S 4K1,
Ontario, Canada

D. SCHMIDTBLEICHER Prof PhD,
Institut fiir Sportwissenschaften, Johann Wolfgang
Goethe Universitiit Frankfurt/Main, D-6000
Frankfurt/Main 90, Germany

M.H. STONE Prof PhD, Health, Leisure and
Exercise Science, Appalachian State University, Boone,
NC 28608, USA

B. TAKAN O united States Weightlifting
Federation, Biology Faculty, Van Nuys Math/Science
Magnet School, Van Nuys, CA 91411, USA

P.A. TESCH PhD, Department of Physiology,
Karolinska Institutet, 5-104 01 Stockholm, Sweden

K. TITTEL Prof MD, Faculty of Sport Sciences,
University of Leipzig, D-7010 Leipzig, Germany

H. WUTSCHERK Prof PhD, Faculty of Sport
Sciences, University of Leipzig, D-7010 Leipzig,
Germany

R.F. ZERNICKE Prof PhD, Department of
Surgery, University of Calgary, Calgary, Alberta TIN
4N1, Canada



EE 3R

EiHK-HF%F (RUDOLF BILLETER), #id4d:, FLAARBRFEMFZER (De-
partment of Anatomy, University of Bern, CH-3000 Bern 9, Switzerland )

I - XEM (GARY A. DUDLEY), #¥t4d:, REMEHXREYEELH-SH
RE, HREMXP.L ( Biomedical Operations and Research Office, National Aeronautics
and Space Administration, Kennedy Space Center, Florida 32899, USA )

B BAERKT (V.REGGIE EDGERTON), ##2. H¥iE+t, REMMKRE B
SRR T 518822 R (Brain Research Institute and Department of Kinesiology, Uni-
versity of California at Los Angeles, Los Angeles, CA 90024-1761, USA )

REP - %1 (K. A. PAUL EDMAN), ##, E¥@E+, RAREREAWER
( Department of Pharmacology, University of Lund, S-223 62 Lund, Sweden )

S 3C-H3KIE (STEVEN J. FLECK), #H2Eit, RERMITwE R ATHRER
(Sport Science Division, US Olympic Committee, Colorado Springs, Colorado 80909, USA )

295 - Mg M/R (JONE GARHAMMER), ##2. ¥+, XEMFREEEMML
KRB HE RAEY 1% L% % ( Biomechanics Laboratory, Department of Physical Edu—
cation, California State University, Long Beach, CA 90840, USA )

N9 H - NP5 (GEOFEREY GOLDSPINK ), ¥(#%. ¥¥i+, XEMHMKY
BFREEZRBERRMBLIFE R (Department of Veterinary Basic Sciences, Royal Veteri—
nary College, University of London, London NW1,UK )

TR AL (GUNAR GRIMBY ), ¥R, B L, WmAFEEREREERS
& (Department of Rehabilitation Medicine, University of Goteborg, Sahlgren’s Hospital, S—
413 45 Goeteborg, Sweden )

Z{a%E- M EHT (ROBERT T. HARRIS), L, REMRZBAN¥IIYFSEYES
Bl R (Department of Zoological and Biomedical Sciences, Ohio University, Athens, Ohio
45701, USA )

Bt % (JAMES G. HAY), #&., #¥¥Ht, REKMEREZHBER
( Department of Exercise Science, University of lowa, lowa City, IA 52242, USA )

DU - B &%) (HANS HOPPELER), B, B2 L, WMEMARBREMBHER
( Department of Anatomy, University of Bern, CH-3000 Bern 9, Switzerland )

3



QD hEEs b H RS kSR

#45- 55 (PETER A. HUUING ), #2181, #7238 RI5E K2 ( Faculteit Beweg—
ingswetenschappen, Vrije Universiteit, Amsterdam, NL 1081 BT, The Netherlands)

F{a¥k - #45® (ROBERTS HUTTON), ##. H¥+, XEERWMAFEHER
(formerly of Department of Psychology, University of Washington, Seattle, WA 98195,
USA )

Frig gk AR KM N/R  (SIEGFRIED ISPAEL), #(#. E¥+, MERLEAE
A ER2E R (Faculty of Sport Science, University of Leipzig, D-7010 Leipzig, Germany )

EEME - RN (HOWARD G. KNUTTGEN ), ##%. #i%id+, XEEVERTEMN
M KE¥BZHEF¥F O (Center for Sports Medicine, Pennsylvania State University,
University Park, PA 16802, USA )

WAEK - Bk (PAAVO V. KOMD), ##. #%i+, FELTFHRERKEBHEY
% & (Department of Biology of Physical Activity, University of Jyvaskyla, 40100
Jyvaskyla, Finland)

B -3k (WILLIAM J. KRAEMER ), #1218+, ZEESERUMIKEES)
BE 220 (Center of Sports Medicine, Pennsylvania Tate University, University Park, PA
16802, USA )

BEHL- K (BARBARA JLOITZ), ¥+, EEIMKEEEINBGE S
% (Department of Kinesiology, University of California at Los Angeles, Los Angeles, CA
90024-1568, USA )

X - ZIJAAR /R (JDUNCAN MacDOUGALL), ##%, 2 t, mEAE LI
BRK¥%FURBTHFRANEXAR (Department of Physical Education and Department of
Medicine, McMaster University, Hamilton L8S 4K1, Ontario, Canada)

BRILRHE (TOSHIO MORITANY), #1218+, HAFARKSCHEBEA 4 LR

% (Laboratory of Applied Physiology, College of Liberal Arts and Sciences, Kyoto
University, Kyoto 606, Japan )

® B0 % - B RS F A B B AR 1



h# 4% Obx) QP

e - w4 (JOHANNES NOTH), #1881, #8E Alfried Krupp EBEHZH
( Neurological Clinic with Clinical Neurophysiology, Alfried Krupp Hospital, D ~-4300
Essen 1, Germany)

%= -F 4 (ROLAND RROY), ¥, REMM K EZIUE 8B BT
( Brain Research Institute, University of California at Los Angeles, Los Angeles, CA 90024-
1761, USA )

M- %R (DIGBY GSALE), ¥, H¥HL, MERER D REEEHR
B % ( Department of Physical Education, McMaster University, Hamilton L8S 4KI, Oniario,
Canada ) )

WAF IR - ME B4 AT 3614 ( DIETMAR SCHMIDTBLEICHER ), #(#. #3184, &
B2 58/ ER BB IR E BB (Institut fuer Sportwissenschafien, Johann Wolfgang
Goethe Universitaet FrankfurtMain, D-6000 frankfurtMain 90, Germany )

AKBOR -7l (MICHAEL H. STONE), ##2. ¥+, REILRIRPIMIEL
B ML KRR R 58308 % R (Health, Leisure and Exercise Science, Appalachian
State University, Boone, NC 28608, USA )

#{g 35 K% (BOB TAKANO), XEEFIHSHYEE (United States Weightlifi-
ing Federation, Biology Faculty, Van Nuys Math/Science Magnet School, Van Nuys, CA
91411, USA )

(/R - %5 (PER A. TESCH), ¥2181L, EMRI MR RELEBEER (Depart-
ment of Physiology, Karolinska Institutet, S-104 01 Stockholm, Sweden )

PEJR¥E - #FER (KURT TITTEL), B, B¥H L, BERLHKFEFTRER
( Faculty of Sport Sciences, University of Leipzig, D-7010 Leipzig, Germany )

WK RAFH/RE (HEINZ WUTSCHERK ), #(#%. #¥8+, SRS AEEK
BRE R (Faculty of Sport Sciences, University of Leipzig, D~7010 Leipzig, Germany )

Z Y358 - % B3 (ROLAND F.ZERNICKE), H#. #¥H1t, MEXRKMBXE
S PL¥ R (Department of Surgery, University of Calgary, Calgary, Alberta T2N 4NI,
Canada)



FEBR

¥ W

5L & HEFARFLRAEEEEPOMELE HRA
BERA HMEEREEMFERREK R
B)iFH

£2¥ WNEEREEEMZEAIEL B

B F SMNEFEREEETE Ik €
EE.

5 & WMTE RS EE FEEIF
&R EREFLRHRESEHEPL  BEE
Fihar M B EEPTE EIES €572
Euek N EFEBAEEEE Y

F & BMNEXREAEEDIE BEIG
HigE  HINE 463 BB \ FIEXERE]
L & HNSEEER Bl LB
wEM FEER KA EEPE W F A
& W BRAELEHEHEME L e
I &M WmMNEZER A EEE BIE R

T & BMNEFAEEEEE YHIm

F A RMNEERAEYE YHm

& A HMTHE KR Bl EAEE
ETFA BMNTTEBRER Bl F4EEE Y
F & BHTPOER B Vi

A Fe RN R EEETE Bh#
WOR BN AR B E Bi#

R & KEIEIE¥R =2

® %

¥ OE FEX £ 2 FTE ¥ B IR £ £ EAR



10C MEDICAL COMMISSION

PUBLICATIONS ADVISORY SUB-COMMITTEE
Howard G. Knuttgen PhD (Chairman)

University Park, Pennsylvania, USA

Francesco Conconi MD
Ferrara, Italy

Per Renstrém MD, PhD
Goteborg, Sweden

Richard H. Strauss MD
Columbus, Ohio, USA

Kurt Tittel Dr med. habil.
Leipzig, Germany

ERRESEFERELIRERIERS

- =R (Howard G. Knuttgen ), 2+ ( 5% ),
University Park, Pennsylvamia, USA ( &H )

FEEAFEHTRl - FLALE ( Francesco Conconi ), B+,
Ferrara, Italy ( FXH|)

/R - £ 1745898 ( Per Renstrom ), H¥#M+, EFiEL,
Goteborg, Sweden (Eigh)

TEEGE . ME4SSSHT ( Richard H. Strauss ), EXiM+,
Columbus, Ohio, USA ( EH)

EE4s - TR (Kurt Tittel ), B+,
Leipzig, Germany (8 )



QS thaEsEw AR REAE

O % EXAFRRABFREEFCEZHE, IAR; BREFERRESE X
B PERENS¥LYSEE, AERERLEHER; TEEMAFFE2ESE, B
RETRRARERBARLER, £RABLERART; (BEHFE) 2E%5%E. &
2. B(HEFRIAEERSEIR) (BHAWHEREF &) (KEMFERL) (KF
REEEAK) (RALLEA) (AFRELELHEE) (XEXMHEFTLE: XEW
BE) (RELAARLE) (ZTHLAFIL) $F4h, REAXSORR. FAAEM
ERERL BEAHERE, REZLEHEHo

BEP E¥H+. £EZFER, FNEFREAFRRK, SALHELRF, O
THELEB¥ U S EERBAMT K, AFRFEAREHLHFRES B, REEABH A&
RA4F, ERBRAFR2H, £HFHFRR-FRI1H, RXRX30KE (A+E
RR6F), FH38, BRMLARE 11 4,



i
Ot

B (REEH TR BERENE) —BWERR-—FRE, £HR (B
E¥EREL2E) ROABHE =R, IRLINGTINRABER S HERX A RFH
RtRER. F—%, (AREXEHER), REKLESL (10C) EX¥ZR25ERF
EHEXRES (FIMS) BHEZRX) ZEHEHER, ZHFWRABRRRTEREZE
SHREBLZERQSOREL, HFITANFUR(EHEFTHRLH) WELEE. KRT
AFHE_H(EABHTHRY) CAXB (RFEFHPHABERELE) RATW
B R AT R

BEXEASHRBARITHERRRESTRR, FRIHNE P REVRALER
BHER. RERAERAZLUREHNZR2ATEABRNL I LHALARRESE,
EBRLEEVHERABRZE - HERNTH, ERREEHBHTHARRALHMEX
MEFEE 29 tEHRRERABFRMELNNE, NBXS5 A BRI ) BI%
AROBEHEREXB, EAERHNE, ANESENHRERNAGBBECHALT BT
R H AL

ARABESREABNFROCURS A, IBFRBHT KNAAX-FHEH AR,
EX—-BPRNEIUMBTR G T RR A FE, BRREZIARYWEE, LEAE
AEEBTURBZHRRENNAE, EAF (RKHEH PRI BERELE) KR
BN AR TARNEHERREE, hTRERFRAREE (ZLE (BEHE¥EHL
FYWER), AHATRARBL TR RABSREN BERAEN SRR 2oiR,
2FFYH 5 AMWE:

L REARE G BAE X,

2. 2HRRABShEN BN A A, RELEW. BE. WERNEETE,

3. RERWHBERZERABEREN BN EHFLERNEE, X-HL0H
BANEM, CERNGHHEENB NARE S mE R B,



QRS hHEsrwh B hELE

4. NEBEEREHEINETNBAFIE, EEETERFANEL, BRI B BEN
A, PR IR 1R

5 RE-BAURRNENELAFZLBTEH LR ITHFME, 243 F, ZRAR¥
BRWERE, MEUMWIAA RS REABINEEE,

TEEVZE, RO T ERETE, ALERRAT, RANMREERLES, TWHY
EVNERIURZEMRE, FTREEFAALMT, AENSCEEHEYFETEHER
iR, WEREEAZEMR. AT HESRBAENENEXNARENEZ, B
b, FEAFRRYEFFEHHREFL VR RELERENLEEMN . T BRSREHNBNH
REEHHFN - NERARIL, THHE, BE. WA ZERIFAHNHEELXR
HTREZHERGEURRE L UARG Bk A BRRET LR,

ik V. #K (Paavo.V. Komi) F32 (Jyvaskyla, Finland )



tE8M5 KiE

AkiEshit R s

R T35 (kg)

PR XK (m)

it [H] (s)

i 48 (N)

h £H (1)

T AP (W)

2.3 3 K/ # (mes?)
L2l 4K (Nom)
hn e K/#?(mes?)
AR B (rad)
y:pud; 3 IE 7/ # (rad-s™)

YIE R FE/R (mol )
AE F (1)
R iE

WLAZEZEN (musele action ): JILPSIE S
FPRAS

[0 3830 ( concentric action ): P
HIAR St ERLEAEE)

ZK1&3 (isometric action ): JLEIH
RImBHIEAERGE, WKEAZRZ
3,

* HERAESHEANERE. EX¥ERLME,

B Z25) (eccentric action ): #p 1
RS, SEALAR Seshi iz 3l

71 (force): BEBUAESR N F Y
{gR L BUESPREWE R, PRESIE =
HH, (SIENL: 485)

0 (work ): ANFREBTEIES, S15]&
Bfif. (SIBAI:. £H, 14 x1X
=1 &H)

Ih# (power): WINHHEE, H5H
B, BMUHS AR A A s i3
B, (SIHf: FAF)

BER (energy): /@471, MINS=#H
HIRE S, (SLEfi. £H)

123} (exercise): {EATHIFTHE H LA
EFERIES. W ENAE, 23
A1, 5. DD, DhERETT R A
Kit&,

ZERE (exercise intensity ): LA
WEEINRREKTE, "R (SBNEER
RIBE B THAE ST T ). RIER S (0
B HEAERAERT). IZNHH
BT EARTEREIL

fif /7 ( endurance ): FRFFHRJ7 R P
NEKE (UFERLLZESIF / BRE.LEE)



QRO thyzs b HE L%t E

MIZEE ) MRESETIR (ST8AfE. ),

R (mass): WEFEWMENE,
RIARRE, (STEHL: T7)

HE (weight): 5| J7% P94k it n iy
Hio (SLEAf;: 410, f£5m¥8h. BR
T3, ¥: RE=28/ Bhm#E)

HHEHER (free weight): EHTREM
Wik, AMKMTBR5194W, BTH

LN EY A e

¥e4E (torque ): FLARYIAHESS L AT
FEI IR . 15T TE K BIies:
MEEERARE, (STHEA. 446
x)

J18& (strength ): AL E
B S T BT RE = A B B K 1 B 4



LR I - -~ e

B B O BEHEIEEAAEA et e et ee e e
BRTE-TEHM . IR -RK
(HOWARD G. KNUTTGEN AND PAAVO V. KOMI)

;:ﬁ;ﬁ ﬁlﬁﬁﬁﬁlﬂgi%gﬁgﬂ ..........................................

%:ﬁA Bz}%‘_ﬁﬁ“ﬁﬁ%ﬂ ......................................................
2% e - 537 (JOHANNES NOTH )

g — ) B9 1 -1 1y A TSP PPt
A% e T - 58T (JOHANNES NOTH )

BEC FRINGHMBILPIZEELRE c-oovrerrerrmerrriiiirreeeennae
F 1A% - # (ROBERTS HUTTON )

=B SEMUIBIER e,
BaE R - BEFRE, DU - B E)
(RUDOLF BILLETER AND HANS HOPPELER )

B0 E OEEVHSUADEMEGE HBAIEDL e
B - 3B (WILLIAM J. KRAEMER )

B A E USBEIAEEMEIER «orevererrrrrrrreeerrnaaeeriiieaseannns
BHE- R, EEh- BE%
(ROLAND F. ZERNICKE AND BARBARA J. LOITZ)

FTAEA BBHRUGERBGEIERE oo,
K. A. %% -8 (K. A. PAUL EDMAN)

~~~
[ O T S Y
N’ N N N



QP thazs A EShE B

FNEB

FEAEC
BARED
NEE

ELEA

FHLEB

BRI ZEA S PERE --ovvoveerrmrrmeree e
BB B BIERT

(ROLAND R. ROY AND V. REGGIE EDGERTON )

JULB AT eeeeennnnnnrrenernniane e e ettt e e e e e
%45 - €% (PETER A. HUIJING )

JLBI RO BEBEZVBE o ovvverermmmeeemmmrr e
#7550 (PETER A. HUIJING )

@ﬁ_ﬁ@)ﬁ@ ......................................................
BaYk V. Bk (PAAVO V. KOMI)

AWW§¥§ .........................................................
PE/RFE- AR . MK - IR R 72

(KURT TITTEL AND HEINZ WUTSCHERK )
FIEFTRIYFTZEIERE ocvvrererrr e
A+ -7 (JAMES G. HAY)

%E%Bﬁ HBEYEARINGRSERPLE] --ovooveerrrerrremnmeees

BAEA

$HANEB

FNEC

BHEA

ELhEB

L

E e RRAITA: OF-L1L U 31 S - 1 OO OUU TR
7588 B - R % ( GEOFEREY GOLDSPINK )
BEFCERHIAE oeeeeerrnneeeeeerrniiiiae e s se e e e re e
X4 - Eyikt#g /R (J. DUNCAN MacDOUGALL)
AR AL E SEY TR - oeeereeereeees
/K #5# (PER A. TESCH)

FIBINGREIBELRTE L +vvvvvnvrvnsnnsnnsssnnsnnnmmmnnnmnnnnnnnnnnne,
% H - 2R (DIGBY G. SALE)
ﬁ%%ﬂ'ﬁ&iﬁﬁﬁﬂll%*iﬁm%ﬁﬂ‘lﬂﬁﬁ ........................
B (TOSHIO MORITANI)

FIBYN G B B LTI LR - eeveevnerrerrenmesennnnneeecanes
HKBUR 3@ (MICHAEL H. STONE)

2



