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Relationship and effectiveness of physical fitness and FIS points in
collegiate alpine skiers
—Examining training target values from the physical fitness values
of world-class alpine skiers—

TAKEGOSHI Makoto, KASHIWAGI Yu, JIN Kazuhito, HIRANO Tomoya, FUJITO Yasunori,
SOMA Mari, ISHIHAMA Shinji and FUNATO Kazuo

Abstract: The purpose of this study was to examine the relationship between physical fitness and
performance of collegiate alpine skiers, including Japanese national athletes, and the effectiveness of the
measurements and world-class athletes (World) and collegiate alpine skiers (College) was to clarify the
difference in physical fitness level. Seventeen collegiate male alpine skiers participated in this study. The
measurements were anthropometry, body composition, flexibility, muscle strength power test, anerobic
power, and aerobic power measurement. For the performance of the alpine skiing competition, the FIS
points (SL, GSL, SG) set by the International Ski Federation (FIS) were adopted. The relationship be-
tween the physical fitness test and the FIS points was evaluated using Pearson’s correlation coefficient
and Spearman’s rank correlation coefficient. In addition, in order to examine the difference in physical
fitness between Collage and World, the difference of the measured value was calculated with reference
to the report of the previous study Neumayr et al. (2003). The relationship between FIS points and phys-
ical fitness measurements was shown in many fitness levels in SL and GSL competitions, with signifi-
cant negative correlations with all fitness except anthropometry, body composition and flexibility. The
knee flexion torque, which was related to performance, showed a larger value than Collage in World,
with a difference of up to 43%. The next largest difference was the relative aerobic power at 2 mmol/l.
Physical fitness factors of knee joint torque, power test, anerobic power and aerobic power of collegiate
alpine skiers were found to be significantly correlated with alpine skiing performance. The results of
this study suggested that the target value of physical training to the world level.
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Table1 Comparison of physical fitness data between Collegiate and World alpine skier

This study (n=17) Neumayr (2003) n=28
FIS point Unit Mean SD 95% Interval Mean SD
SL 61.6 23.6 50.4-72.8
GSL Point 69.0 24.5 57.3-80.7
SG 185.1 73.6 150.2-220.1
ABC
BH m 1.72 0.1 1.70-1.74 1.81 0.06
BW kg 73.3 8.5 69.2-77.3 87 7.1
BMI 24.8 2.4 23.7-26.0 26.5 1.7
%Fat % 13.7 6.6 10.5-16.8 15.8 3.7
LBM kg 62.8 4.4 60.8-64.9 73.3
Thigh Circumference cm 57.3 3.2 55.7-58.8 64.5 1.5
Flexibility
Forward bending cm 52.6 7.3 49.1-56.1
Muscle strength
Grip strength kg 54.5 6.8 51.3-57.7
Back strength kg 158.7 26.5 146.1-171.3
Peak Torque
Ex Nm 253.5 41.7 233.7-273.3 314.0 44
Nm/kg 3.5 0.5 3.2-3.7 3.6
60deg/s Flx Nm 130.2 16.8 122.3-138.2 186.0 24
Nm/kg 1.8 0.2 1.7-1.9 2.1
HQ raito % 51.9 6.0 49.1-54.8 59.2
Nm 206.1 27.6 192.9-219.2
Ex Nmv/kg 2.8 0.4 2.6-3.0
120deg/s Flx Nm 122.9 19.0 11.3.9-132.0
Nm/kg 1.7 0.2 1.6-1.8
HQ raito % 59.8 5.9 57.0-62.6
Power Test
w 1599.4 304.7 1454.6-1744.3
Leg power
W/kg 22.0 4.1 20.0-23.9
Vertical Jump 42.4 4.2 40.4-44.4
Squat Jump o 35.1 4.1 33.2-37.0
Aneribic Power
. w 1057.6 142.5 989.9-1125.4
High power
W/kg 14.6 1.4 13.9-15.3
30s Win Gate test
w 703.3 79.5 665.5-741.1
Average power
Wikg 9.6 0.7 9.3-9.9
W 905.1 110.9 852.4-957.8
Peak power Wikg 12.4 0.8 12.0-12.8
rpm 169.1 10.2 164.2-173.9
Aerobic Power
Power w 150.8 47.2 128.4-173.3
@LT Wikg 2.0 0.7 1.7-2.4 2.6 0.3
HR bpm 144.2 13.6 137.8-150.7
w 224.3 30.4 209.8-238.7
@OBLA Power Wike 3.0 0.7 2.7-3.3 3.6 03
HR bpm 171.7 8.5 167.6-175.7
w 343.1 34.5 326.6-359.5
Power
W/kg 4.6 0.9 4.2-5.1 4.7 0.4
@MAX HR bpm 193.8 7.9 190.0-197.5
VO2max ml/kg/min 52.0 10.2 47.2-56.9 58.7 3.2
Lactate mmol 12.2 3.4 10.6-13.9 12 1.6

The data of LBM, relative peak torque and HQ ration data of Nermayr(2003) calculated from the average value.
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PrIppgaatt i) 2w 2mElEL, RWEzRAL
726

R M ™ v 7 OFHINCIE, S I 2
Biodex system 4 (Biodex fL:#) % H\C, HHEEALIC &
% B se A AL &2 0° & L CJg iz 100° 2> 5 0°
HiPH C A M S 60 deg/s & 120 deg/s ® 2 5T
i L7z #BE E, FHUENC T 2 B MER B KO
TA—=3IVTTy TRIEML, BRIl EE)
SHAEETTERL, FIEMWORD &EEE BRI
MY—2 b7 & LCEHMi L7z. 72, N7 fEid
O, MEMVZIIHT LRI NV DlREET,
Hamstrings/Quadriceps ratio (HQ ratio: %) & %1 L
726

2-4  FEFLERME X —

LR N T — DIE I, WP ST —, Bkt
ATy WX T, NANRT—=F AN EE# L7,
R ST — (Leg Power) DML, Sk
JEE (L 737 — Prdpfédastid) 2 HvCT 1.0 m/s
DS CENE L 720 BEREIE, ¥ — POV MIC
BEsSh, WEWOWTHAZIRET, BT
L— Mito 7o ML 2 MISEHGE L, SRl x 3R L7z,
FEPKPTE A2 Ty Py Y TOMUER, 7+ —AT
L — b (Kistler #L#) Z#HWTHE Lz WYY 7
o e DB, FERBICATRET, Tk
 (KEHy) L2299 Vx 7 (KERL) O
S CRREIOMEZ 2 BFOME Lz, s

ES/8

BN, 7427 VL= 258505 8E S
(Fz) ©J)7— % HinzeWe il (1/8 gt*: g=9.81 m/s’,
t=time air) Z W THH L, itk LW EZ A L7z,
KM FME/ ST — 1, BT )V T X — ¥ — (Power
Max I Combi #1#) % \\T, wARMEIEME ST —
FANEER L7, BON T —, KRS —
fElE, BERE OREIZ L > TIEHILL 72

2-5  FLEEME X7 — il

LMY —DWER, HEEILIT A —F —
Power Max Il (Combi #1#) % J\wC, s DfkE
D 0.075 B D RARFIZ & 5 30 &SI R ¥ %47 -
720 0B DOETIRTY) ¥ ZFHROFIE/T —, koS
7 —B X ORKNIEEE R L7z, N7y — 1
X, WERHEOMREIZL > TIEBLL 720

2-6 HMRFVEE ST —lE
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WZ1I5W oML, EHRMEE CBVAAL, BHE
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2mmol/l (LT Kf) B X ¥4 mmol/l (OBLA ) 5REE
DT —fli % /NI K o THERE L 720

3. #EtoiR

WEZERE, TP sEgFEETRL, $72
BONTWEMD S B%EEX B 2L Lz, 7N
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p<0.05, GSL: =—0.542, p<0.05) TA 7 % B O B B FR A
R bz,

FLEEYE ST — L FIS R A ¥ MZB W TIE, FHx
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Max D /37 — Dffix il (SL: r=—0.632, p<0.01, GSL:
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GSL: r=0.483, p<0.05) & OMIZH B 7 B OMBBIRD
O b7z,

v £ =
FoRE - SAHERL
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5 2012 4ED 10 EB DO EHART VAR Y ;2 g F IV F—
LB OEE - GIEHBRORAETIE, HE 1742444
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Table 2 Relationship between FIS point and Physical fitness data in collegiate alpine skier

Anthropometry - Body composition Flexibity Muscle Strngth Peak torque
BH BW  BMI %Fat LBM Cin:::'il:cncc l;‘:;v;:: Grip strength s:e ’:I‘gklh Shaess {200t
Ex Fix HQ raito Ex Fix HQ raito
m kg % ke em em kg Nm  Nmkg Nm  Nmkg % Nm Nmkg Nm  Nmkg %
FIS-SL 006 0249 0325 0377 -0.327 0271 0138 -0.12 <0408  -0.302 -0471 -0.383 -566* 0016  -0.21 -0.391 -043 -645** -0.355
FIS-GSL Point -0.134 0218 0.332 .542F -0.332 0.292 0.414 -0.044 -0.267 -0.362 -515% -537* -T713*  -0.078 -0.207 -0.372 -513* -716%* -.494*
FIS-SG 0.059 0.161  0.163 0.277 -0.141 0.193 0.105 0.026 -0.09 -0.094 -0.187 -0.166 -0.266 -0.027  -0.049 -0.159 -0.219 -0.346 -0.279
Power test Anerobic power 30s Win Gate test Aerobic power
@LT @OBLA @Max
Leg Power Vertical Jump  Squat Jump High power Average power Peak power
Power HR Power HR Power HR  VOZmax Lactate
w Wikg em w Wikg W OWkg W rpm w Wkg  bpm w Whkg  bpm w Whkg  bpm  mUkg/min  mmol
FIS-SL 0261 -0347  -621F T 564 -0291  -593* -0.101 -515% -0.073 -570* -048 -0.323 -0425 -0.324 -509* -535% -517¢ -632% -037 -0343 -493% -0.157
FIS-GSL  Point | -0203  -0275  -672% -536*  -0267  -542* 0112 -484* 0023 -0.327 -0273 -0299 -0404 -0362 -0.382 -045 -0.424 -515%* -0.363 -0422 -483* -0.265
FIS-SG 0013 0020  -505% -583*  -0047  -0152 0014 -0189 -0.01 -0273 -021 -0361 -04  -0155 -0.363 -0337 -0.136 ~-0.169 -0132 0078 -0331 0133

Note: Pearson product moment correlation coefficient *:p<0.05, **:p<0.01
Spearman's rank correlation coefficient 1:p<0.05, 1:p<0.01
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Ty

TBY (ELAR=YRHEE Yy —, 2012), KFFED
95 % B O ERAEHAF ¥ 3 F IV F— 2D
EICIZIZRE LT AR TH oo BEDOT ARV A
F—BETORE - FHMEE A THD &, 1980 FFHD
WHDF T 3 FVF—2DOFHYEIL, #9170 cm
A, AR 80 kg LT T - 72 (Brown and Wilkinson,
1983 Veicsteinas et al., 1984 : [[1[H %>, 1984 Saibene
et al, 1985), 7R Y AF—HHINT + —< ¥ R,
GEDOZEIY, WONIEREOEPVET L E@ES
nTwb (Brown and Wilkinson, 1983). ZAHfZED
College L FERTH Y, MEED1OTHLDAA
A U21 #F (Gorskietal, 2014) L [HEY =7 F— A
(Spring and Jordan, 1994) DR 2134 6 kg 7253 5
N, 75 =h7IT)V=0bI=ThTIT)—~Dk
THEDOBATIZIE, BRI ROBMNASHER S v, #iE)
M EDDDOEKTH L EHIRBRTE 5,

L L, ‘PHEFROEVCHANETICEWTRED
BANMCIZRA DD V), BEET ) LISk EHR L
SRR O A 2 ik TE Vv, TNFETICHA
NEFDEHE L T & 72 SLOFMRIEH 2B VT, 1k
DY A AHFEERNBAR L W EAmE S TY
% (Vermeulen et al., 2017), JefTHf%E (Neumayr et
al, 2003) LMK OWE S 2T 5 LT
Errolzlzd, BAMROEESEICT 204G, W
EHEDENC L D 3 ~4%DOHERAE eI,
2017) %L Ciliam L2 TRV v, AREFFED
College D#EH, ®HATF Y 3 F IV F— 2B LR
o R T 2 5L, HAZEIH LD, HAENE
FOHEME LT, KE80kg, HIENIZE 15% LA
R LHEREND, Stk Vv TIVEE ANEEEZ ZRE
LTHETT2LEDNHLEHER D,

2. BRRERE# LY

AWFFED PRIl s v 2 & FIS BA ¥+ oA
% HDEMIE NIV TIE, 60 deg/s DX & D
BB b, F72, JEll bV s TiE, mEESL
R BT SL CHIRME, GSL ik i & A5t ¢4
BERAOHBBRYTRD Sz (Table 2), JEATHIZE
D% LNE, TVRVAF—IRNT +—< VAL BME
Vot OMICIEAERMHEBERPRD N TEY (]
JEIZ 2, 2011 ; 3ERE - A7 H, 2015), AREFFEOHE R,
FATHIZE % XFT DR CTH o720 —HTT V¥ —Dh
F ) —TlX, BpREEm V2 & FIS KA » M2
BB RASERD g (R HLUZ A, 2020), FHAIOEE
HIRT =V ADEITEEPREVEREI L TWY
LMD, PTHEBHO N L—= Y ZIZBWTRER
Er BRI HUENEND D I ENEZ SN,
AREFFEIC BT 5 120 deg/s MBS T 0 W I iih

ES/8

MV 2 @ HQ ratio 1, GSL &A% 7% A OB BERAS
A BI (1=-0.494, p<0.05), TN F TOHRATHFEDOH
HERL DR TR L2 —#IYIZ HQ ratio 1, 5E
A7 ZBRT 5 2 E2HE ST b (Jordan et al,,
2015; Muller et al., 2016) s 7 VRV AF =37 F —<
YA, ¥ VIREREOMEEE WA A VT -1
ATHIERLSIBHHIAF—2ilEIE L 2 LD
TR VAIEETLIEREHL N E R STV
(Supej et al,, 2011) . 2 LTI D ¥ — VIREFIH T,
BERPFHANTET LT 720, NREE R DK%
MR AT TE & 812 i A 2s L UG By & 4 0 R L C
NG v AR R 55729 (Clarys and Cabri, 1991),
F— VIGE) R OFEAM DOEN, TRV A F =
TA—VARELSEETHI LB EZON S, L
7235 T, HQratio 1%, ##E 1) X7 OO AL 5T,
Y — VIR RE OB BRT 2R EHE E LTR L
5T ENTELMREMEDVRIE S 72,

ARWFFED College & World DIEEE - B RHKIZIE,
HOPLENELTBY, Kot 4 X2EEL, 256
WCAEHARTVRYF Y aF T —2OME V7 ok
HH7) 3.7 Nm/kg & KT % &, College D i
V7 ORFHEIZEWEIICH B EEZ SR b, Wik
h o B~ DIF AN (Matej and Holmberg, 2010;
Supej et al., 2011) ZZ[ET 5 &P MV 7 OHRHE
o SRS P OIS = 2 A b, R
HF LAV THR D 720121, B THF7E (Neumayr et al.,
2003 ; E. AR — YR vy —, 2012 TR - 1T H,
2015) & ABIFED 95 % FHX M OK R L METT 5
&, BB bV 7 OMHER, 60 deg/s LM T
AL TDH 3.5 Nm/kg UL EOMHEALEETH 5 LIRIET 5,

—77C, World ® 60 deg/s ST O by 2
1% 186424 Nm, Collage i% 129+17 Nm T ), HIxHi
THTHZENEN, 21Nm/kg, 1.8Nm/kg & World
%% Collage & W K& xR L7z, %72, HQratio |2
BWTH World 259 60% & FEF ICEEZ /R L7z
DT VAR Y A F —HAM~ORG1L, FiaR L2k 9
17—V DR7 5=V AZRWITHEST L2 L
S5LHEETHY, MM bV 7 0OBEIEFyaF LR
VO THHEEZBNS, LH L, HQratio DFF
filiz 3 205, &< MR MV ZISHS 2l by
I DWERE B2 OME VI OBEITEETNETH
5o WM bV O BEMEIX, 2@HAT VRS
YatnF—2a (EVAE—YRS LY ¥ —, 2012)
& Neumayr et al. (2003) DG SMEF T2 &,
60 deg/s # £ S T CHRED 720 Mg ~ v 2 3
3.5Nm/kg, JHHl V2 32,0 Nm/kg VL EASLEE L 72
N, F72, HBEFH»SOBINEA,S HQ ratio 1 55%
UEZHEMEE T RETHA I,
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KET VARV ZAF—EFOMEKIME L FIS KA >~ b OB & A%

3. FEFLEEM/NT —

AW DIEFLEYE ST — O EEH & L TR
J—=, V¥ 7T AL (EEEKDY, A7Tv Py
7)) BLXOHERILITA—¥ —% AW RKERE
PR T — 5 A b % FEhi L7z, Z 0GR, LM ST —
L FIS KA ¥ MizBwTid, |EBY (SL: =0.627,
p<0.01, GSL: r=—0.672, p<0.01, SG: r=-0.505, p<0.05) &
A7 Ty bV v T (SL: r=0.564, p<0.05, GSL: r=
~0.536, p<0.05, SG: r=—0.583, p<0.05) B X U KIERE %
P87 — O (SL: r=—0.593, p<0.05, GSL: r=—0.542,
p<0.05) THEZZHADOMHBBERIED SNz 2Dk
IMBERICOVWTENRLETLEFON T I =12
Lo T, AERMHEBRIEZED ST, REr—3%
LTy G - Ay, 2015 : Miura, 2015 ; AT HLIE
A, 2020) o ARMFFEICBVTIE, BMHE ST —%BRwT
i, FISHKA ¥ b EHELRMBEBERPRDOENTED,
FIZV Yy 7T AN, &@THEHOFISRA ¥ M EH
BB A DTz MR ST —i, MEBEO L D
BIDSBR WA SR CTH 57 (IvEI3 7, 2008), A7
BT ZoMBFOMEBERIIBD SN Lol T
VRV AF—EEORE E LT, #HifET 55— VEifE
PO TFREOMmIEENL, MR -4 7 v EEUL T
WhHEEZLNTWS72% (Vogt and Hoppeler,
2014), V¥ v FHROMWEE, 74 v bR AF v oL
L CORENEDNL < OWFZETRD 5N TS (Bosco
et al.,, 1983 ; Patterson et al., 2009 ; &£ %1375, 2011 ;
Patterson et al., 2019), F72, AF—7—2YDOHHIC
Xo TRBMPFEINLI EICIVEEDOY Y v T
BEL Y, BRI bV 2 OR§K (Kashiwagi et al., 2017)
ERBEZHHOBHRESERROZANEFE L REL R
D, BEAH OB MRS SN TS (A7, 2017),
L7235 T, TRV AF—RBFEOIEHEED /ST —
M, FROBES I ERA L <, HOoBEIZEH)
T AF—EEIE VB ERECEMIT A2 2 LR F
LWtz b,

AWFFEICBNWT, Vx v FTHHDPME—SGHEH & D
MEERDA SN0 ZORMIE, FBEEEE LT
HETKER GIRIAZTINER L LWz0, KK
BEIEZ VWA Z Ty Ny Y FORIR Z T
T EB L Tw A0 TR A2V EHERN S,
BMLTY Yy 7T A ML, MERER L2 EET L L
T4 =NV TG T VR AF—FEFDINT + —
%V ARFMNT B 72D D A R IEFLEEE D <
T—UEDTETHDLEEZOND,

4. FLEEM/NT —
RKEFFEDFIEM /ST — & FIS KA ~ MZBWTIZ,
¥R —OfHHE (SL: r=0.515, p<0.05, GSL: r=
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—0.484, p<0.05) & IRK/3T —DOxHE (SL: r=-0.570,
p<0.05) \ZHBEHAOHBBRSEAS NI, TRy
A —1%, WD 40-120 BREED O, WEFOT
A F — RO THEERAT 25-40% L HEE SN T
W5 728 (Veicsteinas et al., 1984 Saibene et al., 1985),
RO BT OABZPNATFISEVWEEZ ONL, 20
9 AN AMEERBLT, TRV AF—MA
D74 v bR AT AL (Piper et al., 1987 ; Hydren et
al, 2013) RHEEILVIXA—¥ZHn7F2 N (GF
B - Fri, 2015) BERS N TS, REFFEICBWT
FUBEE ST — 2 X7 —< Y ZADOEBREE W HT
&, AT % ST R R TH o 72 TR A F —
BEREICBU AWM T —F A ML, HIEHERYY ¥
TRTNARYAF—MHADOEBRDT A T (Piper et al.,
1987 : Hydren et al, 2013) D55 TH->TH /S
T A= VAR ASNL 20, JEFLEEME S
T—=TAMO L) ITEEICHETF L WK EETH D
ZEHIRENTZ,

5. BEERM/NT—

KW DOAEEFEME T — oI lEHE & SL R A
Y N OBRIEE A B L, OBLA B0/ 8T — (il :
r=0.509, p<0.05, FRHH :r=—0.535, p<0.05), LHTIEL
(r=0.517, p<0.05), LI KIFED/NT — (Mt : r=
—0.632, p<0.01), HKMRFHEE (=-0.493, p<0.05),
GSL &3, wAKED/XT — (r=—0.515, p<0.05) &K
BRI IR (r=0.483, p<0.05) \ZHERA DM
BABO SNz, TNFETIE, HBEFEME/ Y7 — & FIS
RA Y b OBREZEZBGE L 28R B W CHE R MM
BRSO HN7z0i3, EEGRHEH TH Y (Neumayr
etal., 2003), HAiRfEH TS LT AHF7EICB W T
i, RS —FH LTy GRS, 1991 M52,
2011 5 3 - ArH, 20155 i ELIZ A, 2020), ZFDREH
2UE, B B R O = 4OV F — G RO F G O
HRESHEBLTND LEZ LN (ILARITA, 1999),
Lo2L, TV — FAF—EFOHMmELERR O IRE
(Andersen and Montgomery, 1988) #2277 — )L |
By TSR % 2T 7R T O R KRB E
70 ml/kg/min (Karlsson, 1984) T 2% Z &H5H T IR
YAF -0, L CESRIZTE 2R
NERTHDLEEZLND,

15 o AP ENE, AR 95%
(Andersen and Montgomery, 1988), {&AEHEZ D IiLH
FLER IR IX, 12 ~ 15 mmol/l 1233 5 (Seifert et al.,
2009 ;: Emeterio and Gonzalez, 2010), ¥72, #+ VU ¥
Yy ZLRLVDOT VRV AF—EZFOIROE |k
L—=v 7%y ¥a yNEIEGSLHEH THhILEH 50
BWOI—AHRET30-40 7 — 2% 6 ~ 12 KHET S,



Ty

DF 0, 1R 1 AROWEGEREREERIEVIRET
HEN, 1HO == Ty vare&fez@L T
1, FRFUEBOEHREITR L, WHTHEERD) 7
bR AP AL A R 2, AT A4
V=NV BBERPLELE ENDL B HRETH
%o WICAEMOE FiE O EuE, 130-150 HIZ b F5E
T3 LHEENTWS (Gilgien et al, 2018), Z® b
L=V A 7V EHEYD BRI RITNIER SRV
W, FELEO M-y FmEMHRET D720 AR
TR DD EENMAZ B0 LD Z &9 5 A%
X, HEEHEME ST — OB, TRV AF R
BUFENRT =< RCHRT 2EELERNEETH
5 LRI %,

HIBFEME/ ST —12BW T, World & College & [
T5 &, RAMPFLERES L ORAST —ZERWwT
1%, A7\ World %% College X V) &\ iz 71 L, World
@ LT & OBLA 737 —Tld, College & Ik L
TENEN, 28%, 19% L RELENALNTZ, 2O
fiklE, RV oOBEEEIE, 11 A»S53HETo
=V FHy FIIBEKL, BoRBREICE DL —
ATAVARY V MIHRZERSI RITNE RS 2w
W, AVTA T a vk —BIRD D DOLEERRTIE
KThr LM NG, HRNBRT-OLAE1L, B
HERHEE R YTV T 4 Y a VHBONY FLEEDLER
FhiZebwnizo, RNV TES 20121, L0
BALL o Wk NERTHL EEZEZ DN
bo HMBHEM/XT—IZHLT, EHAF Y aFVF—
2 (ENEAR— YR v & —, 2012) % Word DH
fili% %53 5 &, 2 mmol/l T200 W, 4 mmol/l T270 W
PLEDRT =BT H 5 L AT RO 5.
7o, AEEHREENT -1, FLML—= v rmISEET
5ZEN0Y, ABRERNL -V EOE=Y) Y
7 LM WETGZIT) 2 LA, FLTOT IR
VAF— ML=V IO EROa YT v a =y s
BFHICORDD Z EAIRE I LT,

6. AARDRR L SERDEE

AWgeid, HROKFT VAR Y A F — 8T L R —
T NRYAF—FEFOERDWMEMESED L HVDHE
BHEL TR DR E1T R o720 AFEOBRF L L
T, HEBRICHWIMR—RET VR AF —EFT— %
2003 FEDT—F THY, 72, HEHFL VDR
FF— 7 ORENTE TRV ER, WETiEEK—
RELIENTELRP o720, BEMEE LTHRIL
2o L3 T, HEMICEEZELI L2 EET S
VERD L, 5T, TNFTOEL L OWFEHE T,
SL & GS i/ 87 + —~< v A LRI EE I RE ST
WA, R H B A HERA LNV, R

ES/8

FEIBWT, T v TUEER R EE H A5 ER
DINT =V AEHBREN AN L o722 &I,
S HCRAE H &GS A A E O E OB, &
BRMEHICBWTIX, T— A% RHET 5 G D33
TF =XV ACKRESGBRT 20260, T
VRV AF—FIL, RBIKET L AR=TH Y,
F72, BEHRAOSMOBERI IR TR WIS 5
7o, KF, WREREBIAERE L, X DIREVWAEN, L
NVTOT = ZIENTEBEHD LY BEHDOT IV
NRYAF =R EFEFHTIOBIZORBETHH I,

V & @

Kif7eE, HARFKEF 2 HELRET VRS A F—
BEOARDMENE E 87 + —~ v 2D BARYEZ RET
L, ZOHEMEOA R L Neumary et al. (2003) 7%
WHELTWAEF—A M) TTARY ZAF—RTOHK)
fExS5EI, WR-EBFLERET VRV AF—EF
DIEIVLARNVOEZHLNIZTHI L ML —=r
FANO—PhE$THILEANE L, TOME, Af
Ze1x, D200 %,

- et by 27, SRR N T —, FLERME X T —
BLOUHMBENNNT — OB EFRIL, TR ZAF—
BT k== VA LA ELRABEBRSRD LN, T
WY AF—BEN T+ —< VA" PET HEERK
HEHZE L TORENT,

CREFETNRY ZF—RTORNN LM E LT, i
#5716 £ 0" HQ ratio 2SGSLFH D FIS K4 » + &
HELZAOMBEKRERL, BRI T LR A
F — B OHA & FEAMS B W RENE 2 R L7z,

- JEFLERME & FLERTE ST — OFFMICIE, B
&L 72 ER R R E OB L NV & FET 5 LB
H5o
CREFBHL NP D Y =T HE L ANVITEAT LT
FCHE S 720121, BB EOMMAEETH Y, 1K
# 80 kg, IR 15%IN%E HEEME L § 5,

- B E N OV 7 @ 60 deg/s FEE ST i
i, R LNV EHERARAEFOME VY T
24%, JEB NV 7 TA3% DEIIRE NI, R LNV
Tk ) 7290121%, 60 deg/s MEESA T THRED 72 1 e
V7 %335 Nm/kg, JEill v 2 252.0 Nm/kg LA E4%
Wb £72, BETYH 6 OBEH 5 Hamstrings/
Quadriceps ratio (&, 55%UL & HEH L § 5,

C AERFVE ST — 1 R L OV E R LT LT I
T28%, OBLAKFT19% D A/R 8 L7z, LT I
(2 mmol/1) T200W LLE, OBLA K (4 mmol/l) T
270 W PL L8 T —SEERALELTH B & AR
Db, T2, ABEME AT —E, HFLiL—=v7
wICEETLIE0LL, ABERINL—=V 7RO
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