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This study was performed to evaluate the physicél resources for elite male cyclists of senior
high school. Nine track cyclists (mean age, 17.4 years) and seven road cyclists (mean age, 17.3
years) were examined for body composition and cardiorespiratory function (\./OZ max and O,
debt max), from 1988 to 1992.

These measurements were compared with those of elite junior cyclists, and the progress of
physiological function due to one-year training was examined for 7 cyclists.

The results were as follows: ‘

1. The mean parameters for track cyclists were recorded : percentage body fat (%Fat):
10.3% ; lean body mass (LBM) : 56.5kg ; \.fO2 max : 3.93//min, 62.5m//kg-min ; O, debt max :
8.81/, 139.1m!/kg.

2. The mean parameters for road cyclists were recorded : % Fat : 10.99% ; LBM : 54.9kg ; VOZ
max : 3.78//min, 61.4m//kg-min; O, debt max: 7.89/, 128.4m!/kg.

3. The average %Fat, LBM, LBM/Ht, \./02 max and O, debt max were not significantly
different between track and road cyclists.

4. The average %Fat and \'/’02 max (m//kg-min) of track and road cyclists were similar to
those of elite junior cyclists.

5. By training for one year, the average \.]Oz max (m!/kg-min) and O, debt max (m!/kg)
showed a significant increase of approximately 13.69% and 22.6% respectively.

These results indicated that through training 9 track and 7 road cyclists had achieved a

superior body composition, aerobic work capacity and anaerobic work capacity, equal to those
of elite junior cyclists.
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~ 7RIz, —EEE190FN 7 ~9 Aiz, EEX
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bBEEs, EES, SEMIAIR USHAMHICEELENR S
niz, NEOKEEIL, EEEHEE (1990) H17mEE
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BFELERROLNT, SHOFEN L BFERESE
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X103, JEEEE L OENLD, NENMERE, K
FRIE R U BARMENR D & F£MEX100& LT, THERUR
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hr o2t BEBTTEY MR, BBk O KRRE
TEE (p<0.01~0.001) i k@Y, REED MK
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Hod TRLEVEESERLZOPWKBETH), N
BEICN U CTEA111.2%, RED107.1%ThH -7z,
REDEALH EIEEMEIZ, NEOB L Z270~90%T
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&< (p<0.05), LBM %t LBM/Ht T3 T# (p<
0.001) RU'REE (<0.05) Wb HEEICLER-T
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#2132, Tﬁ R#&UO#O) VOZ max I ERED
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Table 1 Means and standard deviations of physical characteristics in senior high school male cyclists.

Cyclists Significance level
Non-athietes
Track(T) Road(R) Others(0) (T.& R.)(T.& 0.)(R. & 0.)
Number 9 7 12 30
Age(yrs.) 17.440.6 17.3+£0. 8 17.3£0.7 NS NS NS 17.4%0.6
Height(cm) 168.0+3.3 169.9+4.1 168.7%5.1 NS NS NS 169. 4+4.8
Yeight (kg) 63.1%£4.9 61.6%3.8 63.4+7.0 NS NS NS 58.3£6. 4
Chest girth(cm) 90. 1£3.9 87.2%2.2 87.5%5.0 NS NS NS 82.4%3.7
Abdominal girth(cm) 73.5+3.8 72.8%+2.3 84.1%5.4 NS NS NS 70.1%5.0
Upper arm girth(cm) 28.0%1.7 27.1x1.2 27.4+1.9 NS NS NS 25.9+2.0
Thigh girth(cm) 56.2%3.5 54.1+2.9 54.9%3.0 NS NS NS 50.5%3.4
Lower leg girth(cm) 36.6+1.9 36.0+£2.0 36.5+2.1 NS NS NS 35.7+2.2
Skin- Dtriceps 9.6+3. 1 8.4+2.1 10.2+7.7 NS NS NS 10. 1£4.2
fold(mm) @scupula 10.0£2.9 7.9%1.0  10.5%2.8 NS NS * 9.6£2.6
@abdoninal 12.2%+5.3 10.842. 4 15.0+4.5 NS NS * 11.5%5.2
@supla-iliac 12.2£5.7 10.2+2.8 14.5%5.3 NS NS NS 13.1%5.86
®chest 6.7%1.8 6.4+1.4 8.5+3.6 NS NS NS 7.4%3.2
®thigh 12.5+4.8 10.1£2.5 12.8+3.7 NS NS NS 13.8+5.0
@knee T.1x1.5 6.9+1.3 9.0£2.7 NS NS NS 8.2%2.3
®nmidaxilla 7.9%+2.0 7.1x1.8 9.4£3.5 NS NS NS 8.3+3.2
O+O+®: 31.8+10.0 27.1+4.7  35.8%9.0 NS NS * 3L.1£11.2
O~® 78.2423.5 67.6+10.5 90.0%£24.2 NS NS * 81.9%28.1
%Fat (%) 10.3%+3.0 10.9+1.3 12.6x4.4 NS NS NS 13.4+4.8
Fat(kg) 6.6£2.3 6.7£1.0 8.1+3.3 NS NS NS 8.0£3.6
LBM(ke) 56.5+4.8 54.9+3. 1 55.7+6.0 NS NS NS 50.4%4.5
LBM/Ht (kg/m) 33.7+2.8 32.3*£1.6 33.0+3.2 NS NS NS 29.7+2.3
% p<0. 05
60 80 100 120 140(%)
Height(cm)
Weight(kg)
Chest girth(cm)
Abdominal girth(cm)
Upper arm girth(cm)
Thigh girth(cm)
Lower leg girth(cm)
Skinfold (mm) 1. triceps
2. scupula
3. abdominal
4. supla-iliac
5. chest
6. thigh
7. knee
8. midaxilla
1+2+3
1~8 Fig.1 Percentage of anthropometric measurements
Body %Fat(oe) of senior high school male cyclists compared

Composition Fat(kg)
LBM(kg)

LBM/Ht(kg/m) |

to that of the non-athlete students (N ; 1009).
O—: Track cyclists (n=9),

@— : Road cyclists (n=7)

* p<0.05, %% p<0.01, *kk p<0.001
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Table 2 Means and standard deviations of VO, max and O, debt max in senior high school male cyclists.

Cyclists Significance level
Track(T) Road (R) Others(0) (T.& R.)(T.& 0.)(R.& 0.)

Number 9 7 12
HR max(beats/min) 194.24£10.4  194.4%10.9  191.7+86.6 NS NS NS
Ve max( 2 /min) 147.0+13.8  133.4+16.8  119.2+13.4 NS xkx NS
V02 max( ¢ /min) 3.93+0.35  3.78+0.34 3.39+0.51 NS * NS
V02 max(m8/kg-min) 62.5+5. 8 6l.4+4.0 53.3+4.5 NS % *x
02 debt max(g) 8.81+1.70  7.89=+1.19 7.99:+1. 28 NS NS NS

02 debt max(m@/kg) 139.1420.9  128.4+20.6 126.2£22.5 NS NS NS

% p<0.05, *% p<0.01, *%% p<0.001

Month 4 5 8 7 8 <l 10 11 12 1 2 3
L L : - . L L . L Main training menu
Phase Preparation Competition Foundation
lst year ®
20
40 Physical fitness training
Yeight training
80 Circuit training
Running, etc.
80
! . |
100 AN > & Fundamental training for cycling
Cycling distance(km/month) 300 ~ 50 600 ~ 800 800 ~1200 Rollervork(skill and endurance)
Roadwork (endurance)
[€3) S0
2nd year Interval training, etc.
20
40
Special training for cycling
60 Roadvork (speed and endurance)
Repetition training
80 Game training(technique), etc.
100 ™ % Training diary : 6 days/veek

Cycling distance(km/month) : About 3 hours/day

Fig.2 Yearly training outline.

Skinfold thickness® YFat LBM V0, max 0, debt max
(mm) %) (kg) (ml/kg-min) (mi/kq)
150 30 65 70§ 200 p
* *
| ——
125 F 25} 65 F 175 F
60
Oo— .
100 20}F so} 150
85 55} v 7
75 F O~>‘ 15 % ] 55} 125}
o o R 5
50r ] L@
50 10 o s0} 100}
O1— o
25k sL aslL 4sk 75L
Before  After Before  After Before  After Before  After Before  After

Fig.3 Skinfold thickness, %Fat, LBM, VO, max and O, debt max before and after one-year training.
a: Sum of eight skinfold thicknesses (triceps, scupla, abdominal, supla-iliac, chest, thigh, knee and
midaxilla)
* p<0.05
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K2Rl bv—=r JEEICETE, BR1FE
K6 AzwEE LT, 1EED2HFK6 AIClES
To727THI2D2WT, ZOHFD LV —=2 THRER
L7z, MEEBD Y bOEIRE 8 Eh6rfl, %Fat,
LBM, VO, max & O, debt max DkE %72 0 %
3L 7z, EFRE 8 EALAIIZ88.5mm » 573.6
mm ~ (16.8%), %Fat313.9%» 510.9%~

(21.5%i&%), LBM {353.6kg » 555.1kg ~ (2.9%
B) B L P T HLEELEIRON L2 o 72,
ZOMD HEIZ, 181K167.3cm, 2 FIK167.8cm T
H0, KEIZZNFN62.4kg, 61.9kg T, BETH+0.5
cm, RE T—0.5kg NEFH» R N7z, 7z, Fatlg,
8.8kg 52 56.8kg Nk 2kg WAL Twiz, 4, BE
B R R ARIE D ZEALANC L eBARES L 724, wih
DEMICBWTLEBELERR NG 572,

\.702 max ORE L7z ) DFEHEIZ51.6ml/kg-min
7 558.7Tml/kg-min ~ (13.6%%), O, debt max ®
RE Y72 ) OMXMEIZ112.6ml/kg »* 5138.1ml/kg

(22.6%3) ~&, WTNLHE (p<0.05) icHEmML
LTz, '

%h, BEHEGOMZ, 7TE£LENEEIIIET
E721000m AL P TATNTALE, 1HIKR]1D22
Wohsb 2ER1IF1IHINEFTELHUR LN

(p<0.001).

v, & &
A. BREFEEERREFOEEEFERNRH

1. k&, EIRE, SR> WT

—WDAR—=Y=2>TlE, REcbzsILv—=>
7iC &N ZofEBICREE & Bb 35 OBRERE
FETDHZ LR, Lo Tws, HEERH®RS
2, SEFEEEEHOF CRERRUEENTNL P
BETH ), Butts (1985) M= (1990) oL 72
Vo b 84 TOFETRIE) WL hIREEMEARE
B LTWw3,

AR TR & L2 TERE VU REEFIL, JEESHE
D—REEACENEE L o, RE TI3H 3 ~ 5kg k-
Twizh', FRBIIZE L TCOITNIBEELEIIRS
Nihhr-7z, LaL, BEETIE, THE»WHE, Lk
PR K BRPH TN B IC BN, 1 £ 1109.3%,
108.1%, 111.2% L BHFICE» - 72, FEEICRETY

HgFA105.8%, KERFA107.1% & NEHCHNTHEEICE
EERLE. O EiE, THEORYY > IESH K
BRHGHARBEFRTOIILLAANDIE, AE—F}
V= TRID LN THORAE— F2#FET 37260
RN 2 BB MG L 72Ny FAVEREIZ & B BB
kM oFEEBL T, KBERE, FBE» 23
FABEZEICIERL 2L D EHEIN D, BB GRS
F L L TORBNREHE LT, 6D ERH
DREZEHEITLZEHTE D, Kz, KEHHKS
DV, BRI T 2 En@ELRLND (F
A, 1984).

BB MR TH 5 &, THRUFREL, NE:
BYWTFNIBEELERRON G -7z, L L 88
MTIE, RENSNHEOBLZR 4% EFEILLh -
. BELZRRLN G - 720, REZVTIOE
MIcBWTL TEZTEY, 100km &I b X REET
BWA ) REBEFICE - TRT L EREIX, RIE#S
=t FRERESZ S (FHL, 1987,
M55, 1991, 1992). % BHEIEIEEIL, NE & E
T 5 & TE106.3%, REE94.2% CHllE 8 i d &
WIEERREZRTEM TH -2, THT &I, HEE
BB ER THRY Y ¥ TEED L E BT
&, REMOEREEIEREEZ bbb, BEELIE
Enmzid, EEEIOC) 2R ETHEHED T
V= TREN—DEEZ LY. B, EAHED
OFEL, MENE TCIITHSLRELIZIFELTH- 2
P, BREDHE CIEINFLIERTATLREE» 2201
BN L HIcHE (p<0.05) o EREIZEALDL B 61,
LT L —= 2y TR ) A2 T,

BRI, e DAE—Y DL RANLX—R, K1,
Bfid 2 RIBEHERE L CICKRELEENH L L
e s (1974), Wilmore (1983), HJE S (1990), #i
b (1992) 2L Twab. AR THOTHEHRUR
BH%Fat i3 N ZF1N10.3%, 10.9% T, NE13.4%1c
HAB & 220%EMETH - 72, Burke (1980) i3, ZSHF
78 & FREO KPR ER R R T%Fat % K> T % 77,
Paz=TF i aFF—LBFTIZ10.3% & RHFLE &
IHEREMES, F 2 3 FAF—208F Tl38.8% L EIEM
BFHNYFat 2WEL T2, %72, Burke (1980)
12, HEBEEERFOYFat & L THATS ~ 9%,
Pa=TTI~12%EHEL T EY, KFREEH
BHOEOREE L ITFETH S 2 &b, HyEIC
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BWTbLINbNEr»ERYFat S HEI NS,

EFAS (1981) (3, EEGHREROEERDEIEEMS 5
E0R (1966) #AWVWTY 2 =TEFN%RFat #3K
B, 27 v FRFETI3.4%, v— FEFTI2.3% &
#ELTWa, WE (1990) LERE»SL, TV TK
SHBEMETIFI0.5~10.8% L HMEL Twb, AHFET
DEIEE D 53Kz % Fat 13, TE13.5%, RE12.0%
Thotzhs, KPRERFRELD L 1~ 3%EES|
BiLNTEB), WERET29 2T, BMERELSE
BICANBLEFHDLEEZ LIS,

Forbes & Lewis (1956) X, LBM @ 9 b E&HH*
48.2~54 4% 2 DD EHRELTED, TN e b
L LBM R4 RMT 5L WIEEEER 5. AR
<o) LBM {#ix, TBE56.5kg, REES4.9kg T, THE
UREEE HICNBEES0. kg ICHRBEICHETS » 72,
M LKA RE &k 7Koo 72 Burke (1980) 12 & 5
Va=TREFPEIZ, BL%61.5kg (FBEHL) THB
hS, BERFOEROEKEIZIZNEFNLT78.0cm, 68.8
kg L AMFZE 2 WInd EE->Tw3, LBM &3,
HERUERESENVEBEIRE (b TWE I EIE
BohThb, 2D, LBM % FETHRT LBM/
Ht TH~ 3 &, TE33.65kg/m, REE32.31kg/m (2%
L ¢, Burke (1980) ¥ 2 =T#EFMEIZHB L £34.57
kg/m (BEHEN) LR LA ARBRETKRELERIR
Lk o7z, 29 LIHEERREFO LBMICE
L HRIZ, BFREEROHFEEREL L LICHEDEL »
Fr—=r 7B LN EBbIS, &
B, TEIRErOMICIAELZRRLN G -2
A5, A7) > FRR1000m ¥ 4 &b T A TkEERFED
a3InsTETIE, RELEICLBM DX/
BICKELS b T3 EHEINS,

z=— - TE FW 357

2. VOZ max & O, debt max {22\ T

Va7 HEEREGETFD \'702 max (|22 Tid,
F3 Rk o BES (1977), Burke (1980) &
UEHARS (1981) »AE L7z 1) T58.9m/~65.1m!/kg-
min ¢ HEL TWwb,. AR THOTHR U REDREF
DIINKELUENDKETHOABREL NI ZE LD,
thE %72 ) VO, max I3 % #LZ 162.5m//kg* min
T r6l.4mi/kg-min &, TN HDELIZIZEET
hotz, ZHZEhbL, KIFRDEEREN, V2=
TEF L L TEN I Aerobic work capacity #F L
TWwizEs2 9.

VO, max OBEF Y, BEL (1977) RHFAL
(1981) 2 Fvv F I koA 7)) » 7, Burke
(1980) P HEEINLIA—FZETH), KFRT
Frrw FINETHIT =078, ZRNEFNRT -
Tv %, Hagberg et al. (1978) i&, > a+n7 7
2EEUHEEFERRF2#BEC, tvy FIivk
THIr=ry, BEBEINLITA—F RV Y F3
NETHHFA 7 ) v FORY B 3 FET VO, max fi
PROC D, ZTORBREBEEI NI A—F Z EED
vy FIintkndr=r7EL) 3. 7%EET, 3
HEMOBTENEIRLKRE, - 225, KT
LAELEZRBIRLN Lo HEL T 3,
Withersetal. (1981) & bv—=> 7 &8 N7 BEEE
H®F 0 VO, max %, HEEILTA—FE Ly
FI DO ED» HRHDTWBD, BEREI LI X—F
TOEIFEEEZRLIZLDOEELERR LN h -
REBELTWE, INLDIEHL, B RE
FETRHMETH->TL HEERBEFIZTE W T
i3, RENHFEVE2 L CHoERETELINEEZ
LLb,

Table 3 Various reports of VOZ max and O, debt max in junior male cyclists.

Study N Age %Fat V02 _max 02 debt max Work
(yrs.) (%) (2/min)(m2/kg-nin) (2) (m@/kg) method Notes
Kuroda, Y. et al. ("77) 4 17.5 3.43 51.2 TC The National Athletes Meet winners(1000mTT & scratch)
3 16.3 3.48 56.8 TC The National Athletes Meet winners(road)
Burke, E. R. ("80) 25 17-18  10.3¢ 64. 8" E American junior national team cyclists
Aoki, J. et al. (81) 3 16.3 13.4% 3.8 58.9 TC Japan junior representative sprint cyclists
5 17.2  12.3*  4.30 65. 1 TC Japan junior representative distance cyclists
Present study 9 17.3 10.9* 3.93 62.5 8.8l 139.8 TR Saikaigakuen S.H.S. track cyclists
Present study T 174 10.3¢+ 3.78 61.4 7.89 128.4 TR

Saikaigakuen S.H.S. road cyclists

Work method(V02 max and 02 debt max)=TC : treadmill cycling test, TR: treadmill running test, E:bicycle ergometer test

U : undervater weighing method, S :skinfold thickness method
+ @ numberl5
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INEFTHOF) v Ey 7REHBESFa T LI T
ZDOBNEFOKEL T2 ) 0 VO, max I3, RoET
EES (1977) 2k ) P Z v 7:#F53.7ml/kg-min

(n=10), w— F3#F59.4m//kg-ming(n=6), FAK
5 (1982) 12k FZ v 7:i#F69.5ml/kg min (n=
12), v— F#F73.6ml/kg-min (n=10) 7 & »HE
INTnb, F/ EHAETIE, AT —-TYB#FT
74.0m!/kg-min (n=6; Saltin & Astrand, 1963),
v #EF 69.7m//kg min (n=8 ; Pédrnat et al.,
1975), 7 * ) #3® F T74.0m//kg-min (n=23;
Burke, 1980), 77> 2" 1) > 738F56.2ml/kg-min

(n=3) K v—F & F71.1m//kg-min (n=18;
Joussellin et al., 1984) Z EH R LN 5,

VO, max NKE L7 ) OEAMEIE, 82.7ml/kg-
min (Burke et al.,, 1977), 81.1m//kg-min (Ekblom
& Hermansen, 1968) %°80.0m//kg:min (Saltin &
Astrand, 1963) L BELEEHEEH -5V v RFR S
ORAH ) —2X—BFICEHT2L) LHELR
515 (Saltin & Astrand, 1967 ; 2H 5, 1977 ; 1l
BE, 1985, 1986). ZNHNZ kb Y, HEESEKT
BEBAR—YEEEBOFTL by 7 Lo
Aerobic work capacity #"ERKE N T3, FAKS

(1982) iz & 2 EERZ L~V TOERE & 15T 5 72
Sz, HWEL 2D T75ml/kg min Bif%, #EMMETS
[/min LERVEETIHELROSNG, bhAICK
W THOMEAN DR AMEIZT5.6ml/kg min TH 9,
19884 7 E R 4 F4000m B A Bk TEB L 72 Y.0
{3, 65.3ml/kg-min TH -7, 72, OBDKEY
NIEAY THR U RBENAREL 2 )V EICHRETICSE -
TH), ZOZEhbb, BHEMIC VO, max vk
EL{ RboTWBI eI DL B,

AR CIE, TEHEREBOVWTNALHEN L —=
Y IPNRTE— A = 2 —TEBEN TR EE T X
LHN, VO, max oI B & Nk o 7o, L»L, Z
NETORANDHEBRELRBRY), v— F®FI3 b
Fy 7@EED LKEL2) VO, max TH L % 4
~15m//kg-min EEl>THH, kY Aerobic work
capacity BRI N L L ER 5.

Anaerobic work capacity NIgiE & L CHW - HiEE
HFEFETF D O, debt max DL, BHEL (1977)
PEEL 2R E T 0 #EF 009,147, 121.5ml/kg LIS+
IRELL v, BEEFERE TR, REME - w7V &

F (6.70, 114.4m//min) = l~SGHESEF (10.1/,
148.1m//min) N F %% 0, debt max &\ (BHL,
1973). 1L = FA (1977) i3, F—Ki#o VO, max
AV ELERREMERFOGEREMICS 2 2 ER
12, O,debtmax Th 2 L#EL T5, HBH(1987)
3, BEEFEREL v 7EBFRVo— FRFENKEY
720 DEKEBF T —H, BEL 216k EEES
mN1, 2 ThoT b BEL TWE, ZOBEREL
T, HEEREI LI A — FEREIIC & 6@1}{457)@1&[@ 3
BET B E L5 L, BEESE T? Anaerobic
power NEEMZREL TV 3

AR CTH/LNITEHN O, debt max fEix, 2HS

(1973) o8 L 72 B LB b BEERER T L ~0L (9,01,
148.3m//min=800m) IZiELAL T 72, F72, HEX
ZiIR NG o720, TERREL) EMNET
0.927, tkE 4720 T10.7ml/kg LED, BEEEREH b
Ty 7B ERERR DENAT) -2 EEERT
LD LENTWRME@Y ) o272, REF-TES
DEHBEEEZZICDEDENIH B L0, HiElDs
LEEHE - o— FEH BB D 2 HEEBEHIC
BWTHBEESR & [EERIC Anaerobic work capacity
BEELHRRFREEZ L.
B. bL—=rJl&a 8608 ROEIL

EMEORESN L bv—=> 72, ETEBHOR
b, %Fat DT, LBM 80#H 5 I HFEEH L
RO E2MEIEZ 0L MbENTWS, 2
R—YEFE2NREL-HEAERKEROE TIT, Exk

(1987) #%, NV —KR—NVEEHLTFF—LEFD6
A == 7T, BFER 5 ~10%HiED
ETRERBEOBRARLHENHMEHEL Tnb, F72,
FHHES (1980) 1%, K¥LZTEBHED 1HEKH» L 2
FRIZPITTHO I ERD 7 5 7E8T, ETERIEOB
L Z2BRBRNDERE RS2 HEL T3

IR TIE, EIREMEEBHENRED, 50wk
LBM O#MEm»*Rondbnn, FELERNR
bNh otz Lo Luds, 1ERICHEN2EKRT
I3 Fat»2kg WAL CHENREELLE L 5 LBM
#°1.5kg LML T3, Fiz, AEROEZWAIZ L
1.6%LIATIZ & A EZ bR S e b, K IgE &I
A TEAR B ERLIETH DU DI EERD—6.2% T,
DTS TIZ —10.3%H 5 —27.6%DEFH TIET L T
BY, ETEBEOBERD ) 25, ZHZE
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by, 1H3IBEKROBE T —FrbLr—=27
PEBLT, BRICTHZ Fat # % L AP — FRoo97 —
DI LHHNEHASE, BLZ 1EMTOREEIZ
1ZEISE ) HEEESHEGRR I LE L TR L 5y HE
ICHE->TETWBEERZ A, &b, 4D EKMERD
DV EIRENBEICAEZE LB RN L h > 2R
e LT, LFICHRTL LD EBFOKIEN fh D
vk, |ABORHENFSRAZEBT2 A&
Ve TRERL TR E, IR LR
E 4B gk ic B LR A — L & oE SN
CEFBL T, E#E2 kL (EBRL w2z Eizb &
BrEZLND,

KEL-ND \-/Oz max < 0, debt max |, 14
TENEFNIS.6%, 22.6% L FExmELRLE, &
WL (1979) 1%, 12 - 13%& b ASMEEgICH - BEERE L
V=Y JEBRBRL 2 BT 6 BF (2EeEEKHS
T, 9 b3IE&EFEELVRLDOKLICAE) D4 1EH»
517.18 % TOEMIC, KBS 7 ) ) VO, max 12 5
F#15% (EEHEEH) WL eH®EL T3, FHE
I2, 1118 9B TE—Z7Ic L2 2 RT3,
W (1993) 13, £EA v F— A TEE - EERH
L7z F v —R—=)VEFENRIIB L £117 ARD
FLv—=7T#H8BmMELZ LEHREL T3,
AFFZRTRL N7 VO, max D] ki, BHEZNE
LN OBEICEETALNEER L. E 1,
2 EIREISEEIC TBES B\ i3 REHMENIN95% £ TEZ
LTHH, 29 Lgghomkbicis, SBEYH B
He T8I T B EIEAT I 1000km# (& Rollerwork)
L RABAB L —= Y TORESCEEL T D
DEWRERING.

i & ETF (1976) 12, KREBTF+ - REMEF14
ZDZEMOFL—=Y THRERTL TS, 2O
SR BREROGELE LIZR L 24, VO, max
NEELEMIE LN G >R EREL T3, ZTh
LD EhL, IMDBECEHEN LT PLV—=2T%
EMMERYT 52 & C, VO, max [$208R1#(C 1352
FEENDEBRECICET LD EHBEIND,
Astrand & Rodahl (1970) %, tv—=>71c k3
VO, max DRMIZ10~20% & EXT v 5, 72, L
(1986) 1%, [V — FBFICE NS & 5 %’ VO,
max i, Pv—=r 7LD LERNLTERICAE &2
AHEKREW] EBELTWE LI, REICEN:R

£ T BH 359

FERMICRETLZ LD, BEEAmLEICRR»EL
WEERETHLES LS.

Daniels & Oldridge (1971) (%, 7>+ —DREIA
FEERND—DEL LT, O, debt DEMA RT3, £
7z, AT (1987) DWEICROLND LS, HEHES
BRFICIIEVCERRARNIVEREN T2, FHFRE
T4 0, debt max D¥MEL* RHMR Y 2 FRiTiig
TEEEICEELTE), £721000m 4 2474
TN E B 5 L &7 Anaerobic work
capacity # L T3 LD L HEI NS,

A1 5 (1974) 13, VO, max & NBHETIHEE L )
L LBM o Fs v e dtE L Tvwa, FIFRTLRE
Z4H (n=28) T4 &, VO, max NHxHE: LBM
EDMEBEFREIE r =0.751(p<0.001) T, KEEL D
r =0.644(p<0.001) X0 LE5<, L)l 5 & Rk
mTH-7. O,debtmaxico>nwTh, LBM &iir =
0.542(p<0.01), 4KE & i r =0.445(p<0.05) T,
VO, max & i3 % R ZAEBREAME b D DRI
DAEBIHS R S L7z, BERC, 1 4H o LBM oB¥ng &
VO, max B UF O, debt max DMExHE & HRE %472 1) fi
orghng & DEEERE L 28, ISk WwEE )
TELEZLNBEDPCTNLFEELCEEZIRLAL
ot LH>L, \./Oz max K& U O, debt max NKE
LN fEEDREICIE, r=0.845(p<0.05) L HELHE
ER LN,

Wit (1985) 1%, KO LW AE—F27—F,
HEEY AV HEERES L VIIKETR— 2
CR—= M ER L COBEBEEKELEITLWIET TR,
HRENKE S (HR) PEBERENLTEART T —
Wic7 s & O MR, HNED VO, max DFbe
Tr—2 v REINEBELTBRISIZLETRL T
Wa, Tz e b, Aerobic work capacity X
Anaerobic work capacity N #%ic i3, Fat nitE%
[FX LBM B4#HMIE 24BN V- =7
REBEN—DEEZ 5.

AFETHREE L -BEERSKEEERTGRET
i3, ERMEAN O NRYIA L bLv—=27, by
TJRNDAE— RFRNT— b L—=27, Hbwiiu—
FCHEHEPEN LD TN A ED L —=2 7%,
FHHER THOERMBNLBLAIC Y > TEBS N T,
Tz EERBLT, BRLEREEID SIS BLEL K
BiE, DN EH»7% LBM &, ENh/z Aerobic work
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capacity % Anaerobic work capacity #H L 72H 7
EEZ D,

V. E 8

JTUNAKSUED KRS TAELEBRABEFY 2~ =
THEEFEEN L7 v 738F (T#) 9%, o—F#
F(RE) T4 2MRIC, KIRE, HEEE, VO, max
KO, debt max ZHEEL /2, 72, 1EMD L —
=Y THIRICDOWT, T AEMNBICHRETLZ, Bon
TeRERDBFEIZRDB) TH 5.

1. KIEE 8 B FHMEIR, THET8.2423.5mm, R
BE67.6+10.5mm Th o728, HELEIZIR N
hr o7z,

2. tkEgBFER o) E ¥ f# 1k, T B£10.3+3.0%, R B
10.9%1.3% TH - 72, BRIBEFIKETIZ, 2L FN
56.5+4.8kg, 54.9+3.1kg Th - 72, WTNOWE
HBED, BHEICRAEELCERRON 72,

3. VO, max OMFHER UHRE Y 72 ) OAERHED T
Yifiti, TETI33.9320.35m//min, 62.5+5.8m//
kg'min, R TI33.78%£0.34m//min, 61.4%+4.0
ml/kg'min THY, WINL EHEMICIIEELE
TR LN h -T2,

4 . O, debt max DHESHER MERE L 72 ) DFEHED
FHfEE, TETIE8.81+£1.70/, 139.1+20.9mi/
kg, REETI37.89+1.19/, 128.4420.6ml/kg Th
0, VO, max &RV SRMICIZHELE
RN Lh -7z,

5. T&%#x8: LT, 1FMntLv—=>7I2k 5
SRR RE LRI L 225, KEL2 ) D VO,
max T13.6%, KE % 720D 0O, debt max T
22.6%DENEFNERE LB LR 67z,

UEnz r £, TERCRENY%Fat kU VO,
max i3, ZNETICMEINTWND Y 2 =T HEF L
Bl THD, O,debt max dEEERL, FHEHTH
B bv—=7%BLTENLEE2AL T,

i

AR E ED B %725 TE, BEBRBFRERELD /R
SHEE R OSEFRE L IS NER— R EE DT 128
Hotz, F72, LEFRELN M RFKZEREHKR
MDA R O REL I RIFR L FRIARS
B LR A R DRI 07 - 72 Z & ZATREL

RENBEEZRL W,
% B, RFRO—ERT BARNEFE2HEOE RS (&
Rifi, 19904E10H) oW THEL 72,
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