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Vo,max # b A 1SR KEHE FHABR A

1R

Hill (1923) i X » THRIE & ffz Vo,max D
BaimounwTi, 38k, £5FAMO#BEL L
T, —RBERRF LI LD 4 I/ IO T
DEENRL IR TS, (1, 2, 3, 4,
5, 6, 7, 8, 9,10, 11, 12, 13, 14,
15, 17, 18, 19, 20, 21, 22, ) AHEOHH
i1, SRKEHEEMETREED Vo,maxk
RIZE L, BEWTHY « TRz 2 ing, &2 7
7 &% Vo, maxD Wik 352 & Th b,

FHRER, SRAEHEFER GHFR%EE 103
% (BF604, ZLF43%) THB, BHREOE
F, FEBIOCBELXER 1T T,

FIBREOTE 7 7 7 RUCAEEE 2ILR
T

Vo, max DRIEI D\ TiE, SRAEHES
HAE R 3\ T Jonas Body Guard B

' 3

ZF50rpm) , 7 ~104C Exhaustion (§E3%

BH1 vaT7vE—-HEFSASTERERR

BE=LIA-2-%2FRAL (BF60rpm,
R1 PREORE, FERRUHEE (M. £ SD.)
in 1979 in 1978
n Height Weight n Height Weight
cm kg cm kg
Male subjects
Freshman 13 171.71£4.6 63.6+3.8 — — -
Sophomore 24 172.943.7 66.2+7.4 1 173.9+3.8 64.3+5.2
Junior 17 173.3+4.1 66.3+3.9 4 168.5+2.0 63.2+4 .1
Female subjects
Freshman 12 161.5+4.3 54.8+3.8 — — —
Sophomore 12 161.0£2.7 55.8+5.2 14 160.0+3.5 54.1%x6.2
Junior 14 160.3+2.8 54.7+£4.5 3 157.7+3.1 48.5+1.6
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Sport club Male subjects

Freshman Sophomore Junior thal

Female subjects
Freshman Sophomore Junior Total

Basketball
Volleyball
Soccer
Handball
Baseball
Tennis

|-J>—*NCA)-—*

Ping-pong
Kendo —
Judo -—
Aikido -
Swimming —
Dance —_
Athletic sport 1
Gymnastics -—
Skiing —_
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B w35 X 5 K ATWEEE T2V, BA
BEITTARy FETED, YaFVE-—-BE
HARHBIC L D Rdte, (BE1)
—f R—.
O %72 Vo, max
KA 31T B Vo,maxe 3, M1, K2
wiRT. b, 14E£BF 0 Vo,max (Fi5)
1%, 3.48:0.21 /min( 8 {7 k% 1= h Vo, max
54.76+4.54 ml/kgemin) TH-7zo HEIL,
#gmEKF (A7 y b E—1) D Vozmax
3.76 /min (Bifr{AE 7 b Vo, max 55.29 ml
/kgemin) TH ot WIEIL, Bk E MT.
(Rv—F—n) o \'/'ozmax 3.16 1I/min ({7
thEH1- v Vo,max 48.62ml/kgemin) TH -
oo
2 4 BT 0 Vo, max(FH)E, 3.67+0.47
/min ({rtkE&H#H Vo,max 55.53+6.00
ml/kgemin) THh 57, &L, BHE Y.N.
(ARA¥y FH—1) ® Vo,max 4.84 1/min
(R fkEH 7= h Vo,max 68.17 ml/kg-min)
THolo i, 154, 254, 3EES
BLTERLE, 212 BB, #EES.K. (S
v—#—a) © Vo,max2.71 I/min (Bf7{kE
1z b 46.72ml/kg-min) TH -7z,

344 BF O Vo, max (CEHI, 3.554+0.33
I/min (Bfr{kESH 7 h Vo,max 53.02+3.57
ml/kgemin) TH 7%, REIL, kL Y. 0.
(Z=F) ©4.17 /min (EfrfkEH 1 h Vo, max
58.70 ml/kgemin) T -k, BAEX, Febig
T.S. (BL) © Vo,max 3.00 I/min (BfrHE
%7 b Vo,max50.00 ml/kgemin) T -7z,

1AL FoOVo, max CEEIL, 2.45+0.16
I/min (E{rthEH7ch Vo,max 44.85+2.19
ml/kgemin) TH -7co HEIL, #H#EILO.
(Av—HK—1) © Vo,max 2.69 I/min (B
thE#H# b Vo,max 45, 21 ml/kgemin) T3
otco BER, BBESH (Sv—F-1) 0
Vozmax2.21 I/min (BAEEHI-D \'fozmax
44.20 ml/kg-min) TH -1,

2 &L FOVo,max CEENI, 2.45+0.25
I/min (HfrEH7ch Vo,max 44.47+4.71
ml/kgemin) ©H - tc, B, FHE M.S.
(Av—E—1) 0 Vo,max2.851/min (EfiL
EEHI-b Vozmax 36.00 ml/kgemin) Th -
oo

3444 T Vo,max (F4) 132.51+0.18
I/min (HfrfkES - H Vo,max 45.90+2.76
ml/kgemin) TH -, BEL, FRE MK
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%3 BEFORAMKERE (M. £SD.)

Height Weight Age
cm kg yrs

1/min  ml/kg-min 1/min

VEmax HRmax R

beats/min

Vogmax

Male subjects

Freshman 13 171.7£4.7 63.6+3.8 18.9+0.6 3.48+0.21 54.76+4.54 120.1+13.8 191.4+4.9 1.09£0.10
Sophomore 24 172.9+3.7 66.2+7.4 20.0+0.5 3.67+0.47 55.53£6.00 121.4+16.1 185.6+3.3 1.09%0.09
Junior 17 173.3+4.1 66.8+£3.6 20.9+0.6 3.5520.33 53.02+3.57 120.2+17.4 187.8+6.2 1.05+0.10

Female subjects

Freshman 12 161.5+4.3 54.8+3.8 18.6+0.5 24.5+0.16 44.85+2.19 79.3+ 8.6 185.5:+4.7 1.08+0.05
Sophomore 12 161.0£2.7 55.8+5.2 19.8+0.4 24.5+0.25 44.47+4.71 80.8+10.7 186.3+4.0 1.08+0.07
Junijor 14 160.3+2.8 54.7+4.5 20.9+0.3 2.51+£0.18 45.90£2.76 77.7+ 9.4 186.3£6.7 1.04+0.04
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(AA¥ 9 FE—n) tVo,max2.84 |/min (3
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OfEWTHIC 27 Vo, max
WARISSLRIE 2 4548 & FRRISASERE 3 4240 Vo,
maxy, ¥4, £5, K3, M4CFT, O
£tke LT, BFERTVo,max (345118
M, (P<0.02) TFK s\ Th Vo,max
BHEBCHEMm L, (P<0.01)
BreibWmLioilx, it xY.0. (=
F) THfFESRH Vo,max50.44 ml/kg-
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K2 BEFCRTHIREABREBERERCENGED
1o b BRIERERE (XF)

F4  TRFIS3ERE 2 ek & RRNSASERE 3 40
BRBFERE (5F)

Vogmax Vo,max/wt
Subject (in 1978) (in 1979) (in 1978) (in 1979)
1/min ml/kg-min
Y.O. 3.43 4.17 50.44 58.70
S.0. 3.83 3.72 62.38 56.80
T.O. 3.07 3.42 49.12 53.40
S.T. 3.28 3.83 48.81 54.71
S.K. 3.42 3.96 49.93 56.57
T.S. 3.07 3.45 46.31 51.88
H.T. 3.08 3.28 42.19 44.93
S.W. 3.15 3.21 46.88 48.64
Y.T. 3.48 3.42 55.00 52.62
P<.02 P<.1
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#5 FEFISIAEEE 2 E4: & WRFNSAMENE 3
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Vogmax Vozmax/wt
Subject (in 1978) (in 1979) (in 1978) (in 1979)
I/min ml/kg min
K.Y. 2.15 2.29 44.33 44.04
RK. 2.29 7.44 41.64 45.19
M.F. 2.23 2.52 46.46 50.40
M.Y. 2.31 2.61 46.01 51.18
T.L 2.52 2.84 38.47 44.38
Y.I. 2.25 2.65 36.00 41.4
M.K. 2.49 2.56 41.50 34.39
Y.S. 2.05 2.18 43.16 43.80
M.M. 2.32 2.34 44.62 44.15
J.M. 1.99 2.54 37.20 47.48
S.K. 2.42 2.43 46.90 46.29
p<.01 P<.1

B Lok, g S. 0. (KEk) CHAE
®H1 b Vo,max62.38 ml/kgemin (Vo,max
3.83 1/min) #: % 56.80 ml/kg+min (Voznxax
3.72V/min) LWL Lz, TFTRLWM LA
DIk, gRE I M. (L) CTHREMGEDLD
Vozmax 37.20 ml/kgemin (Vozmax 1.991/
min) 7% 47.48 ml/kgemin (Vozmax 2.541/
min) & HM L1z, LFE s\ Tik Vo,max ©

#6171 £77 IR} 5RABRENE B

® Datain1978

3 © Dataint973
40~
<
e
F)
B3
st
Hiy Sw
To
0 (5
N ! 1 ! 1
45 50 5! 60
V0, max{mi/kgmin)

M3 PEFOS3AEHE 2 R4 X ARRISASERE 3 FEAEORK
RKeHRELE (5P

3079 eDawinmre
0O Datain1979
T.
< B!
N
MK, uy,
2 25- -
= 2 RK S
3 g MF
\3-/ Ky
5
20- Vs
) 1 ] 1
40 45 30
V0, max{mi/kg-min)
R4 VARSI 2 44 L IBFSAEE 3FEOK

RERERE (WP

Height  weight Age Vo,max VEmax HRmax
Sport- club ! cm kg yrs I/min  ml/kg'min  1/min beats/min
Athletic sport Al 172.8 64.6 20.4 3.55 54.99 122.3 1839.5
Volleyball ] 174.6 67.8 201 3.43 50.47 119.8 190.7
Basketball 8 174 1 64.8 19.8 3.88 59.77 129.8 189.8
Baseball 8 172.4 66.5 19.4 3.53 53.42 118.9 189.8
Judo 5 174.9 71.1 20.4 3.48 48.94 107.3 188.0
Soccer 4 169.3 64.0 18.5 3.70 58.27 129.5 190.0
Handball 3 169.0 60.3 20.0 3.21 53.31 104.6 193.3
Karate 2 171.0 65.9 20.0 3.90 59.52 129.5 196.0
Swimming 2 171.3 63.8 21.0 3.65 57.19 141.7 190.0
Aikido 2 170.9 60.5 20.0 3.13 51.69 95.8 195.0
Gymnastics 2 165.0 59.0 21.0 3.06 51.82 123.4 197.0
Tennis 1 171.0 65.0 21.0 3.42 52.62 143.3 192.0
Ping-~pong 1 174.0 58.0 20.0 3.21 56.38 106.6 188.0
Kendo i 174.5 80.0 20.0 4.18 52.25 149.3 188.0
Skiing 1 170.5 86.5 22.0 3.76 56.54 124.0 188.0
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Height  Weight Age VO,max VEmax HRmax
Sport club n cm kg yrs 1/min ml/min  1/min  beats/min
Volleyball 16 161.2 56.5 19.6 2.55 45.27 80.2 185.3
Basketball 11 160.0 55.1 20.1 2.55 46.34 80.1 183.8
Athletic sport 6 160.2 52.0 20.5 2.36 45.56 76.4 186.7
Tennis 5 162.7 52.7 19.8 2.36 44.72 75.1 190.0
Gymnastics 3 159.5 54.2 19.3 2.1 37.70 71.4 194.7
Kendo 1 158.7 52.0 20.0 2.29 44.04 89.2 180.0
Dance 1 156.0 46.5 20.0 2.33 50.11 70.4 190.0
Maximal oxygen uplake 5 co milkg mir; Maximal oxygen uplake mllkgmin
”"gge‘ Ba : = Umin 40 20
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. 355[Anietic sportn=11 ]
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306 iy s 0

343)Vol =3 m

348} udon=ny } — J
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R5 %777k} sRAMHRERE (B K6 %777kt rsRABRERE (XF)
By LR E X e o te, THhot

07 7 733t Vo, max

%7 5 7} sVo,max &, £6, K7,
®5, K6xRd,

BFEIARY » bR—L, BFE, Hyp—,
Kk, &3k, BEE, B, ~v -1, 5=
A, fE, F8, 458, Sv—-F—-n1, F15
237 DWTRLZETR LT,

A ED 7 b Vo,max (FE)I R L B 2
ARy b E—AT59.77 ml/kgeminT
Botce MBEN T2 T T ITFTET 48.94
ml/kgemin ©% -7, Vo,max GEB) 23R b
Bhotcz 772, T 4.18 I/min Th
oo MBEI T2 T 7T 8T 3.06 I/min

BFEEVA, AAF y b E—n, BE, A
V—R—n, F=2, §E, ki, #H72757
DVTHCHE LT,

AT B S - b Vo,max (F#)24E b s -
o7 7%, £V AT50.11 ml/kgemintd -
foo BRBIED » 7= DIL, i8¢ 37.70 ml/kg -
min T - #z, Vo,max (P4 b Bk - 1
277, RAr v b E-RLERAV—FE—-nT
2.55/min TH o1, RIEISTDIX, &
HC 2.111/min ¢35 -t

=% 8=

APEROBINL, SIRAEHFERETRE
#oVo,max % HE L, MY - SATEC et
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¥I%, X bRE s 57X Vo, max O HE
HTBEIETHoT, Wb, BFCIWTEM
¥ b Vo,max OREIL, HiMkE Y.N. (2
B o SRH ., b A=) D68.17 ml/kgemin
(Vo,max 4.84 1/min) T »7, H#E Y.N.
12, Vo,max TR\ THBRETH D, ER¥EH
BEMEERFEEL LTIBELERV-TW5,

L L, hRO—MRFITIUT 5 BN EFEY
b Vo,max i\ T Saltin & (1967) %, B
F-¢ 85 ml/kgemin, ZF¢ 70 ml/kgemin ¢
HBHEWMEL TS, @#HRE YN kT
BATAEY b Vo, max Kk X5 o ke Dik, Bk
% T.D. (244, +v #—) D65.42 ml/kg.
min (Vo,max 3.86 I/min) T -7,

AFRILE T, BFREARAY » bE—2,
W+ v I —MERERREAECT STV,
Saltin & Astrand (1967) i%, 7 B AA# YV } Y
— A% =, FY=2VF—) VI RORBEDE
FICBE L TE\ Vo, maxy #& LT\ 5, )

LI\ T, BAAEEY ) Vo, max ORE
XEsE MY, (3F4E, “AYy bAE—1)
©51.18 ml/kgemin (Vozmax2.61 1/min) C
»bH, KT, gHEY.T. (254, Sv-
#—n1) 050.84 ml/kgemin (Vo,max2.721/
min) CTh -t Vo,max ico\Tit, BikE
M.S. -¢2.85 1/min, ##EM.K.©2.84 1/min,
gtk T.1 ¢ 2.84 /min & BE 5 (1968) 23
45 Lz BARA dEEgE & 0 Vo,max 2.82 1/
min X D kE\s, LovL, BEEEHRD Vo,
maxh b RAUE, KR COFERII—IETFI
B L, O

Kic, &40 B75IVo,max ORFERICDOL
TEELTARID, BFERWTUL, 1HF4L£D
BfrkEM Y Vo,maxit, 54.76ml/kg-min

(Vo,max 3.48 1/min) T, 2454 DBkE
Wy Vozmax ¥ 55.53 ml/kgsmin (Vozmax
3.67 I/min) T, 3 44 0 BT HKE Y h Vo, max
13, 53.02 ml/kgemin (Vozmax3.55 1/min)
THoto B, BAGLERE1FEE, 2484,
SEEORMBMER Y xBE, 1EEMLL2E
ML, 2FERLIFEELETES LTV

Foo ZAUL, AU (1972) 538 ~3IEOBFK
EFEENGE LENOERERACERIEZRLT
WhM Lo Lighih, KPR TIL 3 #ERT
Lo T BT, SHEeF¥Fr@ELTHEL
T RDERSHH, —T7, KFEHEVTULL
SEAEDBRAENM D Vo,max i3 44.85 ml/kg-
min (Vo,max 2.45 I/min) , 2 454 o BRIk
FX4h Vo,max i 44.7 ml/kgemin (Vo,max
2.45 1/min) ¢, 3 £ 0 B FEY h Vo, max
1%, 45.90 ml/kg-min (Vo,max 2.51 1/min)
THh oteo HFICIHIT 5 BEHFEYS Y Vo,max
OEIBEIEEVTH D, oI
b (1972) D#HEL—-FH LT3, I BT,
WARIS3EERE 2 424 D Vo, max & FARISAEREE 3 4F
H 0 Vo,max iz > \~ THBHCER L TH X
5. BFCH\T Vo,max i3 FECHML (P
<0.02) , TFIEECTHFEABLERRZD L
Hice Linl, HEIIMET —2%25E, BiL
tEYh Vo,max OWA T 5EHE b Bk
%, MEOELPEIEELTVWE EBbh
%,

7 5 7 Bl HadeVo,max IZ O\ TELET
L, BFTRAAY » P E—ANBMEER
y Vo, max 59.77 ml/kgeminTH & &5 » oo

B A ED » oDk, FiE48.94 ml/kgeminT
BHofco PED, NARF y bE-L e Hy h—
o Kikls ERABEDT SR TWB 27 7 7L kAL
oD T L, s - 4% - Rl &
HaF A 2 LB L L2 3 70T %
HTi, WFTIL, FVARN B EEYD
Vozmax 50.11 ml/kgemind & 4 & - 7203,
AU EEE BRI D A R — v T OEBI IR
BESTDTHA 5, BLEDH-TDILEED
Bif7 A ¥ Vo,max 37.70 ml/kgemin ©,
Zhir Atomi & (1974) 2 EH LTS5k

(20~29%%) D BT b Vo, max 37.5 ml/
kgemin & k< —H LT TF T E W T
1%, 77 7HEE & Vo,max ORERILS E DT
Xh Lich ot

B EdR~XI-Z L, @RREHEFHREER
2 OVo,max ik, —WEFE KD L350
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AR L, BEMTED - TR AT L b 2 v o
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Abstract

During maximal bicycle ergometer exercise,
the oxygen uptake was determined in 60 male and
43 female students of Physical Education Course in
Kanazawa University. For male, the highest value
(subject Y.N., sophomore, basketball player) was
68.17 ml/kg.min (4.84 1/min). For female, the
highest value (subject M.Y., iunior, basketball
player) was 51.18 ml/kg.min (2.61 1/min). Cros-
ssectionally, male sophomore had the highest value
(55.53 ml/kg.min) in all grades. Longitudinally,
Vozmax increased significantly from sophomore in
1978 (male, 3.31 1/min and female, 2.27 1/min)
to junior in 1979 (male, 3.61 1/min and female,
2.49 1/min).

2 2 X @

D Astrand, P. O. and I. Ryhming. A Nomogram
for calculation of aerobic capacity (physical
fitness) from pulse rate during submaximal
work. J. Appl. Physiol. 7:218—221, 1954.

2) Atomi, Y. and M. Miyashita. Maximal aerobic
power of Japanese active and sedentary adult
females of different ages (20 to 62 years) Med.
Sci. Sports. 6:223—225, 1974.

3) Bonen, A, et al. Prediction of maximal oxygen
uptake in boys, age 7—15 years. Med. Sci.
Sports 11:24—29, 1979.

4) Cunningham, D, A,, et al. The cardiopulmonary
capacities of young hockey players: age 10.
Med. Sci. Sports. 8:23—25, 1976.

5) Cunningham, D. A, et al. Reliability and rep—
roducibility of maximal oxygen uptake meas—
urement in children. Med. Sci. Sports. 9:104
—108, 1977.

6) Forrest, A. D. Prediction of maximum aerobic
power in untrained females. Res. Quart. 49:
20—27, 1978

7) Frank, I. K., et al. Relationship of maximal
leg force and composition to treadmill and
bicycle. Med. Sci. Sports. §:38—43, 1974.

8) Gleser, M. A, et al. The effect on Vozmax of
adding arm work to maximal leg work. Med.
Sci. Sports. 6:104—107, 1974.

" 9) Hagberg, J. M., and M. D. Giese., and R. B.

Schneider. Comparison of Three procedures for
measuring Vozmax in competitive cyclists,
Europ. J. Appl. Physiol. 39:47—52, 1978.

10) Hill, A. V., and H. Lupton. Muscular exercise
laticacid, and the supply utilization of oxygen.
Quart. J. Med. 16:135—171, 1923.

1) BHEN, ETREME, Ed4EELER, K
fEELE, 209—214, 1977.

12) FMBF, HREEL, DMERERERE ORKEH
REEUE, AFORE 29 :219—225, 1979.
13) Jack, F. W., and L. G. Sharer. Prediction of
maximal oxygen intake from running perfor—
mances of untrained young men. Res. Quart'

43:89—93, 1972.

14) HLll3&, $EFER, FEMC T s BABEER
B ETRBE DBEHEME  Res. Journal of physical
education. 7 : 153—166, 1972.

15) Krahenbuhl, G. S., et al. Field estimation of
Voymax in children eight years of age. Med.
Sci. Sports §:37—40, 1977.

16) BHEFHAD, AAA—FBREET ORARRIER
B -8 BAGEHE, A£-vHEERR
£ 1968.

17) Leroy, H. G., et al. Prediction of maximal
oxygen uptake in young women jogger. Res.
Quart. 48:61—67, 1977.

18) Matsui, H. and M. Miyashita Maximum oxy-
gen intake and its relationship to body weight
of Japanese adolescents. Med. Sci. Sports. 4:26
—32, 1972.

19) Pedersen, P. K., and Kurt, J, Zrensen. Maximal
oxygen uptake in young woman with training,
inactivity, and retraining. Med. Sci. Sport 10:
233—237, 1978.

20) Philio, C., et al. Comparison of oxygen uptake
during maximal work on the treadmill and
rowing ergometer. Med. Sci. Sports. §:10]—
103, 1974.

21) Robinson, S. et al. New records in human
power. Science. 85:409—410, 1937.

22) Saltin, B., and P. O. Astrand. Maximal oxygen
uptake in athletes. J. Appl. Physiol. 23:353—
358, 1967.



