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We examined whether indirect maximal oxygen debt (YmA or YmB) derived by a mathe-
matical equation (Dimri et al.,, 1980) would accurately approximate the directly measured
maximal oxygen debt. The subjects for this study were 17 healthy male volunteers (8 athletes
and 9 untrained college students) 18-26 years of age. An exhaustive 60-s cycling, as an exercise
stimulus for determining maximal oxygen debt, was administered to each subject on a Monark
bicycle ergometer with toe-stirrups. Criteria for the resting condition were a heart rate
approximately equal to his usual rate and time of his lying (more than 30 min). The maximal
oxygen debt (1) was calculated as the difference between the total oxygen uptake of recovery
period (60 min) and the product of the pre-exercise resting oxygen uptake (1/min) and
equivalent time in minutes required for the post-exercise gas collection. The pre- and post-
exercise gas collection were made each minute during the respective entire testing periods.
YmA and YmB were extrapolated from the measurements of excess oxygen uptake over the
pre-exercise resting value at the end of 9 min and 15 min of the post-exercise period respective-
ly ; and both were assumed to represent maximal oxygen debt over a 60 min period. YmA (6.
73%£2.60/) and YmB (6.24+2.10/) calculated from the extrapolation procedure were highly
correlated (r=0.950 and r=0.940, respectively) with observed maximal oxygen debt. Absolute
oxygen debt determined by the extrapolation procedure, however, differed significantly (P <
0.001) from the directly measured maximal oxygen debt (7.31+2.00/), i.e., YmA and YmB were
0.58/ (or 7.9%) and 0.89/ (12.2%) lower than the directly measured maximal oxygen debt. It is
suggested that the extrapolation procedure proposed by Dimri et al. needs to be investigated
in further studies.

NI | -El ectronic Library Service



Japan Soci ety of Physiol ogical Anthropol ogy

184 Dimrio fHEE L EAIEC L AR ABRAERE

Key words: Maximal oxygen debt, Extrapolation procedure, Exhaustive 60-s bicycle work

MREHN

HIR(FEREIL, KSPOBRLEMLILLDL=RNV
¥R RETHIARREFERLBRYLEL LR
THBIEE IR ERATP, CPR7 ) a—7v)
X )= F -k RET D BB FRREICKE S
h5, F T BRABREABETERREFRED—1F
B L X T &7 (Astrand and Rodahl, 1970 ; Hill,
1924 ; Katch and Henry, 1972), ZOEIZESFEIZ D
T3, BBREMEFEEONREMRETH S HARRE
= (Astrand, 1960 ; Astrand and Rodahl, 1970;
Hermansen, 1969 ; Ikai et al., 1970; Saltin and
Astrand, 1967) < anaerobic threshold (Davis et al,,
1976 ; Tanaka, 1985; Wasserman, 1984; Yoshida
et al, 1981) @ K ICFABEICKRE ShTWwil, £
DERERE LTI, performance & DEARICE T
K FLL—HKL-RERNE LTty (Herman-
sen, 1969 ; Katch and Henry, 1972 ; Z#&/c b, 1981,
(Ll & FA, 1977), BRABRRAFEEOBANEE Y
8 -24% & Kk =\~ (Fujitsuka et al., 1986; Graham
and Andrew, 1973 ; EWH% b, 1974 ; ¥ L £ H,
1982 ; 7k L BEIE, 198D 7ok ofilc, HWERE—AIKC
ETHHIERMIAEW EXAT RS,

—7 Dimri 72 % (1980) 1%, EEOBEEREDE)
REAEHEB <2 —vERTCERERL, MRk
HERCL ZNEEOCBRAEEOEHITTETS
B ERRELL CoFER FREEr=
0.994~1=0.999D & AEBIAE R L, L2 EIEIICE
T BB 9-155 L BRI T L C LD xS

BB EMAET S, LiL Dimri 72 % (1980) 235445
e M AR LRI B I MR & (E R
PR EILL - TRE->TWA I END, RAMEEA
BEEXYRSAIHEECLFATELNES HEMTDH
5.

ABFFRE, 60RO R A BEREIFEEK O RELS
DHBMFEERE (A »oEHLEEABEARE
£, Dimri 7o H(1980) D ABR N SR DR KER
EEEORICED X 5 BARNZ LIS DT
L.

RERAE

BB, AFEOBTEERFEEFIAR IO
BF#EQLOFITATH D, HHREDOFRHE LU
REH B D FIME & EEERZE TR 1 @R L, R,
toe-stirrup (Lavoie and Dallaire, 1984 ; #¥&ich,
1985) HftFtcer— 7 HMEEE= LI A —FZHV
T, BEAR4L.5kp © X 560RHORKIERLE L.

BEABEAEER, UT2o00HErLRDR, T
e, QEEKERE 2 EE L6075 O REBmEE
WET, kL 2R ABRRAERE), LU0
Dimri 7z 5(1980)® F B R Ym=(Y,2—Y,*Y3)/
(2Y,—Y,—Ys) X vRd7 AT, SEE). 2L,
Y., Y. Yui¥, FhEIhLZEKELYE 2 EEEO
-3, 0-6, 0-97DEMBEEREEL0-3, 0
-9, 0-1500E&MEERETHH (LT, #EOE
DHLEHLEBRAREAEEY YmA, BEOHEND
B LR ABEAERY YmB L T5), ELKHED

Table 1. Physical characteristics of subjects.

N Age Height Weight Fat* 100m run
yr cm kg % s

Trained 8

Mean 19.8 169.3 60.3 13.6 11.7

SD 1.1 3.3 5.8 2.0 0.6
Untrained 9

Mean 20.4 171.2 60.5 13.4

SD 2.5 3.7 4.9 3.5

SD : standard deviation, *Fat was estimated from skinfold method.
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Fig.1l. Relationship between YmA and YmB. YmA
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