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Abstract

The purpose of this study was to investigate the influence of physiological factors which effect
oxygen kinetics and energy system contribution on the power of Wingate test (WT), with
focusing on the difference of aerobic capacity. Twenty three male track and field athletes -
(sprinters, long distance runners and decathletes) performed the WT on electromagnetic-
braked cycle ergometer. The applied resistance was 7.5% of body weight, and the duration was
60 seconds. Moreover, aerobic capacity (maximal oxygen uptake [VO,max]) was determined
by an incremental test, and anaerobic capacity (maximal accumulated oxygen deficit [MAOD])
was determined by a supramaximal constant load test. The oxygen uptake during each test
was recorded by a breath-by-breath method. The participants were divided into two group
which was high VO,max group (ngh group; n = 11) and low VO,max group (Low group:
n = 12). In the results, although the VOZmax was significantly higher in the High group, the
MAOD was not significantly different between two groups. The oxygen uptake during WT .
was significantly higher in the High group, and the accumulated oxygen deficit during WT
was significantly higher in the Low group. The aerobic contribution was significantly higher in
the High group than in the Low group. In contrast, the anaerobic contribution was significantly
higher in the Low group than in the High group. These results suggest that by the difference
of aerobic capac1ty aerobic and anaerobic energy supply contribution was different in WT. )
(Jpn. J. Phys. Fitness Sports Med., 60(5) : 503~510(2011))
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Table 1  Physical characteristics.

Toial High T.ow
(0=23) {o=11) (n=12)
Age(yead)  218:%30 22736 W92
Height em) 1747 %81 172340 1769 252"
Weight (kg) 66359 631246 92286"
%Fat(%)  78%21 6924  BEE L6
LBM(kg)  S801:k44  S5EE3D G00 k48"
# p<0.08 '

Values presented are means * SD. Twenty three
athletes participated in the present study. Eight are
Sprinters, nine are long distance runners, and six-are
decathletes. .
Asterisk indicate significant difference between High
and Low group.
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Fig. 1 Maximal oxygen uptake (VO,max; white bar) and maximal accumulated
oxygen deficit (MAOD; grey bar) in High, Low group, and whole subject.
Asterisk indicate significant difference between High and Low group.
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Fig. 2 Relative energy system (aerobic and anaerobic
metabolism) contribution for 30 and 60 seconds
wingate test. %Aero and %Anaero show in white
and grey bar, respectivery.

Asterisk indicate significant difference between
High and Low group in %Aero and %Anaero.
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Fig. 3 Time course of oxygen uptake over the 60
seconds of the wingate test in High (dotted line)
and Low group (solid line). Asterisk indicate
significant
difference between High and Low group.
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Table 2 Performance and physiological responses in wingate test.

Total

High

Low Difference

654 1 92
MP30

9.84  0.65

605 & 76 699 & 83 *

&1 0.64 19.05 = D.61 s,
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YVOWT
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lsec. s
5 mlkgminy 42.7 & 71
VOr-wT .
(%VOmax) 964 & 1L5
S0sec. o

12,80 % 199
s

-

S

1084 2 255 142 2 347

36.6 = 78
613 % 138

9.1k 44 hid

393 & 56 *
95.8 &= 134

46.5 & 6.7

2N

97.9 & 0.0

e p<G.01, *:p<l05, $:p<0.0

Significant difference between High and Low group.
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