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Aerobic and anaerobic metabolism in grass skiing

Naoki NAKAGAWA

Summary

The purpose of present study was to clarify the physiological characteristics
of grass skiing from the viewpoint of aerobic and anaerobic metabolism.

0, uptake during pre-exercise,exercise and the first Zmin of recovery and
blood lactate concentration 3min or Smin after exercise were measured in
slalom (n=8) and giant slalom (n=7) performed by subjects who were members of
Japanese national team.

The aerobic, alactic and lactic fractions of total energy demands of both
slalom and giant sialom in grass skiing were calculated from Vep during exer-
cise(MNosz.,) and the first 2min of recovery(/AVo:...),and 0. equivalent of 3.15
#0./k body weight for lmmol/{ lactate accumulation(AVozpa).

| In slalom(21.18sec), 0. requirement was 3.4888(/Vou..;403u, N0z, ..; 2437,
MNos1a;6484) and the energy sources were derived from 11.7%aerobic,
69.8%alactic and 18.5%lactic metabolism. On the other hand, in giant slalom
(46.91sec) 02 requirement was 4,0861(/Vo,..;13164, MNog, .. ;2137d, AVos 1, ;6330)
and the energy sources were derived from 31. 7%aerobic, 52.8%alactic and 15.5%
lactic metabolism.

In 20sec bicycle ergometer pedalling, 0. requirement was 4.4430(AVo, .o, ;37TH,
MNoz oo ; 24750, NN0s1,4315908) and the energy sources were derived from 8.8%
aerobic, bb. 7T%alactic and 35.5%lactic metabolism. On the other hand, in 50sec
pedalling 0, requirement was 5.8480(AVou..;16984, Voo e, 22198, ANVou1a;193200)
and the energy were derived from 29. 4%aerobic, 38.2%alactic and 32.4%lactic
metabolism,

0, requirement in sialom and giant slalom correspond to about 70% and 80% of
it in each bicycle ergometer pedalling. And they were represented by low blood
lactate concentration(SL;3.0mmol/1, 20sec bicycle ergometer pedalling;7.0mmol/!
and GSL;3. 1mmol/1,50sec bicycle ergometer pedalling;9.3 mmol/f, p<0. 001
respectively).

From these results it was concluded that in grass skiing the energy supply
derived from lactic metabolism would be little and contribution rate of
alactic metabolism would be high.



Table 1. Physical characteristics and maximal aerobic power of the subjects.

Sub Age Stature Weight %Fat V 02max

(yr) (cm) (kg) (%) (d/kg-min)
KN 2 2 170 67. 6 14. 1 49. 9
HS 20 171 87. 0 18. 2 45. 7
MF 17 162 89. 0 17. 9 48. 8
SY 18 165 68. 0 13.5 '53. 3
Y I 21 170 59. 5 10. 6 50. 4
TN 19 174 71. 0 11. 8 47. 1
HH 20 164 69. 0 15. 3 51. 5
TM 186 170 84. 0 15.0 53. 1
T I 19 158 687. 5 19. 7 40. 8
YN 186 160 55. 5 10. 3 67. 7
X 19 167 67. 8 14. 8 50. 9




Table 2. Performance time of grass skiing with and without experimental devices.

Performance time of S L (sec) . Performance time of G S L (sec)
without with without with
Sub device device device device
SY 19.79 20. 89 44,67 45, 33
YN - - 47, 49 486, 217
TI - - 46, 58 47, 98
Y I 19.95 20. 92 : 46, 99 47,16
KN 19.63 20. 39 48, 48 44, 30
™ 21.14 22,82 51.22 50. 19
HH 20. 22 21.86 48, 22 47.15
MF 20. 42 20. 80 - -
TN 20.65 21.27 - -
HS 20.60 20. 50 - -
X 20. 30 21,18 47.31 46.91

SD 0.47 0.75 1.89 1.76




Table 3. Mean AVosex, JV02rec, AL A, AV02ra, AV02... and energy expenditure in grass skiing

and bicycle ergometer pedalling. (Mean=SD)
Exercises Nogey ZNo2+ss AL A ZVozra V02 0k Oxygen expenditure
() (w)  (mmol/i) (2l (#) (#/min) (e/k-min)

S L (21.18sec) 4032105 2437:462  3.0:0.6 648:164 34882621 9929:1976 142.9:23.1
G S L (46.91sec) 13161232 2137-289 3.110.4  633:z78 40862473 5244z710 81.9:12.9

Pedalling(20sec) 3771126 24752488  7.0x1.6 15902430 4442-834  13328z2%16 184, 7:25.8
Pedalling(50sec) 1698254 22192441 9,3:0.7 1932:151 5849:497 70182596 106, 7:12.1




Table 4. Comparison with the values per unit of body weight per second

in grass and alpine skiing,

(MeanzSD)
Variables Events slalom giant slalom
AV oaio/ kg s Grass 2.4310.39** 1.2810.15
(ml, kg s) % Alpine 1.6940. 34 1,360, 29
AV ozex/kg* s Grass 0.28+0.07*** 0.4110. 07
(m/ kg *+ s) Alpine 0.6110.12 0.41%0.11
AV osrec/ kg s Grass 1.7040, 32*** 0.67:0.09***
(md kg * s) Alpine 0.4010. 07 0.4020.07
AV osa/ kg s Grass 0.45%0.11** 0.20z0,02%**
(md, kg * s) Alpine 0.6810.15 0.55:0,11

¥Veicsteinas et al. (1984)

s%:p<0. 01 and **+*;p<0. 001
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and slalom(SL) at Nobeyama.
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