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Prediction of Physical Performance for High Altitude Climber

by

Kazuo Kikuchi
Laboratory of Ergonomics, Department of Industrial Design,
Kyushu Institute of Design

ABSTRACT

The purpose of this study is to predict the physical performance of the high altitude
climbers. In the experiment I, seven active sportsmen (TG: trained group) and seven
sedentary men (UG: untrained group) participated in the experiment. A near-infrared
spectroscopy was applied to measure the oxidative dynamic response in skeletal muscle during
maximal ramp exercise at sea level (SL: 760 mmHg). In the experiment I, six healthy
subjects performed the maximal exercise tests to measure the oxidative dynamic response at
simulated altitudes of SL, 2,000 m (596 mmHg) and 4,000 m (462 mmHg) , respectively.
The tissue oxygen saturation (StO,) during the maximal exercise in the TG was significantly
lower than that in the UG, indicating the larger capacity of O, extraction in the TG compared
to the UG. Significantly higher value of (Sa0,-StO,) during the exercise at SL was observed
in the TG than that in UG. Therefore, it is suggested that O, supply to the muscle tissue in the
TG is greater than that in the UG. Since a significant decrease in (Sa0,-StO,) values during
exercise at 4,000 m was seen, it is suggested that the O, supply to the muscle tissue is limited,
especially at higher altitudes.

These results suggested that the potential high altitude climber should have higher values in
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the arterial oxygen saturation, O, extraction capacity, and the (Sa0,-StO,) during exercise

under acute hypobaric hypoxia.
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FRFEIIERS) D2 RAHIW PIBRE AL L 1 h FLEREYAE

IEIZTHEICOVWTHHTRAT AL %R
B35,

1.2 K/ &
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B & OVEEBh P I B AR ICHIE 21T o 72, PSA-
M 60WHE, F—yEH - LHEETH S
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®1 ERIOWREOSHEEE

Height Weight Age Vs
(cm) (kg) (yrs) | (ml/min/kg)
Trained |[171.5£57 [68.7£87 [21.0+ 1.4 [426£6.2

Untrained |170.8+5.0 |61.0£6.1 [21.7X£1.6 [313+75

n.s | ns n.s p<0.05

(fti, FHfE+ SD)
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7B, oxy Hb B & UF deoxy Hb IZ LT OH DS
B,

oxy Hb = Total Hb X StO,
deoxy Hb = Total Hb — oxy Hb
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L) ERSIMFEEFORM L 2T 72,

1.3 & &
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MEBDIEEHERICILL, X (p<005) i
2~3%IFLEMEERT LPBES R (K3).

(Sa0, — St0,) IZBWVTiX, BHEHIZ, &
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BB CTIIA29~30%DIEZE R L, §8E
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LA, SBEEREO T IRRIRE T X V) 30cm-
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