Acute physiological responses during walking under low oxygen exposure of 4000m altitude
environment

J. Yamauchi, 2?3 H. Koike! and N. Morita,* 1Tokyo Metropolitan University, Tokyo, Japan, 2Future | nstitute for
Sport Sciences, Tokyo, Japan, 3Research Center in Back, Neck, Other Joint Pain and Human Performance
(BNOJPH), Faculty of Associated Medical Sciences, Khon Kaen University, Khon Kaen, Thailand and
“4Hokkaido University of Education, lwamizawa, Hokkaido, Japan.

Background. Physiological functions are adapted when ascendinyeal#®00m and ®posing to the
hypoxic ewironment. Asaltitude increases, the density of oxygen in air and the atmospheric pressure is
decreased from that at seade Theseatmospheric conditions result in a reduction in the partial pressure of
oxygen and causes thevélpment of acute mountain sickness in someviddals. Duringmaximum a&ercise
in the hypoxic environment, maximum oxygen consumptio@,(wax) is lower and blood lactate concentration
is greater than those in the normoxia conditionyéser, it is gill unclear hav the lav intensity e&ercise under
the hypoxic exposure simulated to 4000m altitude environment affects physiological functions.

Purpose. The purpose of this study was tovestigate plysiological responses duringweintensity
exacise in a lav oxygen environment.

Method. Twelve healtly men performed stationary walking in normoxia (NOR: 20% d&litude Om)
and hypoxic (HYP: 12.8% £ equivalent to 4000m altitude) conditions. Experiment was carried out at the
climate chamber at an ambient temperature of 25° andveetatinidity of 50%. The xercise condition was set
at NOR. Subjects alked with arm swing at the same place ang there asked to raise their knees up to the
greater trochanter of femusO repeats per minute for 5 minuteBxercise intensity was 204 4.4% HRmax
calculated by Karvonendfmula. Peripheratapillary oxygen saturation (SpJ? oxygen consumption @),
heart rate, rating of peraed exertion (RPE), blood lactate and glucose were measured using pulse oxaneter
metabolic cart, heart rate monit@org scale and a blood test meters, respelsti Also, respiratory xechange
ratio (RER: VCQ/VO,) was calculated.

Results and discussion. Our results shw that during the v intensity &ercise under the ypoxic
exposure simulated to 4000m altitude environme@t, Was no dfferent as compared to normoxiovgéonment;
however, RER became close to 1 and the blood glucose and lactate concentrations incidssethe lav
oxygen exposure increased the heart rate at rest and dxencgse, indicating increasing sympathetic atyi
There results suggest that temporary exposure toypoxit environment promotes the utilization of the
glycolytic energy pathway compared to the sameectse performed in a normoxic environment.
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