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The Effects of Walking Exercise in Hypobaric Hypoxic Environments
on the Autonomic Nervous System and the Arterial Stiffness of Post-exercise
in Middle-aged and Elderly Persons

Tamotsu TERAQO, Hideki OZAWA, Nobutaka MITA, Ichiro KUWAHIRA and Hirohisa UCHIDA

Abstract

The purpose of this study is to elucidate the effects of walking exercise in hypobaric hypoxic environments on the
autonomic nervous system and artery stiffness in middle-aged and elderly persons. Seven male adults volunteered for this
study. The subjects walked for 45-60 minutes on a treadmill in three environments ; normobaric normoxic environment (NE)
at sea level ; hypobaric hypoxic environments at 1500m (HE1) ; and 2000m (HE2) simulated altitude. The following
parameters were measured during exercise and 30 minutes post exercise in NE, HEI and HE2 ; arterial oxygen saturation
(SpO,), the autonomic nervous system by determining the subjects relative pupil radius, and arterial stiffness index (baPWV).
Our results were as follows : (1) The SpO, during exercise in HE2 was significantly lower than that in NE and HEI (p <
0.01). (2) The relative pupil radius after 30 minutes post-exercise in HE1 was significantly lower than that in NE and HE2 (p
<0.05). (3) The baPWV after 30 minutes post-exercise in HE1 was significantly lower than that in NE (p <0.05). (4) HE2
showed a tendency higher than that in the other two environments. The baPWV can be temporarily improved by acute
walking exercise in HE1. These results suggest that walking exercise in hypobaric hypoxic environment at 1500 m altitude
may be a useful method for stimulating the activity of the autonomic nervous system and improvement of arterial stiffness in
middle and elderly persons.

(Tokai J. Sports Med. Sci. No. 21, 43-50, 2009)
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Fig. 1 Changes in arterial oxygen saturation (SpO2) during
exercise in three environments.
Values are expressed as means = SD. NE (sea level)
; normobaric normoxic environment, HE1 ; hypobaric
hypoxic environment at 1500 m simulated altitude, HE2
; hypobaric hypoxic environment at 2000 m simulated
altitude. ** p <0.01
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Fig. 2 Changes in RPE during exercise in three environments.
Values are expressed as means + SD. NE (sea level)
; normobaric normoxic environment, HE1 ; hypobaric
hypoxic environment at 1500 m simulated altitude, HE2
; hypobaric hypoxic environment at 2000 m simulated
altitude. * p < 0.05
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Fig. 3 Changes in relative pupil radius after 30 minutes post-
exercise in three environments.
Values are expressed as means = SD. NE (sea level)
; normobaric normoxic environment, HE1 ; hypobaric
hypoxic environment at 1500 m simulated altitude, HE2
; hypobaric hypoxic environment at 2000 m simulated
altitude. * p < 0.05
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Fig. 4 Changes in baPWV after 30 minutes post-exercise in
three environments.
Values are expressed as means = SD. NE (sea level)
; normobaric normoxic environment, HE1 ; hypobaric
hypoxic environment at 1500 m simulated altitude, HE2
; hypobaric hypoxic environment at 2000 m simulated
altitude. * p < 0.05
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