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Abstract

The purpose of this study is to elucidate the effects of walking exercise in a hypobaric hypoxic environment on the
autonomic nervous system, peripheral blood circulation and arterial stiffness in middle-aged and elderly persons. Four male
adults aged 47 to 61 years volunteered for this study. The subjects walked for 45-60 minutes on a treadmill in two
environments; normobaric normoxic environment (NE) at sea level; and hypobaric hypoxic environment at 1500m (HE)
simulated altitude. The following parameters were measured during exercise and next morning post exercise in NE and HE for
2 days; heart rate, RPE, arterial oxygen saturation (SpOz), the autonomic nervous system (HF normalized unit; HFnu),
SDPTG aging index (SDPTGAI) with accelerated plethysmogram, and arterial stiffness index (baPWV). Our results showed
(1) the heart rate during exercise in HE was significantly higher than that in NE (p<<0.05); (2) the HFnu during exercise
in HE was significantly lower than that in NE (p<<0.05); (3) the SpO, during exercise in HE was significantly lower than
that in NE (p<<0.01); (4) the RPE during exercise in HE was significantly higher than that in NE (p<<0.05); (5) the
HFnu of post-exercise in HE was significantly higher than that in NE (p<<0.05); (6) the SDPTGAI of post-exercise in HE
was significantly lower than that in NE (p<<0.05). These results suggest that walking exercise in a hypobaric hypoxic
environment at 1500 m for 2 days altitude may be a useful method for stimulating the activity of the autonomic nervous
system and improvement of peripheral blood circulation in middle and elderly persons.

(Tokai J. Sports Med. Sci. No. 24, 57-64, 2012)
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Fig. 1 Changes in heart rate during exercise in two environ-
ments.
Values are expressed as means£SD. NE (sea level);
normobaric normoxic environment, HE; hypobaric
hypoxic environment at 1500m simulated altitude.
*p<0.05
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Fig. 2 Changes in HFnu during exercise in two environ-
ments.
Values are expressed as meanstSD. NE (sea level);
normobaric normoxic environment, HE; hypobaric
hypoxic environment at 1500m simulated altitude.
*p<0.05
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Fig. 3 Changes in arterial oxygen saturation (SpO,) during
exercise in two environments.
Values are expressed as meanstSD. NE (sea level);
normobaric normoxic environment, HE; hypobaric
hypoxic environment at 1500m simulated altitude.
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Fig. 4 Changes in RPE during exercise in two environments.
Values are expressed as means*SD. NE (sea level);
normobaric normoxic environment, HE; hypobaric
hypoxic environment at 1500m simulated altitude.
*p<0.05
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Fig. 5 Changes in HFnu at next morning post exercise in two
environments for 2 days.
Values are expressed as means*SD. NE (sea level);
normobaric normoxic environment, HE; hypobaric
hypoxic environment at 1500m simulated altitude.
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Fig. 6 Changes in SDPTG Aging index at next morning post
exercise in two environments for 2 days.
Values are expressed as means+SD. NE (sea level);
normobaric normoxic environment, HE; hypobaric
hypoxic environment at 1500m simulated altitude.
*p<0.05
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Fig. 7 Changes in baPWV at next morning post exercise in
two environments for 2 days.
Values are expressed as means*SD. NE (sea level);
normobaric normoxic environment, HE; hypobaric
hypoxic environment at 1500m simulated altitude.
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