Japan Soci ety of Exercise and Sports Physi ol ogy

H AEB) A FEAEAERS
19855 25 87~94, 2012

725 LNV ORBRIRET BT 5 /M)
LIAE 2 AEFNTHNT B HRIVE VIRE

HE—Er - F O TR - IRIEFE T - AT - 2k R

Hormonal Responses to Resistance Exercise with Small
Muscle Groups in Different Levels of Hypoxia
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Summary

This study aimed to clarify the hormonal responses to resistance exercise with small
muscle groups in different levels of hypoxia. Eight healthy male adults (23%1 yrs)
performed four trials: 1) exercise in normal conditions (N); 2) exercise in hypoxic
conditions corresponding to 3000m above sea level (H1); 3) exercise in 5000m above sea
level (H2); and 4) rest in 5000m above sea level (C). N, H1, and H2 performed 3 sets of
exhaustive arm curl exercise at the workload of 8 repetition maximum in each condition,
and C just kept rest in the condition. Mean values of SpO; in H2 and C were
significantly lower than those in N and H1 through the experiment (P<C0.0l). Growth
hormone (GH) concentration at immediately and 15 min after the exercise in C were
significantly higher than those in H1 (P<C0.05). Furthermore, the values in C and H2 at
30 min after the exercise were significantly higher than that in N (P<C0.05), but no
significant differences were found in GH between N and HI. Cortisol concentration at 30
min after the exercise was significantly higher in HZ compared to that in N (P<0.05).
These results suggest that GH and cortisol were increased in a hypoxic conditions
corresponding to 5000m above sea level compared to normal conditions, but not in
~3000m above sea level. Furthermore, it is also suggested that the increased those
hormones would be mainly attributed to severe hypoxic stimulus rather than exercise
stimulus.
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Fig. 1 Side and front/rear view of arm curl ergometer used in this experiment. The subject sat beside the
ergometer and placed his elbow at the center of the pulley and adjusted the grip position. Arm curl
exercise was performed in the range of elbow joint between 10 to 100 degrees.
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Fig. 2 Experimental protocol. Each test was performed inspiring room air or a hypoxic gas mixture corresponding
to 3000m (14.5%0:) or 5000m (11.7%0.) above sea level provided from an environment simulator room.
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Fig. 3 Changes in arterial oxygen saturation
(Sp0:) in each condition during experi-

ment. "TP<0.01 vs. N. ¥ P<0.01 vs. H1.
Values are means = SE.
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Fig. 4 Changes in blood lactate (A), serum growth hormone (B), IGF-I (C), and cortisol concentration (D) in each
condition during experiment. ** P<0.01, *P<0.05 vs. pre. "P<0.05 vs. N. *P<0.05 vs. H1. *P<0.05 vs.

H2. Values are means + SE.
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