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Effects of Hyperbaric Exposure with High Oxygen Concentration on the Neuromuscular
Units and Physical Activity in Rats
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Abstract: Five-week-old rats were exposed to an atmospheric pressure of 1.25 with an oxygen
concentration of 36.0% for 12 h and exercised voluntarily for 12 h daily for 8 weeks. The
voluntary running activities were compared with those in age-matched rats without hyperbaric
exposure. Furthermore, the properties of the slow soleus and fast plantaris muscle fibers and their
spinal motoneurons were examined. The voluntary running activities of rats with or without
hyperbaric exposure increased during development. However, the activities were higher in rats
with hyperbaric exposure than in those without hyperbaric exposure. The oxidative enzyme
activity of the soleus and plantaris muscle fibers and their motoneurons increased following
hyperbaric exposure. It is concluded that hyperbaric exposure with high oxygen concentration
used in this study enhances the oxidative metabolism and thus the function of neuromuscular units
is promoted.

Key words, Oxidative Capacity, Hyperbaric Oxygenation, Skeletal Muscle Fiber, Spinal
Motoneuron, Voluntary Running Activity

[ 1 [5]
( ) ( )
( )
( )
[1]
(Goto-Kakizaki rat) (nuclear yellow)
[2, 3]
[4] 10u m
ATPase succinate dehydrogenase
(SDH)
( )
200 m
[ ] Wistar
[6. 7]
SDH
1.25 [ ]
36.0%
( )

This document is provided by JAXA.



11A ) ;
1C I
22 (
), pp- 210-211, 2006.
2. Yasuda K, Aoki N, Adachi T, Tsujimoto G, Gu
N, Matsunaga T, Kikuchi N, Tsuda K, Ishihara
11A A. Hyperbaric exposure with high oxygen
11B concentration 1inhibits growth-associated
increase in the glucose level of diabetic
Goto-Kakizaki rats. Diabetes Obes Metab, 8:
714-715, 2006.

3. Yasuda K, Adachi T, Gu N, Matsumoto A,
Matsunaga T, Tsujimoto G, Tsuda K, Ishihara
A. Effects of hyperbaric exposure with high
oxygen concentration on glucose and insulin
levels and skeletal muscle-fiber properties
in diabetic rats. Muscle Nerve, in press.

4. Ishihara A, Kawano F, Okiura T, Morimatsu F,
Ohira Y. Hyperbaric exposure with high

a oxygen concentration enhances oxidative
capacity of neuromuscular units. Neurosci
Res, 52: 146- 152, 2005.

L 1 5. Ishihara A, Roy RR, Ohira Y, lIbata Y,
Edgerton VR. Hypertrophy of rat plantaris
muscle fibers after voluntary running with
increasing loads. J Appl Physiol, 84: 2183-
2189, 1998.

6. Ishihara A, Roy RR, Edgerton VR. Succinate
dehydrogenase activity and soma size of
motoneurons innervating different portions
of the rat tibialis anterior. Neuroscience,

[4]1 68: 813-822, 1995.

7. Ishihara A, Ohira Y, Tanaka M, Nishikawa W,
Ishioka N, Higashibata A, lzumi R, Shimazu
T, Ibata Y. Cell body size and succinate

1.25 36.0% dehydrogenase activity of spinal moto-
neurons innervating the soleus muscle in
mice, rats, and cats. Neurochem Res, 26:
1301-1304, 2002.

This document is provided by JAXA.





