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Role of Gravity in the Growth and Development of Neuromuscular System

Yoshinobu Ohira, Fuminori Kawano, and Naoya Nakai

Grad. Sch. Med., Osaka Univ., Toyonaka City, Osaka 560-0043

E-mail: ohira@space.hss.osaka-u.ac.jp
Katsumasa Goto and Izumi Koizuka

St. Marianna Univ. Sch. Med., Kawasaki City, Kanagawa 216-8511
Shunji Nagaoka

Dept. Physiol, Fujita Health Univ. Sch. Health Sci., Toyoake City, Aichi 470-1192
Kazuhiko Imaizumi and Tetsuo Fukunaga

Fac. Human Sci. and Sp. Sci., Waseda Univ., Tokorozawa City,

Saitama 359-1192
Akihiko Ishihara

Kyoto Univ. Grad. Sch. Human Environ. Studies, Kyoto Univ., Kyoto 606-8501
Masao Yamasaki

Fukushima Med. Univ. Sch. Med., Fukushima City, Fukushima 960-1295
Yasuharu QOishi

Fac. Edu., Kumamoto Univ., Kumamoto City, Kumamoto, 860-8555

Abstract: The major purpose of our research group is to investigate the role of gravity in
the growth and development of mammalian neuromuscular system.  Effects of
gravitational unloading or loading at 2-G on the properties of neuromuscular system have
been studied in rats. Both passive and active tension produced by antigravity muscle,
soleus, is influenced by the length of muscle.  Since the angle of ankle joint at rest on the
floor was unchanged, the soleus length was stable even when the environmental gravity
was increased from 1- to 2-G. Therefore, most of the properties in 2-G group were
identical to those of 1-G control. On the contrary, the growth-associated changes of
morphological and functional properties of soleus, as well as motoneuron, were inhibited
by unloading. The data suggested that the unloading-related inhibition of normal growth
of neuromuscular system, especially in soleus muscle, was associated with abnormal
growth of hindlimb bones, which was irreversible and caused significant abnormality of
motor performance. It was indicated that stretching, which makes tension development
and afferent neural input possible, is essential for the growth and development of soleus
muscle.
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