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Abstract: Fish scale is a calcified tissue that contains osteoblasts, osteoclasts, and bone matrix, all
of which are similar to those found in mammalian membrane bone. Recently, we developed a new
in vitro model system using goldfish scales. This system can detect the activities of osteoblasts and
osteoclasts with alkaline phosphatase (ALP) and tartrate-resistant acid phosphatase (TRAP) as
respective markers and can analyze the co-relationship between osteoblasts and osteoclasts. Using
this system, we previously indicated that osteoblastic and osteoclastic activities in the scales
responded to simulated microgravity with a three-dimensional clinostat. As these activities in the
scales were not changed by stimulation with a two-dimensional clinostat, we believe that the
response to simulated microgravity in scale osteoblasts and osteoclasts is a specific phenomenon.
Thus, to analyze bone metabolism in scales under microgravity conditions such as those
experienced during space flights, we examined culture conditions in goldfish scales. We found that
normal scales and regenerating scales treated by hypochlorous acid could be cultured in Leibovitz
L-15 medium supplemented with 10% fetal bovine serum for 1 week at 25°C. After these scales
were kept in the above medium at 4°C, the response of hyper-gravity loading under acceleration
by vibration (3 G, 10 min) was examined. The TRAP activities in the normal and regenerating
scales kept at 4°C for 1 week significantly decreased, while ALP activities in these scales
significantly increased. These responses in the scales kept at 4°C for 1 week were very similar to
those in the untreated scales just after collection from goldfish. We concluded that fish scales are a
suitable material for the analysis of bone metabolism under microgravity conditions, such as those
experienced during space flights.
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