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Abstract: Fish scale is calcified tissue that contains osteoblasts, osteoclasts, and the bone matrix, 
all of which are similar to those found in mammalian membrane bone. Recently, we developed a 
new in vitro assay system using fish scale, which can be used to detect the activities of scale 
osteoblasts and osteoclasts simultaneously using the alkaline phosphatase (ALP) and the 
tartrate-resistant acid phosphatase (TRAP) assay, respectively. Using the assay system, we 
examined hyper-gravity (3G) responses by centrifuge and vibration in the fish scales and 
compared these responses with those in the mouse calvarial bone. In addition, we developed an 
apparatus for space experiments using a recovery satellite and examined hyper-gravity (3G) by 
vibration responses to the fish scales. We found that the ALP activity in the goldfish scales 
significantly increased under 3G loading by centrifuge and vibration, while the TRAP activity in 
both loaded scales of goldfish significantly decreased. Similar results were obtained in the mouse 
calvarial bone. The goldfish scales that were put into the bag that would be used in the recovery 
satellite responded to hyper-gravity responses by vibration, as explained above. Thus, our assay 
system may help explain the mechanism of bone loss, such as that occurring during space flight.  
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