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Abstract: Fish scales have been reported to be a better internal calcium reservoir for fish than body skeletons,
jaws, and otoliths, as examined in a **Ca-labeling study of the calcified tissues of goldfish and killifish. In
the scales, as in mammalian bone, type I collagen, bone y-carboxyglutamic acid protein, osteonectin, and
hydroxyapatite are present. The scales are formed by osteoblasts and are resorbed by osteoclasts, as in
mammalian bone. In addition, scale osteoblasts express alkaline phosphatase, and scale osteoclasts, both
mononucleated and multinucleated, express tartrate-resistant acid phosphatase. Using goldfish scales, we
have recently developed a new in vitro assay system and have reported that a novel derivative
(1-benzyl-2,4,6-tribromomelatonin) suppressed osteoclastic activity but increased osteoblastic activity. To
confirm the results in vitro, we examined the effect of this chemical on osteoclasts and osteoblasts of the
scales of goldfish in vivo. An in vivo experiment provided a result similar to that of an in vitro experiment.
Furthermore, in ovariectomized rats and rats maintained with low calcium diets, oral administration of this
chemical suppressed bone resorption and led to an increase in both bone strength and the bone mineral
density of the femur. Thus, 1-benzyl-2,4,6-tribromomelatonin is a potentially effective drug for treating bone
disease in space as well as on Earth.
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Figure 1 Chemical structure of the
novel melatonin derivative (1-
benzyl-2,4,6-tribromomelatonin).
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