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Abstract: We have reported that a novel derivative (1-benzyl-2,4,6-tribromomelatonin: BTBM) suppressed
osteoclastic activity but increased osteoblastic activity using goldfish scales that contain osteoclasts and
osteoblasts. Bone matrix of fish scales consists of type | collagen and hydroxyapatite and is similar to that of
mammalian membrane bone. In addition, calcemic hormones such as calcitonin, parathyroid hormone, and
prostaglandin E, function in osteoclasts and osteoblasts of goldfish scales as they do in mammals. Also, the
scale osteoclasts and osteoblasts responded sensitively to low-gravity acceleration loading. Considering these
facts, we strongly believe that goldfish scales offer an excellent model for the in vitro study of bone
metabolism. On the other hand, astronauts suffer from osteoporosis-like loss of bone mass during space
flight due to microgravity. Development of a therapeutic drug for astronauts is desired earnestly. To examine
the effects of BTBM on both osteoclasts and osteoblasts under microgravity, therefore, we have performed a
space experiment using goldfish scales. Space shuttle STS-132 (ULF4), which carried the specimens, was
launched to the International Space Station (ISS) on May 14, 2010. After its arrival at the ISS, the chambers
were incubated for 86 h at 22°C under microgravity using the cell biology experiment facility and compared
with a 1g control in space. To analyze mRNA expression, the scales were preserved with RNA later and then
frozen. On May 26, 2010, the specimens cultured in Kibo were returned to Earth by space shuttle STS-132
and then analyzed. As a result, we found that BTBM suppressed osteoclastic marker mRNA expression but
increased the mRNA expression of osteoblastic markers. To confirm the results of this space experiment, in
vivo experiments were done using rats with metabolic bone disease. In ovariectomized rats and rats
maintained on low calcium diets, oral administration of this chemical suppressed bone resorption and led to
increased bone strength and bone mineral density of the femur. Thus, BTBM 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 derivertive

( BTBM: 1-benzyl-2,4,6-
fribromomelatonin)
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