Space Utiliz Res, 28 (2012) © ISAS/JAXA 2012

BEOVOIZRAVEFTFEHEEMFHINR . HFRAS L= UFEF0OUO0aR

UBKREZ Y FOBRBICHT SR
SRAE BAEM, AARREE, BRAZ ARE—. SRAE LHE—B. B #. HKE
B, WLk~ N 75, RAER. MILAY hBEE. RRERERAY BA M. ERAXE &
HIEA, ELAY E% B, B2H. REET, BHEE, SHE—8. MEEA. FBAY TX
RE. HATEORTL () EEEX, FRE7Z KAV b YUa—2avX ) K# B,
AREEA, TEEN, ANEH. SHEE. KE—R. FEXE B B FRELAY E
A, MRS, BEXY IRE—. MERE. EBRNE. EEEA. KON, SNFEEY
R ZBIE. FULYRTY/ 09— (%) NIEEE. AESFY. BARE. KL, DA
K. BIAMR, FOLY LTI/ AO— A V8—FLaF)l () BH K. JSFIBE #. JAXA
RBEF. NLY— ) B HTE BIOAE MEAE. ARENENAY FREZ. RE

EE

Fish Scale Study for Space Biology: Effects of Novel Melatonin Derivatives on the Bone
Metabolism in Both Fish Scales and Ovariectomized Rats
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Abstract: The teleost scale is calcified tissue that contains osteoblasts and osteoclasts and the bone
matrix, including type | collagen, bone y-carboxyglutamic acid protein, osteonectin, and
hydroxyapatite, similarly to mammalian bone. Using goldfish scale, we recently developed a new
in vitro assay system and reported that melatonin suppressed both osteoclastic and osteoblastic
activities. We then examined the effects of novel melatonin derivatives on osteoblasts and
osteoclasts in fish scales. In this way, we demonstrated that 1-benzyl-2,4,6-tribromo-melatonin
inhibited osteoclastic activity in the scale but increased the scale osteoblastic activity. In a rat
bone disease model using ovariectomized rats, oral administration of bromomelatonin led to an
increase in the total bone mineral density of the femoral metaphysis. Thus, novel bromomelatonin
derivatives are potentially effective drugs to treat 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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