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- Wrasse species exhibit a definite daily rhythm in locomotor activity; they actively swim for

foraging and reproduction during daytime but bury themselves in the sand at the bottom of the

" ocean at night. It remains unclear how their daily behavior is regulated endogenously. The a1m of

the present study was to examine an integrate role of neurchypophysial peptides — arginine
vasotocin (AVT) and isotocin (IT) — and melatonin in exertion of daily and circadian behavior of
the threespot wrasse Halicoeres trimaculatus (tropical wrasse) and honbera wrasse H. tenuispinis
(temperate wrasse). Involvement of clock genes — Period (Perl, Per2), brain and muscle aryl
hydrocarbon receptor nuclear translocator (ARNT)- like (Bmall), and Cryptochrome (Cryl) — in
their daily and circadian system is also evaluated. The cDNAs of pro-AVT, pro-IT, and melatonin
receptor (MTNR1A) were cloned and characterized. The deduced pro-AVT and -IT amino acid
sequence of both fish consisted of 154 and 156 amino acids, respectively. The sequences of
pro-AVT and -IT cDNAs contained a signal peptide followed by the respective hormone and
neurophysin linked by a Gly—Lys—~Arg bridge, which are characteristics of AVT and IT family. The
full-length MTNRI1A of the threespot wrasse encoded a protein of 350 amino acids. It contained the
seven presumed transmembrane domains that are characteristic of the G-protein-coupled receptor
family. RT-PCR revealed that pro-AVT mRNA was detected only in the hypothalamus area, while
pro-IT mRNA in the telencephalon, optic tectum, medulla oblongata and spinal cord, and
hypothalamus areas of the brain. In-sifu hybridization showed that pro-AVT and MTNR1A mRNA

. were co-expressed in the preoptic area of the anterior hypothalamus, suggesting an integral

connection and cross-talk between AVT and melatonin at this area of the brain. Pro-AVT/IT and
melatonin showed an opposite fluctuation; the relative abundance of pro-AVT and -IT mRNA was
greater at 12:00 h than at 24:00 h. Melatonin production by the cultured pineal gland increased
during the nighttime and decreased during daytime. Following intraperitoneal administration of
melatonin, pro-AVT mRNA abundance, but not pro-IT mRNA, decreased, suggesting that daily
fluctuations of these two neurohypophysial peptides are differentially regulated. Melatonin
treatment induced decreases in locomotor activity and respiratory rate, suggesting that melatonin
has a sleep-inducing effect. When melatonin and AVT was co-injected to the fish, respiration rate
retumed to the normal level. Since locomotor activity was persisted under conditions of constant
light (I.L) and darkness (DD), it is regulated by the coordination of environmental stimuli and the
endogenous circadian system. When daily and circadian rhythms of clock genes were determined,
Per] and Per2 mRNA abundance increased around lights on under LD. Robust oscillation of Perl
and Per2 mRNA expression persisted under DD and LL, respectively. Expression of Bmall and
Cryl mRNA also showed daily and circadian patterns. It is concluded that the daily and circadian
thythms of wrasse species are integrally regulated by endogenous factors such as hormones and
clock genes. In especial, it is suggested that day-active and night-inactive rhythm is regulated by
coordination of AVT as a diurnal hormone and melatonin as a night hormone, and that clock genes
play a role in coordinating circadian rhythm of these hormones and locomotor activity in the

hypothalamus.
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