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Introduction

Melatonin is synthesized in the pineal organ and the retina of teleost fishes, and plays important roles in a variety of physiological functions concerning daily rhythm (Bromage et al. 2001). Melatonin fluctuation with an increase in nighttime and a decrease in day-time has been well documented in many fish species. Because of limitation of sample collection, however, few studies have been conducted on individual melatonin fluctuation. The aim of present study was to evaluate plasma melatonin fluctuation of the Mozambique tilapia (Oreochromis mossambicus) individually by means of a cannulation technique. We assessed daily fluctuation of plasma melatonin concentration and effect of acute changes in different light intensities on the concentration. We also paid attention to plasma melatonin fluctuation after exposing the fish to moonlight conditions at the new and the full moon.

Materials and Methods

Tilapia were collected from rivers in the Okinawa Prefecture, Japan, using a casting net and maintained in outdoor tanks (1 ton) with circulating and filtrating freshwater at Tropical Biosphere Research Center, University of the Ryukyus, Okinawa, Japan. One week before the onset of experiments, the fish were transferred to indoor tanks (200 liter) and reared at ambient water temperature under the constant light-dark condition (12L12D, light on 08:00-20:00). After light anesthetization of the fish with MS-222, the cannula was inserted into the ventral aorta. Collection of blood sample from the fish reared at 12L12D was done every 3 h (Experiment 1). At 24:00, the fish were exposed to different light intensities (1500 to 0.1 lx) (Experiment 2) and moonlight intensities at the full and the new moon (Experiment 3). The blood samples of both experiments were collected at 0, 30 and 60 min after exposing the fish to each condition. The quantity of plasma melatonin was determined by time-resolved fluoroimmunoassay (TR-FIA) according to the method of Yamada et al. (2002).

Results and Discussion

Plasma melatonin concentrations of all the individuals were high from 21:00 to 06:00 (dark period) and low from 09:00 to 18:00 (light period). There were individual variations in increases in plasma melatonin concentration during the dark period (Figure 1). These results suggest that light condition has effect on fluctuation of plasma melatonin concentration and that sensitivity to the darkness differs among individuals. 
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Exposing the fish to several light intensities (1500 to 0.1 lx) and moonlight intensities at the full and the new moon suppressed plasma melatonin concentration to basal levels significantly within 30 min. These results indicate that tilapia can perceive intensities not only of daylight but also of moonlight. We conclude that the present technique is very useful for estimation of plasma melatonin concentration under various experimental conditions.
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Figure 1. Individual evaluation of daily melatonin fluctuation (12L12D) in the plasma of tilapia. Upper bar in the figure shows light-dark cycle. 








1
21

_1144477005.xls
Graph1

		12		12		12		12		12		12

		15		15		15		15		15		15

		18		18		18		18		18		18

		21		21		21		21		21		21

		24		24		24		24		24		24

		3		3		3		3		3		3

		6		6		6		6		6		6

		9		9		9		9		9		9

		12		12		12		12		12		12



560g

410g

440g

317g

600g

AV

Time (hours)

Melatonin (pg/ml)

40

48

57

26

36

41.4

30

54

28

24

26

32.4

44

28

22

20

23

27.4

93

167

83

137

105

117

96

165

69

111

120

112.2

88

143

102

126

113

114.4

60

80

51

79

87

71.4

26

24

30

34

31

29

28

26

11

35

27

25.4



Sheet1

				560g		410g		440g		317g		600g		AV		SD		SE

		12		40		48		57		26		36		41.4		11.78134118		5.89067059

		15		30		54		28		24		26		32.4		12.2800651464		6.1400325732

		18		44		28		22		20		23		27.4		9.7365291557		4.8682645779

		21		93		167		83		137		105		117		34.5543050863		17.2771525432

		24		96		165		69		111		120		112.2		35.2803061211		17.6401530606

		3		88		143		102		126		113		114.4		21.2438226315		10.6219113158

		6		60		80		51		79		87		71.4		15.1756383721		7.587819186

		9		26		24		30		34		31		29		4		2

		12		28		26		11		35		27		25.4		8.7920418561		4.3960209281

		38,321		1500 lx		20Wm2		?℃





Sheet1

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0



560g

410g

440g

317g

600g

AV

Time(hours)

Melatonin(pg/ml)

Daily melatonin rhythms in plasma
LD12:12(8:00-20:00)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0




