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Physiological studies on the transduction system of tidal stimuli in the brain of
teleost fish

Takemura, Akihiro
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Periodical change in hydrostatic pressure (tidal cycle) is one of potent
environmental factors in aquatic environments. It remains unknown how tidal spawners utilize tidal cycle
for synchronizing reproductive events. The present study aimed to clarify the physiological mechanism
occurring in the brain of the threespot wrasse, which is a typical tidal spawner in coral reefs. Using a
microarray of ti%er puffer fish with hﬁdrostatic pressure, we identified tidal-related genes. Some of
them were identified in the brain of threespot wrasse. When hydrostatic pressure was given to the fish,
mRNA abundance of C-type natriuretic peptide (Cnp) in the diencephalon increased. This result suggested
that some genes in the brain act as a transducer of tidal stimuli.



124
[ ]
[ ]
[ ]
9~12
[ ]
DOPAC DA
DOPAC/DA
DOPAC/DA
«DOPAC/DA
[ ]
DOPAC/DA

estradiol-17p; E2

DA

170,20B-dihyrdoxy-4-pregnen-3-one; DHP

DA

DA

DA

24

LH

LH

12

50

GnRH

1285bp

salmon type

DA
DA
DA
LH
3
645 1475
85 93 95

chicken type
medaka type  GnRH



PCR
medaka type  salmon type
chicken type

12

m 7

RT-PCR

3 (VIP/PHI, Galectin, and
C-type natriuretic peptide(Cnp))

Galectin Cnp

(VIP/PHI and Cnp)

Cnp

Tyrosine
hydroxylase TH
TH
POA PT
PT
TH

TH
TH
POA PT
TH
DA

FuguEye

HDD, FR~ITEESNE TOREL 22T

20

2015

. Badruzzaman M, Imamura S, Takeuchi Y,

Ikegami T, Takemura A (2015) Effects of
neurotoxinl-methyl-4-phenyl-1,2,3,6-tetrahyd
ropyridine (MPTP) treatment on ovarian
development of the sapphire devil,
Chrysiptera cyanea. Fish Physiol Biochem

. Toda R, Okano K, Takeuchi Y, Yamauchi C,

Fukushiro M, Takemura A, Okano T (2014)
Hypothalamic expression and moonlight
independent changes of Cry3 and Per4
implicate their roles in lunar clock oscillators
of the lunar-responsive goldlined spinefoot.
PLoS One, 9: €109119

. Takeuchi Y, Imamura S, Sawada Y, Hur SP,

Takemura A (2014) Effects of different colors
of light on melatonin suppression and
expression analysis of Aanatl and melanopsin
in the eye of a tropical damselfish. Gen Comp
Endocrinol 204: 158-165

. Park YJ, Park JG, Takeuchi Y, Hur SP, Lee

YD, Kim SJ, Takemura A (2014) Moonlight
affects the mRNA abundance of melatonin
receptors in the pineal gland of a tropical fish.
Mar Genom 14: 67-70

. Imamura S, Bapary MAJ, Hur SP, Takeuchi Y,

Takemura A (2014) Prolonged photoperiod
using pellets containing long-afterglow
phosphorescent  pigment can stimulate
ovarian development of a tropical damselfish.



10.

11.

12.

13.

14.

15.

16.

Fish Aqua Sci 17: 223-227

Badruzzaman Md, Bapary MAJ, Takemura A
(2013) Possible roles of photoperiod and
melatonin in reproductive activity via changes
in dopaminergic activity in the brain of a
tropical damselfish, Chrysiptera cyanea. Gen
Comp Endocrinol 194: 240-247

Kashiwagi T, Park YJ, Park JG, Imamura S,
Takeuchi Y, Hur SP, Takemura A (2013)
Moonlight affects mRNA abundance of
arylalkylamine N-acetyltransferase in the
retina of a lunar-synchronized spawner, the
goldlined spinefoot. J Exp Zool A 319:
505-516

Hur SP, Lim BS, Hwang 1J, Kim SJ, Ryu YW,
Hur SW, Song YB, Jeong HB, Baek HH,
Takemura A, Lee YD (2012) Masculinization
in juvenile in longtooth grouper, Epinephelus
bruneus with aromatase inhibitor: changes in
GtH subunits mRNA expressions and steroids
hormone levels. Anim Cell System 16:
127-134

Hur SP, Takeuchi Y, Itho H, Uchimura M,
Kang HC, Lee YD, Kim SJ, Takemura A
(2012) Fish sleeping under a sandy bottom:
interplay of melatonin and clock genes. Gen
Comp Endocrinol 177: 37-45

Iwamoto K, Chang CW, Takemura A, Imai H
(2012) The influence of Kuroshio on genetic
structure and demographic history of the
goldlined spinefoot Sganus guttatus in North
Western Pacific. Fish Sci 78: 249-257

Bapary MAB, Amin MN, Takemura A (2012)
Role of food availability in initiation and
termination of reproduction in the tropical
damselfish Crysiptera cyanea. Mar Biol Res
8:154-162

Bapary MJA, Imamura S, Takemura A (2012)
Long-afterglow-phosphorescent pigment is a
potent tool for manipulation of reproductive
performance in fish. Fish Sci 78: 337-342
Takemura A, Shibata Y, Takeuchi Y, Hur SP,
Sugama N, Badruzzaman Md (2012) Effects
of hydrostatic pressure on monoaminergic
activity in the brain of a tropical wrasse,
Halicoeres trimaculatus: possible implication
for controlling tidal-related reproductive
activity. Gen Comp Endocrinol 175: 173-179
Fukushiro M, Takeuchi T, Takeuchi Y, Hur SP,
Sugama N, Takemura A, Kubo Y, Okano K,
Okano T (2011) Lunar phase-dependent
expression of cryptochrome predicts a
photoperiodic ~ mechanism  for  lunar
phase-recognition in rabbitfish. PLoS One, 6:
€28643

Wambiji N, Park YJ, Kim SJ, Hur SP,
Takeuchi Y, Takemura A (2011) Expression of
type II iodothyronine deiodinase gene in the
brain of a tropical spinefoot, Sganus guttatus.
Comp Biochem Physiol 160A: 447-452

17.

18.

19.

20.

Takeuchi Y, Bapary MAJ, Igarashi S,
Imamura S, Sawada Y, Matsumoto M, Hur SP,
Takemura A (2011) Molecular cloning and
expression of long wavelength sensitive cone
opsin in the brain of a tropical damselfish.
Comp Biochem Physiol 160A: 486-492
Wambiji N, Park YJ, Park JG, Kim SJ, Hur SP,
Takeuchi Y, Takemura A (2011) Expression
patterns of type II and III iodothyronine
deiodinase genes in the liver of the goldlined
spinefoot, Sganus guttatus. Fish Sci 77:
301-310

Bapary MAJ, Amin MN, Takeuchi Y,
Takemura A (2011) The stimulatory effects of
long wavelengths of light on the ovarian
development in the tropical damselfish,
Chrysiptera cyanea. Aquaculture 314:
188-192

Hur SP, Takeuchi Y, Esaka Y, Wambiji N,
Park YJ, Kang HC, Jeong HB, Lee YD, Kim
SJ, Takemura A (2011) Diurnal expression
patterns of neurohypophysial hormone genes
in the brain of the threespot wrasse
Halichoeres trimaculatus. Comp Biochem
Physiol 158A: 490-497

49
2015
Tyrosine hydroxylase

2015 cry

2015
67

2015
27

2014

Takemura A (2014) Rhythms in fish
reproduction:  possible involvement of
dopaminergic  activity in  tidal-related
spawnings of a tropical wrasse. Asia and

Oceania Society for the Comparative
Endocrinology
Badruzzaman Md 2014
26
2014
Cryptochrome

51



9. Badruzaaman Md 2014

51
10.
2014
Fugu Eye
85
11. Hur SP KimBH Kim
ES Kim SJ Lee YD 2014

85
12. Takemura A, Soliman V, Ayson F, De Jesus
Grace E, Sri Susilo E (2014) Lunar impact on
spawning rhythmicity in tropical fishes and
its application to the management of fisheries
resources. 8" International Symposium on
Kuroshio Science

13.
2014
21
14. 2013
15.
2013
Fugu Eye
86
16.
2013
84
17.
2013
84
18. 2013
84
19. 2013
per
cry
84

20. Yamashina F, Takeuchi Y, Nakamura H,
Takemura A (2013) Molecular cloning and
expression analysis of cryptochrome genes in
the lunar-related spawner fish, Epinepherus
malabaricus. 9th International Conference on
the Marine Biodiversity and Environmental
Fisheries Science of the East China Sea

21.Imamura S, Takeuchi Y, Fukuoka T,
Takemura A (2013) Molecular cloning and
expression profile of reproduction-related
genes in the sapphire devil (Chyrisiptera
cyanea) during the reproductive season.

22.Takeuchi, Y., Imamura, S., Takemura, A.
(2013). A mechanism of photoperiodic time
measurement in a long-day spawner
damselfish,  Chrysiptera cyanea.  9th
International Conference on the Marine
Biodiversity and Environmental Fisheries
Science of the East China Sea

23.Takemura A, Bapary MAJ, Imamura S,
Takeuchi Y (2013) How do fish perceive and
transduce environments? Possible application
of photoperiod to control of reproductive
activity. 9th International Conference on the
Marine Biodiversity and Environmental
Fisheries Science of the East China Sea

24.Fukuoka T, Imamura S, Takeuchi Y,
Takemura A (2013) Influence of different
habitat on reproductive activity of a tropical
damselfish ~ Chrysiptera  cyanea.  9th
International Conference on the Marine
Biodiversity and Environmental Fisheries
Science of the East China Sea

25.0zawa S, Okano K, Miyadai T, Takemura, A.,
Okano, T (2013). A fish cell line Fugu eye
retains intrinsically photosensitive circadian
clock. The 6th Asia and Oceania Conference
on Photobiology (AOCP2013)

26. Badruzzaman
M (2013)

16
27. 2013
25

28. Takeuchi Y, Imamura S, Hada N, Nikawadori
Y, Takemura A (2012) Seasonal recognition
mechanisms in the photoperiodic ovarian
development of the sapphire devil,
Chrysptera cyanea.  Okinawa  Science
Canpuru 2012 Symposium

29. Badruzzaman Md, Bapary MAJ, Takemura A
(2012) Dopaminergic activity in the brain of a
tropical damselfish Chrysiptera cyanea:
possible roles of environmental light and
melatonin. Okinawa Science Canpuru 2012
Symposium

30. Takemura A (2012) Coral reef crisis: How do
we conserve biodiversity in this paradise? 4™
Bangladesh JSPS Alumini Symposium

31. 2012

(

)
32. Takemura A (2012) Endocrine and molecular

mechanisms controlling circalunar rhythms in

fishes The frontline of
studies on molecular and neural mechanisms
underlying biological rhythms and
photoperiodism 83

33. 2012



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

83
2012
83
2012
Cryptochrome
83
Imamura S, Bapary MAJ, Takemura A (2012).

Induced sexual maturation in the tropical
damselfish under long-day conditions by
phosphorescent pellets. International
Symposium on Human Well-being and the
Marine Environment in the Pacific Islands
Bapary MAJ, Takeuchi Y, Takemura A (2012)
Light quality influences the reproductive
activity in  the tropical  damselfish,
Chrysiptera cyanea. International Symposium
on Human Well-being and the Marine
Environment in the Pacific Islands.
Bouchekioua S, Hur SP, Takeuchi Y,
Takemura A (2012) Dopamine receptor D2r2
in a tropical wrasse: molecular cloning and

expression. International Symposium on
Human Well-being and the Marine
Environment in the Pacific Islands.
Bapary MAJ
2011
Bapary MAJ, Takeuchi, Y, Takemura A 2011

Influence of wavelengths of light on the
ovarian development in the tropical
damselfish, Chrysiptera cyanea.

Hur SP Takeuchi Y Kim SJ Lee YD
Takemura A (2011) Arginine vasotocin (AVT)
and melatonin on daily activity of a tropical
wrasse.

Bapary MAJ
Chrysiptera cyanea

(2011)

Imamura S, Bapary MAJ, Takemura A (2011)
Long-afterglow-phosphorescent pigment is a
potent tool for manipulation of reproductive
performance in the tropical damselfish
Chrysiptera cyanea. The 8th International
Workshop on the Oceanography & Fisheries
Sciences of the East China Sea

44,

45.

46.

47.

48.

49.

Hur SP, Imamura S, Kang SI, Takeuchi Y,
Kim SJ, Lee YD, Takemura A (2011) Cloning
and environmental control of
neurohypophysial genes in wrasse
Halichoeres tenuipinis. The 8th International
Workshop on the Oceanography & Fisheries
Sciences of the East China Sea

Takeuchi Y, Bapary MAJ, Hur SP, Takemura
A (2011) A mechanism of the photoperiodic
signal  transduction in the ovarian
development of the sapphire devil,
Chrysiptera cyanea. The 8th International
Workshop on the Oceanography & Fisheries
Sciences of the East China Sea

Bapary MAJ, Takeuchi Y, Takemura A (2011)
Long wavelengths of light stimulate the
ovarian development of a tropical damselfish,
Chrysiptera cyanea. The 8th International
Workshop on the Oceanography & Fisheries
Sciences of the East China Sea

(2011)
82
Bapary, MAJ
(2011)
82
(2011). Careproctus
rhodomelas
82
0
0
0

http://www.takemura-lab.jp/index

()

@)

(€)

TAKEMURA, Akihiro

40222103

OKANO, Toshiyuki

40272471



