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Regulation of activity in dorsal raphe nucleus-prefrontal cortex serotonin system

ARAKI, RYOTA

2,100,000

GABABla(GABAB ) GABABla
DNA H GABA

B GABABla

Adverse environments are likely to induce abnormalities in brain function via
epigenetic modifications. In this study, we examined epigenetic mechanisms underlying abnormal behaviors
of isolation-reared mice. Both mRNA and protein levels of GABABla, a GABAB receptor subunit, were
increased in the dorsal raphe nucleus (DRN) of isolation-reared mice. Total DNA methylation level at the
CpG island of GABABla was decreased, and histone H3 was hyperacetylated at a GABABla promoter in the DRN
of isolation-reared mice. Intra-DRN microinjection of 0.06 nmol baclofen (a GABAB receptor agonist)
exacerbated encounter-induced hyperactivity, while microinjection of 0.3 nmol phaclofen (a GABAB receptor
antagonist) attenuated encounter-induced hyperactivity and aggressive behavior in isolation-reared mice.
These findings suggest that an increase in dorsal raphe GABABla expression via DNA hypomethylation and
histone H3 hyperacetylation underlies abnormal behaviors in isolation-reared mice.

GABAB DNA



J. Pharmacol. Sci., 118, 295-298,
2012; Neuropharmacology, 60, 397-404, 2011

5-HT

(Neuropsychopharmacology, 38,
1535-1547, 2013

5-HT

(€D)

6
(24x 17x 12 cm) 1

(2

TRIzol Life Technologies,
Carlsbad, CA, USA total RNA
ReverTra Ace (Toyobo, Osaka, Japan)

total RNA 1 pg cDNA
cDNA
real-time PCR
B-actin
(€))
GABAg,
(4)DNA
DNA
DNA PCR CpG
8—~10
(5)
DNA
DNA
H3
H4 real-time
PCR DNA
DNA GABAg;
(6)
4.4mm 1.5 26
3.8mm
0.2 ul 5 10

147.2 mM NaCl, 4.0 mM KCI, 2.2 mM CaCly;
pH 6.0



@

resident

30x30x35¢cm)
resident

intruder
20
ANY-maze video

tracking software (Stoelting Company, Wood

Dale, IL)
()
ddy
24x17%12 cm
20
(1) GABA mRNA
5-HT
GABA
/GABA mRNA
GABAg
GABAg;, mRNA
/GABA mRNA
mRNA
(2) GABAB!1a
GABABia mMRNA
GABAB1a
MRNA
GABAB1a
(3) GABAg, CpG
DNA
GABAg,
DNA CpG
CpG
CpG
CpG DNA
GABAB 1 GABAB la

GABAg,,

GABAg;, GABAgy,
CpG
GABAg;,
CpG CpG
GABAg;
CpG CpG
CpG DNA
(‘HABIAB]a CpG
DNA GABAg,
CpG
CpG
DNA
CpG DNA
CpG
DNA
CpG
DNA
(4) GABAg,
DNA DNA
GABAg,
H3
H4
GABAg;,
H
GABAg;
H3
H4
GABAg,, GABAgy,
GABAg,
DNA
H3 GABAg,
()
GABAg
GABAg;,
GABAg,,
GABAj
GABAjg
GABAj



GABAg
baclofen(0.06 nmol)

GABAg
phaclofen(0.3 nmol)
phaclofen(0.3 nmol)

GABAj

2

Araki R, Hiraki Y, Yabe T. Genipin
attenuates lipopolysaccharide-induced persistent
changes of emotional behaviors and neural
activation in the hypothalamic paraventricular
nucleus and the central amygdala nucleus. Eur. J.
Pharmacol., 741, 1-7, 2014.

Araki R, Ago Y, Hasebe S, Nishiyama S,
Tanaka T, Oka S, Takuma K, Matsuda T.
Involvement of prefrontal AMPA receptors in
encounter stimulation-induced hyperactivity in
isolation-reared mice. Int. J.
Neuropsychopharmacol., 17, 883-893, 2014.

11

GABAg,,
135

2015 3 25-28

. Sa-reductase
type [ DNA
135
2015 3
25-28

GABAj
88

2015 3 18-20

GABAg,,
88

2015 3 18-20

88
2015
3 18-20

W s, ST, REEEP] . R

65
2014 9 26-27
AMPA
2014
2014 8 30
Sickness
behavior
134

2014 3 27-30

Kazuhiro Takuma, Shigeru Hasebe, Tatsunori
Tanaka, Saki Nishiyama, Yuko Maeda, Ryota
Araki, Yukio Ago, Toshio Matsuda.

Neurochemical and behavioral responses of
psychiatric disorder model mice to social
encounter.  The 43rd annual meeting of the
Society for Neuroscience (Neuroscience 2013),
San Diego, USA, 9-13 November, 2013.

AMPA
124
2013 11 1
23
43

2013 10 24-26



http://www.setsunan.ac.jp/~p-shoyak/index.html

o
ARAKI RYOTA

90710682



