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Regulation of dopamine neurotransmission in the nucleus accumbens during
emotional changes
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We conducted an analysis focusing on weaver mutant mice that have a gene
mutation in the G protein-activated inwardly-rectifying potassium channel (GIRK channel), and
revealed that methamphetamine-induced reward was partially observed in heterozygous mutant mice and
completely abolished in homozygous mutant mice. Furthermore, weaver mutant mice have enhanced
methamphetamine-induced dopamine release in the nucleus accumbens, but its level is significantly
reduced in wild-type mice. It was also revealed that the methamphetamine-induced neuronal activation
was disappeared in the posterior shell region of the nucleus accumbens in weaver mutant mice.



QOL

VTA

Lett.,, 629: 73-78, Minami et al. (2015) Curr. Mol. Med., 15: 184-190
amygdala

Scott et al. (2006) J. Neurosci. 26:10789-95

Kato et al. (2016) Neurosci.
extended

C3H/HeJ Jcl weaver
23 £ 1°C 12
(CPPtest)
CPP test 2
175x 150x 175 mm
3,100 lux 1,2 habituation session 3 preconditioning session
15 900
3 bias
drug-paired compartment
3 80% 720 2 3
200 4 7
conditioning session 4
4.0mg/kg 3
drug-paired compartment 50 5 4
4 50 6 7
4 5 8
postconditioning session 15
36 postconditioning session 28 15
extinction
session 37 : priming session 0.5mg/kg
5 15
8 37 drug-paired compartment 3
drug-paired compartment CPP score Priming score
Invivo
Invivo
2.0 mm 0.22 mm bregma 0.8 1.54mm
1.0 mm 5.0 mm
24 (145 mM Na',
3mM K*, 1.26 mM Ca?*, 1 mM Mg?*, and 152.5 mM CI~, pH 6.5) 1.0 ul/min



30x30%35cm

PP-ODS  ¢4.6 x 30 mm HTEC-500
25°C 50 mg/L
500 mg/L L- 1%
0.1M pH 5.5
ECD-100 EAS-20
10
3 basal level
4.0 mg/kg
4.0mg/ kg CPP
50 2
50 ml PBS
4 /0.1M pH7.4
20 /0.1M pH 7.4 2 4
80 HM550 Thermo Fisher Scientific
16 um 5 BSA 0.3
Triton PBS PBST 1 c-Fos 1 5000 5
BSA PBS-T 4 5 PBST 3
Alexa 647 2 5 BSA PBST 1 PBST 3
Hoechst33342 1 10000 /PBS 5
Fos 20 BZ-X800 Keyence
Fos
NAc aNAc core aNAcshel 1.34mm NAc pNAc core pNAcshell
0.98 mm VTA; -3.16 mm BZ-X800 Fos
Weaver
weaver 900 -
CPP 3 800 -
8_ 700 | i
E = 600 - : i
pre 442.6+ 35.2 post 4¢ 500 -
562.2+ 27.8 ;p=0.004 Pairedt-test; £t
la postconditioning session £ £ 400 -
28 extinction session @ 3 300 -
pre E 200 -
extinction = 100
504.2+ 314 ;p=021
priming session 0 - pre post extinction  priming
o Test phase
priming
6389t 354 ;p<0.001; 1la b C
weaver 300 - 300 -
2 i
ore 50 ) 250 4 ]
4543+ 364  post 539.7+ 489 ;p= w200 ] 5200 | 1
0.15; 1la priming session 2 150 | S
priming 560.5+ 624 § »150 |
. p=0034 1la g 100 1 £
weaver © 50 A =100 A
01 50 -
pre 455.7 -50 A N
+ 26.0 post 416.6+ 49.8 priming 100 I w1+ +wy welwe Tih v wiiwy
484.5+ 59.0 ; la CPP Genotype Genotype
weaver Weaver
METH

F2,3o =3.81 pP=



0.034 weaver
p = 0.040; 1b priming
weaver
Fo26 = 3.58 p =0.042 weaver
p =0.041; 1c
Weaver NAc
weaver NAc
invivo NAc
0.187+ 0.030 ng / 10 pl weaver
0.091+ 0.017 ng/ 10 pl p=0.018 Student’s t-test
NAC
Fie91592 = 23.25 p<0.001; 2a weaver NAc
Foos1636=15.62 p<0.001; 2a 180
weaver
p
<0.001; weaver p=0.002
weaver p=0.047; 2b
a 1600 - b
1400 insﬂpél}(:(l) #
‘% 1200 | 2 SAL(ww/iwv) 25000
%_’J 1000 | —A—METH(wv/wv)v AZOOOO
T (&)
g 800 - 2 15000
:3: 600 1 = 10000
g o 5000
200 A
0 0 30 60 90 120 150 180 © TSAL METH SAL WETH
Time (min) + wviwv
METH NAC
NAc weaver
aNAccore aNAcshell pNAccore pNAcshell VTA
METH 4.0mg/
kg i.p. weaver pNAc shell Fos
3a pNAc shell
VTA  Fos pNAc shell: X
F116=65.54 p< 0.001; F116=54.10 p< 0.001; F116=32.90
p<0.001 VTA: x Fi116=3.14 p=0.096; F116=5.98 p
=0.026; Fi116=243 p=0.14
3b-f pNAc shell Fos
p<0.001 weaver
p <0.001
weaver CPP
pNAc shell Fos
weaver GIRK2
GIRK
pNAc shell weaver

aNAc shell



a

+/+

wv/wv

O

Number of c-Fos

SAL

METH

-

positive nuclei (%)

N
o

~A
(€3]

=
o

[€)]

aNAc-core

C

SALMETH SAL METH

+/+

wv/wyv

e
0 -

pNAc-core

SALMETH SAL METH

+/+

wviwy

20 -
15 A

10 ~

J._Lﬁ_[Z

15 A

10
J_i_ﬁ_LS
0

c-Fos

aNAc-shell

il

SALMETH SAL METH
+/+ wv/wv

f

pNAc-shell 20 1 VTA

**& 15

10 -

A_I_IZI_LSd
0__==_i_|:|_L

SALMETH SAL METH SALMETH SAL METH
+/+ wviwy +/+ wv/wy

c-Fos



8 8 0 2

Ide Soichiro Ikekubo Yuiko Mishina Masayoshi Hashimoto Kenji Ikeda Kazutaka 22

Cognitive Impairment That Is Induced by (R)-Ketamine Is Abolished in NMDA GIuN2D Receptor 2019

Subunit Knockout Mice

International Journal of Neuropsychopharmacology 449 452
DOl

10.1093/ijnp/pyz025

Ide Soichiro Yamamoto Ryuta Suzuki Hacchi Takeda Hiroshi Minami Masabumi 38

Roles of noradrenergic transmission within the ventral part of the bed nucleus of the stria 2018

terminalis in bidirectional brain-intestine interactions

Neuropsychopharmacology Reports 182 188
DOl

10.1002/npr2.12032

Ide Soichiro Ikeda Kazutaka 84

Mechanisms of the Antidepressant Effects of Ketamine Enantiomers and Their Metabolites 2018

Biological Psychiatry 551 552
DOl

10.1016/j .biopsych.2018.07.018

Ide Soichiro Ikekubo Yuiko Hua Jennifer Takamatsu Yukio Uhl George R. Sora Ichiro Ikeda 38

Kazutaka

Reward-enhancing effect of methylphenidate is abolished in dopamine transporter knockout mice: 2018

A model of attention-deficit/hyperactivity disorder

Neuropsychopharmacology Reports 149 153

DOl
10.1002/npr2.12020




Asaoka Yuta Kato Takahiro Ide Soichiro Amano Taiju Minami Masabumi

668

Pregabalin induces conditioned place preference in the rat during the early, but not late, 2018

stage of neuropathic pain

Neurosci Lett. 133 137
DOl

10.1016/j .neulet.2018.01.029

Tachikawa Masanori Yashiki Ayane Akanuma Shin-ichi Matsukawa Haruka lIde Soichiro Minami 113

Masabumi Hosoya Ken-ichi

Astrocytic y -aminobutyric acid (GABA) transporters mediate guanidinoacetate transport in rat 2018

brain

Neurochem Int. 17
DOl

10.1016/j .neuint.2017.11.013

Maruyama Chikashi Deyama Satoshi Nagano Yusuke Ide Soichiro Kaneda Katsuyuki Yoshioka a7

Mitsuhiro Minami Masabumi

Suppressive effects of morphine injected into the ventral bed nucleus of the stria terminalis 2017

on the affective, but not sensory, component of pain in rats

Eur J Neurosci. 40 47
DOl

10.1111/ejn.13776

Minami Saki Satoyoshi Hiroshi Ide Soichiro Inoue Takeshi Yoshioka Mitsuhiro Minami 650

Masabumi

Suppression of reward-induced dopamine release in the nucleus accumbens in animal models of 2017

depression: Differential responses to drug treatment

Neurosci Lett. 72 76

DOl
10.1016/j .neulet.2017.04.028




NMDA GluN2D R)-

28 48

2018

Ide S, lkekubo Y, Mishina M, Hashimoto K, lkeda K

Role of NMDA receptor GIuN2D subunit in the antidepressant effects and the cognitive impairment effects on enantiomers of
ketamine

18th World Congress of Basic and Clinical Pharmacology (WCP2018)

2018

Ide S, lkekubo Y, Mishina M, Hashimoto K, lkeda K

The long-lasting antidepressant effects and the cognitive impairment effects of (R)-ketamine are abolished in NMDA receptor
GIuN2D subunit knockout mice

31st CINP World Congress, Vienna, Austria

2018
Weaver methamphetamine
39 47

2017




http://www. igakuken.or.jp/abuse/




