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(Wako Pure Chemical Industries. Ltd., Osaka,
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Sigma-Aldrich Co.)
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Fig. 1 Dose-response (a) and substitution tests
of methylphenidate (b) and methamphetamine
(¢) for the discriminative stimulus effects of
MDMA in rats that had been trained to
discriminate between 2.5 mg/kg MDMA and
saline. Each point represents the mean
percentage of MDMA-appropriate responding

with S.E.M. of seven animals.

~
®
=
~
S
=
—~
o
~

2

. Py ® s
s 2 ® 2
g 2 g H
2 ® 2

o
o
2

% Methylphenidate-lever respondin;

P

SAL 0.625 125 25 50 0.625 125 25 0125 0.25 0.5 Lo

Fig. 2 Dose-response (a) and substitution tests
of MDMA (b) and methamphetamine (c) for the
effects of
methylphenidate in rats that had been trained

discriminative stimulus

to  discriminate  between 5.0  mg/kg
methylphenidate and saline. Each point
represents the mean  percentage  of

methylphenidate-appropriate responding with

S.E.M. of seven animals.
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Figure 3 Substitution tests of 8-OH-DPAT (a)
and DOI (b) for the discriminative stimulus
effects of methylphenidate in rats that had been
trained to discriminate between 2.5 mg/kg
MDMA and saline.

mean

Each point represents the
percentage of
methylphenidate-appropriate responding with

S.E.M. of six animals.
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Fig. 4 Substitution tests of paroxetine (a),
fluvoxamine (b) and fluoxetine (c), and an
antagonism test with NE-100 3mg/kg (d) for the
effects of
methylphenidate in rats that had been trained
to discriminate between 2.5 mg/kg MDMA and

saline.

discriminative stimulus

Each point represents the mean
percentage of methylphenidate-appropriate
responding with S.E.M. of six animals. *P<0.05

versus saline pretreatment group.
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Fig. 5 Substitution tests of bupropion (a),
apomorphine (b) and ephedrine (c), desipramine
(10mg/kg) plus apomorphine (1mg/kg) (d) for the
effects of
methylphenidate in rats that had been trained

discriminative stimulus



to discriminate  between 5.0  mg/kg

methylphenidate and saline. Each point

represents the mean  percentage  of
methylphenidate-appropriate responding with

S.E.M. of seven animals.
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Figure 6 Antagonism tests with SCH23390
(0.03mg/kg: SCH) plus haloperidol (0.1mg/kg:
HAL)@) or 3mg/kg (PRA)(D),
SCH23390 plus haloperidol and prazocin(b), or
NE-100 (3mg/kg)c) for the discriminative
stimulus effects of methylphenidate (MPH) in

rats that had been trained to discriminate

prazocin

between 5.0 mg/kg methylphenidate and saline.
Each point represents the mean percentage of
methylphenidate-appropriate responding with
S.E.M. of seven animals. *P<0.05 versus saline

pretreatment group.
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min prior 16 MAP} enhanced MAP (1 ma/kq s.c.)
induced DA elevation. N=6. **P < 0.01 vs vehicle-MAP.

43

2. MAP
Tmem168
Tmem
Tmem168 mRNA
Mock 10
Data not shown in vivo
Tmem
Mock
Data notshown  MAP 1 mg/kg
Mock Tmem
Tmem
Mock Tmem
MAP
Fig. 3
={- Mock == Tmem
300
v
@ 250
L
S 200
2
g 150
; 100
@
Z 50
|

30 0 30

60 90 120

Time (min)

Tmem

MAP

Fig. 3 Effect of MAP on extracellular doapmine {DA)
levels in the nucleus accumbens of Tmem mice.
MAP {1 mg/kg s.c.) was administered in time 0 min.
N=9. "P< 0.05 vs MAP-treated Mock.

MAP
Tmem168

MAP 1 mg/kg

Mock

Tmem

Fig. 4

Mock



5. MAP Shati/Nat81

O Mock B Tmem

8o 1 sl MAP
Fi'J e
60 | Shati/Nat8I DNA

50 1 MAP

40 r
o | DNA  -562

20 -135bp
10 |

Locomotor activity
{x 1000 counts / 60 min)

Saline MAP Fig. 6A and B MAP

Fig. 4 Effect of MAP on locomotion in Tmem mice. Shati/Nat81 DNA
MAP {1 mg/kg s.c.} was administered immediately

before the measurement of locomotor activity. N=8.

P2 0401 vs Saline, F'F < 0.01 vs Mock-MAP.

A .
DSsaline @MAP
4. MAP 90
- 80
Tmem168 9\0— 70
MAP E &
£ 50
Mock E 40
.E. 30 N
Tmem 2 2
Fig. 5 10 * !
g : ol

-633 -625 -454 -422 -416 -409 -305 -269 -244

0O Mock H Tmem
aoc B 10
- % OSaline EMAP
& 300 _ mo
-]
k] E .
3 200 # -.E 0
E c A0
2 2
g 100 5 4
- 2 30
0 -
& 0 2 2
10
-100 o U
Saline MAP -513 -525 454 -422 416 -408 305 -269 -244

Fig. 5 Effect of MAP on conditiohed place preference
in Tmem mice.

MAP {1 mgfkq s.¢) was administered during the
conditioning In the conditioned place preference task.
N=8. *P < 0.05 vs Saline. *P < {.05 vs Mock-MAP.

Fig. 8 Methylation protiles of Shati/Nat8l DNA
from the nucleus accumbens and blood in MAP-
treated wild-type mice.

The methylation raties of each CpG units from
the nucleus accumbens {(A) and bloed (B). N=3.
"= {.05 vs Saline.

Shati/Nat8I
Shati/Nat8I
NAAG mGluR3
MAP

44



6)

Tmem168 mRNA

mGIluR3 MAP MAP
Gi Tmem
mGIluR3 MAP
mGIluR3
Tmem
MAP MAP
Tmem168
mGIluR3
Tmem168
MAP
Shati/Nat81
Shati/Nat81 E.
NAA NAAG mGIluR3
MAP NAA
Shati/Nat81 mGIluR3
Shati/Nat81 DNA
DNA MAP Tmem168
Shati/Nat81 DNA
mGIuR3
Tmem168
Shati/Nat81 DNA NAA
NAAG
Tmem168
697 1) Ariyannur, P.S., Moffett, J.R., Manickam, P., et al.:

Methamphetamine-induced  neuronal  protein

45



NAT8L is the NAA biosynthetic enzyme:
implications for specialized acetyl coenzyme A
metabolism in the CNS. Brain Res., 1335: 1-13,
2010.

2) Becker, 1., Lodder, J., Gieselmann, V., et al.
Molecular characterization of N-acetylaspartyl-
glutamate synthetase. J Biol Chem., 285: 29156-
29164, 2010.

3) Cen, X., Nitta, A., Ibi, D., et al.: Identification of
piccolo as a regulator of behavioral plasticity and
dopamine internalization.  Mol.

Psychiatry, 349: 451-463, 2008.

4) Hyman, S.E., Malenka, R.C., Nestler, E.J.: Neural

transporter

mechanisms of addiction: the role of reward-related
learning and memory. Annu. Rev. Neurosci., 29:
565-598, 2006.

5) Krzyzosiak, A., Szyszka-Niagolov, M., Wietrzych,
M., et al.: Retinoid x receptor gamma control of
affective  behaviors  involves  dopaminergic
signaling in mice. Neuron, 66: 908-920, 2010.

6) Miyamoto, Y., Ishikawa, Y., legaki, N., et al.:
Overexpression of Shati/Nat8], an
N-acetyltransferase, in the nucleus accumbens
attenuates the response to methamphetamine via
activation of group II mGluRs in mice. Int. J.
Neuropsychopharmacol., in press 2014.

7) Miyamoto, Y., Yamada, K., Nagai, T., et al.:
Behavioural adaptations to addictive drugs in mice
lacking the NMDA receptor epsilonl subunit. Eur.
J. Neurosci., 19: 151-158, 2004.

8) Muramatsu, S., Fujimoto, K., Kato, S., et al.: A

L-amino acid

phase 1 study of aromatic

decarboxylase gene therapy for Parkinson’s disease.

Mol. Ther., 18: 1731-1735, 2010.
9) Neale, J.H., Olszewsk, R.T., Zuo, D., et al.:
peptide

Advances in  understanding  the

neurotransmitter NAAG and appearance of a new

member of the NAAG neuropeptide family. J.
Neurochem., 118: 490-498, 2011.

10) Niwa, M., Nitta, A., Mizoguchi, H., et al.: A novel
molecule ‘shati’ is involved in methampheta-
mine-induced hyperlocomotion, sensitization, and
conditioned place preference. J. Neurosci., 27:
7604-7615, 2007.

11) Sulzer, D., Sonders, M.S., Poulsen, N.W., et al.:
Mechanisms of neurotransmitter release by

amphetamines: a review. Prog. Neurobiolb., 75:

406-433, 2005.

1) Yan, Y., Miyamoto, Y., Nitta, A., Muramatsu, S.,
Ozawa, K., Yamada, K., Nabeshima, T.:
Intrastriatal gene delivery of GDNF persistently
attenuates methamphetamine self-administration
and relapse in mice. Int. J.
Neuropsychopharmacol., 16: 1559-1567, 2013.

2) Tanabe, K., Ohkubo, J., Ikezaki, T., Kitayama, S.,
Tsuneda, Y., Nitta, A., Imamura, L., To, H.,
Shimada, M., Murakami, N., Kitazawa, H.:
Effect of sodium bisulphate on the stability of
octreotide acetate:

compatibility study with

dexamethasone injection.  Palliative  Care
Research, 8: 177-183, 2013.

3) Isono, T., Yamashita, N., Obara, M., Araki, T.,
Nakamura, F., Kamiya, Y., Alkam, T., Nitta, A.,
Nabeshima, T., Mikoshiba, K., Ohshima, T.,
Goshima, Y.:  Amyloid-$25-35

impairment of cognitive function and long-term

induces

potentiation through phosphorylation of collapsin
response mediator protein 2. Neurosci. Res., 77:
180-185, 2013.

4) Toriumi, K., Ikami, M., Kondo, M., Mouri, A.,
Koseki, T., Ibi, D., Furukawa-Hibi, Y., Nagai ,T.,



5)

6)

7)

8)

9)

Mamiya, T., Nitta, A., Yamada, K., Nabeshima,
T.: SHATI/NATSL regulates neurite outgrowth
via microtubule stabilization. J. Neurosci. Res.,
91: 1525-1532, 2013.

Pessentheiner, A.R., Pelzmann, H.J., Walenta, E.,
Schweiger, M., Groschner, L.N., Graier, W.F.,
Kolb, D., Uno, K., Miyazaki, T., Nitta, A., Rieder,
D., Prokesch, A., Bogner-Strauss, J.G.: NATSL
(N-Acetyltransferase 8-Like) accelerates lipid
turnover and increases energy expenditure in
brown adipocytes. J. Biol. Chem., 288:
36040-36051, 2013.

Seo, S., Takayama, K., Uno, K., Ohi, K.,
Hashimoto, R., Nishizawa, D., Ikeda, K., Ozaki,
N., Nabeshima, T., Miyamoto, Y., Nitta, A.:
Functional analysis of deep intronic SNP
rs13438494 in intron 24 of PCLO gene. PLoS
One. 8: 76960, 2013.

Toriumi, K., Kondo, M., Nagai, T., Hashimoto,
R., Ohi, K., Song, Z., Tanaka, J., Mouri, A.,
Koseki, T., Yamamori, H., Furukawa-Hibi, Y.,
Mamiya, T., Fukushima, T., Takeda, M., Nitta,
A., Yamada, K., Nabeshima, T.: Deletion of
SHATI/NATSL increases dopamine D1 receptor
on the cell surface in the nucleus accumbens,
accelerating methamphetamine dependence. Int. J.
Neuropsychopharmacol., 17:1-11, 2013.

Tanabe, K., Ikezaki, T., Takano, A., Suzuki, T.,
Kitazawa, H., Terasaki, T., Tanaka, M., Takeuchi,
M., Yamatani, K., Ohkubo, J., Handa, A., Nitta,
A., Kashii, T., Murakami, N.: A case report of
organophosphorus pesticide poisoning resulted in
delayed severe lower intestinal hemorrhage.
Science Postprint, 1: 00011, 2013.

Nakayama, C., Oshima, T., Kato, A., Nishii, M.,
T., Nitta, M.:

Kamimura, A., Yamaguchi,

Questaionnaire Survey on Patient Satisfaction at

10)

11)

12)

13)

)

2)

47

Community Pharmacies. Science Postprint, 1:
e00012, 2014.

Miyamoto, Y., Ishikawa, Y., Iegaki, N., Sumi, K.,
Fu, K., Sato, K., Furukawa-Hibi, Y., Muramatsu,
S., T., Uno, K., Nitta, A.:
Overexpression of Shati/Nat8],

Nabeshima,
an
N-acetyltransferase, in the nucleus accumbens
attenuates the response to methamphetamine via
activation of group II mGluRs in mice. Int. J.
Neuropsychopharmacol., in press 2014.

Tanabe, K., Takahata, H., Takata, K., Ikezaki, T.,
Ohkubo, J., Takeuchi, M., Handa, A., Hirutani,
K., Nitta, A., Kashii, T., Murakami, N., Kitazawa,
H.: Causative agents and risk factors for nasal
irritation symptoms observed during
chemotherapy in breast cancer patients. Science

Postprint, 1: e00017, 2014.

,33:167-173,2013.

, 13: 4, 2013.

Oshima, T., Nakayama, C., Kato, A., Atsumi, R.,

Nitta, A.: A study of pharmacist-patient

communication: Development of a

communication learning program for pharmacists.
World Congress of  Pharmacy and
Pharmaceutical Sciences 2013; 73rd International
Congress of FIP. 2013, 8, 31-9, 5, Dublin,
Ireland.

Nitta, A., Ishikawa, Y., Sumi, K., Iegaki, N.,
Furukawa-Hibi, Y., Muramatsu, S., Nabeshima,

T., Uno, K., Miyamoto, Y.: The role of



3)

4)

5)

6)

7)

8)

shati/nat8] in the addicted mice brain. World
Congress of Pharmacy and Pharmaceutical
Sciences 2013; 73rd International Congress of
FIP. 2013, 8, 31-9, 5, Dublin, Ireland.

Nitta, A.: The mechanisms of
Shati/Nat8L-overexpression in the nucleus
accumbens on the responses to
methamphetamine. XX VIII CINP congress, 2013,
10, 1-3, Kuala Lumpur, Malaysia.

Sumi, K., Uno, K., Iwamoto, R., Nabeshima, T.,
Furukawa-Hibi, Y., Miyamoto, Y., Nitta, A.: The
relationship between Shati/Nat8] and NAA in
various age stage in mice brain. Neuroscience
2013, 2013, 11, 9-13, San Diego, USA.

Nitta, A,, Sumi, K., Ishikawa, Y., Iegaki, N.,
Furukawa-Hibi, Y., Muramatsu, S., Nabeshima,
T., Uno, K., Miyamoto, Y.: Different effects of
shati/nat8l-overexpression on the responses to
methamphetamine between in of the nuclus
accumbens and dorsal striatum in mice.
Neuroscience 2013, 2013, 11, 9-13, San Diego,
USA.

shati/nat81
. Neuro 2013, 2013. 6. 20-23,

PC12 HEK293
PCLO SNP
. Neuro 2013, 2013. 6. 20-23,
, .. Ocotillol
pseudoginsenoside-F11

. Neuro

48

2013, 2013. 6. 20-23,

. Neuro 2013, 2013. 6. 20-23,

9) ,
shat;/natSI

10) ,

shati/nat8l

Neuro 2013, 2013. 6. 20-23,

11) )

B

Shati/Nat81

21

20-21,
13) ,

14) ,

il

Shati/Nat81

25

>

B

Shati/Nat81
,2013,9, 13,

>

, 2013, 10, 3-5,

15) ,

, fERTEE,

2013, 2013,

2013, 2013, 7,



B >

Pseudoginsenoside-F11

25
,2013, 10, 3-5,
16) , , ,
PCLO SNP rs13438494
23
43
10, 24-26,
17) , , ,
piccolo
23
43
,2013, 10, 24-26,
18) , , ,
Shati/Nat8l
125 ,
17,
19) , , ,
Shati/Nat8l 23
,2013, 3,18,
20) AT 25, , :

, 2013,

2013, 11,

>

, .. Overexpression of

TMEMI168 in the nucleus accumbens of mice

induces anxiety- and schizophrenia-like behavior.

23
3,18,
21) b b b

, 2013,

49

>

.. Piccolo SNP

87
,2013, 3, 19-21,
22) ; ;

]

, 2013, 3, 19-21,

23) &R, ,

B

schizophrenia-like ~ behaviors

TMEMI168 overexpression

accumbens of mice. 87
2013, 3, 19-21,

24) , )

] >

Shati/Nat81

87
3,19-21,
25) ) )

Shati/Nat81

, 2013, 3, 27-30,

1) . 25 3

in

>

rs13438494

87

Anxiety and
induced by

the nucleus

>

,2013,

134



2)

3)

4)

,122:

35:290, 2013.

49: 2013.

50-51, 2013.

,2013,8, 1,

2013

21

50



(METH)

MEK1 METH ERK1/2
D1
MEK1 MEK1
ERK1/2 Flex
D1 MEK1 METH
CPP METH
MEK1 (caMEK1) MEK1 (dnMEK1)
MEK1 METH
B.
(METH) 7 C57BL/6N
D1
YFP  Cre recombinase
mDrd1-YFP BRC  mDrdIl-Cre

Mutant Mouse Regional Resource Centers

supported by NIH, MMRRC,

METH (2-10 mg/kg

SKF81297 1-5 mg/kg

quinpirole 0.2-1.0 mg/kg

51



15 30 60 Day2-4 3
1% SDS 1 2 METH
99 10 saline 2
SDS-PAGE METH
ERK1/2 Thr202/Tyr204 CaMKII T286
MARCKS S152/156 saline METH
mDrd1-YFP SKF81297 5 mg/kg
15 4%
paraformaldehyde +
ERK1/2 Thr202/Tyr204 analysis of variance,
ERK1/2 ANOVA repeated
Adeno-associated virus  AAV measures ANOVA
(WtMEKT) Bonnferroni/Dunn 2
(dnMEK1)) MEK1 Student t-test 5%
(caMEK1) AAV
HEK293FT Saline  METH (10mg/Kg)
Time (min) 15 15 30 60
ERK1/2  Thr202/Tyr204
P-ErkKl —
ERK1/2 P-Erk2 — e e 2B
Erkl —>
CPP BT D e e e
Flex system AAV 200 ~ >
D1 -
wtMEK1, dnMEK]1 caMEK | 150 1
METH CPP =5
S S 100 -
mDrd1-Cre 3 o ©
5%
MEK1 EGFP AAV 5 |
3 CPP
CPP 0- : : :
CPP CPP 5 control(15) 15 30 60
Time(min)
dayl day2-4
day5 Fig. 1. Effect of methamphetamine on phosphorylated
Erk1/2 levels in the nucleus accumbens of mice.
2

Each value represents meant S.E. (n=5).

52



*p<0.05 and **p<0.01 vs control.

C.
METH (10 mg/kg)
ERK1/2
30
(Fig. 1) METH 30 ERK1/2
(2-10 mg/kg)
pCaMKII
pPMARCKS METH
SKF81297 (mg/kg)
0 1 2 5
- - — — E—
P —
*
f—a‘ 250
c
S 2004
S
N 1504
—
%
& 1004
S
T 501
o
W
o 0
Control 1 2 5

SKF81297 (mg/kg)

Fig. 2. Effect of dopamine D1 receptor agonist
SKF81297 on phosphorylated Erk1/2 levels in the
nucleus accumbens of mice.

Each value represents meant S.E. (n=5).

*p<0.05 vs control.

D1 SKF81297 (1-5 mg/kg)
30
ERK1/2 (Fig. 2)
SKF81297 (5mg/kg) mDrd1-YFP
ERK1/2

YFP
D2 quinpirole (0.2-1.0 mg/kg)
ERK1/2
MEK1 AAV
ERK1/2
AAV 3
caMEK1
pERK1/2
dnMEK1 pERK1/2
MEK1
EGFP  wt ca dn
PERK1/2

ERK1/2 SEEEED - b -
— — e m—

ACHIN o G G S—

(Fig.3)

Fig. 3. Alterations of phorphorylated ERK1/2 levels
by the AAV-mediated overexpression of wt-, ca- and

dnMEK1 in the nucleus accumbens.

METH ERK1/2
Flex
D1
MEK1
METH CPP
Fig.4 CPP
METH
METH METH
caMEK1

53



dnMEK1

MEK1
MEK1
D AAV
é 1501 MEK
s ERK1/2
S 100+
° Flex
g
cqg_ 504 D1 MEK1
= METH
L 0-
= :|' METH
2 caMEK1 dnMEK 1
3 -50+
c
o .
$  -100t—T———
a &SRR MEK METH
¥ SN S S
O\
& & F &
§ & §¥ ¥
S &S
SRS MEK1
METH
. . . .o, . MEKl
Fig. 4 Methamphetamine-induced conditioned place
preference in  AAV-wtMEKI1, caMEK1 and
) METH
dnMEK1-transfected mDrd1-Cre mice.
ERK1/2
Each value represents meant S.E. (n=7-12).
MAP
METH
ERK1/2 METH
23)
1) Yamada K: Endogenous modulators for drug
METH ERK1/2
DI dependence. Biol. Pharm. Bull. 31:1635-1638, 2008.
2) Mizoguchi H, Yamada K, Mizuno M, Mizuno
T, Noda Y, Nitta A and Nabeshima T: Regulation of
methamphetamine reward by extracellualr
MER METH 1 lated k /2/ets-lik 1
signal-regulated kinase 1/2/ets-like gene-1 signalin
2) MEK 1 g g g g g

pathway via the activation of dopamine receptors. Mol.
Pharmacol. 65:1293-1301, 2004.

3) Kamei H, Nagai T, Nakano H, Togan Y,
Takayanagi M, Takahashi K, Kobayashi K, Yoshida S,

MAP

MEK

54



Maeda K, Takuma K, Nabeshima T and Yamada K:

Repeated  methamphetamine  treatment  impairs

recognition memory through a failure of

novelty-induced ERK 1/2 activation in the prefrontal
cortex. Biol. Psychiatry 59:75-84, 2006.

D.
E.
1.
1) Shinnosuke Yamada, Taku Nagai, Tsuyoshi
Nakai, Daisuke Ibi, Akira Nakajima, Kiyofumi

Yamada: Matrix metalloproteinase-3 is a possible
mediator of neurodevelopmental impairment due to
polyl:C-induced innate immune activation of
astrocytes. Brain, Behavior, and Immunity 38:272-282,
2014

2.

55

D)

treatment induces myopic decision-making in rats.

Kiyofumi Yamada: Chronic methamphetamine

CINP2013 Special congress on addiction, Malaysia
2013.10.1-4.
2)

25

2013.10.3-5.
3)
134
2014.3.27-30.



MOR

MOR KO

MOR

(KO)

MOR KO
MOR KO

MOR

Mansour et al 1994b)

56

(Mansour et al 1994a;
MOR



(Komatsu et al 2011)

MOR (Hall et al 2001)
9 13 15 23g C57BL/6
MOR KO
MOR (Sora et al 1997)
DNA PCR
MOR KO [ el ) 12
MOR (AMS:00 PMS8:00 )
1
2 2)
MOR KO 50ml
lem
B.
1 1
D 14
FILO—ILB{E (&% 2 B)
'296 495 6% 8%,
. ; \ 8% FLI—LEER  , DF
7 Bl (sa%hfie] ) 1 FFMOEEA - L- A
I 452 5 10 I (10-11am)/day/1ddays
B{EZ L AICEDIRTFORKL

57



3

6
1
(28x17x15cm’) 3 5
1
grouped-housed ( ) 3
3~5 42
isolated-housed ( ) 3

42

Day 21 (PND21) weaning:
isolation / group ed housing started

42 dave (oveeks)

Tdavg acclunation

2-brottle chioice of 3% EHOH o
water for L+ ¢davs

J" 'S Ialcohol acauLsit: on[ '
| I::::::I:l:lc:l:l I
i [T |
’[ T Dravs
Day 0 (PINDO) Day 63 (PIND63) Individual housmg:
Mice buth 2-bottle chioice test started
4) C.
15ml 1
8% 14 MOR KO
Fig. 1a
MOR KO
MOR KO
(Fig.1b)

58



I HRAC RERBFDOSRIY/—ILEES

600 *
500 -
400 -
300 -
200 -

100 +

8%ILA/—JLHEE (g/14days)

WT WT MOR KO MOR KO
NO stress Stress No Stress Stress
Fig.1: a) MOR KO
(n=17) MOR KO (n=17)
* p<0.05
I BRI RERBEOHKE
*
450
% 400 °
§ 350
: 300
g 250
? 200
§ 150
100
0
WT WT MOR KO MOR KO
NOSTress Stress NO Stress Stress
Fig.1: b) MOR KO
(n=17) MORKO (n=
17) *;p<0.05
2
MOR KO
(Fig.2a)

59

MOR KO
(Fig.2a) MOR KO

(Fig.3a)

(Fig.2a&3a)
(Fig.2b&3b, Table.1)

MOR KO
(Table.1)

0.063

BGHWT

HISOWT = GH MORKO

MOR KO
8

o SO MORKO

Fig.2:a)

(gram/kilogram BW)
(n=15)
MOR KO (n=10)
(n=10) *;p<0.05, **p <0.01.

(n=10)
MOR
KO



21 — - Grouped WT
------- Isolated WT 18 =
1 Grouped MORKO . ié
=]
_ i - — Isolated MORKO 5 }g
) . N b & e 292
2 # i # # o - 5 "
g 210
3 r 9
E 9 o 8
s 6
g = s
3
3 2
1
0 0
1-2 34 56 7-8 9-10 11-12 13-14 " GHWT = ISOWT mGHMORKO u |SOMORKO
Fig.3:a) MOR KO
2b) 14 8
MOR KO (gram/kilogram BW)
8 *p < 0.05, **p < (n=10) (n=10)
0.01 #p < 0.0, ##p < 0.01 MOR KO (n=8) MOR KO
(n=6) *;p<0.05, **p<0.01.
g 15
g E
& — - Grouped WT
------- Isolated WT
3 ——Grouped MORKO
= = Isolated MORKO
’ 1-2 34 5-6 7-8 9-10 11-12 13-14
3b) 14
MOR KO
8 *p < 0.05, **p <
0.01 #p < 0.05, ##p < 0.01

60



" Table.1

Group-housed conditions

Social-isolation conditions

Genotype of mice Male Female Male Female
WT mice 6.18 £1.60 |11.51 £2.14%*%| 6.03 =1.32 9.35 £1.90%
MOR KO mice 4.04 £1.04 | 15.03£2.06*%* | 8.14 =1.74 8.51 =1.68

Values are given as mean Zstandard error of the mean.
*Significant post hoc difference using Bonferroni corrections, male vs female, *p<0.05

#p<0.01

: Table.2

Group-housed conditions

Social-isolation conditions

Genotype of mice Male Female Male Female
WT mice 11.71%=1.87 11.43 £2.15 12.26 =1.68 10.60 =1.98
MOR KO mice 16.42 £2.02%#| 10.77x£2.19 10.91 £2.06 14.34 +2.46

Values are given as mean Zstandard error of the mean.
*Significant post hoc difference using Bonferroni corrections, male GH vs ISO, p<i0.05.
#Significant post hoc difference using Bonferroni corrections, male WT vs MOR, p=0.05.
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" Table.3

Group-housed conditions

Social-isolation conditions

Genotype of mice Male Female Male Female
WT mice 4.49%+0.32 4.47 £0.39 4.56 £0.33 4.28 £0.42
MOR KO mice 4.50 =0.30 3.63x0.23 3.92 £0.25 4,23 £045

Values are given as mean =standard error of the mean.

" Table.4

Group-housed conditions

Social-isolation conditions

Genotype of mice Male Female Male Female
WT mice 2526 =£1.26% | 21.77 £0.87 | 25.70 =0.92* | 22.11 =1.13
MOR KO mice 2640 £1.71% | 21.11=%1.13 | 26.77 =1.84* | 23.27 £1.11

Values are given as mean =standard error of the mean.
*Significant post hoc difference using Bonferroni corrections, male vs female, *p<0.05

62



(Haleem, 1996; Chester, 2004)

MOR KO
MOR
MOR
MOR KO
MOR KO
MOR
MOR KO
MOR KO
MOR
KO
E.
(Sinha, 2001)
MOR
MOR (8

63

15.

16.

17.

18

19.

20.

21.

22.

]

Chester JA, Blose A M, Zweifel M, Froehlich J C
2004. Effects of stress on alcohol consumption in rats
selectively bred for high or low alcohol drinking.
Alcohol Clin Exp Res, 28: 385-393.

Haleem DJ. 1996. Adaptation to repeated restraint
stress in rats: failure of ethanol-treated rats to adapt
in the stress schedule. Alcohol Alcohol, 31: 471-477.
Hall FS, Sora I, Uhl GR. 2001. Ethanol consumption
and reward are decreased in mu-opiate receptor
knockout mice. Psychopharmacology (Berl)
154:43-9

. Komatsu H, Ohara A, Sasaki K, Abe H, Hattori H, et

al. 2011. Decreased response to social defeat stress in
mu-opioid-receptor knockout mice. Pharmacol
Biochem Behav 99:676-82

Mansour A, Fox CA, Burke S, Meng F, Thompson
RC, et al. 1994a. Mu, delta, and kappa opioid
receptor mRNA expression in the rat CNS: an in situ
hybridization study. J Comp Neurol 350:412-38
Mansour A, Fox CA, Thompson RC, Akil H, Watson
SJ. 1994b. mu-Opioid receptor mRNA expression in
the rat CNS: comparison to mu-receptor binding.
Brain Res 643:245-65

Sinha R. 2001. How does stress increase risk of drug
abuse and relapse?
Psychopharmacology(Berl)158:343-59.

Sora I, Funada M, Uhl GR. 1997. The mu-opioid
receptor is necessary for
[D-Pen2,D-PenS]enkephalin-induced analgesia. Eur
J Pharmacol 324:R1-2

Moriya Y, Hall FS, Sora I. The role of serotonin in
the effects of psychostimulant drugs: Behavioral
studies of addiction-and abuse-related phenotypes.
In: Hall FS (ed.) Serotonin: Biosynthesis, Regulation
and Health Implications. New York: Nova
Science Publishers. 189-210 (2013)

Uchiumi O, Kasahara Y, Fukui A, Hall FS, Uhl GR,
Sora 1. Serotonergic involvement in the amelioration
of behavioral abnormalities in dopamine transporter
knockout mice by nicotine. Neurophar macology
64(1): 348-356 (2013)

Berrocoso E, Ikeda K, Sora I, Uhl GR,



10.

Sanchez-Blazquez P, Mico JA. Active behaviours
produced by antidepressants and opioids in the
mouse tail suspension test. Int J
Neur opsychophar macol 16(1): 151-62 (2013)
Ohara A, Kasahara Y, Yamamoto H, Hata
H,Kobayashi H, Numachi Y, Miyoshi I, Hall FS, Uhl
GR, Ikeda K, Sora I. Exclusive expression of
VMAT?2 in noradrenergic neurons increases viability
of homozygous @ VMAT2  knockout mice.
Biochemical and Biophysical Research
Communications432(3):526-532 (2013)

Yamashita M, Sakakibara Y, Hall F, Numachi Y,
Yoshida, S, Kobayashi H, Uchiumi O, Uhl GR,
Kasahara Y, Sora I. Impaired cliff avoidance reaction
in  dopamine transporter = knockout  mice,
Psychopharmacology 227(4):741-749 (2013)

Ikeda M, Okahisa Y, Aleksic B, Won M, Kondo N,
Naruse N, Aoyama-Uehara K, Sora I, Iyo M,
Hashimoto R, Kawamura Y, Nishida N, Miyagawa T,
Takeda M, Sasaki T, Tokunaga K, Ozaki N, Ujike H,
Iwata N. Evidence for shared genetic risk between
methamphetamine-induced psychosis and
schizophrenia.  Neuropsychopharmacology  38:
1864-1870 (2013)

Hayashizaki S, Hirai S, Ito Y, Honda Y, Arime Y,
Sora I, Okado H, Kodama T, Takada M.
Methamphetamine  increases locomotion  and
dopamine transporter activity in dopamine d5
receptor-deficient mice. PLOS One 8(10): ¢75975
(2013)

Hall FS, Itokawa K, Schmitt A, Moessner R, Sora I,
Lesch KP, Uhl GR. Decreased vesicular monoamine
transporter 2 (VMAT2) and dopamine transporter
(DAT) function in knockout mice affects aging of
dopaminergic systems. Neuropharmacology 76
PartA:146-155 (2014)

O 1)
28

31 - 34 (2013)
Kudo T, Konno K, Uchigashima M, Yanagawa Y,
Sora I, Minami M, Watanabe M. GABAergic
neurons in the ventral tegmental area receive dual
GABA/enkephalin-mediated inhibitory inputs from
the bed nucleus of the stria terminalis. Eur J
Neurosci in press

64

Moriya Y, Kasahara Y, Hagino Y, Hall FS, Hen R,
Ikeda K, Uhl GR, Sora I. Methamphetamine induced
changes of monoamine
5-HT1B KO mice. 11th World Congress
Biological Psychiatry, Kyoto [2013/6/23-27]

Sasaki K, Sumiyoshi A,Nonaka H, Hall F.S., Uhl
GR., Watanabe M, Kasahara Y, Ikedae K, Kasashima
R, Sora I. Increased regional gray matter volume in

neurotransmission  in
of

p-opioid receptor knockout mice as determined by
mri-voxel-based morphometry.International
Narcotics Research Conference (INRC) 2013, Cairns,
Australia [2013/7/14-19] ]

Sora I. Genetic vulnerability of drug addiction. In
Symposium 4: Japanese Society for Neuroscience
of Dependence. CINP Special Congress on Addiction,

Kuala Lumpur [2013/10/2]
. 2
[2013/11/15]



23 6

26 4 303
138 45.5% 103 (34.0%) 38 (12.5%) 11 (3.6%)
(1. %) 4 (1.3%) 22 4 25 10
135 17.5%
53 39.3% 38 28.1% 17 (12.6%) 13 9.6%
11 8.1%
A. DSM-
TR
B C.
23 6 26 3

65



103 (34.0%)

11 (3.6%)
(1.3%)
25 10
17.5%
39.3%
17 (12.6%)
11 81%

138

5

38

43(5):729-735, 2014

303

45.5%

38
(1.

135

(12.5%)
%)
2 4

28.1%

13

9.6%

4

53

66

10
10
110
110
110
B5

5/16-17,

5/16-17,

25
10/3-5,

126-28,

126-28,

126-28,



2013
WHO 2013
, 2013
2013
2013
, 2013
, 2013 |256-263
, 2013 |68-76
Moriya | The role of Nova
201 189-21
Y, Hall|serotonin in the Science 013 89-210
FS, Sora|effects of Publishe
| psychostimulant rs.
drugs:
Behavioral
studies of
addiction-and
abuse-related
phenotypes.
Shibasaki M, Implication of Synapse. 68 39-43 2014
Tsuyuki T, Ando | KCC2inthe
K, Otokozawa sensitization to
A, Udagaway, morphine by
Watanabe K, chronic ethanol
Shibasaki Y, treatment in
Mori T, Suzuki mice.




T.

Nakamura A, G protein-gated  |Br J Pharmacol. 171 253-264 2014
FujitaM, Ono inwardly
H, Hongo'Y, rectifying
KanbaraT, potassium (KIR
Ogawak, 3) channels play
Morioka, aprimary rolein
Nishiyori A, the
Shibasaki M, antinociceptive
Mori T, Suzuki effect of
T, Sakaguchi G, | oxycodone, but
Kato A, not morphine, at
Hasegawa M. supraspina sites.
Y oshizawa K, Psychologica Nihon Yakurigaku | 142 22-27 2013
NaritaM, dependenceon | Zasshi.
Suzuki T. opioid
anagesics.
NaritaM, Imai Possible Addict Biol. 18 614-622 2013
S, Nakamura A, involvement of
Ozeki A, Asato prolonging
M, Rahmadi M, spinal p-opioid
Sudo Y, Hojo receptor
M, Uezono Y, desensitization
Devi LA, in the
Kuzumaki N, development of
Suzuki T. antihyperalgesic
tolerance to
p-opioids under
a neuropathic
pain-like state.
Imai S, Ikegami Epigenetic Brain. 136 828-843 2013
D, Yamashita A, | transcriptional
Shimizu T, activation of
Narita M, monocyte
Niikura K, chemotactic
Furuya M, protein 3
Kobayashi Y, contributes to
Miyashita K, long-lasting
Okutsu D, Kato neuropathic
A, Nakamura A, | pain.
Araki A, Omi K,
Nakamura M,
James Okano H,
Okano H, Ando
T, Takeshima H,
Ushijima T,
Kuzumaki N,
Suzuki T, Narita
M.
Ise Y, Mori T, Rewarding J Nippon Med 80 34-41 2013
Katayama S, effects of Sch.
Nagase H, ethanol
Suzuki T. combined with
low doses of
morphine
through
dopamine D1
receptors.
Shibasaki M, Effect of chronic |Psychopharmacol | 228 207-215 2013




Watanabe K, ethanol ogy (Berl)
Takeda K, Itoh treatment on
T, Tsuyuki T, mu-opioid
Narita M, Mori receptor
T, Suzuki T. function,
interacting
proteins and
morphine-induce
d place
preference.
Shibasaki M, Involvement of  |J Neurochem. 125 747-755 2013
Masukawa D, the K+-Cl-
Ishii K, co-transporter
Yamagishi Y, KCC2 in the
Mori T, Suzuki sensitization to
T. morphine-induce
d
hyperlocomotion
under chronic
treatment with
zolpidem in the
mesolimbic
system.
Anesthesia 17 28-32 2013
. Network
142 22-27 2013
Nishizawa D, Association bet |J Addict Res Ther in press
Ohi K, ween genetic p
Hashimoto R, olymorphism rs
Yamamori H, 2952768, close
Yasuda Y, to the METTL2
Fujimoto M, 1A and CREBI1
Yano-Umeda S, genes, and int
Takeda M, ellectual ability
*Ikeda K. in healthy sub
jects.
Nishizawa D, Genome-wide a |Mol Psychiatry 19 55-62 2014

Fukuda K, Kasai
S, Hasegawa J,
Aoki Y, Nishi
A, Saita N,
Koukita Y,
Nagashima M,
Katoh R, Satoh
Y, Tagami M,
Higuchi S, Ujike
H, Ozaki N,
Inada T, Iwata
N, Sora [, Iyo
M, Kondo N,
Won MJ, Naruse
N, Uehara K,
Itokawa M,
Koga M,
Arinami T,

ssociation study

identifies a po
tent locus assoc
iated with hum
an opioid sensit
ivity.




Kaneko Y,

Hayashida M,
Ikeda K
Yamamoto H, Involvement of |Mol Brain 6 56 2013
Kamegaya E, the N-methyl-
Sawada W, D-aspartate rece
Hasegawa R, ptor GIuN2D s
Yamamoto T, ubunit in phenc
Hagino Y, yclidine-induced
Takamatsu Y, motor impairm
Imai K, Koga H, | ent, gene expre
Mishina M ssion, and incre
Ikeda K ased Fos immu
noreactivity.
Kobayashi D, Genome-wide a |Mol Pain 9 34 2013
Nishizawa D, ssociation study
Takasaki Y, of sensory dist
Kasai S, urbances in the
Kakizawa T, inferior alveol
Ikeda K, Fukuda | ar nerve after b
K ilateral sagittal
split ramus oste
otomy.
Kasai S, Ikeda K | Reduced supras |J Pain 14 648-661 2013
pinal nociceptiv
e responses and
distinct gene e
xpression profil
e in CXBH rec
ombinant inbred
mice.
Ide S, Nishizawa | Association bet |PLoS ONE 8 €70694 2013
D, Fukuda K, ween genetic p
Kasai S, olymorphisms i
Hasegawa J, n Cav2.3 (R-ty
Hayashida M, pe) Ca2” chann
Minami M, els and fentanyl
Ikeda K sensitivity in
patients underg
oing painful co
smetic surgery.
Aoki Y, Association bet |Neurosci Lett 542 1-4 2013
Nishizawa D, ween the variab
Kasai S, Fukuda | le number of ta
K, Ichinohe T, ndem repeat po
Yamashita S, lymorphism in
Ikeda K the third exon
of the dopamin
e D4 receptor
gene and sensit
ivity to analges
ics and pain in
patients under
going painful ¢
osmetic surger
y.
Seo S, Functional anal |PLoS ONE 8 €76960 2013
Takayama K, ysis of deep int

Uno K, Ohi K,

ronic SNP rs13




Hashimoto R,

438494 in intro

Nishizawa D, n 24 of PCLO
Ikeda K, Ozaki gene.
N, Nabeshima
T, Miyamoto Y,
Nitta A
Shinohara M, ADORAZ2A pol |Neurology 80 1571-1576 2013
Saitoh M, ymorphism pred
Nishizawa D, isposes children
Ikeda K, Hirose to encephalopa
S, Takanashi J, thy with febrile
Takita J, status epileptic
Kikuchi K, us.
Kubota M,
Yamanaka G,
Shiihara T,
Kumakura A,
Kikuchi M,
Toyoshima M,
Goto T,
Yamanouchi H,
Mizuguchi M
, BDNF 48 407-414 2013
, 33 237-240 2013
) , 2A
, GSK-3beta-1727 48 293-299 2013
, A/T -50T/C
, GS 33 175-178 2013
s K-3beta
, 55 797-801 2013
, , GS
s K-3beta
, 72 613-617 2014
Sugaya N, Role of GIRK |J Drug Alcohol 2 1-11 2013
Kobayashi T, channels in add |Res
Ikeda K ictive substance
effects
Sato A, Social interactio |Protocol Exchange 2013




Mizuguchi M,

n test: a sensiti

Ikeda K ve method for
examining autis
m-related behav
ioral deficits
, 108 SS505-515 2013
, 33 205-209 2013
, ADHD 68 2126-2133 2013
, 44 229-232 2013
, 33 77-79 2013
, 33 57-58 2013
GIRK
Shinnosuke Matrix metallop |Brain,Behavior, 38 272-282 2014
Yamada, roteinase-3 is a .
. ossible and Immunity
Taku Nagai, p
. . mediator of neu
Tsuyoshi Nakai, rodevelopmental
Daisuke Ibi,
Akira Nakajima, | impairment due
t lyl:C-ind
Kiyofumi uc(é dpo yrim
Yamada
innate immune
activation of as
trocytes.
Yan, Y., Intrastriatal gene |Int. J. 16 1559-1567 2013
Miyamoto, Y., delivery of Neuropsychophar
Nitta, A., GDNF macol.
Muramatsu, S., persistently
Ozawa, K., attenuates
Yamada, K., methamphetami
Nabeshima, T. ne




self-administrati
on and relapse in
mice.

Tanabe, K., Effect of sodium |Palliative Care 8 177-183 2013
Ohkubo, J., bisulphate on the |Research
Ikezaki, T., stability of
Kitayama, S., octreotide
Tsuneda, Y., acetate:
Nitta, A., compatibility
Imamura, L., study with
To, H., dexamethasone
Shimada, M., injection.
Murakami, N.,
Kitazawa, H.
Isono, T., Amyloid-B25-35 |Neurosci. Res. 77 180-185 2013
Yamashita, N., induces
Obara, M., impairment of
Araki, T., cognitive
Nakamura, F., function and
Kamiya, Y., long-term
Alkam, T., potentiation
Nitta, A., through
Nabeshima, T., phosphorylation
Mikoshiba, K., of collapsin
Ohshima, T., response
Goshima, Y. mediator protein
2.
Toriumi, K., SHATI/NATS8L |J. Neurosci. Res. |91 1525-1532 2013
Ikami, M., regulates neurite
Kondo, M., outgrowth via
Mouri, A., microtubule
Koseki, T., Ibi, stabilization.
D,
Furukawa-Hibi,
Y., Nagai ,T.,
Mamiya, T.,
Nitta, A.,
Yamada, K.,
Nabeshima, T.
Mori T, Funada Dopaminergic hy |J. Pharmacol Sci in press
M, Tsuda VY, peractivity accom
Maeda J, Uchida | panied by hyperl
M, Suzuki T, ocomotion in C5
7BL/6J-bg'bg’ b
eige-] mice
Nakamura A, G protein-gated |BrJ Pharmacol. 171 253-264. 2014

Fujita M, Ono
H, Hongo Y,
Kanbara T,
Ogawa K,
Morioka Y,
Nishiyori A,
Shibasaki M,
Mori T, Suzuki
T, Sakaguchi G,
Kato A,
Hasegawa M.

inwardly rectif

ying potassium
(KIR 3) channe
Is play a prima
ry role in the a
ntinociceptive e
ffect of oxycod
one, but not m
orphine, at supr
aspinal sites.




Ise Y, Mori T, Genetic backg |J Nippon Med |81 53-56 2014
Katayama S, round influen |Sch.
Suzuki T, ces nicotine-in
Wang TC. duced conditio
ned place pre
ference and p
lace aversion
in mice.
Mori T, Inhibitory effect |Addict. Biol. 16 362-369 2014
Rahmadi M, s of SA4503 o
Yoshizawa K, n the rewarding
Itoh T, effects of abus
Shibasaki M, ed drugs.
Suzuki T.
Mori T, Hayashi | Sigma-1 recepto [PLoS One 8 76941 2013
T, Hayashi E, Su | r chaperone at t
T-P he ER-mitochon
drion interface
mediates the mi
tochondrion-ER-
nucleus signalin
g for cellular s
urvival.
Ise Y, Mori T, Rewarding effec |J Nippon Med 80 34-41 2013
Katayama S, ts of ethanol co |Sch.
Nagase H, mbined with lo
Suzuki T. w doses of mor
phine through d
opamine DI rec
eptors.
Mori T, Comparison of |Eur. J. Pharmacol. | 718 370-375 2013
Shibasaki M, the behavioral e
Ogawa Y, ffects of buprop
Hokazono M, ion and psycho
Wang TC, stimulants.
Rahmadi M,
Suzuki T.
Mori T, Involvement of [Behav 24 275-281 2013
Yoshizawa K, dopamine D2 r |[Pharmacol.
Ueno T, eceptor signal tr
Nishiwaki M, ansduction in th
Shimizu N, e discriminative
Shibasaki M, stimulus effect
Narita M, s of the K -opi
Suzuki T. oid receptor ag
onist U-50,488
H in rats.
Mori T, Involvement of |EurJ 715 238-245 2013
Komiya S, supraspinal and |[Pharmacol.
Uzawa N, peripheral nalo
Inoue K, Itoh Xonazine-insensi
T, Aoki S, tive opioid rece
Shibasaki M, ptor sites in the
Suzuki T. expression of

M -opioid recept
or agonist-induc
ed physical dep
endence.




Ren Q et al 7,8-dihydroxyfla |Pharmacology, Bi | 106 124-127 2013
vone on sensory |ochemistry, Behav
gating deficits  |ior
in mice after ad
ministration of
methamphetamin
c.
Ren Q et al. Protective effect |Psychopharmacol |231 159-166 2013
s of TrkB agoni |ogy
st 7,8-dihydroxyf
lavone on the b
ehavioral change
s and neurotoxic
ity in mice after
administration
of methampheta
mine.
Uchiumi O, Serotonergic  |[Neuropharmac 64 348-356 2013
KasaharaY, involvement  |ology
Fukui A, Hall in the
FS, Uhl GR, amelioration
Sora | of behavioral
abnormalities
in dopamine
transporter
knockout mice
by nicotine.
Berrocoso E, Active Intd .
Ikeda K, Sora | behaviours Neuropsychoph 16 151-162 2013
I, Uhl GR, produced by armacol
Sanchez-Blaz antidepressan
quez P, Mico ts and opioids
JA in the mouse
tail
suspension
test.
Ohara A, Exclusive Biochemical )
Kasahara Y, expression of |and Biophysical 432 5267532 2013
Yamamoto H, | VMAT2 in Research
Hata noradrenergic |Communication
H,Kobayashi neurons S
H, Numachi increases
Y, Miyoshi I, viability of
Hall FS, Uhl homozygous
GR, Ikeda K, VMAT?2
Sora I knockout
mice.
Yamashita M, | Impaired cliff |Psychopharmac 297 741-749 2013
Sakakibara Y, | avoidance ology
Hall F, reaction in
Numachi Y, dopamine
Yoshida, S, transporter
Kobayashi H, knockout
Uchiumi O, mice.
Uhl GR,
Kasahara VY,

Sora I




Tkeda M,

Evidence for

Neuropsychoph

Okahisa Y, shared genetic |armacology 38 1864-1870 2013

Aleksic B, risk between

Won M, methampheta

Kondo N, mine-induced

Naruse N, psychosis and

Aoyama-Ueha | schizophrenia.

ra K, Sora I,

Iyo M,

Hashimoto R,

Kawamura Y,

Nishida N,

Miyagawa T,

Takeda M,

Sasaki T,

Tokunaga K,

Ozaki N,

Ujike H,

Iwata N

Haygshizaki M‘etharnpheta PLo0S One ] 675975 2013

S, Hirai S, Ito | mine

Y, Honda Y, increases

Arime Y, Sora | locomotion

I, Okado H, and dopamine

Kodama T, transporter

Takada M activity in
dopamine d5
receptor-defici
ent mice.

Hall FS, Degreased Neuropharmac 76 PartA 146-155 2014

Itokawa K, vesicular ology

Schmitt A, monoamine

Moessner R, transporter 2

Sora I, Lesch (VMAT2) and

KP, Uhl GR dopamine
transporter
(DAT)
function in
knockout mice
affects aging
of
dopaminergic
systems.

Kudo T, GABAergic Eur J Neurosci in press

Konno K, neurons in the

Uchigashima | ventral

M, Yanagawa | tegmental

Y, Sora I, area receive

Minami M, dual

Watanabe M | GABA/enkeph
alin-mediated
inhibitory
inputs from
the bed
nucleus of the
stria

terminalis.




28

31-34

2013

43(5)

729-735

2014




