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Analysis of behavioral role of discrimination learning which is regulated by the
dorsal striatum.
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The dorsal striatum, which contains the dorsolateral striatum (DLS) and
dorsomedial striatum (DMS), regurates the acquisition and performance of discrimination learning.
However the mechanism by which the indirect pathway from the DLS or DMS regulates the learning
processes of discriminative actions remains unclear. In current study, selective elimination of DLS-

or DMS-indirect pathway were not changed in the acquisition of conditional discrimination. In
contrast, ablation of the DLS- or DMS-indirect pathway transiently impaired the performance of
conditional discrimination, showing a marked reduction in the selection accuracy. In addition, the
probability of perseverative errors was significantly increased in the animals lacking the indirect
pathway from the DMS, but not from the DLS.



(Brown et a., 1973; Canavan et a., 1989;
Sahakian et al., 1988)

(Robbins et a., 1990)

(dorsolateral striatum: DLS
(dorsomedial striatum: DMS

2
DLS DLS DMS
(Featherstone et al., 2004; 2005)
2
GABA
D1 (D1R)
D2 (D2R)
DI1R
D2R
DI1R
D2R
2
(Kobayashi et al.,
1995) (IT)
-2 o (IL-2Ra)

IL-2Ra IT
IT IL-2Ra
DLS DMS
2
DLS DMS
2
D2R
IL-2Ra Tg D2R
Tg DLS
IT
(Nishizawa et al.,
2012) DLS
DMS
(Robbins et al., 1990)
D2R Tg
DLS DMS
IT
IT 1
in situ
DIR D2R

(Robbins et al., 1990)
2

( , 1998)



2kHz  10kHz
1
40-60
80%
DLS DMS IT
D2R
IT
D2R Tg DLS DMS
IT DIR D2R
1
DLS DMS D2R
#HE: DLSIRIZEE DNSHERIGH
DR
5 1A
DiR
5t #Ae
1 IT DLS DMS
D2R
DLS DMS
2
100 IT/PBS into DLS 100 ITIEBS into DM;
—_— i o N
E 8o 80 ;2*&
e @ Non-Tg.PBS
E; 60 60 (] NDn-Tz.IT
X = Tg.PBS
H 40 40/ = TglT - RigH
0 Pre//1 357 911315 0 Pre1 3 5 7 9 111315
tviar
2
3
DMS

DLS injection DMS injection

B Non-TgIT B TgPBS

Non-Tg.PBS W Tg.IT L

0.15 0.3 ﬁ
e * ok
#

0.1 0.2
I * e * R
[
H 0.05 . 0.1 =

0
FAEIS— BERHETIS— BITHETS— BEETS—

DLS

DMS

IT/PBS into DMS
100

IT/PBS into DLS
100

® Non-Tg.PBS
60 & Non-Tg.IT
= Tg.PBS
A ;. . 40// . . = Tg.IT - {858
oy 5 10 15 20 %1 5 10 15 20
vz
4
DLS DMS
DMS
8

Oh YM, Karube F, Takahashi S, Kobayashi
K, Takada M, Uchigashima M, Watanabe M,
Nishizawa K, Kobayashi K, Fujiyama F
Using a novel PV-Cre rat model to characterize
pallidonigral cells and their terminations
Brain Sructure and Function 1-20 (2016)

Kai N, Nishizawa K, Tsutsui Y, Ueda S,
Kobayashi K
Differential roles of the nucleus accumbens shell
neurons containing dopamine D1 and D2
receptors in behavioral sensitization
Journal of Neurochemistry 135(6):1232-41
(2015)

Okada K, Nishizawa K, Kobayashi T, Sakata S,
Kobayashi K
Distinct roles of basal forebrain cholinergic
neurons in spatial and object recognition memory.
Scientific Reports 6;5:13158 (2015)

Okada K*, Nishizawa K*, Fukabori R, Kai N,



Shiota A, Ueda M, Tsutsui Y, Sakata S,
Matsushita N, Kobayashi K

Enhanced flexibility of place discrimination
learning by targeting striatal cholinergic
interneurons

Nature Communications 5:3778 (2014)

*equal contribution

Kobayashi K, Fukabori R, Nishizawa K
Neural circuit mechanism for learning dependent
on dopamine transmission: roles of striatal direct
and indirect pathways in sensory discrimination
Advances in Pharmacology 68:143-53 (2013)

Nishizawa K, Fukabori R, Okada K, Kai
N,Uchigashima M, Watanabe M, Shiota A, Ueda
M, Tsutsui Y, Kobayashi K
Striatal Indirect pathway contributes to selection
accuracy of learned motor actions
Journal of Neuroscience 32(39):13421-13432
(2012).

Fukabori R, Okada K, Nishizawa K, Kai N,
Kobayashi K, Uchigashima M, Watanabe M,
Tsutsui Y, Kobayashi K
Striatal direct pathway modulates response time
in execution of visual discrimination
European Journal of Neuroscience 35:784-797
(2012)

Tsutsui Y, Nishizawa K, Kai N, Kobayashi K
Lever pressing responses under a fixed-ratio
schedule of mice with 6-hydroxydopamine-
induced dopamine depletion in the nucleus
accumbens

Behavioral Brain Research 217(1):60-66 (2011)

12

Differential roles of dopamine D1 and D2
receptor containing in the nucleus accumbens
shell on the  methamphetamine-induced
behavioral sensitization

39
2016.7.21

Nishizawa K, Tsutsui Y, Kobayashi K
Dorsomedial and dorsolateral striatum have
important roles in distinct learning phases of
conditional discrimimnation
NEUROSCIENCE2015
2015.10.18, McCormick Place

Dissociable roles of the dorsomedial and and
dorsolateral striatum in the learning phases of the
acquisition for conditional discrimination

38
2015.7.28

30
2015.7.18

Nishizawa K, Fukabori R, Okada K, Kai
N,Uchigashima M, Watanabe M, Shiota A, Ueda
M, Tsutsui Y, Kobayashi K
Dorsal striatal indirect pathway regulates the
response  selection accuracy in  auditory
conditional discrimination
NEUROSCIENCE2014
2014.11.19, Walter E. Washington Convention
Center

46
2014.10.25

16
2014.10.05

Striatal indirect pathway from the dorsomedial
striatum  regulates the performance of
conditional discrimination through controlling
perseverative response

37
2014.9.12

45
2013.10.05

Striatal indirect pathway from dorsomedial
striatum contributes to choice accuracy in the
auditory discrimination

2013.8.31

28
2013.7.20



Behavioral roles of the striatal output pathway
from the dorsomedial striatum in the auditory
discrimination task

36
2013.6.20

http://www.fmu.ac.jp/home/molgenet/

o
KAYO NISHIZAWA

30644108



