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Effect of the neuromodulator in the prefrontal cortex
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Since the spatiotemporal dynamics of the frontal neuronal activity after the
stimulation of the basal forebrain is unknown, we addressed this issue by using voltage-sensitive dye
imaging of frontal neural activity evoked by electrical stimulation of the basal forebrain. As a result,
voltage-sensitive dye imaging represented by a single-pulse stimulation of the basal forebrain elicited a
short-latency excitatory response in the frontal cortex. After application of the acetylcholine receptor
antagonist, neural response was spread across a wide area of the frontal cortex and presented a prolonged
latency, compared to control condition. Meanwhile, the excitatory response was blocked after the
glutamate receptor antagonist application. These results suggested that the basal forebrain-evoked
specific excitatory response was attributed to the interaction of cholinergic and glutamatergic
projections in the frontal cortex.



(Watanabe et al., 2009)

Wistar
1.3g/kg
1
IMB-9002
0.8 2.8
Watanabe and Funahashi 2.2
2012 3
300pn 100u

100Hz 2




RH-795

1
MiCamO01, Brain
Vision
0.1mA 10
Nissl
TR e (\(\(\
— ) ///[ \e F
£ o
Mg - Qﬁ P
,,,L“‘\
- )
<:2>\k4,Q>\\_\\_(_7

540nm




Fr2
M1

Watanabe Y, Kajiwara R, Takashima I,
Optical imaging of rat prefrontal neuronal
activity evoked by stimulation of the
ventral tegmental area. Neuroreport,
20:875-880, 2009

Watanabe Y, Funahashi S,

Thalamic mediodorsal nucleus and
working memory. Neuroscience &
Biobehavioral Reviews, 36-1, 134-142 2012

Information transformation of thalamic
mediodorsal neurons during spatial
working memory performance., Watanabe
Y, Funahashi S, International
Neuropsychological Society 41st Annual
Meeting, 2013
2

Task-dependent modulation of
saccade-related activity 1in  primate
thalamic mediodorsal neurons. Watanabe
Y, Funahashi S, 90

2013 3

Response of rat frontal neuronal activity
evoked by stimulation of the basal
forebrain. Nagasaka K, Watanabe Y,
Kunori N, Kajiwara R, Takashima I, 51
2013 10

28

Task-dependent modulation of primate
thalamic mediodorsal activities during
working memory performances., Watanabe
Y. Funahashi S, The 43rd annual meeting
of the Society for Neuroscience,

,2013 11 12

LS-BT 2014
2 18

Analysis of cortical and hippocampal

neural activity following basal forebrain

stimulation in rats, Nagasaka K,

Watanabe Y, Kunori N, Kajiwara R,

Takashima I, ,
2014 9 13

Information processing in the thalamic

mediodorsal nucleus during spatial

working memory performance, Watanabe Y,

Funahashi S, 2014 International

Symposium Vision, Memory, Thought:How

Cognition Emerges from Neural Network,
2014 12 6

Voltage-sensitive dye imaging of rat frontal
neuronal activity evoked by stimulation of
the basal forebrain, Nagasaka K,
Watanabe Y, Kunori N, Kajiwara R,
Takashima I,

2015 7 29

o
WATANABE YUMIKO

20425739



