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Neuronal mechanisms of taste information processing in the insular cortex
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The taste-related receptors are expressed in the central nervous system, but
their physiological roles are largely unknown. In this study, the functional roles of TRPV1, CBl
and T1R1/T1R3 receptors expressed in the rat insular cortex were studied using electrophysiological
methods. It is possible that when these receptors are activated, the excitation arising from the
taste insular cortex propagates into the autonomic insular cortex, causing modulation of food intake
and autonomic activities.



TRPV1

CB1
TRPV1
TRPV1 TRPV1
CB1
PPARQ GPR119
CB1
CB1 T1R1/T1R3
TR T1R1 T1R2 T1R3
T1R2/T1R3
T1R1/T1R3
TRPV1 CB1 T1R1/T1R3
TRPV1
4 4
2/3 5/6
TRPV1
CB1

CB1



T1R1/T1R3

20 p m/pixel

TRPV1

200 pM

2/3

T1R1/T1R3
T1R1/T1R3
18 24 300 pm
3/4
CCD NeuroCCD-SM, RedShirtimaging
CCD
1,600 y m 80x 80 pixels 1 kHz full frame
3 4
TRPV1
T1R1/T1R3
1 2/3 5/6
TRPV1
v
2/3 5/6
TRPV1
4 4
1A
4 8 Hz

1B
4Hz 8Hz

5/6

15



TRPV1

A Control B 10 pM Capsaicin

5ms 12 ms 16 ms

41 ms 179ms 251 ms 41 ms 103ms  179ms 251 ms

103 ms

321ms  399ms

.54 084
AF | Fy (x 102)

Figure 1. 4

A. 4

B. 4
2 CB1

Gu-I
GIl-Au-I 2A
5 Hz
2B 2C CB1
AM251 CB1
calbindin GABA CB1
calbindin GABA

PPARa GPR119



ROI1

ROI4

DAAANANAAAL

VNV vV
ROI5

Figure 2.

A. MCA Gu-I Gl-Au-1
CV-Au-I

B.

C.ROI-1 ROI-5

3 T1R1/T1R3
T1R1/T1R3
3
200 pM Ca*
Ca* Ca*
GTP
G a
T1R2/T1R3
T1R1/T1R3

T1R1/T1R3



13 13 3 5

Toyoda H 73

Interaction of nicotinic acetylcholine receptors with dopamine receptors in synaptic plasticity 2019

of the mouse insular cortex

Synapse 22094
DOl

10.1002/syn.22094

Toyoda H 50

Nicotinic activity layer-specifically modulates synaptic potentiation in the mouse insular 2019

cortex

European Journal of Neuroscience 2211-2223
DOl

10.1111/ejn.13857

Toyoda H 61

Role of nicotinic acetylcholine receptors for modulation of microcircuits in the agranular 2019

insular cortex

Journal of Oral Biosciences 5-11
DOl

10.1016/j . job.2018.12.001

Toyoda H 4

Layer-dependent modulation of mouse insular synaptic activities by nicotinic acetylcholine 2018

receptors

Journal of Reward Deficiency Syndrome and Addiction Science 9-12

DOl
10.17756/jrdsas.2018-041




Sato H Kawano T Yin DX Kato T Toyoda H 358

Nicotinic activity depresses synaptic potentiation in layer V pyramidal neurons of mouse 2017

insular cortex

Neuroscience 13 27
DOl

10.1016/j -neuroscience.2017.06.031

Toyoda Hiroki -

Nicotine facilitates synaptic depression in layer V pyramidal neurons of the mouse insular 2018

cortex

Neuroscience Letters -
DOl

10.1016/j .neulet.2018.02.046

Toyoda H -

Nicotinic activity layer specifically modulates synaptic potentiation in the mouse insular 2018

cortex

European Journal of Neuroscience

DOl
10.1111/ejn.13857

9 0 4

Toyoda H, Sato H, Yin DX, Kato T

Nicotine layer-specifically modulates synaptic plasticity in the mouse insular cortex

FAOPS2019

2019




Toyoda H, Sato H, Yin DX, Kato T

Nicotinic activity differentially modulates synaptic plasticity in layers 111 and VI pyramidal neurons of the mouse insular
cortex

Oral Neuroscience 2019

2019

61

2019

Toyoda H, Kawano T, Shimoda M, Sato H, Yin DX, Katagiri A, Kato T

Role of intracellular Ca2+ stores in layer 2/3 pyramidal cells of the somatosensory cortex during oxygen and glucose
deprivation

Oral Neuroscience 2018

2018

41

2018




2018

Toyoda H Sato H Kawano T Yin DX Kato T

Nicotine suppresses synaptic potentiation in layer V pyramidal neurons of the insular cortex

Oral Neuroscience 2017

2017

2017

94

2017




Toyoda H 2018

Springer International Publishing 6060

Encyclopedia of Signaling Molecules, 2nd Edition




