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Neural circuit of the thalamus-higher brain regions involved in the chronic
pain.
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To elucidate the neural circuit of chronic pain, we first used chemogenetics

to change the activity of a pathway in the posterior thalamic nucleus to cortical somatosensory
cortex (S1), which is thought to be a transmission pain pathway, and found that it affects pain
threshold. In addition, using two-photon holographic microscopy, which can selectively stimulate
each neuron, we evaluated the functional connections between each neuron and found that the number
of responding neurons in the surrounding area increased during the acute phase of pain compared to
baseline, and the number of responding neurons decreased as the pain threshold improved. This study
demonstrates the importance of the posterior thalamic nucleus to S1 pathway in the formation of pain
and the enhancement of functional connections between S1 neurons during the acute phase of pain.



(Ru-Rong Ji et al. 2016)

Peng Jetal.
2016, Tsuda M et al. 2003 S1
Cichon J et al. 2017 Kim SK et al. 2012
Kim SK etal. 2016)
ACC Ushida T et al. 2005
Kazumaki N et al. 2007
S1
2
2
S1HL
hM3D (Gq) Clozapine-N-
Oxide CNO
vonFrey filament
50% Franz von Frey MR et al. 1895
50-54.5
Woolfe et al. 1944
S1 Ca
1
S1HL
S1HL S1HL
3 S1



’(>(—§>0'l/—*f—

= opgsppirzs
n»

RODS T4 w2

RIgL—H—
L > X
1
EEET)ERE s
A \ Ssec

RBET)ERE3EER

RIBAERS o
B e
i 1] A

r?zf
?

ROYS5 7 1 v o KF

it7a
tifva

200%

\&FF

|\ Ssec

MM
{Whar

ROATZ714v9%

2

R

RIBIC K DHEENESZ
ROIHRDOEIS
N.S.
1.0 N.S.
P =0.085
0.8 el
0.6
0.4
0.2
0.0—— —
MY Qoo Qoo\ s
*% :p<0.01



1 1 0 1

Takuya Okada, Daisuke Kato, Yuki Nomura, Norihiko Obata, Xiangyu Quan, Akihito Morinaga, Hajime 7
Yano, Zhongtian Guo, Yuki Aoyama, Yoshihisa Tachibana, Andrew J. Moorhouse, Osamu Matoba,
Tetsuya Takiguchi, Satoshi Mizobuchi, Hiroaki Wake

Pain induces stable, active microcircuits in the somatosensory cortex that provide a 2021
therapeutic target
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