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Molecular mechanisms of cellular functional interaction in the trigeminal

ganglion underlying ectopic persistent pain associated with tooth pulp
inflammation
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We have already reported that Hsp70 is expressed in the tooth pulp and
transported to the trigeminal ganglion (TG)-cell bodies, extracellularly secreted from TG-cell
bodies, and binds to TLR4 of TG neurons, which causes the enhancement of the excitability of TG
neurons innervating the tongue. Based on the present study, following new findings were obtained: 1)
TRPAL expression was enhanced in the activated TG neurons via intracellular NF-kB and MAPk

cascades. 2) Also, some TG cells innervating both M1 and tongue were activated by tooth pulp
inflammation, causing persistent pain in the tongue.



BEREICEYEXBEHICRBLETIRER
Pt ERRBOMERER LAXE
TLR4
g
%
2 * : p<0.05
= o= (Sham, Saline vs. CFA)
Z 1
3100 *
5 80 *
g 60 ,_|
< 2 40
o g 20
Toll-like Receptor (TLR) 0" sham saime cFA
HSP70
TLR4
TLR4 NFkB MAPk
TLR4
( 2 E2 HSPTOMTLRAICKEAT BLIC Lo TNF-KBELUMAPKE
. . AT BRIEEALCTRPAR RS M BT RIS T HRE
2013 Journal of Neuroinflammation (Ohara et al.) ’ r

2(1)
TLR4
TLR4
NFkB MAPK
TLR4

EX @m0
EEAE

REWBI<HTD
HSPTOD &R

| EoRmtREEmRE |




TLR4 NFkB MAPK

2(2) TLR4
TRPA1
TRPA1
TLR4 TRPA1
TLR4 TRPA1
@
Sprague-Dawley  SD pentobarbital Na 50 mg/kg 1.p.
M1 complete
Freund’ s adjuvant CFA
@
NFkB MAPk Triptolide
SB203580 3
EMG (Honda et
al.,Mol Pain, 2008)
(©)
FG TG TLR4 NFkB ERK p38
JINK Sham
(1) NFkB (Triptolide) MAPK (SB203580)
NFkB MAPK Triptolide
SB203580 3 Triptolide SB203580
DMSO HWT
(2) NFkB ERK p38 JINK
M1 FG TG NFkB TLR4
FG TG
Sham TG TRPA1 TRPA1 + TLR4
TG Sham
TRPA1 TG
TRPA1
TRPV1
(©)
Hsp70
TG TG TLR4
TG
TG NFkB MAP
TRPA1
M1 TG
TRPAL Western Blot
TLR4
TLR4 NFkB

MAPK






4 4 1 1

Jun Lee, Kinuyo Ohara, Masamichi Shinoda, Yoshinori Hayashi, Asako Kubo, Shiori Sugawara, 21

Sayaka Asano, Kumi Soma, Kohei Kanno, Masatoshi Ando, Ryo Koyama, Yuki Kimura, Kousuke

Sakanashi, Toshimitsu linuma and Koichi lwata

Involvement of Satellite Cell Activation via Nitric Oxide Signaling in Ectopic Orofacial 2020

Hypersensitivity

International Journal of Molecular Sciences 1252
DOl

10.3390/ijms21041252

Komiya H, Shimizu K, Noma N, Tsuboi Y, Honda K, Kanno K, Ohara K, Shinoda M, Ogiso B, lIwata K 97

Role of Neuron-Glial Interaction Mediated by IL-1B in Ectopic Tooth Pain. 2018

Journal of Dental Research 467-475
DOl

10.1177/0022034517741253.

Okada S, Saito H, Matsuura Y, Mikuzuki L, Sugawara S, Onose H, Asaka J, Ohara K, Lee J, linuma 61

T, Katagiri A, lwata K.

Upregulation of calcitonin gene-related peptide, neuronal nitric oxide synthase, and 2019

phosphorylated extracellular signal-regulated kinase 1/2 in the trigeminal ganglion after

bright light stimulation of the eye in rats.

Journal of Science 146-155
DOl

10.2334/josnusd.18-0031.

Okada S, Katagiri A, Saito H, Lee J, Ohara K, linuma T, Bereiter DA, lwata K. -

Differential activation of ascending noxious pathways associated with trigeminal nerve injury. 2019

Pain

DOl
10.1097/j .pain.0000000000001521.




1 0 1

David Nicholas, Kinuyo Ohara, Ling Cao

Spinal Cord Microglial Phenotypic Changes Following Sciatic Nerve Crush in CD137LKO Mice

Eastern Pain Association

2019




