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TRPV1, a member of the calcium-permeable thermosensitive transient receptor
potential super family, is a sensor of thermal and chemical stimuli. TRPV1 was recently found to be
expressed by non-neuronal cells, such as epithelial cells. The oral gingival epithelium is exposed to
multiple noxious stimuli, including heat and acids derived from endogenous and exogenous substances;
however, whether gingival epithelial cells (GECs) express TRPV1 is unknown. We show that both TRPV1 mRNA
and protein are expressed by GECs. Capsaicin, a TRPV1 agonist, elevated intracellular Ca2+ levels in the
gingival epithelial cell line, epi 4. Moreover, TRPV1 activation in epi 4 cells accelerated
proliferation. These responses to capsaicin were inhibited by a specific TRPV1 antagonist, SB-366791. We
also observed GEC proliferation in capsaicin-treated mice in vivo.Our results suggest that functional
TRPV1 is expressed by GECs and contribute to the regulation of cell proliferation.

TRPV1



Takahashi, Maekawa et

al. ,PLoS One,2011

Transient receptor
potential (TRP)

TRP

TRP

TRP

TRPV
Transient receptor potential
vanilloid type 1 (TRPV1)
Capsaicin 43

TRPV1
TRPV1

TRP

TRPV1 in
vivo in vitro

TRPV1
(in vivo

@ TRPV1

P. gingivalis

8 TRPV1
P. gingivalis 3
1 10
CT
MRNA
(IL-13  TNF-a )
(IL-8 MCP-1) Real-time PCR

Ki67
PCNA
@) TRPV1
TRPV1 (Capsaicin)
(SB-366791)
P.
gingivalis
TRPV1
(in vitro
)
(DMTT assay
TRPV1 24
48 72 MTT

(2)Wound healing assay

TRPV1 12 24 36

®

TRPV1

Fura2

(4)DNA



TRPV1
TRPV1
4 MRNA DNA
TRPV1
(in vivo
)
(€H) TRPV1
TRPV1
) TRPV1
TRPV1 Capsaicin
200ppm 14
Capsaicin
Brdu
Capsaicin Brdu
PCNA
TRPV1
(in vitro
)
(DMTT assay
TRPV1 Capsaicin
MTT assay
TRPV1
SB-366791
TRPV1
(2)Wound healing assay
MTT assay Capsaicin
SB-366791
©)
Capsaicin 1 Fluo-4
Capsaicin
TRPV1

(4)DNA

Capsaicin
227 232
PCR
FGF-17 NRG2
6
Matsuda Y, Kato T, Takahashi N,

Nakajima M, Arimatsu K, Minagawa T,
Sato K, Ohno H, VYamazaki K.
Ligature-induced periodontitis in
mice 1induces elevated levels of
circulating interleukin-6 but shows
only weak effects on adipose and liver
tissues. J Periodontal Res. In press.
doi: 10.1111/jre.12344. ( )

Minagawa T, Okui T, Takahashi N,
Nakajima T, Tabeta K, Murakami S,
Yamazaki K. Resveratrol suppresses
the inflammatory responses of human
gingival epithelial cells in a SIRT1
independent manner. J Periodontal Res.

2015 Oct;50(5) :586-93. doi:
10.1111/jre.12238. ( )
Nakajima M, Arimatsu K, Kato T,

Matsuda Y, Minagawa T, Takahashi N,
Ohno H, Yamazaki K. Oral
Administration of P. gingivalis
Induces Dysbiosis of Gut Microbiota
and Impaired Barrier Function Leading
to Dissemination of Enterobacteria to
the Liver. PLoS One. 2015 Jul
28;10(7):e0134234. doi:
10.1371/journal .pone.0134234. (

)

de Jong PR, Takahashi N, Peiris M,
Bertin S, Lee J, Gareau MG, Paniagua
A, Harris AR, Herdman DS, Corr M,
Blackshaw LA, Raz E. TRPM8 on mucosal
sensory nerves regulates colitogenic
responses by innate immune cells via

CGRP. Mucosal Immunol. 2015
May;8(3):491-504. doi:
10.1038/mi.2014.82.( )

Takahashi N, Matsuda Y, Yamada H,
Tabeta K, Nakajima T, Murakami S,
Yamazaki K. Epithelial TRPV1



Signaling Accelerates Gingival
Epithelial Cell Proliferation. J Dent
Res. 2014 Nov;93(11):1141-7. doi:
0.1177/0022034514552826. ( )

de Jong PR, Takahashi N, Harris AR, Lee
J, Bertin S, Jeffries J, Jung M, Duong
J, Triano Al, Lee J, Niv Y, Herdman DS,
Taniguchi K, Kim CW, Dong H, Eckmann
L, Stanford SM, Bottini N, Corr M, Raz
E. lon channel TRPV1-dependent
activation of PTP1B suppresses
EGFR-associated intestinal
tumorigenesis. J Clin Invest. 2014 Sep
2;124(9):3793-806. 2014. doi:
10.1172/3C172340. ( )

6

Takahashi N, Matsuda Y, Sato K, Tabeta
K, Yamazaki K : Neuronal TRPV1
activation regulates alveolar bone
resorption by osteoclasts via CGRP :
63nd Annual meeting of JADR, Fukuoka,
October 30, 2015.

Takahashi N, Matsuda Y, Sato K, Yamada
H, Tabeta K, Yamazaki K : Neuronal
TRPV1  prevents alveolar  bone
resorption in experimental
periodontitis mice model. 11th Asian
Pacific Society of Periodontology
Meeting, Bali, Indonesia, October 8-9,
2015.

19

2015
6 18
Takahashi N, Matsuda Y, Yamada H,
Tabeta K, Nakajima T, Yamazaki K
Epithelial TRPV1 signaling
accelerates gingival epithelial cell
proliferation : 62nd Annual meeting
of JADR, Osaka, December 4-5, 2014.
Takahashi N, Matsuda Y, Tabeta K,
Yamazaki K TRPV1  Signaling
Accelerates Cell Proliferation of
Gingival Epithelial Cells 92nd
General session of the IADR, Cape Town,
South Africa, June 25-28, 2014.

TRPV1
2014
140
2014 6 19

o

14

2015 P195-203

(TAKAHASHI , Naoki)



