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The mechanism underlying the regulation of AhR expression in osteoclasts and
the signaling pathway through which AhR controls osteoclastogenesis remain unclear. We found that
the expression of AhR in bone marrow-derived osteoclasts was upregulated by RANKL at an earlier
stage. Osteoclast differentiation mediated by the AhR signaling pathway was also regulated in a

RANKL/c-Fos-dependent manner. AhR controls osteoclast differentiation via c-Fos/NFATcl and
mitochondrial biogenesis through PGC-1(3 .



AhR(aryl hydrocarbon receptor)

Receptor
RANKL
AhR
AhR
RANKL
(€H) AhR
KO)
) CcT
WT
®
*
o -MEM
®)
M-CSF
M-CSF
(®)
RT-PCR
(1)AhR KO
8 16

Activator

AhR

of NF-k B Ligand

AhR
AhR
(AhR
WT
AhR KO
CT
AhR
AhR KO
H E TRAP
RA
10%FBS
5% 10%/ml
100 mm dish
M-CSF
3
RANKL 3-4
Pit assay
CT
AhR KO

(2)AhR KO
AhR KO TRAP
WT
TRAP
(©)) AhR
c-Fos
AhR
RANKL c-Fos
PPAR-y PGC-1P3
©)
AhR BaP
(benzo [&] pyrene)
AhR

in
vitro
BaP
AhR/c-Fos

AhR

RANKL/AhR/c-Fos

1. Mori H, Matsumoto K, Kawai N, lzawa T,
Horiuchi S, Tanaka E. Am J Orthod
Dentofacial Orthop Vol. 151,
2017,793-803.doi:10.1016/j .ajodo.201
6.03.034.

2. Mino A, lzawa T, Shinohara T,Mori H,
Yasue A, Tomita S, Tanaka E. Roles of
hypoxia inducible factor-la in the
temporomandibular joint. Arch Oral
Biol Vol .73,2017,274-281. doi:
10.1016/j .archoralbio.2016.10.028.

3. lzawa T, Arakaki R, Mori H, Tsunematsu
T, Kudo Y, Tanaka E, Ishimaru N. The
nuclear receptor AhR controls bone
homeostasis by regulating osteoclast
differentiation via the RANK/c-Fos
signaling axis. J [Immunol
Vol .197, 2016,4639-4650. doi:




10.4049/j immunol .1600822.

Izawa T, Mori H, Shinohara T, Mino-Oka
A, Hutami IR, lIwasa A, Tanaka E.
Rebamipide attenuates mandibular
condylar degeneration in a murine

model of TMJ-OA by mediating a
chondroprotective effect and by
downregulating RANKL-mediated

osteoclastogenesis. PLoOS One
Vol. 11, 2016, e0154107. doi:
10.1371/journal .pone.0154107.
Shinohara T, lzawa T, Mino A, Mori H,
Iwasa A, Inubushi T, Yamaguchi Y,
Tanaka E. Hyaluronan metabolism in
overloaded temporomandibular joint. J
Oral Rehabl Vol .43,2016,921
-928. doi: 10.1111/joor.12443.
Nakayama Y, Matsui S, Noda K, Yamazaki
M, Iwai Y, Matsumura H, Izawa T, Tanaka
E, Ganss B, Ogata Y. Amelotin gene
expression is temporarily being
upregulated at the initiation of
apoptosis induced by TGFbl in mouse
gingival epithelial cells. Apoptosis
,Vol .21, 2016, 1057-1070. doi:
10.1007/s10495-016-1279-5.
Mansjur KQ, Kuroda S, 1zawa T, Maeda Y,
Sato M, Watanabe K, Horiuchi S, Tanaka
E. The Effectiveness of Human
Parathyroid Hormone and Low-Intensity
Pulsed Ultrasound on the Fracture
Healing in Osteoporotic Bones. Annals
of Biomedical Engineering Vol
44, 2016,2480-2488.
doi:10.1007/s10439-015-1533-y
lzawa T, Rohatgi N, Fukunaga T, Wang QT,
Silva MJ, Gardner MJ, McDaniel ML,
Abumrad NA, Semenkovich CF, Teitelbaum
SL, Zou W. ASXL2 Regulates Glucose,

Lipid, and Skeletal Homeostasis.
Cell Reports Vol .11, 2015,
1625-1637. doi:

10.1016/j .celrep.2015.05.019.
Mori H, lzawa T, Tanaka E. Smad3
deficiency leads to mandibular condyle
degradation via the sphingosine
1-phosphate (S1P)/S1P3 signaling axis.
The American Journal of Pathology
Vol .185, 2015,
2742-2756.doi:10.1016/j .ajpath.2015.
06.015.

1
Hutami IR, lzawa T, Mori H, Shinohara
T, Mino-Oka A, lIwasa A, Tanaka E.
Fas/S1P1 signaling controls
temporomandibular joint subchondral
bone remodeling in
autoimmune-arthritis. 95" General
Session & Exhibition of the IADR, Mar

10.

25, 2017, San Francisco, CA, USA
(Moscone Convention Center).

Mori H, Izawa T, Shinohara T, Mino-Oka
A, Sato M, Hichijo N, Iwasa A, Hutami
IR, Tanaka E. Effect of Rebamipide
administration on TMJ-OA model mouse.
95" General Session & Exhibition of the
IADR, Mar 24, 2017, San Francisco, CA,
USA (Moscone Convention Center).
Hutami IR, lzawa T, Mori H, lIwasa A,
Shinohara T, Mino-Oka A, Tanaka E. The
role of osteoclast in the
spontaneously developed
temporomandibular joint arthritis of
the MRL/Ipr mice. The 75" Annual
Meeting of the Japanese Orthodontic
Society, Nov 9, 2016, Tokushima,
Tokushima (Asty Tokushima).

Izawa T, Mori H, Shinohara T, Mino-Oka
A,Hutami IR,lwasa A, Tanaka E.
Rebamipide attenuates mandibular
condylar degeneration in a murine

model of TMJ-OA by mediating a
chondroprotective effect and by
downregulating RANKL-mediated

osteoclastogenesis.13" Meeting of
Bone Biology Forum, Aug 19, 2016,

( )-
2016 7 18
2016
7 18
HIF-1a +/-
HIF-1lalpha
2016 7 18
Le Fort 11
Apert .
2016
7T 7

Mori H, lzawa T, Tanaka E. Role of
Rho-GTP/S1P/Smad3 Signaling on the
Pathogenesis of TMJ-OA. 1ADR, Jun 24,
2016, Seoul, Korea (COEX).

S1P/Smad3



11.

12.

13.

14.

15.

16.

17.

18.

o

2006 6 4

. 74
2015 11 18-20
L S1P/Smad3
. 74
2015 11
18-20
HIF-1a . 74
2015 11 18-20
. 74
2015 11
18-20
Mori H, lzawa T, Tanaka E. Smad3

deficiency leads to mandibular condyle
degradation via the Sphingosine

1-phosphate (S1P)/S1P3 signaling axis.

American Society for Bone and Mineral
Research (ASBMR) Annual Meeting, Oct
9-12, 2015, Seattle, WA, USA
(Washington State Convention Center).

Bayarsaikhan 0Od

. 58
2015 7 12
. 28
2015 7 4-5
S1P/Smad3
28
2015 7 4-5

1ZAWA, Takashi

@

30380017
TANAKA, Eiji

40273693
IWASA, Akihiko

90746025



