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Exploring the alternative pathology of periodontal disease by using ERAI mouse
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Endoplasmic reticulum (ER) stress is the cell response that activates the
unfolded protein response (UPR) pathway in a variety of conditions, such as inflammation and bone
metabolism.In order to clarify the exact location of the UPR response in periodontal tissues in
periodontal disease, we induced periodontal tissue destraution by administering Porphyromonas
gingivalis, a periodontopathic bacterium, and ligature placement around the upper second
molar in ERAI mouse in which UPR reponse can be visualized. Although the upregulation of the UPR
reponse-related gene was observed by using conventional method, this reponse cannot be visualized in

ERAI mouse. We tried to detect UPR response visually in gingival tissue by administering
tunicamysin, a UPR response-inducing agent or pancreas, consistently occurring UPR response as
positive control experiments. However, we wereunable to detect UPR response visually.



unfolded protein response
(UPR)

(Garg AD et
al., Trend Mol Med, 2012)

Domon et al., Clin Chim Acta 2009

Porphyromonas
gingivalis
(Yamada et al., J Periodont
Res 2015)
(ERAI )
(1)ERAI
ERAI
C57BL/6
@G
®

5-0 2

real-time PCR

3) Resveratrol

Resveratrol CM

real-time PCR

(4)ERAI
Tunicamycin

ERAI C57BL/6
Tunicamycin 16
@
Grp78

P. gingivalis

(Yamada et al., J Periodont Res 2015)

Atf4 lrela
Chop
Grp78
Gpr78 (HapaBiE) Gpr78 (i #a#sE)

25 ** 4 *
-% 20 - 3 L]
g 10 . [(1d . 2 . _E_
T e -
© M

> Control Ligation Control Ligation
@

P. gingivalis



Resveratrol

Atf4 Irela Chop
.

e Fliorle 1

X = = LT

Relative expression

" Control  OT OT+Rsv  Control  OT OT+Rsv  Control  OT  OT+Rsv

P. gingivalis
Atf4 lrela
Chop
Resveratrol

ERAI Tunicamycin

ERAI Tunicamycin

(3)ERAI

Tunicamycin

Tunicamysin

ERAI

2

2016

(1) Nakajima M, Arimatsu K, Minagawa T,
Matsuda Y, Sato K, Takahashi N,
Nakajima T, Yamazaki K. Brazilian
propolis mitigates impaired glucose
and lipid metabolism in experimental
periodontitis in mice. BMC Complement
Altern Med 16:329, 2016. ( )

(2) Matsuda Y, Kato T, Takahashi N,
Nakajima M, Arimatsu K, Minagawa T,
Sato K, Ohno H, Yamazaki K.
Ligature-induced periodontitis in
mice 1induces elevated levels of
circulating IL-6 but shows only weak
effects on adipose and liver tissues.
J Periodont Res. 51(5):639-46, 2016.

( )

16
(1) Sato K, Takahashi N, Matsuda Y, Yamada
M, Yokoji M, Tabeta K, Nakajima M,
Yamazaki K. A nove mechanism linking
periodontitis and rheumatoid
arthritis. 95th General session of the
IADR, San Francisco, March 24, 2017.

(2) Yamada M, Takahashi N, Matsuda Y, Sato
K, Yokoji M, Tabeta K, Nakajima T,
Yamazaki K. A bacterial metabolite
ameliorates P. gingivalis-induced
gingival epithelial barrier

disruption. 95th General session of

the IADR, San Francisco, March 24,

2017.

(3) Matsuda Y, Minagawa T, Okui T, Tabeta
K, Nakajima T, Yamazaki K. Effect of
resveratrol on alveolar bone loss
induced by the experimental occlusal
trauma in mice. 95th General session
of the IADR, San Francisco, March 24,
2017.

(4) Yokoji M, Tabeta K, Miyazawa H,
Matsuda Y, Sato K, Yamada M, Yamazaki
K. PCSK9 induction by P. gingivalis
independent of inflammatory response.
95th General session of the 1ADR, San
Francisco, March 24, 2017.

(5) Sato K, Takahashi N, Nakajima M, Kato
T, Matsuda Y, Yokoji M, Yamada M, Ohno
H, Yamazaki K. Periodontopathic
bacteria increases the risk of
rheumatoid arthritis by affecting gut



immune system. International Congress
of Immunology 2016, Melbourne,
Australia, August 24, 2016.

(®)
49 , 2016 4 23
Q)
Porphyromonas
gingivalis
58 116
59 )
, 2016 5 20
®
Resveratrol
2016
p27, 144
2016 ,
,2006 6 10
®
HYA
58
112 59
, , 2016 10
7
(10)
Porphyromonas
gingivalis
28
2 , 2016 11
5
an
_ PCSK9
145 2016
2016 10 28
(12)Sato K, Takahashi N, Matsuda Y,

Yamazaki K : Effects of Prevotella
intermedia administration on systemic
inflammation in mice : The 11% APSP
2015, Bali, Indonesia, October 8, 2015

(13)Matsuda Y, Minagawa T, Okui T, Tabeta
K, Nakajima T, Yamazaki K : Effect of
Resveratrol on alveolar bone loss
induced by the experimental occlusal
trauma in mice : 63" Annual meeting of
JADR, Fukuoka, October 30, 2015.

€D
Porphyromonas
gingivalis
48
, 2015.4.18.
s
19
2015.6.18.
(16)
- P.
gingivalis
. 57
129 58
2015.9.12
5
@
5
1
2
dysbiosis
331 342
2016 3 10
&)
1
10 16
2016 3 25
€) I
2
92 95
2016 3 25

(4) Kazuhisa Yamazaki. Chapter 15 New
paradigm in the relationship between
periodontal disease and systemic
diseases: effects of oral bacteria on
the gut microbiota and metabolism.




243-261 In: Eds; Luigi Nibali and
Brian Henderson. John Wiley & Sons,
Inc. Oxford, UK; 2016.

®

i 14
195 203
2015 12 21

http://www._dent.niigata-u.ac. jp/yamazak
i_labo

@
Yamazaki, Kazuhisa

00182478

@

Nakajima, Takako
40303143
Takahashi, Naoki
80722842
Miyazawa, Haruna

50733721



