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The regulation mechanisms of chronic pain via ER-stress pathway in fibromyalgia
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Fibromyalgia (FM) is a chronic pain syndrome with unknown etiology. Then the

decisive treatments for FM have not been established. We focused on ER stress signals and function
of mitochondria in FM. In this study, we attempted to establish the neuron specific synoviolin
(SYVN1) deficient mice and an inflammation model mice in the central nerves system (CNS) with HPV
vaccine as pathological animal models of FM. Then we analyzed the lesions and pathological
mechanisms of FM using these mice and tissues derived from patients with FM. The SYVN1 deficient
mice had the morphological abnormality in the CNS. The mouse vaccinated with HPV vaccine showed
neurological phenotypes that include low responsiveness of the tail reflex and locomotive mobility.
Pathological analyses of these mice revealed the damage to the hypothalamus. These data indicated
that these model mice were useful for analyses of FM pathology and the hypothalamus could have
important roles for symptoms of FM.



(FM)

30 40
200
FM
GABA
FM
FM
GABA
02-0
Thrombospondin 1 (TSP1)
Ca2+
FM
(RA)
E3
RA
p53
(Nat.Clin.Prac.Rheum)
RA
p

PGC-1p

GABA A, B
GABA B
(JBcC
2013) GABAA
FM
FM
FM
1
FM
FM
FM
FM
FM
FM
FM
GABA
FM
L.
synuclein
Cre floxed
HE
(KB)

II.



HPV

11

HE KB

TUNEL

Horizontal bar test

1L
-1
FM
FM
PBMC RNA
2
FM PBMC
(Bip CHOP XBP-1
)
2
HPV
(
1) HE
TUNEL

(2
GABA
GABA
PBMC
Ef iR
b g,

P<0.1
—

Vehicle

o A
[} Iy
= EN)
R

P<0.01
a TUNEL
Vehicle DIF Y
2, 8
K
B g=
% S
2
&
00 um 9. s
b TUNEL cD31 LAR
RN
» » RN
—— — s R
x \ c
F—nzvAE=a—0Ov
-
20pm Vehicle D DF2s
NG2 GFAP
P B R ¥
o] 3 g A
2 Pafias \ o s
\‘Q : < )\_nn oo -
he B 0 X

Aratani S, Fujita H, Yagishita N, Yamano Y,
Okubo Y, Nishioka K, Nakajima T, Inhibitory

effects of ubiquitination of synoviolin by PADI4,



Mol. Med. Rep, , 2017, in press

Usui C, Soma T, Hatta K, Aratani S, Fujita H,
Nishioka K, Machida Y, Kuroiwa Y, Nakajima T,
Nishioka K, A Study of Brain Metabolism in
Fibromyalgia by Positron Emission Tomography,
Prog Neuropsychopharmacol Biol Psychiatry.,

,2017,75:120-127, DOI: 10.1016/j.pnp

bp.2017.01.012

Aratani S, Fujita H, Kuroiwa Y, Usui C,
Yokota S, Nakamura I, Nishioka K, Nakajima T,
Murine hypothalamic destruction with vascular
cell apoptosis subsequent to combined
administration of human papilloma virus vaccine
and pertussis toxin, Sci. Rep., , 2016, 6;
36943, DOI: 10.1038/srep36943.

Nakajima F, Aratani S, Fujita H, Nakatani K,
Makita K, Nakajima T, A case of fibromyalgia
involving pain throughout the body treated with
site-specific targeted pain control, Springerplus,

, 2016, 5: 1027, DOI: 10.1186/540064-01
6-2572-z.

Fujita H, Aratani S, Fujii R, Yamano Y,
Yagishita N, Araya N, Izumi T, Azakami K,
Hasegawa D, Nishioka K and Nakajima T,
Mitochondrial Ubiquitin Ligase Activator of
NF-kB (MULAN) regulates NF-xB signaling in
ER stress-stimulated cells., , 2016, 37:
1611-1618, DOI: 10.3892/ijmm.2016.2566

Fujita H, Yagishita N, Aratani S, Saito-Fujita T,
Morota S, Yamano Y, Magnus J. Hansson, Inazu
M, Kokuba H, Katsuko Sudo K, Sato E,
Kawahara K, Nakajima F, Hasegawa D,
Higuchi H, Sato T, Araya N, Usui C, Nishioka K,
Nakatani Y, Maruyama I, Usui M, Hara N,
Uchino H, Eskil Elmer, Nishioka K, Nakajima T,

, 2015, 34:1042-1055, DOI: 10.15252/
embj.201489897

Nakajima F, Komoda A, Kawate M, Aratani S,
Fujita H, Nakatani K, Akiyama M, Makita K,
Nakajima T, Effects of Xenon Irradiation of
Stellate Ganglion Region on Fibromyalgia,
Journal of Physical Therapy Science, 2015,

,27:209-212, 10.1589/jpts.27.209.

Nakajima F, Aratani S, Fujita H, Yagishita N,
Ichinose S, Makita K, Setoguchi Y, Nakajima T,
Synoviolin inhibitor LS102 reduces endoplasmic
reticulum stress-induced collagen synthesis in an
in vitro model of stress-related interstitial
pneumonia, Int J Mol Med., 2015, 35: 110-116,
DOI: 10.3892/ijmm.2014.1984

19

3 JCR
2016 10 14
( )
31
2016 10 14
«C )
8
20016 9 18  KFC (

)

8
20016 9 17-18  KFC
( )
- 8 2016 9 17-18
KFC ( )
8 2016 9 17-18
KFC ( )
17 2016
9 (

3
)
Aratani S, Nakajima T  Synoviolin, as a novel
factor for understanding obesity and metabolic
disorders based on chronic inflammation

International Conference on Obesity and Chronic
Diseases 2016 7 26 Las Vegas (USA)

Aratani S, Fujita H, Yagishita N, Yokota M,
Nishioka K, Nakajima T E3 Ubiquitin ligase
synoviolin inhibitors has effects on obesity
International Conference on Obesity and Chronic
Diseases 2016 7 25 Las Vegas (USA)

Nakajima T Synoviolin, as a new stellar factor
for understanding chronic inflammation
MOSCOW INTERNATIONAL FORUM OF
BONES AND JOINTS DISORDERS 2016 4



19 ( )

2015 10 3 (

7 2015 10

7 2015 10 3

E3
LS
16
2015 9 12

( )

Nakajima T  Synoviolin and metabolic
disorder Shanghai-Tokyo ~ Workshop on
Rheumatology 2015 2015 7 31

«C )

GABA

6 2014 9 13-14 JA

2014 9 1314 JA
C )

Nakajima T aspect of Protein degradation in
locomotive syndrome and metabolic disorders
THE 2nd BIO RHEUMATOLOGY
INTERNATIONAL CONGRESS 2014 6 7

( )

58
2014 4 26

1
Yagishita N, Aratani S, Fujita H, Yamano Y,
Nishioka K, Nakajima T InTech New
Developments in  the  Pathogenesis  of

Rheumatoid Arthritis 2017 150
(121-135)

o 0

o) 0

http://toshinakajima2014.wixsite.com/tokyomed

(1)
ARATANI, Satoko
40387064

(2
NAKAJIMA, Toshihiro

90260752



