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Elucidation of the pathophysiology of systemic sclerosis targeting abnormal
sodium metabolism
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Systemic sclerosis is a rare, chronic autoimmune connective tissue disorder
characterized by degenerative changes and scarring in the skin, lungs, and other internal organs
against a background of autoimmune phenomena. It has been shown that localized Na accumulation in
tissues, such as skin, due to excessive salt intake leads to increased autoimmune disease due to T
cell polarization toward pathogenic Thl7 cells via the p38/MAP kinase pathway. In this study, with
the aim of “ elucidating the mechanism by which Na accumulation in the skin causes the development
and exacerbation of scleroderma,” (1) Na-MRI, which was developed as a tool to evaluate tissue Na
levels, was “ first introduced in Japan,” and (2) experiments focusing on Na in the skin were

conducted using scleroderma model mice. The results suggested that Na accumulation may exacerbate
skin fibrosis.

Na Na-MRI



(Na)
Na

Na
Na
Na p38/MAP
Thl7 T
Na @ Na
Na
2Na-MRI
Na 23Sodium-magnetic resonance imaging
(*Na-MRI) MRI
H MRI 2Na
2Na-MRl Multinuclear Option
MRI MRI
H MR
2Na-MRl
6-8 (C57BL/6) bleomycin
4
- Na
3.0 MRI(MAGNETOM

Na
(Stark-Contrast,
Erlangen, Germany)

Skyra, Siemens)

NaCl

(1
( 2
Na-MRI
NaCl (10, 20, 30, and 40
mmol/L)

14.6 mmol/L ( 3

TE=4.65ms

AR
TE=12.39ms ., __  TE=14.97ms

Y

TE=22.71ms TE=25.29ms

TE=9.81ms

N _ -

TE=17.55ms TE=20.13ms

TE=27.87ms TE=30.45ms

1
Na
34 Na 14.2 mmol/L
23Na-MRI



- Y N e U Bt

; noise
nnnnn

n=5
n=5 Na 5
Na 6

‘ -SSc control (n=5) - SSc bleomycin (n=5)

0.20 -
O

0.18 e P=0.311
5 ] o}
g 0.16 —c,—
E
© O
Z
< 0.14 1 -
e

0.12 +

0.10

SSc control SSc bleomycin

5




| Il ssc control (n=5) [ ssc bieomycin (n=5)
1.6 -
P =0.449
o144 o
E
N
=
%
0 1.2 -
(o]
1.0 -
SSc control SSc bleomycin
6
2Na-MRI Na
Na 1)
Na 2 2Na-MRI
Na Na

2Na-MRI

1) Kopp C, et al. 23Na magnetic resonance imaging-determined tissue sodium in healthy subjects and
hypertensive patients. Hypertension. 2013;61:635-40.

2) Kopp C, et al. (23)Na magnetic resonance imaging of tissue sodium. Hypertension. 2012; 59:167-72.



2 2 0 0

Higashitani Kana Takase-Minegishi Kaoru Yoshimi Ryusuke Kirino Yohei Hamada Naoki Nagai 33
Hideto Hagihara Maki Matsumoto Kenji Namkoong Ho Horita Nobuyuki Nakajima Hideaki

Benefits and risks of haematopoietic stem cell transplantation for systemic sclerosis: A 2023
systematic review and meta-analysis

Modern Rheumatology 330 337

Dol
10.1093/mr/roac026

Higashitani Kana Takase-Minegishi Kaoru Yoshimi Ryusuke Kirino Yohei Hamada Naoki Nagai
Hideto Hagihara Maki Matsumoto Kenji Namkoong Ho Horita Nobuyuki Nakajima Hideaki

Online ahead of print

Benefits and risks of haematopoietic stem cell transplantation for systemic sclerosis: A 2022
systematic review and meta-analysis
Modern Rheumatology Online

Dol
10.1093/mr/roac026

23Na-MRI:rethinking sodium balance concept in human.

95

2022

(Nakajima Hideaki)

(30217723) (22701)




(Kirino Yohei)

(50468154) (22701)
(Yoshimi Ryusuke)
(70585265) (22701)




