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Investigation of mechanisms of pain evoked by meteorological environment
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The expression of Navl.9 variants increased under low-temperature
conditions, leading to enhanced action potentials. Scnlla p.R222S mutant mice exhibited transient
mechanical allodynia in response to cold, which was alleviated by administration of Boshakidogan.
Furthermore, behavioral changes in response to pressure variations indicated a tendency of reduced
activity in the mutant mice. A collection of 79 pedigrees of pediatric limb pain disorder patients
revealed the effectiveness of SCN11A p.R222H screening. Newly identified mutations (F814C, F1146S)
demonstrated increased action potentials through electrophysiological evaluation. Mutations in the
SCN9A gene were also identified. A dataset was constructed to investigate the relationship between
pain attacks and changes in atmospheric pressure and temperature.



QOL
NSAIDs Opioid

SCN9A
SCN10A
2
6
SCN11A
Nav1.9
Nav1.9
Nav1.9 (SCN11A)
Nav1.9
Nav1.9
Navl1.9
Immunoprecipitation Navl.9 WT L811P
B Navl1.9
ND7/23 SiRNA Navl1.9
in vivo Navl.9
von Frey hot plate
mediator

Navl.9 Navl.9



Navl.9

a Navl.9 B
Nav1.9 B B
Navl.9 WT
R222H R222S 37
28
L811P WT R222S R222H L811P
Scnlla p.R222S
Scnlla p-R222S
50hPa
Scnlla p.R222S 50hPa
3 F814C, F1146S
79 SCN11A
SCN11A 23 32 SCN11A
p.R222H 10 43 p-R222H
R222H/S
SCN11A
R222S/H 1 V1184A
3 F814C, F1146S
SCN11A
SCN11A
SCN9A
12 3

Okuda H, Noguchi A, Kobayashi H, Kondo D, Harada KH, Youssefian S, Shioi H, Kabata
R, Domon Y, Kubota K, Kitano Y, Takayama Y, Hitomi T, Ohno K, Saito Y, Asano T,
Tominaga M, Takahashi T, Koizumi A. Infantile Pain Episodes Associated with Novel
Nav1.9 Mutations in Familial Episodic Pain Syndrome in Japanese Families. PLoS One.
2016 May 25;11(5):e0154827. doi: 10.1371/journal .pone.0154827.

McAlindon T, Formica M, Schmid CH, Fletcher J. Changes in barometric pressure and
ambient temperature influence osteoarthritis pain. Am J Med. 2007 May;120(5):429-
34. doi: 10.1016/j-amjmed.2006.07.036.



Bennett DL, Clark AJ, Huang J, Waxman SG, Dib-Hajj SD. The Role of Voltage-Gated
Sodium Channels in Pain Signaling. Physiol Rev. 2019 Apr 1;99(2):1079-1151. doi:
10.1152/physrev.00052.2017.

Cusdin FS, Clare JJ, Jackson AP. Trafficking and cellular distribution of voltage-
gated sodium channels. Traffic. 2008 Jan;9(1):17-26. doi: 10.1111/j.1600-
0854.2007.00673.x%.



7 6 2 5

Takahashi Kiichi Ohba Takayoshi Okamoto Yosuke Noguchi Atsuko Okuda Hiroko Kobayashi 7
Hatasu Harada Kouji H. Koizumi Akio Ono Kyoichi Takahashi Tsutomu
E44Q mutation in NaVl1.7 in a patient with infantile paroxysmal knee pain: electrophysiological 2021

analysis of voltage-dependent sodium current

Heliyon

e07396 e07396

DOl
10.1016/j .heliyon.2021.e07396

68
Health Weather 2021
510 510
DOl
10.11236/jph.20-137
Nanayakkara Shanika Yamamoto Naomichi Harada Kouji H. 148
Intranasal levels of lead estimated from airborne pollen and urinary lead levels in Japan 2021
Journal of Allergy and Clinical Immunology 654 655
DOl
10.1016/j . jaci .2021.05.024
Matsubara Yosuke Okuda Hiroko Harada Kouji H. Youssefian Shohab Koizumi Akio 394
Mechanical allodynia triggered by cold exposure in mice with the Scnlla p.R222S mutation: a 2020
novel model of drug therapy for neuropathic pain related to Navl.9
Naunyn-Schmiedeberg®s Archives of Pharmacology 299 306

DOl
10.1007/s00210-020-01978-z




Phosri Arthit Cao Yang Harada Sassa Mariko Harada Kouji H. 20
Socio- economic factors do also matter: comments on the article “ Can climatic factors explain 2021
the differences in COVID-19?incidence and severity across the spanish regions?: an ecological
study”
Environmental Health 17
DOl
10.1186/s12940-021-00701-6
Kabata Risako et al. 13
Familial episodic limb pain in kindreds with novel Navl.9 mutations 2018
PLOS ONE €0208516
DOl
10.1371/journal .pone.0208516
75
2017
641-651

DOl

8 0 0

Shohab Youseffian

92

2022




Navl.8

91

2021

122

2019

Navl.9

90

2020

89

2019




88

2018

88

2018

The electrophysiological study on the effect of novel mutations of SCN11A on pain pathway neuronal excitability

95

2018

2021




6782412

2020

http://www.med.akita-u.ac.jp/~ielp/index.html

http://hi.med.kyoto-u.ac.jp/setsuritsu.html

Lab Interview vol.19

http://www.akita-u.ac.jp/honbu/lab/vol_19.html

(Youssefian Shohab)

(00210576) (14301)
(Takahashi Tsutomu)

(20270845) (11401)
(Okuda Hiroko)

(30709663) (14301)
(Koizumi Akio)

(50124574) (14301)




(Ono Kyoichi)

(70185635) (11401)
(Kobayashi Hatasu)
(70542091) (14101)




