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Elucidation of the pathogenesis of idiopathic pulmonary fibrosis by ion beam
engineering technology

Koga, Yasuhiko
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In this study, elemental analysis by in-air micro-PIXE revealed that the
lung tissue of idiopathic pulmonary fibrosis contains a high amount of crystalline silica and that
disease progression in idiopathic pulmonary fibrosis is faster in proportion to the amount of silica

in the lung tissue. We also found that patients with high levels of silica in the lungs had shorter
survival times than those with low levels. We are the first to show that inhaled silica from the
environment is involved in the progression of pulmonary fibrosis and contributes to poor prognosis
and outcome. This study clarifies the involvement of environmental factors, including silica, in
idiopathic pulmonary fibrosis and provides avenues for public health prevention measures against
environmental exposures and new therapeutic strategies for crystalline silica.

Respiratory Medicine

PIXE PM2.5



3-5

2 2015

in-air micro-PIXE

2-3

in-air micro-PIXE

In-air micro particle-induced X-ray

emission ( PIXE)

2002 4-~2014
in-air micro-PIXE(

2018
4.23
In-air micro-PIXE
®
C )
D SR & SKHBRGH &
1 BEERL BEEDHY
*
o 0.21 | I 0.87 | |
= ol -
L =
50151, - Foel ° .
BN . E
N 0.1 — 044 oo
N . 7 N T
=~ | —_ ] h -|/<j | —_ o
Bl Bl
i‘:% 0 0 o0 u []
e g WEEEG  FHRMEE

=
=23

7 L\AERS

BRIV

0.151

21

:150021)

®

it B &
BEELGL

APRRT  AHRRHEEE

FRMEREDRNIC S U ADZ < ERL TV

\I

150mL 1



X 2

) ARG H FHRMIED R EE R 2 L AR R Z RS

ano— . EBOO- o Esoo- R

Esoo_ r=0.01953 s r=0.5026 ﬂsm_ r=02149

g b = 09368 o b =0.0283 g b 03770

18 400 El400- 15400+

i . 1':5; ° i ®

g 2004 / 200+ L4 gz(}(ﬂ L//

o . &2 . e ®)

# N °® . W N ] ° . °®

- 005 040 015 02 04 05 08 001 002 003 004
R~ 7 %> 7 LA E FBR> U AfEx 2 R 77 IV S = LRSS

A
X 3
BbPI S U A DI WER) B U A D EER] B UABTIRHES U ABLYS

’
.'
4.07

T

&> ) HER TR FHEROBD 8N

PURFIEZUL

SEFFAMmbLNED o e

— & UHEE (n=8 fEHI)
- = @YV HEE (=13 5EF)

10 20 (};J)m 40 50

X 4

R MERDRRAEAE

0 20 30 40 50

~
o/

Y HOERE
(Si: YUA)

Ll Log rank
! p<005
5 10 20
ETFEIR (ﬂi)

Foes/
“~Silicon Alummum

PM2.5



4 4 0 3

Yasuhiko Koga, Takahiro Satoh, Kyoichi Kaira, Yoshimasa Hachisu, Yasuyuki Ishii, Toshiki 8
Yajima, Takeshi Hisada, Hideaki Yokoo Hideaki Yokoo , and Kunio Dobashi
Progression of Idiopathic Pulmonary Fibrosis Is Associated with Silica/Silicate Inhalation 2021
Environ. Sci. Technol. Lett. 903-910
DOl
10.1021/acs.estlett.1c00659
Takehara K, Koga Y, Hachisu Y, Utsugi M, Sawada Y, Saito Y, Yoshimi S, Yatomi M, Shin Y, 1
Wakamatsu I, Umetsu K, Kouno S, Nakagawa J, Sunaga N, Maeno T, Hisada T.
Differential Discontinuation Profiles between Pirfenidone and Nintedanib in Patients with 2022
Idiopathic Pulmonary Fibrosis
cells
DOl
10.3390/cel 1511010143
Koga Y, Aoki-Saito H, Kamide Y, Sato M, Tsurumaki H, Yatomi M, Ishizuka T, Hisada T.
Perspectives on the Efficacy of Benralizumab for Treatment of Eosinophilic Granulomatosis With 2022
Polyangiitis
Front Pharmacol
DOl
10.3389/fphar.2022.865318
30-2
2023
39-48

DOl




10 1 2

Yasuhiko Koga

Association of silica/silicates inhalation with the progression of idiopathic pulmonary fibrosis

Japanese Respiratory Society

2021

PIXE

QST 2020

2020

In-air micro-PIXE

QST 2020

2020

In-air micro-PIXE

2020




Yasuhiko Koga

Differential source of early phase discontinuation between pirfenidone and nintedanib in patients with idiopathic pulmonary
fibrosis

Asian Pacific Society of Respirology

2021

Yasuhiko Koga

Investigation of predictive biomarker in patients with idiopathic pulmonary fibrosis treated with nintedanib

Asian Pacific Society of Respirology

2021
PIXE
QST 2021
2021
PIXE
QST 2022

2022




2022

PM2.5

2023

(Sato Takahiro)

(10370404)

(82502)




