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In the present study, we focused on the health effects of fibrous materials
containing carbon nanotubes, which are expected to be applied in the various fields. We
experimentally investigated their effects on the cardiovascular system, and carried out work
environment measurements at carbon fiber processing factory in Japan. As a result,
high-concentration exposure to carbon nanotubes induced arteriosclerotic plaque formation in mice,
suggesting that the inflammation induced by inflammasomes was involved as the mechanism. Moreover,
factory survey confirmed that respirable fibers with high aspect ratios are generated during carbon
fiber processing. In order to ensure the safety of the working environment, 1t is important to
confirm the appropriate use of local exhaust ventilation and a risk assessment of carbon fiber
debris generated after grinding of carbon fibers.



2000 100

PM2.5



12 ApoE
(aspiration) 10

RNA
NLRP3 1 1-
beta HUVECs
ASC ASC
INrf2
12 ApoE
Nrf2-ApoE
(aspiration) RNA
NLRP3
1 1-beta
CPC (Condensation Particle Counter)
OPC (Optical Particle Counter) SMPS (Scanning Mobility

Particle Sizer Spectrometer)

2 ApoE
NLRP3
VCAM-1, ICAM-1 MCP-1 2

1-beta

ASC 2
ASC 2

10



(WHO)
( :>5pum <3 um / 1> 3:D)

10 /L



7 7 3 2

Takizawa R, Ichihara S, Zong C, Kinoshita K, Sakurai T, lkegami A, Mise N, Ichihara G. 349

1,2-Dichloropropane induces y -H2AX expression in human cholangiocytes only in the presence of 2021

macrophages.

Toxicology Letters 134-144
DOl

10.1016/j . toxlet.2021.06.009.

Suzuki Y, Ichihara G, Kawada S, Miyazawa K, Furutani T, Hayashida A, Watanabe E, Zong C, Tran 20

L, lkegami A, Ichihara S.

Effects of physiochemical characteristic of nano-sized Ti02 on the adhesion of monocytes to 2020

endothelial cells.

NanoImpact 100257
DOl

10.1016/j . impact.2020.100257.

Zhang X, Morikawa K, Mori Y, Zong C, Zhang L, Garner E, Huang C, Wu W, Chang J, Nagashima D, 94

Sakurai T, Ichihara S, Oikawa S, Ichihara G.

Proteomic analysis of liver proteins of mice exposed to 1,2-dichloropropane. 2020

Archives of Toxicology 2691-2705
DOl

10.1007/s00204-020-02785-4.

Tada-Oikawa S, Eguchi M, Yasuda MT, lzuoka K, lkegami A, Vranic S, Boland S, Tran L, Ichihara 33

G, Ichihara S.

Functionalized surface-charge Si02 nanoparticles induce pro-inflammatory responses, but are not 2020

lethal to Caco-2 cells.

Chemical Research of Toxicology 1226-1236

Dol
10.1021/acs-chemrestox.9b00478.




Kitamura Y, Mise N, Mori Y, Suzuki Y, Ohashi T, Tada-Oikawa S, Tokisu M, Zong C, Oikawa S, 10
Ichihara S.

Proteomic identification of the proteins related to cigarette smoke-induced cardiac hypertrophy 2020
in spontaneously hypertensive rats.

Scientific Reports 18825

DOl
10.1038/s41598-020-75429-3.

13 0 6

94

2021

Sehsah R, Wu W, Ichihara S, Hashimoto N, Hasegawa Y, Zong C, Yamazaki K, Sato H, Itoh K, Yamamoto M, Ali Elsayed A, El-
Bestar S, Kamel E, Ichihara G

Effect of Nrf2 deletion on inflammatory response in lung of female mice exposed to zinc oxide nanoparticles

NanoTox2021

2021

Sato H, Zong C, Devineau S, McCord C, Ichihara S, Brookes O, Ekuban F, Itoh K, Yamamoto M, Boland S, Baeza-Squiban A,
Ichihara G

Pulmonary effects of Fe304-PEG-PLGA nanoparticles in human bronchial epithelial cells and in wild type and Nrf2 knockout
mice following pharyngeal aspiration

NanoTox2021

2021




Sato H, Zong C, Devineau S, McCord C, Ichihara S, Brookes O, Ekuban F, Itoh K, Yamamoto M, Boland S, Baeza-Squiban A,
Ichihara G

Pulmonary effects of Fe304-PEG-PLGA nanoparticles in wild type and Nrf2 knockout mice following pharyngeal aspiration

48

2021

48

2021

, , Stephanie Devineau, Claire McCord, , Oliver Brookes, , , Sonja Boland, Armelle
Baeza-Squiban,

Fe304-PEG-PLGA Nrf2

2021

2021

Akihiko lkegami, Jun Kumoi, Yuji Fujitami, Gaku Ichihara, Takeo Yano, Sahoko Ichihara

Debris from carbon fiber reinforced plastics (CFRP) in an occupational setting

33rd International Congress on Occupational Health (ICPH 2022)

2022




93

2020

Sonja Boland Armelle Baeza

Fe304-PEG-PLGA Nrf2

15

2020

Harue Sato, Cai Zong, Sahoko Ichihara, Ken Itoh, Masayuki Yamamoto, Sonja Boland, Armelle Baeza-Squiban, Gaku Ichihara

Pulmonary effect of exposure to Fe304-PEG-PLGA nanoparticles via pharyngeal aspiration in wild type and Nrf2 knockout mice.

9th NANO Conference

2020

Akihiko lkegami, Jun Kumoi , Yuji Fujitani, Takeo Yano, Gaku Ichihara, Sahoko Ichihara

Exposure assessment of debris from carbon fiber reinforced plastics in an occupational setting.

9th NANO Conference

2020




Stephan ie Devineau, Claire McCord Oliver Brookes Frederick Adams Ekuban,
Sonja Boland Armelle Baeza Squiban

Fe304-PEG-PLGA Nrf2

20

2021

Harue Sato, Cai Zong, Stephan ie Devineau, Claire McCord, Sahoko Ichihara, Oliver Brookes, Ken Itoh, Masayuki Yamamoto,
Sonja Boland, Armelle Baeza-Squiban, Gaku Ichihara

Pulmonary effect of Fe304-PEG-PLGA nanoparticles in human bronchial epithalial cells and in wild type and Nrf2 knockout
following pharyngeal aspiration.

mice

Society of Toxicology 60th Annual Meeting (S0T2021)

2021

(Nathan Mise)

(00360644) (32202)

(Akihiko lIkegami)

(60748739) (32202)

(Gaku Ichihara)

(90252238) (32660)




Institute of Occupational
Medicine

Universite de Paris




