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Cancer risk assessment based on oxidative and nitrative DNA damage in murine
lung exposed to Asian sand dust
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Particulate matter in air pollution is estimated to carcinogenic to humans
by the International Agency for Research on Cancer. In this study, we found that intranasal
exposure to Asian sand dust caused inflammation in murine lung. We demonstrated that 8-oxodG,
oxidative DNA damage, and 8-nitroguanine, nitrative DNA damage, were increased in lung tissues of
mice exposed to Asian sand dust, by histochemical analysis. The proteomic analysis revealed several

tens of up-regulated or down-regulated proteins by Asian sand dust. One of up-regulated proteins
was identified to the protein that was reported to have relevance to anti-oxidation and anti-tumor.
One of down-regulated proteins was identified to the protein that was reported the possibility of
anti-tumor and decrease in human lung tumor. These suggest that Asian sand dust induces oxidative
and nitrative DNA damage in the lung via inflammation.

DNA



1ARC
(
1) (Lancet Oncol . ,
2013) 2010 22 3

(IARC Scientific Publication No.161,
2013)

2.5 pum
(PM 2.5)
2.5-10 pm
Mom
(Bailey et al. Ann. Occup. Hyg-,
1982)
(IARC 1)
(NO)
DNA 8-oxodG
8-0HdG DNA 8 -

(Kawanishi et al. Biol. Chem. 2006)
8- KRAS
NO (INOS)
(Ohnishi et al. BBRC. 2011)

(Guo et al. Toxicol Appl Pharmacol.
2012)

DNA

DNA
DNA
DNA
DNA
DNA DNA
DNA
8-oxo0dG
(HE)
DNA
2
(2D-DIGE )
2
CBB
MALDI/TOF/TOF
8-0xo0dG
8-0x0dG
DNA DNA
DNA DNA
HPLC
8-0xo0dG dG



8-0x0dG

NO

TOF/MS/MS

NO

TLR9

(1ARC 2B)

DNA

iNOS

iNOS
DNA
8-0x0dG

2D-DIGE

DNA

56nm  95nm

DNA

DNA
1,2-
DNA

NADH
DNA

1,2-

/1,2-

DNA

19

RNA
DOHaD
( )

Nitrative DNA damage induced by
carbon-black nanoparticles in
macrophages and lung epithelial cells.
Hiraku Y, Nishikawa Y, Ma N, Afroz T,
Mizobuchi K, Ishiyama R, Matsunaga Y,
Ichinose T, Kawanishi S, Murata M.
Mutat Res. 2017 Jun;818:7-16. doi:
10.1016/j .mrgentox.2017.04.002.

Nitrative and oxidative DNA damage in
infection-related carcinogenesis in
relation to cancer stem cells.
Kawanishi S, Ohnishi S, Ma N, Hiraku
Y, Oikawa S, Murata M. Genes Environ.
2017 Feb 1;39:8. doi:
10.1186/s41021-016-0070-8.

The enhancement of oxidative DNA
damage by anti-diabetic metformin,
buformin, and phenformin, via
nitrogen-centered radicals. Ohnishi
S, Mizutani H, Kawanishi S. Free Radic
Res. 2016 Aug;50(8):929-37. doi:
10.1080/10715762.2016.1204651.

Inflammation-Related DNA Damage and

Cancer Stem Cell Markers in

Nasopharyngeal Carcinoma. Wang S, Ma
N, Zhao W, Midorikawa K, Kawanishi S,

Hiraku Y, Oikawa S, Zhang Z, Huang G,

Murata M. Mediators Inflamm.

2016;2016:9343460. doi:

10.1155/2016/9343460.

DNA Damage in CD133-Positive Cells in
Barrett"s Esophagus and Esophageal

Adenocarcinoma. Thanan R, Ma N,

Hiraku Y, [lijima K, Koike T,

Shimosegawa T, Murata M, Kawanishi S.

Mediators Inflamm. 2016;2016:7937814.
doi: 10.1155/2016/7937814.



Multi-walled carbon nanotube induces
nitrative DNA damage in human lung
epithelial cells via HMGB1-RAGE
interaction and Toll-like receptor 9
activation. Hiraku Y, Guo F, Ma N,
Yamada T, Wang S, Kawanishi S, Murata
M. Part Fibre Toxicol. 2016 Mar

29;13:16. doi:
10.1186/s12989-016-0127-7.
Epigenetic inactivation of

follistatin-like 1 mediates tumor
immune evasion in nasopharyngeal
carcinoma. zZhou X, Xiao X, Huang T, Du
C, Wang S, Mo Y, Ma N, Murata M, Li B,
Wen W, Huang G, Zeng X, Zhang Z.
Oncotarget. 2016 Mar
29;7(13):16433-44. doi:
10.18632/oncotarget.7654.

Exposure assessment and heart rate
variability monitoring in workers
handling titanium dioxide
particles-a pilot study.lIchihara S,
Li W, Omura S, Fujitani Y, LiuY, Wang
Q, Hiraku Y, Hisanaga N, Wakai K, Ding
X, Kobayashi T, Ichihara G. J.

Nanopart. Res. 18: 52 (2016), 14pages.

doi:10.1007/s11051-016-3340-2

Oxidative DNA damage 1induced by
metabolites of chloramphenicol, an
antibiotic drug. Ohnishi S, Murata M,
Ida N, Oikawa S, Kawanishi S. Free
Radic Res. 2015;49(9):1165-72. doi:
10.3109/10715762.2015.1050963.

The potent tumor suppressor miR-497
inhibits cancer phenotypes in
nasopharyngeal carcinoma by
targeting ANLN and HSPA4L. Wang S, Mo
Y, Midorikawa K, Zhang Z, Huang G, Ma
N, Zhao W, Hiraku Y, Oikawa S, Murata
M. Oncotarget. 2015 Nov
3;6(34):35893-907. doi:
10.18632/oncotarget.5651.

Oxidative stress and its significant
roles in neurodegenerative diseases
and cancer. Thanan R, Oikawa S, Hiraku
Y, Ohnishi S, Ma N, Pinlaor S,
Yongvanit P, Kawanishi S, Murata M.
Int J Mol Sci. 2014  Dec
24;16(1):193-217. doi:
10.3390/1jms16010193.

7

35

DNA Cox2 87

2017.3.28

87

2017.3.26-28

DNA
45

2016.11.17-18
Tahmina Afroz

DNA
2016.11.12

DNA
75

2016.10.8

Yusuke Hiraku, Feiye Guo, Ning Ma,
Tatsuhiko Yamada, Shumin Wang,
Shosuke Kawanishi, Mariko Murata,
Nitrative DNA damage induced by
multi-walled carbon nanotube in human
lung epithelial cells via HMGB1-RAGE
interaction and Toll-like receptor 9
activation. 11th International
Particle Toxicology Conference,
Singapore, Biopolis Matrix,
2016.9.26-30

2 7 2016.9.6.

DNA

62

2016.7.16

RNA

89
2016.5.24-27

RNA
86



21

2016.5.11-13
Tahmina Afroz

DNA 86
2016.5.11-13
DOHaD up-to-date
RNA  DOHaD
86
2016.5.11-13
DNA
136
2016.3.29
DNA
4
2016.2.6
DNA
44
2015.11.27-28
RNA
2015.11.14
DNA
74
2015.10.8
DNA Toll 9
74
2015.10.8-10
RNA
88
2015.5.13-16
DNA 85
2015.3.27

22

23

24

€Y

&)

®

ALDH 73
2014.9.27
DNA
60
2014.7.5
DNA
60
2014.7.5
84
2014.5.26.
11

OHNISHI, Shiho

80511914

MA, Ning
30263015
HIRAKU, Yusuke

30324510

KAWANISHI, Shosuke

10025637



