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Cancer-prevention by aspirin and the mechanism, from the viewpoint of
inflammation-related DNA damage and cancer stem cell
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Inflammation is an important risk of cancer. It has been recognized to be
causative and promotive of cancer. Epidemiological studies showed non-steroidal anti-inflammatory
drugs (NSAIDs) such as aspirin decreases cancer incidence. Aspirin is expected to have
chemopreventive effects on cancer. However, animal studies to confirm the efficacy of aspirin are
still not enough. We have reported that 8-nitroguanine, a nitrative DNA damage, is hopeful marker
for risk assessment of inflammation-related carcinogenesis. In this study, we revealed that
cyclooxygenase (COX), 8-nitroguanine, and cancer-stem cells had important roles on
inflammation-related carcinogenesis, by histochemical analyses using clinical cancer specimens
infected both with Schistosoma haematobium (SH) and without SH. Furthermore, we successed to
confirm the suppressive effect of aspirin on colorectal tumorigenesis in mice model.

DNA 8-



Drew DA et al. Nat Rev Cancer 2016)

SH

DNA

DNA

(HCV)

(NSAIDS)
(PG)

DNA

(HPV)
Helicobacter pylori ( )

25%

DNA

(COX)

(Rothwell PM et al. Lancet 2012,

COX

Schistosoma haematobium (SH)

12

(HE)

COX
DNA 8-oxodG

COX



SH
SH nuclear factor-kappa B
(NFk B) NO (iNOS) 8- 8-oxodG
SH NFk B NO DNA
COX
COX
8-
high mobility group box-1 protein (HMGB1)
HMGB1
DNA
HE +
+
8- DNA
( ) COX iNOS
+
+
avkA—)L FRE)Y FEMRA+K %b‘Aﬁ?ZI: U./

llvﬁxxhﬂﬁlawé&=$nb7 VEEEG
8=~ B 77 = UIDABIZ L DAY, Bild~~ R U Uiz
VBB TIEa Y o= b R RIGHAIT IR T, 8—'—1\D77’ Yufh

HEGt, TAEY

PIZF Do To, D AAKBEL TIXRIGR ADFEL, Hsﬁ%éﬁ T 38-=hrm 7 =M
Bl ENT=, BWA+T A Y B G TIRIRMERE 2R M2 L8 =bhurr=y
AL WE LT,

COX

COX



19 19 2 0

Mori Yurie Kato Shinya Fujisawa Yutaka Ohnishi Shiho Hiraku Yusuke Kawanishi Shosuke 53

Murata Mariko Oikawa Shinji

Mechanisms of DNA damage induced by morin, an inhibitor of amyloid B -peptide aggregation 2019

Free Radical Research 115-123
DOl

10.1080/10715762.2018.1562179

Suwannakul Nattawan Ma Ning Thanan Raynoo Pinlaor Somchai Ungarreevittaya Piti Midorikawa 2018

Kaoru Hiraku Yusuke Oikawa Shinji Kawanishi Shosuke Murata Mariko

Overexpression of CD44 Variant 9: A Novel Cancer Stem Cell Marker in Human Cholangiocarcinoma 2018

in Relation to Inflammation

Mediators of Inflammation 1 8
DOl

10.1155/2018/4867234

He Feng Ma Ning Midorikawa Kaoru Hiraku Yusuke Oikawa Shinji Zhang Zhe Huang Guangwu 50

Takeuchi Kazuhiko Murata Mariko

Taurine exhibits an apoptosis-inducing effect on human nasopharyngeal carcinoma cells through 2018

PTEN/AKt pathways in vitro

Amino Acids 1749 1758
DOl

10.1007/s00726-018-2651-2

Tachibana R. Umekawa T. Yoshikawa K. Owa T. Magawa S. Furuhashi F. Tsuji M. Maki S. 9

Shimada K. Kaneda M. K. Nii M. Tanaka H. Tanaka K. Kamimoto Y. Kondo E. Kato I. Ikemura

K. Okuda M. Ma Ning 5

Tadalafil treatment in mice for preeclampsia with fetal growth restriction has neuro-benefic 2019

effects in offspring through modulating prenatal hypoxic conditions

Scientific Reports 234

DOl
10.1038/s41598-018-36084-x




2018
Japanese Journal of Taurine Research 32-34
DOl
4
2018
Japanese Journal of Taurine Research 38-40
DOl
Hou Bo Ishinaga Hajime Midorikawa Kaoru Nakamura Satoshi Hiraku Yusuke Oikawa Shinji Ma 9
Ning Takeuchi Kazuhiko Murata Mariko
Let-7c inhibits migration and epithelial-mesenchymal transition in head and neck squamous cell 2018
carcinoma by targeting IGFIR and HMGA2
Oncotarget 8927 8940
DOl
10.18632/oncotarget.23826
Ohnishi Shiho Hiraku Yusuke Hasegawa Keishi Hirakawa Kazutaka Oikawa Shinji Murata 827
Mariko Kawanishi Shosuke
Mechanism of oxidative DNA damage induced by metabolites of carcinogenic naphthalene 2018
Mutat Res. 42 49
DOl

10.1016/j -mrgentox.2018.01.005




Kawanishi Shosuke Ohnishi Shiho Ma Ning Hiraku Yusuke Murata Mariko 18

Crosstalk between DNA Damage and Inflammation in the Multiple Steps of Carcinogenesis 2017

Int J Mol Sci. 1808 1808
DOl

10.3390/ijms18081808

Hata Yukiko Ma Ning Yoneda Misao Morimoto Satoru Okano Hideyuki Murayama Shigeo Kawanishi 11

Shosuke Kuzuhara Shigeki Kokubo Yasumasa

Nitrative Stress and Tau Accumulation in Amyotrophic Lateral Sclerosis/Parkinsonism-Dementia 2018

Complex (ALS/PDC) in the Kii Peninsula, Japan

Front Neurosci. -
DOl

10.3389/fnins.2017.00751

Afroz T, Hiraku Y, Ma N, Ahmed S, Oikawa S, Kawanishi S, Murata M 60

Nitrative DNA damage in cultured macrophages exposed to indium oxide 2018

J Occup Health 148-155
DOl

10.1539/joh.17-0146-0A

Yoshikawa Kento Umekawa Takashi Maki Shintaro Kubo Michiko Nii Masafumi Tanaka Kayo 31

Tanaka Hiroaki Osato Kazuhiro Kamimoto Yuki Kondo Eiji Ikemura Kenji Okuda Masahiro

Katayama Kan Miyoshi Takekazu Hosoda Hiroshi Ma Ning Yoshida Toshimichi Ikeda Tomoaki

Tadalafil Improves L-NG-Nitroarginine Methyl Ester-Induced Preeclampsia With Fetal Growth 2017

Restriction-Like Symptoms in Pregnant Mice

American Journal of Hypertension 89 96

DOl
10.1093/ajh/hpx130




Nosaka Takuto Naito Tatsushi Hiramatsu Katsushi Ohtani Masahiro Nemoto Tomoyuki Marusawa 12
Hiroyuki Ma Ning Hiraku Yusuke Kawanishi Shosuke Yamashita Taro Kaneko Shuichi Nakamoto
Yasunari
Gene expression profiling of hepatocarcinogenesis in a mouse model of chronic hepatitis B 2017
PLoS One. -
DOl
10.1371/journal .pone.0185442
Yamashita Takenori Kato Toshihiro Tunekawa Masahiro Gu Yeunhwa Wang Shumin Ma Ning 975
Effect of Radiation on the Expression of Taurine Transporter in the Intestine of Mouse 2017
Adv Exp Med Biol. 729 740
DOl
10.1007/978-94-024-1079-2_57
Kato Toshihiro Tsunekawa Masahiro Wang Shumin Yamashita Takenori Ma Ning 975
Effect of Taurine on iNOS-Mediated DNA Damage in Drug-Induced Renal Injury 2017
Adv Exp Med Biol. 717 727
DOl
10.1007/978-94-024-1079-2_56
Tsunekawa Masahiro Wang Shumin Kato Toshihiro Yamashita Takenori Ma Ning 975
Taurine Administration Mitigates Cisplatin Induced Acute Nephrotoxicity by Decreasing DNA 2017
Damage and Inflammation: An Immunocytochemical Study
Adv Exp Med Biol. 703 716

DOl
10.1007/978-94-024-1079-2_55




Hiraku Yusuke Nishikawa Yoshihiro Ma Ning Afroz Tahmina Mizobuchi Kosuke Ishiyama Ryo 818

Matsunaga Yuta Ichinose Takamichi Kawanishi Shosuke Murata Mariko

Nitrative DNA damage induced by carbon-black nanoparticles in macrophages and lung epithelial 2017

cells

Mutat Res. 7 16
DOl

10.1016/j -mrgentox.2017.04.002

Zhao Weilin Mo Yingxi Wang Shumin Midorikawa Kaoru Ma Ning Hiraku Yusuke Oikawa Shinji 17

Huang Guangwu Zhang Zhe Murata Mariko Takeuchi Kazuhiko

Quantitation of DNA methylation in Epstein-Barr virus?associated nasopharyngeal carcinoma by 2017

bisulfite amplicon sequencing

BMC Cancer -
DOl

10.1186/s12885-017-3482-3

Zhao Weilin Ma Ning Wang Shumin Mo Yingxi Zhang Zhe Huang Guangwu Midorikawa Kaoru 36

Hiraku Yusuke Oikawa Shinji Murata Mariko Takeuchi Kazuhiko

RERG suppresses cell proliferation, migration and angiogenesis through ERK/NF-k B signaling 2017

pathway in nasopharyngeal carcinoma

Journal of Experimental & Clinical Cancer Research

DOl
10.1186/s13046-017-0554-9

49 0 8

Cu(ll) Morin DNA

72

2019




B Morin DNA

2019

2019

78

2019

Yifei Xu, Ning Ma, Kaoru Midorikawa, Yusuke Hiraku, Hatasu Kobayashi, Shinji Oikawa, Yingxi Mo, Zhe Zhang, Guangwu Huang,
Kazuhiko Takeuchi, Mariko Murata

Potential epigenetic biomarkers for nasopharyngeal carcinoma

78

2019

Feng He, Ning Ma, Kaoru Midorikawa, Hatasu Kobayashi, Shinji Oikawa, Zhe Zhang, Guangwu Huang, Kazuhiko Takeuchi, Mariko
Murata

GDF10 inhibits the epithelial-mesenchymal transition in nasopharyngeal carcinoma

78

2019




Yapeng Qi, Junwe nHu, Jiahao Liang, Xiaoyin Hu, Bangde Xiang, Ning Ma.

Effect of clonorchis sinensis on occurence of cholangiocarcinoma induced by DEN in SD rats

78

2019

Nattawan Suwannakul, Kaoru Midorikawa, Shinji Oikawa, Hatasu Kobayashi, Ning Ma, Shosuke Kawanishi, Mariko Murata

Effects of CD44v9 knockdown on tumor progression of human cholangiocarcinoma cells

78

2019

Yurie Mori, Shinya Kato, Yutaka Fujisawa, Shiho Ohnishi, Hatasu Kobayashi, Shosuke Kawanishi, Mariko Murata, Shinji Oikawa

Elucidation of oxidative DNA damage mechanisms induced by morin

ACEM/JEMS 2019

2019

Yurie Mori, Shinya Kato, Yutaka Fujisawa, Kazuaki Kawai, Shiho Ohnishi, Hatasu Kobayashi, Shosuke Kawanishi, Mariko Murata,
Shinji Oikawa

Mechanisms of oxidative DNA damage induced by morin

9th Meeting of the Society for Free Radical Research Austrasia + Japan

2019




Nattawan Suwannakul, Kaoru Midorikawa, Shinji Oikawa, Hatasu Kobayashi, Ning Ma, Shosuke Kawanishi, Mariko Murata

Potential role of CD44v9 on tumorigenic and redox responses in human cholangiocarcinoma

9th Meeting of the Society for Free Radical Research Austrasia + Japan

2019

B Morin

DNA

19

2020

90

2020

Sharif Ahmed Tahmina Afroz

DNA

90

2020




Nattawan Suwannakul, Kaoru Midorikawa, Shinji Oikawa, Hatasu Kobayashi, Ning Ma, Shosuke Kawanishi, Mariko Murata

Roles of CD44 variant 9 in human cholangiocarcinoma cell progression

90

2020

Yifei Xu, Ning Ma, Kaoru Midorikawa, Yusuke Hiraku, Hatasu Kobayashi, Shinji Oikawa, Yingxi Mo, Zhe Zhang, Guangwu Huang,
Kazuhiko Takeuchi, Mariko Murata

DNA methylation biomarkers for nasopharyngeal carcinoma

90

2020

Feng He, Ning Ma, Kaoru Midorikawa, Hatasu Kobayashi, Shinji Oikawa, Zhe Zhang, Guangwu Huang, Kazuhiko Takeuchi, Mariko
Murata

Relationship between stem cell marker CD44v9 and inflammation-related DNA damage in nasopharyngeal carcinoma

90

2020

DNA TLR HMGB1

71 18 NO

2018




DNA

77

2018

Feng He, Ning Ma, Kaoru Midorikawa, Yusuke Hiraku, Shinji Oikawa, Zhe Zhang, Guangwu Huang, Kazuhiko Takeuchi, Mariko
Murata.

GDF10 is a candidate tumor suppressor gene inactivated by promoter hypermethylation in human nasopharyngeal carcinoma

77

2018

Nattawan Suwannakul, Ning Ma, Raynoo Thanan, Somchai Pinlaor, Kaoru Midorikawa, Yusuke Hiraku, Shinji Oikawa, Shosuke
Kawanishi, Mariko Murata

A novel cancer stem cell biomarker CD44v9 in liver fluke-related cholangiocarcinoma

77

2018

Yifei Xu, Ning Ma, Kaoru Midorikawa, Yusuke Hiraku, Shinji Oikawa, Zhe Zhang, Guangwu Huang, Kazuhiko Takeuchi, Mariko
Murata

DNA methylation in circulating cell-free DNA of nasopharyngeal carcinoma

77

2018




Morin DNA

47

2018

Ning Ma, Takenori Yamashita, Toshihiro Kato, Tamami lIsogai, Yeunhwa Gu.

Effects of taurine on the expression of taurine and taurine transporter in the kidney of mouse with radiation exposure.

The 21st International Taurine Meeting

2018

Feng He, Ning Ma, Kaoru Midorikawa, Yusuke Hiraku, Shinji Oikawa, Kazuhiko Takeuchi, Mariko Murata

Taurine induces Apoptosis in Human Nasopharyngeal Carcinoma Cells through PTEN-mediated inhibition of Akt pathway in Vitro

The 21st International Taurine Meeting

2018

Makoto Ohtsuki, Akinobu Nishimura, Toshihiro Kato, Yuske Wakasugi, Rie Nagao-Nishiwaki, Takeshi Ohkubo, Ning Ma

Purpose of consuming an energy drink containing taurine for Japanese employees

The 21st International Taurine Meeting

2018




Toshihiro Kato, Takenori Yamashita, Takashi Ito, Akinobu Nishimura, Aki Hukuda, Ko Kato, Ning Ma

Characterization of bone morphology in taurine transporter knockout mice

The 21st International Taurine Meeting

2018

Takenori Yamashita, Toshihiro Kato, Tamami Isogai, Yeunhwa Gu, Ning Ma

Effects of the different radiation dose levels on the expression of taurine transporter in the small intestine of mouse

The 21st International Taurine Meeting

2018

DNA HMGB1

89

2019

Sharif Ahmed, Tahmina Afroz,

DNA

89

2019




Yifei Xu, Ning Ma, Kaoru Midorikawa, Yusuke Hiraku, Shinji Oikawa, Mariko Murata

RERG hypermethylation in circulating cell-free DNA of nasopharyngeal carcinoma: a potential hematological marker for
screening

89

2019

Nattawan Suwannakul, Ning Ma, Kaoru Midorikawa, Shinji Oikawa, Shosuke Kawanishi, Mariko Murata

Predominant expression levels of CD44 variants in cholangiocarcinoma cell line

89

2019

Feng He, Ning Ma, Kaoru Midorikawa, Yusuke Hiraku, Shinji Oikawa, Kazuhiko Takeuchi, Mariko Murata

Taurine exhibits an anti-proliferation effect on human nasopharyngeal carcinoma cells in vivo

89

2019

DNA HMGB1

139

2019




Ning Ma, Feng He, Kaoru Midorikawa, Shiho Ohnishi, Shosuke Kawanishi, Mariko Murata

Taurine inhibits proliferation and colony formation in nasopharyngeal carcinoma cells.

2019

2019

2019

DNA COX-2

76

2017




DNA

17

2018

DNA

88

2018

DNA COX2

138

2018

DNA

88

2018




Epstein-Barr

88

2018

CD44v9

88

2018

88

2018

2018




2018

2018

RERG ERK/NF-k B/MMPs

76

2017

76

2017




(Ma Ning)

(30263015)

(34104)

Ma Ning




