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Search for blood and fecal microRNA biomarkers that can estimate acute exposure
to intestinal death
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Exposure to high-dose radiation causes life-threatening serious intestinal
damage. Here we focused on extracellular microRNA released from cells and investigated microRNA
species that increased or decreased in serum and feces using a radiation-induced intestinal injury
mouse model. MiRNAs increased more than 2.0-fold in serum or feces following a 10 Gy radiation
exposure were 21 in serum and 119 in feces by microarray analysis. In this study, miR-375-3p
detected in serum and feces was identified as the strongest candidate for a high-dose radiation
biomarker in serum and/or feces using a radiation-induced intestinal injury model.

microRNA



ARS
ARS
0.2 Gy
1 10 Gy 10 Gy
[Hirouchi and Chiba et
al.Curr Pharm.2015.(PMID:26306743)]

1999 JCO
ARS 3 2 10 Gy
2
microRNA
microRNA
microRNA microRNA
RNA
[Chiba et al. Oncol Rep.2015.(PMID:25394686)]
microRNA
[Melo et al. Nature. 2015.(PMID:26106858)]
microRNA
8 C57BL/6NJcl ( ) X (MBR-1520R-3 )
150 kVp 20 mA 1.0 Gy/min( Al 0.5 mm + Cu 0.3 mm)
X
(12003

X 706y 10 Gy Kaplan-Meier



X 7 Gy 10 Gy

4%

HE TUNEL
TUNEL
X 76y 10 Gy DNA
DeadEndTM Fluorometric TUNEL System(Promega) TUNEL
RNA
1SOGEN total RNA

Agilemt 2100Bioanalyzer Agilent RNA 6000 Nano Assay/( Agilent Technologies)

7 Gy 10 Gy total RNA
miRNA
microRNA X miRNA
Complete Labeling and Hyb Kit(Aglient Technologies) miRNA
50% 7 Gy 13 10 Gy 9
X 76y 10 Gy
50% 7 Gy
13 10 Gy 9
X 76y 10 Gy
X 76y 10 Gy HE
7 Gy 10 Gy
7 Gy 10 Gy DNA
7 Gy 10 Gy DNA TUNEL
7 Gy 10 Gy 72 TUNEL
X 76y 10 Gy
small RNA
RNA
185  28S RNA
18S  28S RNA 25 200 small
RNA RNA
small RNA
10 Gy microRNA

10 Gy microRNA microRNA



10 Gy 2

microRNA 21 119 microRNA
microRNA 4 19
microRNA miR-375-3p miR-375-3p
miR-375-3p
10 Gy miR-375-3p
miR-375-3p
10 Gy microRNA
microRNA
FERRAT (0Gy) 41 (10 Gy) 6

TUNEL ()

TUNEL (+)

FITC Merge
AT P

50 Small RNA ==
18 40 m;EFHRNA
25 e
HW 20

10

0

T T T T T T
25 200 500 1000 2000 4000 [nt]

50 Small RNA
1 ;Ag / gEEPRNA
R 20
o,

0

T T T T T
25 200 500 1000 2000 4000 [nt]

TUNEL ' RNA

8
Mitsuru Chiba Ikumi Niiyama Haruka Uehara Haruka Kuwata Injured pancreatic 3

cells enhance the release of miR-375-3p into the extracellular space Experimental
and Therapeutic Medicine 17 2019 28152820
DOI: 10.3892/etm.2019.7276

Satoru Monzen, Mitsuru Chiba, Yasushi Mariya Malondialdehyde: a urinary toxic

biomarker for unexpected exposure to high-dose ionizing radiation Rinsho Byori
67 2019 212-215

Mitsuru Chiba, Satoru Monzen, Chihiro Iwaya, Yuri Kashiwagi, Sunao Yamada, Yoichiro

Hosokawa, Yasushi Mariya, Toshiya Nakamura, Andrzej Wojcik Serum miR-375-3p
increase in mice exposed to a high dose of ionizing radiation Scientific Reports

8 2018 1302
DOI: 10.1038/s41598-018-19763-7

Satoru Monzen, Mitsuru Chiba, Tatsuya Ueno, Yuki Morino, Kenji Terada, Hiroki Yamaya,

Yoichiro Hosokawa A radioresistant fraction of acute promyelocytic leukemia cells
exhibit CD38 cell-surface antigen and mRNA expression Oncology Letters
15 2018 67096714
DOI: 10.3892/01.2018.8099
RNA Cytometry Research

28 2018 1-6
DOI: 10.18947/cytometryresearch.28.1 1
RNA



10.

11.

12.

13.

14.

47 2018 155-160

50 2018 267-270
https://ci.nii.ac.jp/naid/40021598015

74 2018 459
-464
DOI: 10.6009/jjrt.2018 JSRT 74.5.459

19
B miR-375-3p 28
2018
Wojcik Andrzej
28 2018
Wojcik Andrzej
61 2018
B miR-375-3p
61 2018
Andrzej Wojcik
~ ~ 30
2018
microRNA
27 2017
microRNA 12 2017

Mitsuru Chiba, Satoru Monzen Serum microRNAs for early diagnosis of acute radiation
syndrome 9 RNAI 4 2017

49 2017

Mitsuru Chiba, Satoru Monzen, Chihiro Iwaya, Yuri Kashiwagi, Sunao Yamada, Yoichiro

Hosokawa, Yasushi Mariya, Toshiya Nakamura, and Andrzej Wojcik Serum microRNAs for
early diagnosis of acute radiation syndrome 4th Educational Symposium on RADIATION
AND HEALTH by young scientists (ESRAH2017) 2017
Mitsuru Chiba Serum miR-375-3p as potential biomarkers of acute radiation syndrome
in mice exposed to lethal dose 76 2017

Serum miR-375-3p as potential biomarkers of acute radiation syndrome in

mice exposed to lethal dose 57 2017

microRNA 6 2017

Serum miR-375-3p as potential biomarkers of acute radiation

syndrome in mice exposed to lethal dose 60 2017



15.

16.

17.

18.

19.

o

@

microRNA 60 2017

Mitsuru Chiba, Satoru Monzen, Yasushi Mariya A biomarker of acute radiation

syndrome: miR-375-3p increases in mouse serum by exposure to lethal/sublethal dose

29 (WASPaLM2017) 2017
Satoru Monzen, Mitsuru Chiba, Yasushi Mariya Urinary biomarkers of lethal/sublethal
ionizing radiationdoses 29 (WASPaLM2017) 2017
microRNA
64 2017
Mitsuru Chiba RNA 2017

(ConBi02017) 2017

Satoru Monzen

8 20514136



