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Systemic effect on blood cells caused by localized irradiation

Asaka, Tomomi

2,900,000

2 Gy 15 Gy -

In this study, to elucidate the physiological response of hematopoietic
tissue and erythrocytes to localized irradiation, we developed an evaluation method using medaka
fish irradiated by carbon ion beam and gamma rays and analyzed its effect. Dose dependency was not
observed in the range of 2 to 15 Gy. The number of blood cell decreased in one week when the kidney,

which is the hematopoietic tissue in medaka, was irradiated, and the reduction of blood cell number
did not recover 28 days after the irradiation. Furthermore, in anemic state, recovery of blood cell
number from anemia is delayed around one day due to the irradiation, but the reduction of the blood
cell number after the irradiation was suppressed when the hematopoietic cells were in the anemic

state. These results suggested that the hematopoietic cells became resistant to the radiation after
anemia treatment.



@

Blyth and
Sykes, 2012
(2
2 mm
Y
(3)
TIARA
(1)
SK2
Y
6~11
1,3,5,7, 14, 21, 28
Y
LD50 20
Gy 15 Gy

Y
BT Cs 3000 Elan
MDS Nordion Canada
8.82 Gy/min
4 cm 3.5cm

Takasaki Ion Accelerators for
Advanced Radiation Application (TIARA)

Funayama et al., 2008

MS-222
2,5, 15 Gy
(2)
2.7 ng/L 20
,1,2,3,4,7,8
(3)
MS-222
0.5 M EDTA 2
ul
4 GC-MS
Giemza
GCMS-PQ2010Plus
(5)
Davidson

(6) 3D



50 pm
Image] NIH
LPX-Registration

Photoshop Adobe
Pixel Image] Plugins
program LPixel
Paraview Kitware
3D

(M

SK2 2l

SK2
2 ul

@

GC-MS

©)
TIARA

HE
3D

“)

*
47 JTransport control _%_°_%

il . Ventral

. Dorsal
1 Dorsal with shield

Numbers of blood cells (X10° /mL)
N

0 1 day 8 days Shield
Days after irradiation (7 days)
TIARA 2,5,15 Gy
(5)
Y
1,3,5,8
Y
Y
7
7
7
7, 14, 21, 28
28
Y
4 -
—O— yray

-l Dorsal irradiation

Numbers of blood cells (X10° /mL)
N
|

0 I | I | y
T T T T

0 7 14 21 28
Days after irradiation
’Y 73
14,21, 28



28

Y
28
(©)
1,2,3,4,7,9
2 5
1 y 1’27 39
4,7
1
7
A

160
: |:| no anemia treatment

.y—15 Gy irradiation on anemia day1
.y—15 Gy irradiation on anemia day3

Reduction or Increasment of
the cells after the irradiation (%
©
o

| |
1 day 3 days 7 days
Days after the irradiation

o

control

day2 day8
\ R T ek 5

y ray (7 day)

1,3,7 B
-G HE B. C
D E.y 7 F G.
1 Y C F
D G. 8
50 um

N

Blyth, B. J. & Sykes, P. J. (2011) Radiation
-induced bystander effects: what are they, and
how relevant are they to human radiation
exposures? Radiation research 176, 139-157

Beer, L., et al. (2014) High dose ionizing
radiation regulates micro RNA and gene
expression changes in human peripheral blood
mononuclear cells. BMC Genomics15:814

Funayama, T. et al. (2008) Heavy-lon
Microbeam System at JAEA-Takasaki for

Microbeam Biology. Journal of radiation
research 49, 71-82.
Sayed, A. E. D. H., Igarashi, K,

Watanabe-Asaka, T., Mitani, H. Double
strand break repair and y-H2AX formation in
erythrocytes of medaka (Oryzias latipes)
after y — irradiation. Environ. Pollut.,

, vol. 224, 2017, pp. 35-43. DOI:
10.1016/j.envpol.2016.11.050
Igarashi, K., Kobayashi, J., Katsumura, T.,
Urushihara, Y., Hida, K., Watanabe-Asaka
T., Oota, H., Oda, S., Mitani, H. An approach
to elucidate DNA repair function of NBSI
using frequent nonsynonymous
polymorphism in wild medaka (Oryzias
latipes) populations. PLoS ONE, ,
vol. 12, No. 1, 2017, pp. €0170006. DOI:
10.1371/journal.pone.0170006
Sayed, A. E. D. H., Watanabe-Asaka, T., Oda,




S., Mitani, H. Apoptotic cell death in
erythrocytes of p53- deficient medaka
(Oryzias latipes) after y - irradiation. Int. J.
Radiat. Biology, , vol. 92, No. 10,
2016 pp- 572-576. DOLI:
10.1080/09553002.2016.1222091

K. Nagata, C. Hashimoto, T
Watanabe—Asaka*, K. Itoh, T. Yasuda, K.
Ohta, H. Oonishi, K. Igarashi, M. Suzuki, T.
Funayama, Y. Kobayashi, T. Nishimaki, T.
Katsumura, H. Oota, M. Ogawa, A. Oga, K.
Ikemoto, H. Itoh, N. Kutsuna, S. Oda, and
Hiroshi Mitani. In vivo 3D analysis of
systemic effects after local heavy-ion beam
irradiation in an animal model. Sci. Rep.,

, vol. 6, 2016, pp. 28691; doi:
10.1038/srep28691. (*Corresponding author)
Sayed, A. E. D. H., Watanabe-Asaka, T., Oda,
S., Mitani, H. Apoptosis and morphological
alterations after UVA irradiation in red blood
cells of p53 deficient Japanese medaka
(Oryzias latipes). J. Photochem. Photobiol.
B: Biology, ,vol. 161, 2016, pp. 1-8.
Yasuda T., Kimori Y., Nagata K., Igarashi K.,
Kakimoto F., Watanabe-Asaka T., Oda S.,
Mitani H. Irradiation-injured brain tissues
normally self-renewed in the absence of p53,
the pivotal tumor suppressor, in medaka
(Oryzias latipes) embryo. J Radiat Res,

, vol. 57 (1), 2016, pp. 9-15. doi:
10.1093/jrr/rrv054
Y. Murata, T. Yasuda, T. Watanabe-Asaka, S.
Oda, A. Mantoku, K. Takeyama, M. Chatani,
A. Kudo, S. Uchida, H. Suzuki, F. Tanigaki,
M. Shirakawa, K. Fujisawa, Y. Hamamoto, S.
Terai, H. Mitani. Histological and
Transcriptomic Analysis of Adult Japanese
Medaka Sampled Onboard the International
Space Station. PL0OS One, , vol.
10(10), 2015, pp. €0138799

Alaa El-Din Sayed, Tomomi
Watanabe-Asaka, Shoji Oda and Hiroshi
Mitani  “Apoptosis and morphological
alterations after UVA irradiation in red
blood cells of p53 deficient Japanese medaka
(Oryzias latipes)”; 2016 4th International
Conference on Environment Pollution and
Prevention (ICEPP 2016), December 25-27,
2016

Tomomi Watanabe-Asaka, Chika Hashimoto,
Keita Ohashi, Takako Yasuda, Kento Nagata,
Tomoo Funayama, Michiyo Suzuki, Alaa
El-din H. Sayed Aly, Shoji Oda, and Hiroshi
Mitani “Evaluation of radiation sensitivity in
erythrocytic ~ series cells and  the
hematopoietic organ using Japanese medaka,
Oryzas latipes’; Joint Events of the 22™

International Congress of Zoology and the
87™ meeting of Zoological Society of Japan,
14 — 19 November, 2016

Tomomi Watanabe-Asaka, Kazusa Ito, Chika
Hashimoto, Takako Yasuda, Kento Nagata,
Toshiyuki Nishimaki, Takafumi Katsumura,
Hiroki Oota, Hiroko Ikeda, Yuichiro Yokota,
Tetsuya Sakashita, Michiyo Suzuki, Tomoo
Funayama, Yasuhiko Kobayashi, Shoji Oda,
and Hiroshi Mitani “Availability of Medaka
as Systemic Effect Model of Local
Irradiation by Histological Analysis”; 15"
International ~ Congress of  Radiation
Research, 24" to 29™ May 2015

Chika Hashimoto, Kazusa Ito, Tomomi
Asaka, Takako Yasuda, Tomoo Funayama,
Yasuhiko Kobayashi, Shoji Oda, Hiroshi
Mitani “Investigation of somatic acute
responses induced by local irradiation in
adult medaka”; 15™ International Congress
of Radiation Research, 24™ to 29™ May 2015

Tomomi Watanabe-Asaka “3D Analysis of
the irradiation effect by local irradiation with
carbon ion particles in medaka (Oryzas
latipes)”; Space Radiation and Heavy lons in
Therapy Symposium 2015, 22™ to 24™ May
2015

2,
s

86 2015 9 17-19

http://www.u-tokyo.ac.jp/ja/utokyo-research/rese
arch-news/new-approach-to-evaluate-irradiation-
effect-on-whole-body.html

https://ds.cc.yamaguchi-u.ac.jp/~vs_08 2p/newp
age4.html

ASAKA, Tomomi

HASHIMOTO, Chika
OHASHI, Keita



