(®)
2014 2016

Analysis of signal path of reactions between model cells and quantified radicals

Ito, Masafumi

12,200,000

In this study, we have quantitatively clarified the doses of radicals for
activating, suppressing, inactivating spores, bacteria, or cells in the atmosphere or solutions.
Besides, we have almost elucidated the mechanisms of activation and inactivation of cells and so on
from the quantitative results of intracellular structural changes and of the concentrations of
hydrogen peroxide, hypochlorous acid, and nitrate ions generated in the solutions irradiated with
radicals using various spectroscopies. Furthermore, as for cultured animal cells, we have almost
clarified the signal path of selective inactivation using melanoma and mouse fibroblast cells.



VUVAS

ESR

in-situ

UVAS

uv

oCcPy)
0,(A o) 0
0.6
2um
2
4p m
oCcPy)
2
3
7

Ar

10mm
O(3PJ-)

0,("A )



PBS DDW

PBS PBS
cl- 0CP;)
HCI0
1 PBS
1
DDW
cr 7
DDW  pH
5
2 pH 4.2
cr
pH 6.5 5.2 4.2 3.7
pH6.2,5.2
10
pH4.2
ESR
HOO
0CP;) 107 -2 20
NO
NO 10t -
20

6

1. T. Kobayashi, N. lwata, J.-S. Oh, H.
Hahizume, T. Ohta, K. Takeda, K. Ishikawa,
M. Hori and M. Ito, Bactericidal pathway
of Escherichia coli in buffered saline
treated with oxygen radicals, J. Phys. D:
Appl. Phys. 50 (2017-3) 155208 1-7,
https://doi.org/10.1088/1361-6463/aa61
d7

2. Ryo Furuta, Naoyuki Kurake, Kenji
Ishikawa, Keigo Takeda, Hiroshi
Hashizume, Hiroki Kondo, Takayuki Ohta,
Masafumi Ito, Makoto Sekine and Masaru
Hori, Intracellular-molecular changes
in plasma-irradiated budding yeast cells
studied using multiplex coherent
anti-Stokes Raman scattering microscopy,
Physical Chemistry Chemical Physics, 19,
(2017-4) 13438-13442, doi: 10.1039/
C7CP00489C

3 Chih-Tung Liu, Takumi Kumakura, Kenji
Ishikawa, Hiroshi Hashizume, Keigo
Takeda, Masafumi Ito, Masaru Hori and
Jong-Shinn Wul, Effects of assisted
magnetic field to an
atmospheric-pressure plasma jet on
radical generation at the plasma-surface
interface and bactericidal function,
Plasma Sources Sci. Technol. 25 (2016)
065005 1-8, doi:
10.1088/0963-0252/25/6/065005

4. R. Tero, R. Yamashita, H. Hashizume, Y.
Suda, H. Takikawa, M. Hori, M. Ito,
Nanopore formation process in artificial
cell membrane induced by
plasma-generated reactive oxygen
species, Archives of Biochemistry and
Biophysics, 605, 26-33 (2016-5); doi:
10.1016/j .abb.2016.05.014

5. J.-S. Oh, X. Strudwick, R. D. Short, K.
Ogawa, A. Hatta, H. Furuta, N. Gaur, S.-H.
Hong, A. J. Cowin, H. Fukuhara, K. Inoue,
M. Ito, C. Charles, R. W. Boswell, J. W.
Bradley, D. B. Graves and E. J. Szili:
“ How  plasma induced oxidation,
oxygenation, and de-oxygenation
influences viability of skin cells” ,
Applied Physics Letters, Vol. 109, No. 20,
pp- 203701-1-5 (2016-11)
http://dx.doi.org/ 10.1063/1.4967880




6. H. Hashizume, T. Ohta, M. Hori and M.
Ito: “ Growth control of Saccharomyces
cerevisiae through dose of oxygen
atoms” , Applied Physics Letters 107,
093701 (2015-8); doi: 10.1063/1.4929952,

38

1. T. Koizumi, T. Murata, M. Hori, M. Ito,
Analysis of apoptosis induction using
radical-irradiated medium on melanoma
cells, Taiwan- Japan Joint Workshop of
5th  Workshop for Electrical and
Electronic Engineering Applications
(WEEEA), 5th International Workshop for
Nano-Carbon Workshop (IWNC) and 7th
International Workshop for Plasma-bio
Science and Technology (IWPBST), p.24,
(2017-3), Nagoya Dome-Mae Campus, Meijo
University, Nagoya

2. Y. Tanaka, H. Hashizume, J. Oh, K.
Ishikawa, T. Ohta, M. Hori, and_M. Ito,
Evaluation of lipid peroxidation in mold
spore treated with oxygen radicals,
Taiwan- Japan Joint Workshop of 5th
Workshop for Electrical and Electronic
Engineering Applications (WEEEA), 5th
International Workshop for Nano-Carbon
Workshop (IWNC) and 7th International
Workshop for Plasma-bio Science and
Technology (IWPBST), p.26, (2017-3),
Nagoya Dome-Mae Campus, Meijo University,
Nagoya

3. Y. Shimono, J. Oh, Y. Komori, M. Hori
and M. Ito, Inactivation of Pseudomonas
aeruginosa using atmspheric-pressure
oxygen radical souce, 9th International
Symposium on Advanced Plasma Science and
its Applications for Nitrides and
Nanomaterials/10th International
Conference on Plasma-Nano Technology &
Science
(ISPlasma2017/1C-PLANTS2017) (2017-3),
Chubu University, Kasugai

4. T. Kobayashi, J. Oh, H. Hashizume, T.
Ohta, K. Ishikawa, M. Hori, M. Ito,

Inactivation Mechanism of E. coli in

Liquid Phase Treated with Neutral Oxygen

Radicals, 9th International Symposium on

Advanced Plasma Science and its
Applications for Nitrides and
Nanomaterials/10th International

Conference on Plasma-Nano Technology &
Science
(I1SPlasma2017/1C-PLANTS2017) (2017-3),
Chubu University, Kasugai

5. M. Okachi, J. Oh, H. Hashizume, M. Hori,
M. Ito, Effects of nitric oxygen radicals
on growth promotion of budding yeast
cells, 9th International Symposium on

Advanced Plasma Science and its
Applications for Nitrides and
Nanomaterials/10th International

Conference on Plasma-Nano Technology &
Science
(I1SPlasma2017/1C-PLANTS2017) (2017-3),
Chubu University, Kasugai

6. T. Kobayashi, J. Oh, H. Hashizume, T.
Ohta, K. Ishikawa, M. Hori, M. Ito,
Measurement of HOO- in
oxygen-radical-treated water using
electron spin resonance, International
Conference on Plasma Medical Science
Innovation  (ICPMSI) 2017, Nagoya
University, Nagoya

7. T. Koizumi, T. Murata, M. Hori, M. Ito,
Apoptosis induction of melanoma cells
treated with radical-irradiated medium,
International Conference on Plasma
Medical Science Innovation (ICPMSI) 2017,

Nagoya University, Nagoya

8. (Invited) M. Hori, M. Sekine, K.
Ishikawa, H. Kondo, K. Takeda, H.
Hashizume, H. Tanaka, F. Kikkawa, M.

Mizuno and M. Ito, Interaction of Plasma
with Cells for Agriculture and
Biomedical Applications, 3rd
International Workshop on Advanced
Plasma Technology and Applications, Jan.
11-14(2017), Nong Lam University,
Hochiminh, Vietnam

9. (Invited) M. Ito: * Growth Control of
Microorganisms in solutions using
atmospheric-pressure radical source” ,
6th International Conference on Advanced
Plasma Technologies (ICAPT-6) and
Workshop on Industrial Application of
Plasma Solutions (2016-12), Angkor Wat,
Cambodia

10. J.-S. Oh, H. Yajima, I. Serizawa, T.
Ohta, M. Hiramatsu, A. Hatta, and M. Ito:
“ Development of high quality ozone for
advanced surface oxidization process” ,
The 26th Annual Meeting of MRS-Japan 2016
p-85, (C4-019-012) (2016-12), Yokohama,
Japan

11. (Invited) M. Ito: “ Bioscience and
applications using plasmas” ,
Taiwan-Japan Joint Workshop of 4th
Workshop for Electrical and Electronic
Engineering Applications, 4th
International Work shop for Nano-Carbon
and Workshop and 6th International
Workshop for Plasma-bio Science and
Technology (2016-11), Chung-Yuan
Christian University and National Taiwan
University of Science & Technology,
Taiwan

12. (Invited) T. Ohta, Plasma diagnostics
using spectroscopy, Taiwan-Japan Joint




Workshop of 4th Workshop for Electrical

and Electronic Engineering Applications,

4th  International Work shop for
Nano-Carbon and Workshop and 6th
International Workshop for Plasma-bio
Science and Technology (2016-11),
Chung-Yuan Christian University and
National Taiwan University of Science &
Technology, Taiwan

13. T. Kondo, R. Tero, H. Hashizume, H.
Kondo, M. Hori, M. Ito, * Effects of
oxygen-radical-irradiated DDW and PBS on
molecule diffusion of supported lipid
bilayer” , Taiwan-Japan Joint Workshop
of 4th Workshop for Electrical and
Electronic Engineering Applications,
4th  International Work shop for
Nano-Carbon and Workshop and 6th
International Workshop for Plasma-bio
Science and Technology (2016-11),
Chung-Yuan Christian University and
National Taiwan University of Science &
Technology, Taiwan

14. Y. Tanaka, H. Hashizume, J.-S. Oh, T.
Ohta, M. Hori, M. Ito: “ Cell response of
fungi  spores to oxygen radical
irradiation” , Taiwan-Japan Joint
Workshop of 4th Workshop for Electrical

and Electronic Engineering Applications,

4th  International Work shop for
Nano-Carbon and Workshop and 6th
International Workshop for Plasma-bio
Science and Technology (2016-11),
Chung-Yuan Christian University and
National Taiwan University of Science &
Technology, Taiwan

15. J.-S. Oh, T. Kobayashi, T. Ohta, M.
Hiramatsu, M. Hori, M. Ito: * Ambient
Mass Spectrometric Investigation of
Atomic Oxygen Radicals in Afterglow
Plasma® , Proceedings of 38th
International Symposium on Dry Process
(DPS2016), p-93-94, (P-26) (2016-11),
Hokkaido University

16. J.-S. Oh, H. Yajima, I. Serizawa, T.
Ohta, M. Hiramatsu, A. Hatta and M. Ito:
“ Investigating High Quality Ozone
Generation using uv Absorption
Spectroscopy and Ambient Mass
Spectrometry* , Proceedings of 38th
International Symposium on Dry Process
(DPS2016), p95-96, (P-27)(2016-11),
Hokkaido University

17. M. Ito, M. Okachi, T. Koizumi, J.-S.
Oh, H. Hashizume, T. Murata, M. Hori:
“ Promotion of cell proliferation using
atmospheric-pressure radical source” ,
The 69th Annual Gaseous Electronics
Conference Bulletin p.58, (HT6 134)
(2016-10), Bochum, Germany

18. M. Ito, T. Kobayashi, H. Hashizume, T.
Ohta, K. Ishikawa, M.  Hori:
“ Inactivation factors of
microorganisms in solutions treated with
neutral oxygen radical source” , 6th
International Conference on Plasma
Medicine, p.207, (P2-35-3) (2016-9),
Bratislava, Slovakia

19. R. Furuta, H. Hashizume, K. Ishikawa,
H. Tanaka, K. Takeda, T. Ohta, H. Kondo,
M. Ito, M. Sekine, M. Hori: “ Dynamic

Cells in

behavior of HelLa
plasma-activated medium” 6th
International Conference on Plasma
Medicine, p-43, (0-9) (2016-9),
Bratislava, Slovakia

20. (Invited) T. Ohta, R. Furuta, M. Ito,
K. Ishikawa, and M. Hori: “ Multiplex
coherent anti-Stokes Raman scattering

microscopy for monitoring
plasma-treated cells” , The  6th
International Conference on

Microelectronics and Plasma Technology
(ICMAP 2016), WA1-4 (2016-8), Gyeongju,
Korea

21. (Invited) M. Ito: “ Activation and
inactivation of microorganisms using
radical source for plasma agriculture” ,
6th International Symposium on Plasma
Biosciences/ 20th International Vacuum
Congress, USB, PST/PBM-04-2-TH (2016-8),
Busan, Korea

22. M. Ito, T. Kobayashi, T. Ohta, H.
Hashizume, K. Ishikawa, M. Hori: ” Main
Bactericidal factors of Escherichia coli
in solutions treated with neutral oxygen
radicals” , 43rd IEEE International
Conference on Plasma Science, 2P-66
(2016-6) , Banff, Canada

23. T. Kobayashi, J.-S. Oh, H. Hashizume,
T. Ohta, K. Ishikawa, M. Hori, M.
Ito :* UV absorbance of DDW treated with
oxygen radicals for inactivating
Escherichia coli” , 7th International
Workshop on Plasma Spectroscopy (IPS
2016), (P-1) (2016-6), Inuyama

24. Y. Tanaka, H. Hashizume, T. Ohta, K.
Takeda, M. Hori, M. Ito: * Inactivation
of Aspergillus spores using
oxygen-radical sources quantified by
VUVAS” , 7th International Workshop on
Plasma Spectroscopy (0-15) (2016-6),
Inuyama

25. R. Furuta, H. Hashizume, K. Ishikawa,
H. Tanaka, K. Takeda, T. Ohta, H. Kondo,
M. Ito, M. Sekine, M. Hori: “ Molecular
Vibrational Imaging of Plasma-Induced
Biological Samples” , 7th International
Workshop on Plasma Spectroscopy (0-14)
(2016-6), Inuyama




26. (Invited) T. Ohta, R. Furuta, M. Ito,
K. Ishikawa, and M. Hori: “ Microscopic
coherent anti-Stokes Raman spectroscopy
in a cell interacting with a plasma” ,
The 18th International Congress on
Plasma Physics (ICPP 2016),

A1P2-4 (2016-6), Kaohsiung, Taiwan

27. (Invited) M. Ito, “ Growth Control of
budding yeast cells through atomic
oxygen dose” , 1st International
Workshop on Plasma Agriculture, p5,
(2016-5), Philadelphia, USA

28. (Invited) M. Hori, M. Ito, H. Hashizume,
T. Ohta, K. Takeda, K. Ishikawa,
“ Inactivation mechanism of P. digitatum
spores using an atmospheric pressure

oxygen radical source” , 1st
International  Workshop on  Plasma
Agriculture, p39, (2016-5),
Philadelphia, USA.

10

1
1. Cold Plasma in Food and Agriculture
Fundamentals and Applications, Chapter 8,
Plasma in Agriculture, pp.205-222, T.
Ohta, Elsevier Inc., Editors N. N. Misra,
0. K. Schuluter, P. J. Cullen, 2016.
368

2017-56382

2017-56383

o

@

2015-029974
27 2 18

2014-181420
26 9 5

ITO Masafumi

10232472

Takeda Keigo
00377863
Ohta Takayuki

10377863



