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Noise Characteristics of CCD-Camera Operating in Heavily Gamma

Irradiation Condition

Department of Quantum and Radiation Engineering, Osaka Prefecture University
LE VIET HUY, HIROYUKI MIYAMARU, NAOKI YAMATO, TAKAO KOJIMA, RYOICHI
TANIGUCHI

(*Contact information for this study: Telephone (extension) 4231,
Email: dd106002@edu.osakafu-u.ac.jp)
1. Introduction
The effect of gamma-ray on a CCD-camera is investigated for the objective of real-time observation of
specimens irradiated with high dose gamma-ray. In this study, a commercial CCD-camera was subjected
to the intense Co-60 source to analyze its imagery under the noise characteristics aspect. This work

provides important evidence for the design and improvement of a camera applied in radiation field.

2. Experimental method

The experiment was carried out in the irradiation room with the high dose Co-60 source. A small ion
chamber dosimeter (PTW 31013) was arranged together with the camera to estimate the exposure dose. A
10 m-long USB2.0-cable (with booster extension) connected the camera to a PC for images acquisition.
Captured data that produces 8 bits image with dimensions of 640 x 480 pixels were employed to ImageJ
software (IJ 1.46r) [1]. Color images were converted into grayscale images and the gray values were

taken as reference corresponding to the noise levels.

3. Result and summary

The working of the CCD-camera didn’t remain consistent during irradiation, that the images become
noisier with more radiation. After irradiation, the damage to camera parameters can be seen in poor
contrast, saturation and growth noise. A significant correlation between dose rate/irradiation time and
noise level of images was observed. The higher the dose rate is, the greater number of brighter pixels and
higher gray value. The mean gray value also hikes proportionally to the irradiation time ascending, which

indicates the camera becomes noisier.
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Fig. 1. Noise characteristics of CCD-camera under the heavy gamma-ray exposure.
(a) From left to right: images acquisition at 0 Gy/h, 155 Gy/h, 382 Gy/h, 905 Gy/h and after irradiation.
(b) The histogram comparison of the noise distribution at various dose rates (left); gray value as a

function of irradiation time, at 155 Gy/h (right)

To observe the noise behavior of the irradiated camera at the post-irradiation stage, we actively
increased/decreased the temperature inside the room by the air conditioner. As a result, a linear
relationship between the operating temperature and the noise characteristic of irradiated CCD-camera was
found during a week of investigation, has the form as: y = 4.39x + 112.37, 6, = 0.04, o, = 0.87 with R? =
94.96%, where y is the mean gray value and x is operating temperature (°C).

The performance degradation of the CCD-camera applied in radiation field was confirmed. For this
reason, the camera was accompanied by a shielding configuration (estimated using PHITS [2]) to take
operation in the radiation-rich environment for various purposes. Such irradiation effects like
luminescence emission or color change could be visually observed in-situ. The camera is further applied
to monitor the coordinates transformation of detectors/sensors in the radiation field, for the purpose of

three-dimensional dose mapping in the irradiation room No. 4.

4. Presentation on this research
L. V. Huy, H. Miyamaru, N. Yamato, T. Kojima, R. Taniguchi, “Noise Characteristics of CCD-Camera
Operating in Heavily Gamma Irradiation Condition”, The 12" Symposium on Radiographic Testing, The

Japanese Society for Non-Destructive Inspection (JSNDI), Tokyo, Feb. 2020.
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Fig. 2. Resonant spectra for the sample with the lowest threshold.
(a) Pump nanocavity mode. (b) Stokes nanocavity mode.
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INTRODUCTION

Nanofluidic devices are attracting attention in a wide range of fields such as physics, chemistry,
biology, and medicine [1]. Due to various difficulties in the fabrication of nanochannels in glass
substrates which are major substrate materials used in nanofluidics, most current nanofluidic
applications are based on the use of nanochannels with feature sizes above 100 nm. The problem
has greatly restricted the applications and impeded the realization of the potentials of nanofluidics,
which is supposed to take advantage of a variety of new physical phenomena and mechanisms at
scales below 100 nm or even 50 nm. In this study, through optimizing processes of the nano-in-
nano integration which is a special nanofabrication strategy previously developed by us for
nanofluidics [2,3], the fabrication of sub-40-nm nano-in-nano structures in nanochannels was
achieved for the first time. We believe that the fabrication method would be very useful to expand
both fundamental research and practical applications of nanofluidic devices.

EXPERIMENTAL

To produce a sub-40-nm nano-in-nano structures, we focused on the resist application and
development in the fabrication process. When using the EB lithography method, the resist is
denatured by electron irradiation. At this time, the electrons are scattered within the resist, and the
nano gap is collapsed. Therefore, the resist layer must be thinned, and the development time has
to be optimized accordingly. As such, a gap spacing of 30 nm was successfully produced on a
glass substrate. Next, using the examined condition and nano-in-nano integration, we produced
the gold patterns in nanochannels.

RESULT AND DISCUSSION

From the study of the fabrication conditions, optimal conditions of resist layer and developing
time were obtained. By using these conditions, we can fabricate a gap spacing of 30 nm on a glass
substrate. Next, by using nano-in-nano integration and investigated conditions, we succeeded in
arranging the gold pattern having a gap distance of 32.5 nm in the nanochannel, and we were able
to create many gold patterns in tens of nanochannels. This indicated that the conditions
investigated in this study can be applied to the fabrication of sub-40-nm nano-in-nano structures
in nanochannels.

REFERENCES

[1]7Y. Xu, Nanofluidics: A New Arena for Materials Science. Adv. Mater. 30, (2018).
[2] Y. Xu, N. Matsumoto, Q. Wu, Y. Shimatani and H.Kawata, Lab Chip 15, 1989-1993 (2015).
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KRBT 2 RERR (REFERX. £ oL, ¥SFWE)

1) “Fabrication of gold patterns in nanochannel with the gap spacing less than 50 nanometers”, Hiroki
Kamai, Yan Xu, The 11th International Symposium on Microchemistry and Microsystems, (2019)

2) “Fabrication of sub-40 nanometer nano-in-nano structures in nanochannels”, Hiroki Kamai, Yan Xu,

The 24th International conference on Miniaturized Systems for Chemistry and Life Sciences, (2020)



BEE

[FH BB - HERDT T ~NVYFEA~T L BB D7) DBRERNTE T DR Z ]
Falz I NIBEb3 7V - —2F G

KRR SLRFLIRL R R BRI R AER
(C*AHFZEIZEE T HEAESE - EBRE (W) 3246, maezawa@p.s.osakafu-u.ac.jp)

2019 FEFE 1L, RIS RKFCLOBYZ V=2 b— A7 5 2 100 B2, BEFE—LHEHS 2T A
(EB-SEM : ANL/HRT 7 /u—V) &, BT E—AKRF, RF RNy, IO TR bry/~Y 2
VAR B —BEREMAE LIEBEARIES 2T A (Ulvae 1) 2326 BTz (K 2),

KL, B Y - 37U o RERIT No BEE AW B8/ GE /B (SIS) #4
D7 Mo TI2ATFy R RV v FTERBZFHA LT BEEEEFRESFOERIC X v RE
BIICRBEZRTCEZ(XE 1), LML, I~V HELERDEE, 7+ FrDTRLF—2R Nb
DY == L HBREX ¥ v ST RN X—Z 2 5728, SIS R IT#EEEZ L ->T L% 9,
ZDIDT T~V RILFIIRBBDOEE LR TWND, LNLI DT T~NYHIZIE, BBES
IRBAZV BRALT VR EFHOBEREAMEREZD AR MVOEL BRRIZR->TED
RILZIZEINT-REORBERER L o TW 3,

i, ZOREOEFKOZEAL R, B
Bl 2 AR L - R R o R A D 7k
vyhlvZ burARogA—F—3I 7 %—
(HEBM) BR HH 2R DBAE 2 HEXE L C = 7=, A0
Wik, FEHM7RFEF X NASA JPL R ESA/ TV
7+ FIRK BRI UHEBRZEBS N
ST USRI T TV, FHET
X KRZ - KBRS R FEDF— L 03 % %

~

Ho ERICERE~ER L T T~V
EHOBH 2R &S TE-EEE2 L O
FRIZHRRFOWEEN 7 0 —RFT5HZ
EERIEZ. 2018 FEEER DD 2019 12T
TZOHEBMBFEUWET e 2DEL RS B
2 ODVARTARTRITIA F—1L

M1:(£) MEHDOKBRHIERAKRE D KRR EIRE
FAERZ=SE(OF 10m), B E 1350m Q0 ILTFHER
BRFTICTER L, RERFFSZ Kb EHIEL g,
E)FVIEFEOERS 5000m 7Xh~EHIcEHRINh
H-Bk-kD ALMA ERRZimSERE, WIhoZiEsEich
SIS BIERHEFEZHERL VD, ALMA TIETI~L
YVEAOIBEL STV,

BFUH ) — L — NIBHR S THEV,
2019 X, B ER - HERR - 7ok

ZAHBETAZA v, EEOGBHKREDA
VIZIRELED TEMNET Lz, IbIZ
BRITHEWSIENLEL S N D 3= 24T
KL, = v=7 (ROK/HERKF) &Iz
2 BOEEEDERECHREEZRIEL . HHTHD
T HFEFR LT, 2020 AEEE T ERERIC KSR EEAR
RWIZT NA 2 DOBLE L BEA~ O BTk
K BEBEERGETHATETH D,
[ 3CHk]

« VY —XB|ROKRILE FHOEH 11

[ R b =250 4. 3 8 (R

* Maezawa, H., IEICE Trans. on Elec., 98,

K 2: 70— —A7FA 100 1235 h B, (BB L

196 2015 B AT L EEL- ay b —aIvial BIERETF
. BAMEEE(S4300SE B SINAT 7 /0P — N BIR LI il
1;/15a2ega;v§(,)5et al. IEEE Appl. Supercond.,15, AT Lk VB — A RE A5 ot DC o
’ : R /NYTL ARy F— L — DE R LT A B 2
fh, F AT N7,
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BOVBRRE = 5 — 7 7 LD~ U R E N RN DT B AR AT

Y SPNIE a7/ SEE B G Y 1N/ W sova
CABFZEIC BT 2885 « A (WH) 3602, A —/L hara@b.s.osakafu-u.ac.jp)

#5651 PHEMHSALARD T 7L & LT RIS Y U 7l 572 5 A A /A K28R
ATV B8, MBI o4 e 48 el 2 T AR OB R L Td B, = OB
Bk B | R e BRI KD PIBAIN & R DRI DR TR D LA T B
WFZE TIRIMEMB P e 7 Vil & L CTHW STV D~ w7 A S A Gk (bEnd.3 5l
M) D=7 —5 S LICB B RGO RIEE RS 7. SAMR (UV) IS &) 28
M L7 1= 5 — 5 L EC bEnd.3 MB & 636 . 2 BRI LI & <7

[5E8R) Betk= T — 27 KIS D pH 2 HF1 L C 0.45%((w/iv) 1 Tl 5 — 27 o F L 2 sl L (COR28
o). &AM (UV: 254 nm) & =R T 15 oS L, UVARE S v 28 L=, UV 24E D
BTz, RNV T 7 V)L K7 IVESIKENSDS-PAGE) 21T > 72, FBIRD ZF IV (ERE 156, B X
53 mm)Z#UEHE L CHBRIRD 7 u — 7 (B4 12 mm) %2 B L7288 CIEMRBR 21T\, I6h-E
FHMMBRINS TN DY o TR R Tz, TN OREIREZ R S (AFM) TBIZE LT,
bEnd.3 #HfE (2 x 104 cells/ml) 1% 10%(v/v) 7 T BRFIIE & 5
#¢ DMEM B5#1C 37°C. 5%(viv)CO2 o CTRE#E L. A=A
HX trypan-blue Yeta CHEFR L7=, qRT-PCR JEIZL VD, 1~
TV YT amy NEEFORBLL VOB E R~

[FEREEL ] UV R AL 2 T, Mk I
LTeZ VRSt % SR 6D 72, 15 53 ~6 IERIFREE UV 2 BRES L
leag =0 PN ONBUIRIEE SV ERLC XL S ICHE L
TW228, 12 K LA E O BRS CIE 7 Vi A B RS
W, 3T =T UBMEN DD TVIZR R O UV U T
—HEIRT D LHEE SN, S ERARKICERE L, EHD
TR O BiE LILB O R E 2 E R LRR. _ETEICEY
SNDEHEX 15 pHRHE TR L2 REF#OMRST
FRAICH 2 7o, 2072, ERHEoO UV B TiEa 77—
YT a=y MEAEOEENEE 208, RRFHBS TIX
PRECHM LI & 5 & HfEE Shi-, SDS-PAGE (L 5 & ['E  Figure 1 bEnd.3 cells attached to
YT o=y hOSTRELS, ZORKREXFT A58 (A) a collagen gel, (B) a
Hoi-, AFM BB L5 L aF— ookt UV-crossliked collagen gel. (bar:
KRBTV, UV G VL 15 47 UV B CiaZb 7 100 pm)
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VWS, 1 B UV BB CITRMES RS L. O%EE LTz, 15 2 UV BB L7z UV 8867 M idR
BEF N EBARTHEL 2> TEY, K2HBEOY L 7 E2R LT, 47 /V EIZ bEnd.3 il #HE
LCHERLEEZA, UVERBS/ NV ETITMBEAZVEREIZCES L, HEL, BHEMETDZ
& CHREBEIZERE O 72 W EBIREE (confluent) 1272 5 DITHE LT, REE /v ETIHEEEA LM
I D7y, MlaR LR EE > T, WERIZER SR (cord-like morphology) %7~ L72,
Z OFGIRIE, MLE NI O A ST o B B2 BEERROPMICEE 2 L ®EIN TV
WZECWe, THRaZ—FUICHETIA T 7Y oY Ta=y NEIETFDORB% qRT-PCR
ETHRZEZ A, Itga2 ODFRBIL UV BE S/ V ETREB S VLKL, Itgbl ORBTIIFE
ENR LN T,

BEM

AR 2HAERR RERL. TOMBI, FRERE)

1) H. Mori, M. Hara, UV Irradiation of Type I collagen gels changed the morphology of the
interconnected brain capillary endothelial cells on them, Materials Science and Engineering C (2020)
112, 110907. https://doi.org/10.1016/j.msec.2020.110907

2) BE KB, & OFREL R EZ, ARG T — 7 U0 L ORER LR /AR
FRL & M NI DO TERERENT . AN A ~T U TV FE BT 0y 75 14 [BE FHERE
£ 20199 A5 B (ELERESBHRIZEE 2 —) RAZ—.

3) AE K. & OFERL R IEZ, UV 4627 — 7 U /L B TR Lo~ U 2R
Feu/miBR AR A & M N RIS DBIZE, 55 71 [ A AREYM THFSKRE.2019F9 A 16 H~18 H (Jd
R

4) #F EBHL R EZVRIMREE 2 T — 7 U FV ED~ T A IMEAIIAE PN R HIRE O T REREHT
BA BRSNS AT VT AVFERRE SF1E 11 A24 B~26 B (BEXY - > IXEES
B2

5) 88K BRAS. A& AR JR EZ. UV 8482 7 — 7 U /L Rk 2 M ANm E PN E R
DIGREEACITE D 855 0 T DFRBUFENT . BioMedical Forum 2020 (/A A A v ¥ — 7 = — R S~
TUVTNVORIERE 10 BT RO T L RN BB ENAA « AT LAV TH—T L) 2020
F£2H68 (KIRMILKF) RAF—
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€«

BNZEZERY T ReERERMT 21437 v EORR
BORFRTFpE B o riilEEEss RE R, e MR Nl EBEr, )UK #FEF
(*ASHFTEIC B D8R - AR - 4224 A —)L : kawanisi@riast.osakafu-u.ac.jp)

(5]

FI=BHOBEDL LT SADIEEWEICZ Z LN TWDD, TOHRZIXBERDE L LA ERE
HIEHESHEEZ B0 b HE <ML TWD, BEZEMOIRERZ AW SA 47 v A%, &
R WNDEG DA T D, FATo B, HBREE DN IR GIENE, MRMs = EARTE
PE, BHBEREAR LT RGN, DNA HEISEFHHEME, BEeBICEFRER E4 MmN T 52O
FERF A B L C& 7o, Lo LEERHICITMIBRRE DSFIET 5 7o O BRI E OMBEN ~ DB B A 1 H i
LHZERDDL, TROLWRMEOHIENEE 2O D 2 & THROGEBENE T v A RO
MM RIAEN D, T CICHifaRE~ > F v & LRV EBIE T CWPL, CWP2 OREEE, & - 858 DI
Hi % b5 < 7= O 3ANHEH AR > 78157 PDRS, PDR10 #fE U727 v B A BERHEMER S LTV D, K
METIE, WEZBEO I G5 EoT=d, MIEEELEERICL Y 7e NI X ME{EH L, B
B7va N7 2 NRICKREC LTSS T T v T e havaziErds 52 82 HE L,

[=8H715:]

BRo7a b 77 A M7 e bk

AIBEVE RS SE Zymolyase-20T TF v A BER A LB L7, MIMABEM(LICREL. SE B & 2
FEIRBIER L MIBENSE IR L= & 121 60%IBD 325 Z & BB TV D ODsoo TrbAfi L 7=,
Zymolyase D FEEWLHE | T LI 2 BEREEE = & ICHET L7, MIIBRERGEEC & Y BERHTIEBITIC
M2 R X DS BT, Rl BB LA & 7 DY A R
BEZLICat Ui, AT v e A B0 O BB S | e, A
F5 MR Y A FIREFIS 2R L, HFLWT vEA 7 k= e
IWEANERT D, =
RS o 7T A M % R A ST o
WEEEIEIL Y o RICE > TR ZERTRESAL D, B /N
S, ALEEMEE O R A B O E N T AL AT v A % A
BV, MIBENIEA T v A OFRBIEL - BRRICEST 20 =7 A
I e

1 FEREHARRE DM
[FER & EBE]

BYEFR VT ZHBAR)Y T FEEATEMERHEERNT CWPL, PDRS BRI CIEmEE L L 72 )
STtz AR TITET Z D AR BROMIFUEEH L2 3 272 572, 1 mg/ml @ Zymolyase #I11% 90
53 C ODgoo 235K 25% b Lz, 70 F 7T A MIEET v A T, BAEKTIIEMY o R ThH D
TANAT B CORMEEON LIZBoNRroTcb D0, BRETIIRHEBERAZM EL, 7Tyt
A WEf2Y 19.5 B 5 8.5 BEICHIME LTz, WSRO T vt A Lig LT, BRERRF WA, FHiK
Ba I HITHETHRERH D EE 2 bND, BREKROGEBEITHIMEDH 5 DR TH 5,

B, W HEM &AL OB EZRAD 72D, aFE 2 AW WEEEMEF 2R LTk
D AREEEAL O ROTRAL 23 A TN D,

(510 3CHk]

1) Shabir H Wani, Inducing Fungus-Resistance into Plants through Biotechnology, Notulae Scientia Biologicae 2 : 14-
21(2010)



AIORBPABEPOHEBEL 72

a YN FUEARBEIHERET 5 BIEESRE O

FENE HEAK Y, AE R, NHZEET, TEA HERS, R GERS
e BB 2, =AF Bz, AT MEY S IST 00, B R, FEBPInES,

R ZER L AR B0 L B I BE
KBRS B, CHIERSTACE B, ORI RO, RBERACE [,
P HARBREAMAT BRE, CENISAT U Z — AR

RARBFITICBE T 2 &S0 - BEaG (PHR) 4224, A —)L kawanisi@riast. osakafu-u. ac. jp)

(55 - Byl

bt N OGE ERFEEITHEE CEbIL, KB OIMANCIEE < OME R LE#E A2k L <
W5, Y NRTF U0, BNMEBER OREDORIBEIC L > TEASNDBEHFEERY 7F KT,
KRB A~DREGREDILTWSD, U T F 0%, HILEHIIEIZ DNA BN (DSB) <84
MG (7 e R 7)) 58T 5, 2V RTFUREA (cdb”) KIBHEIX. clbA~clbS DEL 1D 577
LRV TTF RERBIR 7 TAL— (ks TA T R) &L, a U AN F Q3 no@nrna—FR
T ORI LD ZEBERICCTERKIN D, BNMEEITRAEEOREL M 2T, ’RiE - Xk
REICE S TRES BRDID, KIBR A EOTELERARDD AMIEIE T & ORBROENRKE W,
Z T, BARAKBBABEDOKRE»SHBES N pks 74 7 2 FMREREKEZ O TZEDOBEERSE
ZEHME L., BEMEEA D = X LAOHZ B & L TANZEEZIT 72,

[F8r 1]

HARNKIED ABEIZHRT D phs T4 7 2 RERAREK (7 7 — 450, #253) % & MEGIRD A
H1 >k LoVo ARG ¥, BEKOBIREIEE in vitro /IMERBR CREM L 7=, Z OB, #\fn-AEEIC
XV clbP HRBE W2 V) R T F U IEREARR (#50cIbP ) & [t IR (clb Bk E L THW=, ok
& P BOEE ., EE IO RIGE &2 $EH L. £ 4 LoVo Ml Y S8, KNG O HEFRK
HE &/ IMEZRRERE D BAMR & Rl T2,

[ZNFETITELNT SR - B2

bt MEERGIRDS AU 3 LoVo Hilia 2 FH VN T in vitro /INMERREBR 21T - 725 8. clb "BRIZIEYE L7~ LoVo
HIBR O /IEARA I, 2V X7 F U FEREARR (B 50cIbP ) YA e~ B2 L7z, Iz <,
KIGHE OB RIRREIC & D BRTEDOEAL 2 FAT2FT, 3G S K 0 & 5 B o KIS E KA B
INGFREREZ R LT, SATIFRICI W T, EFHHIWIMIO clb BRI, 2 U "7 FUpEARICBEE T 2B
FTHD clbP DRRBENRRERDE NI ZENRENTEY, ZofEE—&KTD, &bIT,
ARFEIC K DR EOEWE T2, CHO MAEIZ L~ LoVo MAEIZ I\ T K 0 A 70 YR K5 B
BOC/IMEBEED EH L, MR L 0 BEEENRR L Z ENRB I,

(5% DRE]

A1%1%. 4 DNA E1E KHE CHO fifatk GEEEBREZERE. X7 LA T FEREEE, MIEHEERE, JF
FRIAR S AE SEE) °DNA 7 u R Y U 7 E@ERIB T 7 v o =—Z EMIE 2 O TG MERER - &
BEMERBRAITH 2 & T, a2 U A\ F U558 DNA HEDEEICE S T 2B OMIT 2175 TETH
Do
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BUXY VIRRIER O CNCEEMEDE ) T IV + T U RAR—F —~ DB
B L UERY AL EEM

ARG At BAME, AT, AR, ERL EmRn

KRB R PSR Fe R IV, )R]

C*ABFZEIZ BE 9 2 &S0 - FE A (PR) 072-254-9830(4224), A — /L kawanisi@riast.osakafu-u.ac.jp)

KRR R T AR—=%— (DAT), /VZERT7 Y T AR—%— (NET) BXOknr
=Y FF v AKR—4— (SERT) I, KT/ 7 I M@= 2 — 1 2 O FITHREKE R O fa s
FZRELTHD, ZRHDFE) T IV R T AR—Z— (MAT) X, ¥ 7 AMBRICHTERE S
N T IV BMRIERA~FR VAL L, VT 7 AR X OB Z RO TEVERHpERE I O 4
JELD T T ASDIEB ORI, (& a7 IV OFMMAZ#H - TEY | RO~ 7
FIAREOHIEIC BE % E &2 Rz LT\ D,

N—=F Y g (PD) . FRILFRHERER, EEHEE . FimEl, RESEE Lo T BRI
BRI E T 505, 9 DRSO RERE e & o HEENEIR b SR Z0F T 5, PD B T,
BRI F32 > (DA) ARROZENE - BRI X, FE DA R HEREREE N A Sh T 5.
TLXY UHEEEIL. BT T I UEMEBERILEEMIC L 5 DA REHIHNICINZ . DA HEY
AR EERAZET D LN, T 7 ARBO DA JBEZNROICHEMEEH 2 L2k b PD
DIETFER ZLET D LB DILTV D, 72 MAT 13 5 IR XM - 2B % (ADHD)
DIEPERIIBIT DX —F > b1 ThH D720, MAT ~OFFPER L OSERIRME 2 &4 25 2
LWk b H—{tAY T PD B OEEERICIN X, FEAER ST A RN HIfF X D, A0
FENTE /T I U AKRPLEIEEOFHER 2 VT, B LX) U HERRE B E O MAT ~0
BAER JONEIRIEIC BT 2 SIS MR A 1T 5 2 L 2 BRI E LT D,

BIRAEE b= (5-HT) BBV IAAEEETHLEL NT U X, L) 2FEO—>2>TH |
NR=y 7 EER LOLRMEZ A b L AEZEDOIRRICH WL TS, —FH, BV T Y D
TEE OSTAR BRI CH D X Y R 7 U E, S-HT HERVIAZAEL Y bRV Lo x>
UY (NE) 3L DA FERVIALEEMNZA L THY, ADHD Zxi% & L CREIRER 3T 72
b TW5D, F{EEWITHEESEEIL TW DI HED 53, MAT ~OERMER R > T DA
A CEHiliR 2 W CHE{LEHOE ) 7 L VR IAHLEFIEEZIE LS ixa<, |
BRI CE 20, £ 2T, MEEMEHEBEO—BE LT, Ty F T MY — A F W FHER &
HAWT, BV Z VXY TV O&E T I R ARBREEEZFHME L., mkamo
B DORER L DI E T o T,

AL RZ U DTy F DANE B X OVS-HT fRH Y A A PLETENED 1Cs fEIE, £ 4LE 41 225 nM,
1975 aM BE R 14nM, 724 Y F 7 U roEibid, £ 11 aM, 29 nM 3 L2254 nM
Tholc, ¥V TV %, BT U EHEEL T, DA B X ONNE fFIRV AL FTEED %
NZI 20 58 KOV 68 fFmi < . 5-HT BRFEIEMEA 163 FiK o 72, BEH VTiX, AL 7 U D
Z v DA, NE 3 J OV 5-HT Y JAZBRETEMED 1Cs EIXZE 2 1100 nM, 1200 nM 35 LY



58nM TH Y . ABFFERERIFBER &L Lo a2 R Lz, £, 25BN THE SN
TW5E N MAT @R Bl Z W22 Y 5 Z U > O DA, NE 3 X OVS-HT FRH Y A RS
PED ICso flilIE, TNEN3n0M, 4nM BEL U 150M TH Y, AEFZEORERR THELIO DA B XL
O NE B IAAPREFERINMEZ "9 2 E R SN, —FH, B ? O/ 7 I HIRY
ABPLEIEIED ICso EIE. T v Py F 7 b Y — L& HOT- AR & il L, DA T 3.8 5.
NE T 7.3 {53 L OV 5-HT T 150 (5OTEEN B D H ALz, ZAUHIEIMAT (B bk vs. 7o ) BX
OREl > 7L D GEBLHIREEE vs. BT 7" kY —2) 72 ERBRROEWICER T 5 ATHE
HERE 2 BT,

£ BALNIFVCBROXY NV 0E T I UFRVIARBEEN

Compounds ICs0 M)
DA NE 5-HT
. — 225 1975 13.8
Sertraline

Ref.1 1100 1200 58

. - 11.3 29.2 2254

Dasotraline

Ref.2 3* 4% 15*

* b N MAT SR BLArkZ AW-F 2 7 3 D AT D 1Cso i

LIEDORER LD MATBEERIIMA F LD & 5 72T 7ol 20 LR BRI KD (45 MAT
Wt D BAEEMER L ORI R E < BbT 5 2 EBRBENT, £7o. MAT ~OF MR
FONEIRM: A2 EAfi9 5 Z & T, repositioning O AIREME 8 2 WMTHEIIED /N Y =— 3 V22 LS
EONDAREMENE Z bz, BIE, B LX) CBEYE O MAT (24T 5 B ASBLEE
AR L, BEEEMEAEBIIC W T E BITHRFIL T D,

P BN

1) Koe BK et al.: Sertraline, 1S,4S-N-methyl-4-(3,4-dichlorophenyl)-1,2,3,4-tetrahydro-1-naphthylamine,
a new uptake inhibitor with selectivity for serotonin. J. Pharmacol. Exp. Ther. 1983. 226, 686-700.

2) Koblan KS et al.: Dasotraline for the treatment of attention-deficit/hyperactivity disorder: a
randomized, double-blind, placebo-controlled, proof-of-concept trial in adults.

Neuropsychopharmacology. 2015. 40, 2745-2752.
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Ligd Z2E~ v 2 HEMIRICI T 5 X ##F%F DNA2 ARG EINHEEERE OfFT

KEFAZKR « Bt « B - BOHBRAEY T8 SFRftE. Ba—%, HEHA
TR FIRPE - BOHBREL - SRR
FOKILRSTERLR - N E HAEE
(AT BT 2380800 - Al (PFR) 4240, kodama@riast.osakafu-u.ac.jp)

B Byl

EHRAEIE< 12X %5 DNA HEED 9 5, DNA2 A§U)Kr (DNA double strand breaks : DSB)
T BIRAEETH Y, EUYNICEE SR TR, RO GRREE 2F R T 5,
FLEVMINIZ 31T 5 DSB B #EIK & LTl FFMFEIARNGRS  (non-homologous end joining:
NHEJ) &FHFEFL#L % (homologous recombination: HR) @D 2 DORHIHAL TV D, ZDH 5|
A 1238 C DNA UG &2 S 721 F 2 35 Cd % DNA ligase IV O A F X, LIG4 JiE
B & JIEN 2/ NBER R R 2 mn T RBZ 5| S 2§, £ 2 CARIFFETIL, DNA ligase IV

(Lig 4) BIEFIZERAE RO~ 7 AHRMIIZ B8 & LT, Lig 4 851255 DSB &18H)
REIZ ED L D 7B % RET O E LT 5,

[FE5071E]

Lig4 ~7T uli~o 2R+ 20 L CHA LI~ 2D RS DNA 28I L, EisT
T BT Uiz, 2D D b, Ligd REEHE~ T A% DNA BEEAEETT L~ AL LTHWL,
KL LT Ligg ~T R~ 2% Wiz, 14.5 BEONR T DA/ ATBEAL (neural
stem/progenitor cells : NSPC) K UV HEZEAE  (mouse embryonic fibroblasts : MEF) Z£%Ht L
THRRICE L, X#ERSH (1Gy) L, £0% O DSB &E#EL DSB v— 1 —Th b
U igfbe A b2 H2AX (v -H2AX) 74— H A Z7HT5 Z LIk > Tz, 74—
T3 AE0E, Image) \ZHADWTHIE LI 7+ — A A7 v 77 Aa vz,

(R LB

Lig 4 ~7 n 225 MEF Tid, DSB 83 X ##fE< 30 pr T — 2 & 720 | £ DEIFRHK
RN L, 6 B4 T 1/4 F2E £ C, 24 BRI IIIERIE L VICE IR F L2, —
J7. Lig 4 REZ ¥ MEF Tl%, DSB EU3#iE< 30 0% Tk &7, £D% 6 Kl £ T
FEACERTET, 24 FFHZICE 50 B =27 I L Il U CTHEIZ (35%~50%FE) Jab
L7c, 512, NSPC THRBROFERN G LN, T7b b, Lig4 ~7 nZ 8 NSPC Tl
DSB #uE X ##1E< 10 HZICE— 27 2R L, £ OBKFRKFRICHED L, 24 FERZICIE
RIS LUV E TR T L72DICKE L, Lig4 AREZE 5 NSPC TiE., DSB i 6 FfE#GE L
THE T, 12FR%ICE— 7 B & el LT 50%I1F E DK F 2R Lz,

Lig 4 REA R~ T ATHE, W THIELS 6 K E Tov DSB EENA LR -
oo TOZ E1X, DSB EEICITEHVMERE EBVVEENH Y | Ligd (3#HW NHEJ T < 2
LERLTWS, —J, BV DSBEED—DIL HR LESN DM, Ligd 25 L7
NHEJ 23 DSB & & LTV CTW D afaErE S & 5,

[(AAFFEIBE T D e 3E K ]
1) FEAREET. A6 R, WOk, IAEE, BEHE., Ligs AR~ 2 fck
T % X Kk DNA " RSHEIWHEREhRE D MRNT | B AU T2 63 [BIRE A& il
2020 4,
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B/p DERBIC X BRI Lz
~ U APRRER BB I R AT B Y RIS EE D FRAT
KBRFFR - Be - B - 2R - IRSHRAEY PR AS, Ao %, EEHE*
PERIBE - BORFREE SRR
(C*ARFFEICBE 9 238485« PR 4240, kodama@riast.osakafu-u.ac.jp)

Gl =L5)|

FRVEH (14.5 Him) . #AH (<3 Bim) . ROBUAH (12 #8l6) ©O22 30 OF
T XIS Le~ 7 2O/ aisHEIE (neural stem/progenitor cells : NSPC) {22V NC,
BIX< 6 WRIZIZA U D DNA2 A8{UIHT (DNA double strand breaks : DSB) # A& Fi~<2% &
B < RHEI TS M 72 0 | FHAEEHIHNE < VR b AR RS A R T 2 E A D
MMZENTWS, 2 TR, #E< 6 ME%BICA U DYt RisEEE 2 i e L,
FRUAH (14.5 A . FrAWRE (1 B#) . KOBEY (12 ##) ~ o 23k NSPC % A
T, AR M BT B 80T < RHEIRMEAFIEIC DD TREFT 5,

[bHEEE k]

B6C3F1 v U 2D e M, BraERH (1 Bl . RORUAS (12 8lm) 12 X #1 2 Gy & U
U7oe BRAAHA (12 i) 22V T, CS7BL/6N ~ 7 A L IRET (2Gy) L7z, F£72. FEMRE
@ B6C3F1 (6 #fn) . KT CS57BL/6N (18 iflin) ~ 7 A& xtlE & L7z, #IEX< 48 FEf#f%
L 67 HBREIRIZ~ T A& L, M2 5 NSPC ZEH L CHs#e L, Yt iEARZ/ERL L 7=,
Whole chromosome painting-FISH (WCP-FISH) % f\\C, 1| FYER L 3 Biaks e b
WA CYE L, OGBS CY R R & I L7,

[R5 R & B52]

FRVEI, HERH (1 B . RO (12 @) 12#iE< L, 48 Reffith o~ o Ak
RIS 2 DA 2 Yt (ReR a1, IR VR & AR R I Bl L7z, =
ALK L, BUIEEIE < TITEIn Lienro 7o, — 5, #RIE< 6-7 BRIZRICEIEM: I AR S
DY RERIEIC OV TR, IRIRH, BTAEREL ROREE O Wiz nwT b A REICHEMN
L7ce 20956 TH, BEHIE PR BEZMENRELS D Z D aholc, 7 u— UM
FRIEIRIZ E A EBIE SR DT 2 DD BT 48 IR £ TITTOA SIVICHEEDS . £ D
FF 6-7 WM E THAF L7 ATREME TR TIRW & Z 2 b D, Yo KRR 2 g3 < 6 EfH]
BITHIIN U723 X BE < 12 X > T NSPC 124 ) AR EMENTEIE S iz ilfett 2R
LT 5, AkiE, BRI Z AL A FRE L LC, Z 02 IEIC B 2 ik et
SRR L, BIEMERREE DR A B = X LEIIZIE D 720,

[ AAFFEI BT D e 3E K ]

1) FAAB, Aa—F, WORR, REFF., X BIE< LB R~ o 200k, [
BEAAIRIC B RS B MR AEME YL A IRHR L . H AR BN EE 62 [RIRE . FHbifi, 2019
s

2) FRAER, BA—R, AR, REHER, B 2FHMIC X SREE< Lo~ v Ak
W HIBEAIIEIC R A3 2 Yo IR | B A BUR AR B 23 58 63 [BIR 2 @ e 2020 45,
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BT DA — % ¥ BB B AR B4 5 B FRE (V)

REIFSLRS: « A HEERE  HA B
ARWFZEIZBET 2 A& - FBRE (W#R) 3872, A —/L miyamoto@]las.osakafu-u.ac.jp)

AR E L « A= (indole-3-acetic acid, IAA) 1%, TICHTEHZHRECE WVETARK
S, ZOHEMIEYEIC IV RIERICBEIT 5 L D FiE (F—F v U E) 26 LT
Wb, ZOBEMREL, MlafREIE, e b, TEIFES R L Ei AR ERICE T D
STN5, Frexld IAA OB5-3 2 4AFERS TAA FBIER B E O 2 188 O it B 2 B 1IZ,
FH B NEDREEZFIA L7-ENIC KD IAA MPER B R B3 2828, B L% TAA ik
PEBENHIENIC LA DER « BREOF I N L X2 b—2 a VICHET AR EEB L, N
AT, WMARNEY « V% AT CBEOABERIZET 2084 R L 7=,

(1) EEFHEAT—Ya 2R L, FHMUNEDERE TR T 2 B IAA 2 VW 1AA B
BT D FHMUNE ) OB A AT L. TAA FREBENIE OB TICH 2 Z & 2B 60T
L7z JREFRIL D), SHIT, IAA EBEIREEY v U 7 — % 87 B FricdEi 24 5 PIN ¥
VORZEIZEHR L, = RU® PsPINI Hiufk A HV T PsPINL Z 37 D x> R EREHIZES
DM RTEIS S 2 FEBUNE N OREEAP O L (RERL2)., o, FHERD
BEIZ ST, FISCRELOE TR Lz 3 1)

(2) 7 BEMMEY Z 5t RICRKAR TAA BN GIEYE 2R L, T FraxyxJ 7
FoZIZ LT I2HMEEHD a-AFLo—y-T7 b EEHTH75 NV~ T AxT )1
Nk IAA BB EYE & U CHME - FE L T, TOERMEOMNZRAL, 78 R
BaARAZ AT FAZE IAA FEMMRAEEERH L 2 L. EHICENN TAA FFEMED
HIREE R RAE D MO EIC L D Z EZHL MM L RERL3).

(3) %27 Z (Prunus yedoensis) ¥ & OV N~ (Rheum rhabarbarum) (23T 5 ¥ v AE [k
AF NN KD T LWE DT DORE R IVE AN HSOWT, FRZTF L & OFAEEH OB
MHFRD &I, ZHEET 2B OFHRRIZOWTH LI L (RERL 4B LUS),

ABFFEICET DR FERER

1) FE&ERX

(1) Miyamoto, K., Inui, A., Uheda, E., Oka, M., Kamada, M., Yamazaki, C., Shimazu, T., Kasahara, H.,
Sano, H., Suzuki, T., Higashibata, A., Ueda, J.: Polar auxin transport is essential to maintain
growth and development of etiolated pea and maize seedlings grown under 1 g conditions:
Relevance to the International Space Station experiment. Life Science in Space Research 20:1-11,
DOI 10.1016/.1ssr.2018.11.001.

(2) Kamada, M., Oka, M., Inoue, R., Fujitaka, Y., Miyamoto, K., Uheda, E., Yamazaki, C., Shimazu, T.,



Sano, H., Kasahara, H., Suzuki, T., Higashibata, A., Ueda, J. (2019) Gravity-regulated localization of
PsPIN1 is important for polar auxin transport in etiolated pea seedlings: Relevance to the
International Space Station experiments. Life Science in Space Research 22: 29-37, DOI
10.1016/j.1ssr.2019.01.001.

(3) Toda, Y., Okada, K., Ueda, J., Miyamoto, K. (2019) Dehydrocostus lactone, a naturally occurring
polar auxin transport inhibitor, inhibits epicotyl growth by interacting with auxin in etiolated Pisum
sativum seedlings. Acta Agrobotanica 72(3): 1779, DOI 10.5586/aal779.

(4) Miyamoto, K., Saniewski, M., Ueda, J. (2019) Gummosis and leaf abscission in Yoshino cherry
(Prunus yedoensis): relevance to hormonal regulation and chemical composition of gums. Acta
Horticulturae 1235: 467-474, DOI 10.17660/ActaHortic.2019.1235.65.

(5) Marasek-Ciolakowska, A., Goraj-Koniarska, J., Kowalska, U., Miyamoto, K., Ueda, J., Saniewski,
M. (2019) Histological analysis of methyl jasmonates-induced gummosis in petiole of culinary
rhubarb ~ (Rheum  rhabarbarum  L.). Scientia  Horticulturae  254: 172-177, DOI
10.1016/j.scienta.2019.05.001.

2) WX

(1) BEARE, IWAR—, E@E#i— (2019) EEFHAT—va v M TFHEER (0 1)
—STS-95 WM FH FEE A L & LT—. ANMERERS 26:15-3 GFEFEILKT AMERERFF
ZEHT) .

3) FRBEE

(1) Miyamoto, K., Inui, A., Uheda, E., Oka, M., Kamada, M., Yamazaki, C., Shimazu, T., Kasahara, H.,
Sano, H., Suzuki, T., Higashibata, A., Ueda, J.: Polar auxin transport is essential to maintain growth
and development of etiolated pea seedlings on 1 g conditions: Relevance to the International Space
Station (ISS) experiment. #f 60 [0l A AfEM B P2 (4R, 201943 H)

(2) BEAREEE) : WO BRI L 4 — % v v 8hfE 1SS FHFERZF.OL LT HAMY
PR 83 AR (e, 201949 H)

(3) SemPE], [ SR CEAREE), LR, MGEE Ml AEERIS, Hm B, bBEH—
Auxin Transport FH £ : FHEREE T CAFT IV LT 7 A= RUEEAZIZEBIT 5K
F v R VEER AT ORI AARTH AR FRE 33 Mks (T, 201949 H)

(4) WAk, LR, Rl s, AMIESE TR PR SE -, SiRMTAE], R FEL EOARRED,
LRE K, MR Mk, AT, AU . BEH#E— : Auxin Transport “FH 38R : sE{LIEAE
ZAZR T DAYV o OMFERIRAT. A AT AR 725 33 Mk (TEE, 2019 49 )

(5) EAMEDL, Dziurka, K., Goraj-Kooniarska, J., = H#fi—, Saniewski, M.:3" ¥ A€ ig A T /L 4L
BIZE DA T 3 v OEOZHE : NEBEDFANLVECBIREOBLE, S (BEL 2019411 A)
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Using gamma rays for inactivation of fungi from contaminated old

Japanese books and documents damaged by floods

BRORFRBE L. - ft- Nguyen Thi Thuy Linh*, & H%E—
KA wms AKHEBT
I RFIER, HIEKR
E NS RS RE RBEE
FHEETE =R BT
PEFERIR R FBERY:  HERTA
BEATHER RIS —
(ARMFITIZ BT 20848 - dEaG (PNAR) 3542, A —/L mfuruta@b.s.osakafu-u.ac.jp)

Old books and documents made from Broussonetia kazinoki paper are an unique part of Japan's
culture. They are susceptible to fungal damage after being submerged in floodwaters. The purpose of this
study is to investigate the bactericidal power of gamma radiation traditional Japanese paper. For this
purpose, morphology and molecular biology are applied to identify fungal contaminated on old Japanese
books damaged by floods. Penicillium, Aspergillus, Cladosporium and Chaetomium are the most
frequency isolated species. Their representatives were irradiated in dry and wet conditions. The conidia in
the aqueous suspension being more sensitive to radiation than the dry state. In which C. cladosporioides is
the most resistant to gamma rays. Investigation of the radiation resistance of conidia, germinating conidia
and mycelia on cellulose filter paper shows that mycelia are resistant to radiation up to 12 kGy. In
contrast, conidia and germinating conidia are more sensitive to gamma- rays; they only survive at 6-7 kGy.
The degradation degree of Broussonetia kazinoki paper was studied through the tensile test and

colourimetry. The results show that under 30 kGy, the mechanical change of paper is acceptable.

BRI DR R (RERX. €OMBIL, FEHRE)

1) Nguyen Thi Thuy Linh, & HHE—, AKEH T, R TFER, FIEK REEE, NEEH, EHFA,
3%, Using gamma rays for inactivation of fungi from contaminated Japanese old books and documents
damaged by floods KU NL K ERFFEHEERAE - HORBRIFTEE > & — R 30 4R EE 3[R S 2% 2019
11 A 5 B (K) REBHFZRY C1 3HGEELE
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&« <R L 3ERBE L FE—LOHAZE

PO R IEHERE A CRH, IR, JEHEEE, AEE—
SN Gl A oWk 221 5 N v
CARMFIEIZ BT 2048 - FEaG (PAR) 3542, 3590, A —/L mfuruta@b.s.osakafu-u.ac.jp)

BEREFR BB W IR N AR AR Th D, BB TIINEE R 23—
BT 20, IHFERSREML & O ME % RO 72 DI FLIAYIR A 2 B A M D Im)NIS
b5, TOME, BMEOMEEROERY AT NEEDL 2 ENRBEIND,

Fo. FRIFBVLEE, EEICITAEFE L T T HIFRE TR LD L7z & &
REAL, BRENEP KT SN D56 bIBE SN D, FROFBEITITRE, RBIFELRMRE
DD RFEHIRICE DR R 7 0 A0 | LV BNRBIRE 21T 9 1T, BE L)
FOFED EDEBETHOED L) REMZKIETONEHET 52 ENEETH D,

UAFFEE TORITHIEIZIB VT, BN b3 H e KRR OG5> Td % thymol 73
RO MR 2 IH T2 2 & F 7B LOBIHBRT K D BB A 7% 2l D %6
BEELZ LT 2R >TND D, AFFRTIE, S OICFEMREREEZ R L, &
M EOBEHEMHICET 2MAE252 2 L2 B9 E LT, thymol (2 X 2 INEMLER L & i
FREEINC K 2 B EHFROFE I L O FZ MR I 2 IHIER & 2 O Rk 4 i - et
ToHZEE L,

FEE (Bacillus subtilis) 168 trpC2 ¥4 Rk % V>, Schaeffer H7Hh |-, 37°C Tl % 7E
oS H o, FEHRHUTITY e U v AEENR (KPB, pH7.0) (3 FHFEAI & LT
L-alanine & AGFK (L-aparagine, D-glucose, D-fructose, KCl) ZiRIIL7= % D % -,

FT OMENL T BRI K DRI O > bR TR LS T, 2D
SR, MMELBEIEIE T 70°C-20 2BV TRHEAEN B L, 75, 80°C-20 43 INE$ % &
[T L7z, —Ji T 1~8kGy DR TO A > ~ RIS 3 Tl s s 1T 2 LT A H e
Mol

RIZ KPB H1 C2E 2 IR X H 72 % . thymol DF1Z X 5 TSB(Trypticase soy broth)
HCORBIEMEDOFRE 2 3941 L 72, Z OfEF thymol I B OHIMN > THREEIEIH AL |
INEGELS & thymol DIRINIFERM RIS ERIE R A E T D Z &30 72, & HIT thymol
U L 7= KPB H1CINERE 8727212 thymol BN TSB I CRE ST L5 L THAR D
FEELENE LT Z L5, thymol [3MEVE DR EIHIZN R 27~ T 721 T2 IMEHIT 6
BHARIEIRDOER & F5-0 Z L DR STz, RIMEAD IR Z thymol & A TSBIZIRINT 5 & |
I K DWEMRTNIZEEAEELRNZ EORIFLEEAPERIN. ZTO—FHTH
ARSI thymol ERGZPEIZ 72 D 2 & BIEIFEL DR IFELR L EICR LTS thymol 23ME
HT5LEZX BN,
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— 5 TH o~ BRBE T thymol IiINIE TSB H COREFELEE L Uipinotz,
BOHNIARER D . FHEHTEMAL S L LT 70°C-20 474045 Z &, thymol IZHM T
FNIDOFIFEZ I D05, MBI FE IR FBREMREN L ICHRIBEN DL b D L HE

217,

BE M

1) T. Sakai, T. Tsuchido, M. Furuta, Inhibitory effect of spice powders on the development of heated and irradiated

Bacillus subtilis spores as evaluated by calorimetry, Biocontrol Science, 23(3), (2018) 121-128

AFZEICBT D0 ERE (RERIL. TOMBMI., FEFRE)

1) [ EAH, BRFHEI, SR, Soois, L8, wERME— A RR, MRS O
BULIRIZ 31T DI HFREDTEMEAL « NIEMALSIS OBEFRFRITIZ S < HEFROREET L

A ARG BI85 46 FIMERKRS, St 9 H 25 H (Ok) ~26 H (K) THRI A 7% A =
VAR — (KRBT
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H <RI X B2 RARERE~DHEIZE T A5

Z: N VA TSV TN

FESLEESE RIS KB EE
FAREE TR NEES
SCPERERICRFBER Y HEREFIA
(R EELAT AT I —
BORFRRE L » B R

(ARMFITIZ BT 20348 - dEaG (PNAR) 3542, A —/L mfuruta@b.s.osakafu-u.ac.jp)

BAFET DK EFIC K VKA Lo SCBEO D e E L, FBERRFOERBERDO R E REE L7220 |
IERBR B DEEAL, FRFECIRBVEREIEFE DR EFE O RN D & 2 72, TP ER O kA2
il Lo b AHIRE[H] C R B AL - B IRE 22 B MR B DR E &2 BHE L T\ 2, K& RO
WA INTEBOLEENTWD D, RREE CEaK - AT - ARD - A0 - IIERE -
AR - BIKY) A AT L7- IR 10kGy D o~ A B L, BB ORE DB AL L*arb*
REFRTIHML, HESZRE LT,

LRSS R SN RIRRMATRE L, # & K OE LA 1:1 OFIE CIER S vz
A7V (K Sem PG OREHR) 1Tkt L, 7 FEEEO KRR 2 B4 LTz, 7eds, BRHEAL ARG
W2 BAIEDIZ F—H %5 X (1 g #B/K 200 g (ZEAF, 728 BKIZAK 190g (2B 10g % FfiE) |
R—=P R+l U7 O 2 CHRHEBRZBK CIRE, S, 2RIERBV 2B 2 o7 (Fn
MO AR bEMT 5 £ T, 12 g RIROBERZHEH L72), 0%, KB KF S
A =Dk 60 o~ iR 2R H L 10kGy DA ~#aEBE Lz, 2 =03 /)L
& B ERIEAE CM-2600d 26 L, 3B DR HEZ Lrarb*HEARTEILZ, TOME, &
BER (sno 3) OFRBHIMHZ OFE T OAOBANE LT, WIRTOBILE TIEIIsE 21
AN CEX DREOEMIZE EEoTND ERREINT, BEDOZ LD, ARAERIC
L BFHAERCIX RO v b a— A DN DA DO/ T Y X OPBANICA Y FE2E{L
RO BT, 10 kGy LLF ORI L 2 RRERE~OFBIIRM TH D Z L AVH L
7=

TRE, ABRIIE, SARIIZE (S) T8 SRR A0 5 HUSIE sh Bk O e Nr — T A AR KBS 2 Bk 2T (Fgeqt
RKE - BREL) OHFERERO—HTh S,

BEM

1) A2 FIER - REFEGS - WHERS « BREFA - BIES— « H)IER - i — TFfticsgts L
1270 E OB 2078) CULMIRHER S5 39 B 0B )
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AT 2 ERK RERIL. €OMBAIL, FRXERE)

1) BFER, REFEE, NEES, BBEMA, BEHE—. TE#E—. TR X2 KK
B EA~OEBIZET HHFFE, 2019466220 (1) SUBMRTFERF2E41REIKE @7 =
K
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BEHEFOWENRE 7 0 & BT BN L BiEFTMm

B R IEHERE RO, Wi R JEHEEG, i ERE
S PN i L - sk il
CARMFIEIZ BT 2048 - FEaG (PAR) 3542, 3590, A —/L mfuruta@b.s.osakafu-u.ac.jp)

ARIRE N, EERESLREMEAESE 2 & TRESHECRER LD Y X7 EHR L0 | TEeT
VL — A EORAMEREE LI S/ T, S HICRMEESHICBNWTED BN TWND
BB O I =~ L7 vt v o ZI2BW T URIR I HESER) (sub-lethal) Z2 B £ (injured
cells) WEAETLIRNNRHY . LV EERMSRP RO BN TWD, AFFETIE, EBEPORIK
B TTd D Cladosporium cladosporioides & Aspergillus niger x4t L. WHAREFIET
b DIMBFE & T~ E BT 2GR O AR L T ORF 2T 2 L2 AL L,
LUT ORRRZ1Z,

(1) HRREORAMEE BT, HESERG A Z T HIRTAEROBIESR S L L TBNLL Z L
R U, EE BTN 2 5L T HERIEIC X D REEITE AN Lz, S 5122 ORIES
G OREFRVEITIC LV | AR E COBERREICEKS LG & ARFERTICES< u i
D2ODEEE—RNLRDIEERVE L. NG EZMBONRTA—ZELTRETDHELED
W2, ZNENERLT DO DN B 2 AEEE LT,

(2) C. cladosporioides DENEZMEZ TN 5 72 DESCWERSIE DT L =7 A7 1 v MENT &
O A 5T 7 ABAPRERIENTIC X > T 45 CIZRB W TR R DO BN 0 A JE D3 B (1
MU R IFRAEBELA D Z A 2T JHIN & R FMFEIEMEOR TR ET L L 2P oM L,
F72 n BEIDBIER RO T AR ET D 2 L 2R L, S DICEIRTEEOBERECH 5 ¥
F7 VAL DY L0 B X BB R AEIITIRIR O SRR TR B o T D Z AR
L7z,

(3) HEEE LT-fRHTIEDS A niger 0O ®Co H ¥ ~#EHIHC K 2 SEIGRFE O FFAM & 15 H AR O
MEERMICEATE D Z L2 L, nBERKE < ABREITIMBLE R TRIBIZNS WD &
R U7, & BICBMEHGMITIC LY, p BEOHRINTARER CHRES LT 2HEMICE D
ZEERHL, Ho~BIC X 2BREROREITMNEAL TR B TCHLZ EE2H LN LT,

BRI T DHREER (RERL, €OMBIL, PRERT)
1) EOIERE, BENT OMERIRE 7 1 ACB HAREOMNT L BB, KPR AR .

_42_



30

FE R R RN 2R D R B BE & O DNA #8145 DO FFifli

BRORFRMTZEHERE (KK, HIRR . IHHEEE. HHEHE—
BOfFRBSEIEE L Yoo
B ERAT Ve, KRR
CARMFITIZ BT 2048 - BEaG (PAR) 3542, 3590, A —/L mfuruta@b.s.osakafu-u.ac.jp)

1. #&

TS AR B 2 B A SRIE IR A S L CRI RIS W D = OIS IR FIME O m VO 3ERIC 5 2 5
BRI SN L TRL 2 & DBIREE D @AM O R E 1L E OBALEICLEARF R TH
%o FRZ, BIBELIICB W THEEZZ T 2085 b RIERE CAFEZ [IE T 2 MlakERH, 3
b LEEE DB RAEEZIZ AL D00 E 5 DOV TIEREF RN EAL TV,

ARG Tl y BB R OV 72 5 LET DA 2 B — ABENC X o T Bacillus subtilis HEFIOHL
FUPEIZ I D DNA BT DEFICHBR G R DR AR & 2 DR BFBREIC OV TH A H D7D,
FROEGIEICBIES 2 & i D DNA Z RS 5 Wk rIER PRIy - & » 23 7 ' (SASP) <° DNA f&
HEER O RBIED T o~ BRI % O AR ROMIE B 2 PR IE E ~ A 7 n T L — Y — & —|Z
& W (0Deso) DFRRIFZALIZ K O HE L. 2200 A A731E (DiVSal ¥£) 1T & » THIGE O A E 27
i/, £7o, THa—2FVEKIKENEIC X 2 5~ RIS O DNA ZARSHGIEHIZ DT
fENT 24T 72 9 Z & T core NHEEIZOWT HBF LT,

2. EBRFGE

Bacillus subtilis 168 £k (trpC2) I KN sspdsspB (B AVAYEIR Y % > /37 /4 : SASP) K
R, recd (HHFEFAHLZEH  HR) KIBER. ykolV GEFIFIRISREAIEM  NHE]) KIAKKO
ZRRELL VY RIRNSE RO S R gE £ o % —T “Coy # (0~6kGy) M., ROERTFFS
B FE B JE A% 0> TIARA T 4He2+[50 MeV ; 19.4 keV/um], 1206+[190 MeV ; 148.7 keV/um] .
20Ne8+ [350 MeV ; 440. 8 keV/um] DA F o B — L% ME L7z, F0O#% a0 =—(FEIEIC L 0 45k
BERDDHE L DICHRE IBEHIZEE L~/ 707 L— F) — & —(Z L > CTHEEDORIFE(L %
BEF L., DiVSal ik 3) I X o HBIEE OBRHFHE &2 1T - 72, XEFARREERD S 135/ 2 DNA A filiH
L7 A a—R 7 )VERIKENEIC L DNA O RGBT O 17572,

3. R BE

o~ BB ORI L7242 2 DNA OF A v — 25 )VEKIKENT L B B A
SHEIWTI RN C & 225 72 A%, SASP & DNA FEFRIRIARIHETE (NHE]) KERRRIZ DU TIESZ MR 1
N3 HERE S AU, FFIC SASP RIEHR DS B B E DR AE L TN D 2 L AVR STz, 26 OFERIE,
SASP M3 = i#i7n 5 0 DNA DIRGED 5 WIEE O FIT 217> TV D ARt "R S lz, F
7o, RERICH o~ BRESHZ L 5 DNA BIGEOEBEICKERFHEEZ L TWDH B X Hivd NHET I,
DiVSaL {EIT & o T CFU & MUFAEFROUEEN L AL, ZIUIHT < B R LR 1 0O SR HE5iE

il
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BUWVTHEF L TR B & CREBIM (arm=—% k) T2, FEFEBRE L THh oA
REBTHHFRN D HBEFET DI L 2R/ L TN D,

72 2% LET OA A2 B — LA MRENT K 2 F ORISR T, LET [ITKAF L T2 n =— B plihE & 18
KU, BEREIC L DA AEFROK T 2R LIz, £72 DiVSal JEORBRITIMBFEEIC L 5 H D
EHE LT, o~ L 2 REORE L EPOBERN RS, T~ e EoEEL2Z 7
AIREMEDN R ST,

BE IR

D) MEdH9 & (2013) 5 WEEIZIR T 2R H > 2T LA OBRGHE~OBI G B K722

2) BIE el (1994) 5 B BRI 2 3 1 2 2N B o Bk Bl (1) -2 Ja oo 7 5 14,
RADIOISOTOPES, 43, T10-717.

3) Tsuchido, T. (2017) A novel double subculture method and its theory for the enumeration

of injured cells in stressed microbial population. Biocontrol Sci., 22, 131-135

AR BET D0 5ERE (RERIL. TOMBMI., FEFRE)

1) M, AL ARSI 2RI O % B B J OF DNA 1845 O FFI B F i1 O B & 7 1 & A
(28T D BEGEOMENT & BYRERTEAG . KBRFILRY: &G 2020.

2) R, W RME, BOR@RIE, gimME, Soufs. LFEW, B oS e
BRI X 2 MR OG & R EINH] KIRF LK FEF e bens - o iiise e v 2 —
SRR 30 AEFEILEIFI S S, 2019 4E 11 A 5 B (k). KBRS RS C 1 3 BGHE

3) FURHRIRG & INEVAERC K DM E SR OB & R E MG, OO, KR, BOMER. Al
HAREZ., Yoo, L8, d B D, KEE, QST @il = X7 = 2% 2019
2019 412 A 10~11 A, @7 4 —F ¥ 7 UV — \iEH  THE pp. 82
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PR AAFLE T\ BREERE RO O R 1

FRRE R AF S HE W ERE, HERES .
B RPE A m bRt S HIER
BRF R i S E HH H B
(ARWFFRIC BT DA - RS (PFR) 4283, A —/L kiyoda@riast.osakafu-u.ac.jp)

[(#5] EEEAHR IR TR SRR N TR S 1 DI o fif I J 0 3 A2 9~ DTG MR SR FE (ROS) 23 4 721k
FEEAGIEEIT, WL<ODDOEBEAAAITMIANOBRLIRFEIZIGC T ROS ZBRET HMEENH LN HES
NTW5, Fex 1IBEEE Saccharomyces cerevisiae & FAVNT, & B A A AFAE T CEERE UT-HIAD T~ sz VE
TR ARTz, ZORE R BEERE R CHDW R T BE DRIV LMAAE FCREE LIRS, EBRERERE BY4741 BRI
IR T DR MENI< A2 DT e E L U, SHIZHE 7 5Ol B ORIV AR EITKF L TAX T 4
A MD)DFFESFL, BERRFIEO P RIC MT 238 5: L WO D AIRE A RIR S AL, T2 13, SiREDO D K
UL, HiEh, vy i, KR P OBESBERE T CEER LIEBRHICOWT, MEHRBRBEROELSE LD
MT OREZEH 2 Z L 2 AL 2,

[ZEBRAIER ORER] KV EER A X v TF AR A VFHERE L 7D Saccharomyces cerevisiae D75 Bk % 15
72T, @RED Cd /75 FTH Hor R HAERE 2 MR T2 i 2 ALK & B RE O AL B RS YPD £5#11Z CdCle & ¥R
MLCRZ Y —=27L7z& A, 056 mM, 1 mM & 2 mM @ CAdCl fF/E FCH Cd IAA(E T &[5 D
JEREZ A DR RMRO BRI LTc, 2 b DMK E B Z Cd /775 T CHIIE S & CREREMIIa T o> Cd
GREENXBOIICEIVHEE L L 2A, TN ETNDOEMIAT O Cd GEi%, it CACle AL ITK
17 L CHIINS % 2%, 5HiH 0> CACle #EFEAY 0.3 mM~0.4 mM 130T & CIEXEF AR D 728 Cd MR K 0 i
DCAERINT D ENGhole, ZD L X ZNENDOFERMIEHRD Zn & E&ZF UHFETHIT LIZE 25,
P CACL =D 0.2mM (IZE S £ TixEs i @ CACL IEIKIF L CHEML, FnLl ko Cd IR
2% & BRIt O Cd RIS 20ICk LT, Zn GRITBAICIE LD Z 2R Lz, 3T748bb,
AR DOEA, CACl: & £ WEFHCHEIH L72FF D Zn 8O 3 fFICETHEMLIZD G, o CdCl:
IREEDHINNT 5 & CACle & & E 2RV EFHLCTHESE L 72FF D Zn & &L IS L7z, Cd iR 086 6 L CdCle
AE RO TN L7 RED Zn GRO 2 FREICE THMLIZO S, B o CACL AT % &
CdCle & & E 72V EFHECHGE L 72 D Zn &8 LL RIS Lz,

WA, AR L Cd iR %2 CdCle 2 & & 72 W ESHE TS L 72 IRE, BEREIIEIN O Zn & @3k & 725 CdCle
EEEDY 0.2 mM DORFHL & BERBIIIN D Zn & &340 5 CACL IR 0.6 mM OE I CHisH =&, 60Co
UeRRERE Lz A, BAERKE CAPERE & HiZ 0.2 mM &N 0.5 mM CdCle 774E F Cik CdCle JE174E
AR TR B E OB RS B b Tz,

BE IR

1) T. A. Do, T. Sakai, M. Kishida, M. Furuta, Isolation and characterization of variant manganese-resistantstrain

of Saccharomyces cerevisiae, Biocontrol Sciences, 21(4), 253-260 (2016).

AR DR (REWL. £ OMBL, F2ERE)
D) VEHERIG, FHIEFR, R U F I U LEE N DGR RO BUR RS M, BEREBRR T 7 +— T 28 52 [
WRIEHRE = (WFOCAE 9 H 4-6 B EREE B KL~ U T — 1)
2) IHHEG., JUEET . FERIER, &M, Saccharomyces cerevisiae \Z X 5 /EW K EE L% B LI-EA&EORE
REDREMICHES< 7 K X 7 ATPERERE O 4B, B ARBLTA B 2358 46 [FHERRE (WAIDCHE 9 H 25-26 A, TH
FATHA L AEUH—)
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R Eo— AT ha—A—Ia b Y T 8%V E
7T R ERIE. T TN DR

PO RAFTEHEdE R A, SRon(=
B RBE LR LEnl AoT7 e 7=y i,
N NT T
R R LF—H TP FE—RD
CABFFEIZ B 2GS« BERE (AR 4220, A —/L matsu@me.osakafu-u.ac.jp)

RRIET T A=Y =y ME, @WIREOET
EIRWIREOA T BRXOHMT 20672
0. KT OH BN 53 R HINE O AR TEAIZ T
WHZENTED, BFIIKRDFEIIMBL,
B2 IR E T U v E AR L, ALERIG
ARHET 5, FRCPUSRIZE AT D il
X7 CHNDER, FBOFEICIES NS
LT e —7 /LT D,
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N.T.Tran, B.Ouanthavinsak, J.Sakamoto, R.Asada, M.Furuta, 34th International Conference on Phenomena in
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L8510 BIEEEE~ VA 7 T F Ly P 25—, (2020, KERHINERE)

_46_



33|

A AN ' AW RRET T X< LR OEE(L

BRORFRBFZEHERE ARV N*
BORFRBE LRABHRLF Y T T r=y AT e T =
HRTFVX—H T2 PE
(AR B9 BRI - BRE (AR 4220, A —/ L matsu@me.osakafu-u.ac.jp)

RRET T A~ Y=y FOISHITIE, B | acme

wa A MNED B ZOEET ) DEEA L E e B
N5, ES VBT FERAY 7 Temm
BSI ATy NMEBTIE, HAHAERL 2s0mm Y il
0T R v SR O TR, (A e
B+ Ho) O ZEEZEHNY 5, BEHE —
WE U —BWOMBA/ NS TIEE K | o
BIIAGICmD, ZhcL Y, Biff 077X _
<R CITAERREHECH T2 T VT T T X PZ?:, -‘. °%e,
< OAERICHRH LTS, LaL, FI ,‘:;;’,3;;::;_-,{',

THANAEEE D & MEESNG T
BUNRIIERERRE L, Ficosmy K 1 H7 AROKER &A1 /L Tl

REFENT 5. 7-L7=7 7 UNVETHE - B

AT TIE, FINKFPOTN—TRREL TWD, Mk A A L& W ZEEE T~
OFLWEEEICEA L7z, ZhiC kv, AU —EMRICEHIN AT/ EEDOHPAN L1V | b
FT =72 MOTHl L7727 T X~ RIS T O VB SR T 2 2 LM MHND b,
AWFFETITZ oM, $HEME A7 ELEE T oMkl 02 @R bR L T\ D

ZE W

1) "Application of plasma jet to the inhibition of the proliferation of hepatic malignant cells via reactive oxygen
species generation ", D. B. Nguyen, Y. S. Mok, D.L.Huynh, D.K.Jeong, W. G. Lee , Plasma Process Polym. 16
(2019)1800173.

AR T SRR (RERL. TOMBI, FIEHRE)

1) "Suppress of plasma source temperature increment for long time irradiation with argon jet",

N.T.Tran, H.Matsuura, 34th International Conference on Phenomena in Ionized Gases/ 10th

International Conference on Reactive Plasmas, (2019, Sapporo)

2) "Effect of insulating oil covering electrodes on the characteristics of a dielectric

barrier discharge", T.N.Tran, B.Oanthavinsak, S.Kado, H.Matsuura, Plasma Science

and Technology 22, (2020)115401.
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1) “Comparison of two invers heat conduction models for heat flux measurement in the GAMMA 10/PDX",
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Masafumi AKIYOSHI, Establishment of an experimental system for radiation management in
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* Measurement of Dose Distribution from a Crookes Tube Using TL Dosimeter, Do Duy Khiem, Masaya
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E BYA TV R T T (S2019F0603447) #HE
(Report on Japan-Asia Youth Exchange Program in Science)

National Univ. of Laos (7 4 AEFXK%) Santi KONGMANY
FROFFRAFZuHERE 1| X fE—*
C:ARFFRIZRET 5 38ME L - BEE () 3650, A —/L s-kawamata@riast.osakafu-u.ac.jp)

The Sakura Exchange Program in Science (Ref. No.: S2019F0603447) was held from 30 September
to 5 October 2019 at Organization for Research Promotion, Osaka Prefecture University. Eight students
and two teachers from Faculty of Natural Sciences, National University of Laos took part in the program.

In this program, students took classes on the cryogenics and superconductivity, basic concepts of
nano-technology, and fundamentals of radiation and radioactivity. They also did experiments of
synthesizing the superconducting material, observation of the synthesized material by using a scanning
electron microscope (SEM) in the clean room (Fig. 1), and experiment on the behavior of radiation by the
cloud chamber. Moreover, the participants visited the Co60 radiation facility at Radiation Research
Center, Osaka Prefecture University, and also Institute of Laser Engineering, Osaka University. Through
this program, the participants had the opportunity not only to learn the advanced science and technology

but also to have experiences of Japanese culture.

Acknowledgements
We would like to thank professors and staffs of Organization for Research Promotion, Osaka Prefecture
University, for their kind supports and warm hospitality. We also sincerely appreciate Prof. Murakami’s

kind explanations on the facilities in Institute of Laser Engineering, Osaka University.

BE TR

1) JST web page: http://ssp.jst.go.jp/index.html.
AFRICE T 2HFERE (RERI. €OMBI, FRLEHRE)
1) https://ssp.jst.go.jp/report2019/k_vol204.html

Fig. 1. Participants from Laos observed the
morphology of the prepared superconductor
samples by using a SEM apparatus in the clean

room.
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(Report on Japan-Asia Youth Exchange Program in Science)

%7 v N K% Nguyen Thi Minh Sang, Pham Thi Ngoc Ha
BRORFRBFZEHERE  ARTHTEN*

CABFZEIZ B DG« fERE (WA 4220, A —/L matsu@me.osakafu-u.ac.jp)

The 2020 Sakura Science Exchange Program was held from 7 Jan. 2020 to 12 Jan. 2020 at Osaka

Prefecture University, Sakai, Japan with 9 participants of the Physics and Nuclear Engineering Faculty,

Dalat University, Vietnam: Nguyen Thi Minh Sang, Pham Thi Ngoc Ha, Nguyen Truong Duong Cam,

Nguyen Thi Hong Hanh, Huynh Van Dat, Cao Van Hai, Nguyen Thi Minh Hien, Nguyen Bao Ngoc, Le
Thi Phuong Thao.

In SSP, there are many academic lectures organized and trained by Japanese Professors as follows:

06/01

07/01

08/01

09/01

10/01

Departure from Dalat, VN1383 DLI 11 : 55 -- SGN 12:50

Arrival at KIX VN320 SGN 00:05 -- KIX 7:00 (Pick-up by Matsuura and Tran)
Visit to Sakai Plaza of Rikyu and Akiko

Visit to Sakai city hall observatory to learn new World heritage "Kohun"
Introduction of Sakai and OPU (by Matsuura).

Welcome party

Lecture on underwater radiation experiment(by Taniguchi)

Labo practice (1) with high intensity Co60 gamma source(by Taniguchi)

Formal visit to administration office
Formal meeting with vice president(Prof. Ishii)
Technical visit to BNCT center (Prof. Kirihata)

Labo practice (2) with astmospheric plasma jet (by Tran, Bounyang, Den)

Irradiation on E.Colli and chemical probe.

Technical visit to Osaka University Suita campus (by Prof.Murata, and Prof. Kato, Osaka
Univ.)

Site seeing around Historical Museum and Osaka Castle Park

informal dinner



11/10 Labo practice (3) with Crook's tube and Cloud chamber (by Do Khiem)
Check the effect on E.Colli

Presentation on Labo practice
Ceremony for certificate

Farewell part

12/01 Departure from KIX, VN321 KIX 10:30 -- SGN 14:20, VN1384 SGN 19:55 -- DLI 20:55

The Sakura Exchange Program in 2020 is a valuable and rewarding opportunity for
the students and master student of Physics and Nuclear Engineering Faculty, Dalat
University to expand their horizons and improve their knowledge. Through this
program, the participants have had the opportunity to observe the great progress
directly, absorbing the advanced technology of Japan. Moreover, we have learned
valuable experiences about the polite and profound cultural conduct of the Japanese
people.

Finally, I would like to express my gratitude to Professor Matsuura for his dedicated
help not only at scientific work but also in daily life in Japan. I would like to express my
appreciation to OPU of Japan for supporting this SSP, in which I had a chance to visit
Osaka in Japan. I also want to thank to OPU, all Professors and staffs for allowing us to

come there and have very meaningful training course.

BE IR
1) JST web page : http://ssp.jst.go.jp/index.html.

AT DHERER (FHEMIL. € OMBI, FEHRE)

1) Long report: http://www.plasma.riast.osakafu-u.ac.jp/~matsu/sakura4/report_ha.pdf
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