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BURMESEAL

Chairman:Tomoya Uehara(Chiba University)

® Young Scientist Oral Presentation Award candidate
10:10 AM - 10:25 AM JST | 1:10 AM - 1:25 AM UTC

[1A01] Development of a novel 211At-labeled multivalent PSMA derivative based on a neopentyl scaffold

OVui Terasaka Terasaka?, Hiroyuki Suzukil, Kento Kannakal, Nobuki Kazutal, Kazuhiro Takahashi?, Tomoya
Ueharal (1. Graduate School of Pharmaceutical Sciences, Chiba University, 2. Fukushima Medical University)

® Young Scientist Oral Presentation Award candidate
10:25 AM - 10:40 AM JST | 1:25 AM - 1:40 AM UTC

[1A02] Synthesis and Evaluation of 12°I-Labeled Alkoxyamine Derivatives for Thermoresponsive
Theranostics

OKarin Nagahamal, Toshihide Yamasakil, Kohei Sanol, Takahiro Mukail (1. Kobe Pharmaceutical Univ.)

[ Young Scientist Award Nominee l
11:15 AM - 12:00 PM JST | 2:15 AM - 3:00 AM UTC | A(Miraikan Hall)
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Chairman:Noriko Ishioka(QST)

® Young Scientist Oral Presentation Award candidate
11:15 AM - 11:30 AM JST | 2:15 AM - 2:30 AM UTC
[1A04] Measurement of yttrium-isotope production cross sections on the "3Sr+d reaction

OAkihiro Nambul’z, Masayuki Aikawa1’2’3’4, Yudai Shigekawaz, Yousuke Ka nayamaz, Tomohiro Tomitsukaz,

Sayantani MitraZ, Hiromitsu Haba? (1. Hokkaido Univ. Biomedical Science and Engineering, 2. RIKEN Nishina Center,
3. Hokkaido Univ. Science, 4. Hokkaido Univ. Grobal Center)

® Young Scientist Oral Presentation Award candidate

11:30 AM - 11:45 AM JST | 2:30 AM - 2:45 AM UTC

[1A05] Verification and Validation for Three Quantum Beams and Laser Light as Alternative Routes to
Current Commercial Production of Lutetium-177

OlLuis Fernando Salas Tapia®, Kunihiro Miyoshi, Ying Yang!, Chao Zha ngz, Shuichi Hasegawal’2 (1. Department of

Nuclear Engineering and Management / The University of Tokyo, 2. Nuclear Professional School / The University of
Tokyo)

11:45 AM - 12:00 PM JST | 2:45 AM - 3:00 AM UTC
[1A06] Evaluation of the Scalability of 177Lu Production with a mA-Class Deuteron Linac

OHiroshi Na kagomil, Masatoshi Yasudal, Souichi Uenol, shunichiro omikal, Kazuaki TsukadaZ, Yuki Ohnishi?,
Masatoshi Itoh? (1. Toshiba Corporation, 2. Tohoku University)
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[1A08] Differences in Lung Lobe Volumes Among Dog Breeds to Be Noted in CT-derived Pulmonary
Functional Imaging

OKentaro Yamazakil, Airi Kaneyamaz, Kosei Teraoka?, Chiharu Ito?, Akari Taniguchiz, Masayoshi Nagakawal, Yukiko

O’Brienl’z, Masaaki Katayama3’4, Ryuiji Fukushimal’5, Miori Kishimotol2 (1. TUAT-Grad, 2. TUAT, 3. lwate Univ, 4. IU-
VTH, 5. KAMEC)

® Young Scientist Oral Presentation Award candidate
1:45 PM - 2:00 PM JST | 4:45 AM - 5:00 AM UTC
[1A09] Basic study toward clinical application of BNCT in companion animals

OHajime Sashida®, Hiroki Higuchil, Takehiko Kakizakil, Seiichi Wadal, Masahiro Natsuhoril (1. Kitasato University)

® Young Scientist Oral Presentation Award candidate

2:00 PM -2:15 PM JST | 5:00 AM - 5:15 AM UTC

[1A10] A Fundamental Study on the Implemation of Radioiodine Therapy for Feline
Hyperthyroidism in Japanese Veterinary Medicine

OKo Sasakil, Yuto Kikuchil, Takehiko Kakizakil, Wada Seiichil, Masahiro Natsuhoril (1. Kitasato univ)
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Chairman:Keiko Tagami(QST)

1:45 PM - 2:00 PM JST | 4:45 AM - 5:00 AM UTC
[1B07] Validation of the ocean dispersion simulation of ALPS-treated water

OTsumune Tsumune2, Tsubono TakakiZ, Misumi Kazuhiro? (1. University of Tsukuba, 2. Central Research Institute of
Electric Power Industry)

® Young Scientist Oral Presentation Award candidate
2:00 PM -2:15 PM JST | 5:00 AM - 5:15 AM UTC

[1B08] Estimation of Groundwater-Derived 137Cs Flux to the Coastal Waters Surrounding the Fukushima
Daiichi Nuclear Power Plant Using Radium Isotope Tracers

OHiroumi lino!, Daisuke Tsumunel, Hiroaki Kato®, Yuichi Onda?, Shigeyoshi Otosaka? (1. University of Tsukuba, 2.
Atmosphere and Ocean Research Institute, The University of Tokyo)

® Young Scientist Oral Presentation Award candidate

2:15 PM - 2:30 PM JST | 5:15 AM - 5:30 AM UTC

[1B09] Application of airborne monitoring data toward external radiation dose assessment for wild
Japanese Macaques affected by the Fukushima daiichi nuclear power plant accident

OJiaxin Li"2, Taku Sato3, Masatoshi Suzuki®>4, Satoru Endo®, Koichi Chida®4, Manabu Fukumoto3, Hiroshi

Kurikami?, Seiji Hayashiz, Yuji Owada?, Tatsuo Aono? (1. Env. Radiat. Biomed., Grad. Sch. Med., Tohoku Univ., 2.
RECC, F-REl, 3. IRIDeS, Tohoku Univ., 4. Crs. Radiol. Technol., Grad. Sch. Med., Tohoku Univ., 5. Grad. Sch. Adv. Sci.
Eng., Hiroshima Univ.)
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[1C02] Study on the enhancement of antioxidant functions in the heart, lungs, stomach, small intestine,
and large intestine of mice with combined radon inhalation and thermal treatment

OShogo Miyanagal, Takahiro Kataoka?, Ayumi Tanakal, Reiju Takenakal, Shota Naoe3, Mitsuki Naganol, Shuna

Gotol, Kotaro tano!, Norie Kanzaki3, Akihiro Sakoda?, Kiyonori ya maoka? (1. Graduate School of Health Sciences,
Okayama Univ., 2. Health Sciences, Okayama Univ., 3. Ningyo-toge Enviromental Engineering Center, JAEA)

® Young Scientist Oral Presentation Award candidate
11:15 AM - 11:30 AM JST | 2:15 AM - 2:30 AM UTC
[1C03] Development of a radon exposure device for cell experiments

OAyumi Tanakal, Takahiro Kataoka?, Reiju Takenakal, Shogo Miyanaga?, Shota Naoe3, Mitsuki Naganol, Shuna
Gotol, Kotaro Tanol, Norie Kanzaki3, Akihiro Sakoda3, Hiroaki Terato®, Kiyonori YamaokaZ (1. Graduate school of
health sciences, Okayama Univ. , 2. Health sciences, Okayama Univ., 3. Ningyo-toge Environmental Engineering
Center, JAEA, 4. Advanced Science Research Center, Okayama Univ.)

® Young Scientist Oral Presentation Award candidate
11:30 AM - 11:45 AM JST | 2:30 AM - 2:45 AM UTC
[1C04] Assessment of Sensitivity to Radiation-Induced Reproductive Effects in Female Brcal-Mutant Rats

OcChisaki Asaka®2, Yukiko Yano?, Kento Nagata2’3, Masaru Takabatakel2, Kazumasa Inouel, Tatsuhiko Imaoka?3 (1.
Graduate School of Human Health Sciences, TMU, 2. QST Institute for Radiological Science, 3. QST Institute for
Quantum Life Science)

® Young Scientist Oral Presentation Award candidate

11:45 AM - 12:00 PM JST | 2:45 AM - 3:00 AM UTC

[1C05] Comparative Analysis of Global DNA Methylation Profiles in Radiation-Induced and Spontaneous
Rat Mammary Carcinomas

OMisaki Mashibal, Tatsuhiko ImaokaZ, Masaru Takabatake®? (1. Tokyo Metropolitan Univ., 2. QST)
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[1C07] Analysis of Newly Fixed Carbon Allocation to Soybean Roots under Abiotic Stress

OAoi Noharal, Maho Shimada?, Ayumi Agatal, Mikio Nagazonol, Ryohei Sugitaz, Hirokazu Takahashil (1.
Grad.Sch.Bioagr.Sci, Nagoya U, 2. Rl.Res.Cent, Nagoya U)

® Young Scientist Oral Presentation Award candidate

1:45 PM - 2:00 PM JST | 4:45 AM - 5:00 AM UTC

[1C08] Comparison of leaf position-dependent phosphorus allocation in Poplar between the growing
and senescent seasons using 32P

OAoi Hiratal, Yuko Kurital, Ryohei Sugita?, Natsuko Kobayashil, Keitaro Tanoi®3 (1. UTokyo, 2. Nagoya Univ., 3. F-
REI)

© Japan Radioisotope Association



Program
The 63rd Annual Meeting on Radioisotopes and Radiation Researches

[ Young Scientist Award Nominee |
2:10 PM - 2:55 PM JST | 5:10 AM - 5:55 AM UTC | C(Conference Room Uranus)

R 1

Chairman:Yusa Muroya(The University of Osaka)
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[1C09] Radiation-induced Redox Chemistry of Nitrogen Compounds:From Transient Intermediates
Processes to Stable Product Formation

OXiang Lil, Akito Watanabel, Shinichi Yamashital, Atsushi KimuraZ2, Mitsumasa Taguchi2 (1. UTokyo, 2. QST)

® Young Scientist Oral Presentation Award candidate

2:25 PM - 2:40 PM JST | 5:25 AM - 5:40 AM UTC

[1C10] [33REUH] Water radiolysis in the presence of hematite (Fe,03) nanoparticles: Radical reactions
and hydrogen evolution

OYANSHAN LIAOY, Akito WATANABEL, Shinichi YAMASHITAL Atsushi KIMURAZ Mitsumasa TAGUCHI? (1. School of
Enigineering The University of Tokyo, 2. National Institutes for Quantum Science and Technology)

2:40 PM - 2:55 PM JST | 5:40 AM - 5:55 AM UTC

[1C11] Comparative Hydroxyl Radical Scavenging and Chemical Repair Capabilities of Tyrosine- or
Cysteine-Containing Positively Charged Peptides: A Pulse Radiolysis Study

OChaozhong Tia nl, Akito Watanabel, Yui Obataz, Hao Yu3, Atsushi Kimura3, Mitsumasa Taguchi3, Shinichi

Yamashita® (1. School of Engineering, the University of Tokyo, 2. Faculty of Basic Natural Science, Ibaraki University,
3. Takasaki Institute for Advanced Quantum Science, National Institutes for Quantum Science and Technology)
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® Young Scientist Oral Presentation Award candidate

3:00 PM - 3:15 PM JST | 6:00 AM - 6:15 AM UTC

[1C12] Immunofluorescence-Based Visualization and Quantitative Analysis of X-ray-Induced DNA Base
Damage and Associated DNA Repair Enzymes

OKentaro Sugawaral, Ryoichi Hiraya maZ, Atsushi itou?, Shigeo Yoshida® (1. Tokai Univ., 2. National Institutes for
Quantum Science and Technology)

® Young Scientist Oral Presentation Award candidate
3:15 PM - 3:30 PM JST | 6:15 AM - 6:30 AM UTC
[1C13] Changes in intracellular ATP levels specific to heavy-ion irradiation under hypoxic conditions

OO0kabe RinY2, Toshiki Aiba2, Yuki Sakamoto?, Cuihua Liu%, Kazutaka Doi?, Jitsukawa KanaZ2, Masaru Goto?, Ryoichi
Hiraya mab? (1. toho university, 2. QST)

® Young Scientist Oral Presentation Award candidate

3:30 PM - 3:45 PM JST | 6:30 AM - 6:45 AM UTC

[1C14] Investigation of the Biological Effects of Ultra-High Dose Rate Carbon-lon Irradiation on Tumor
Cells and Tumor Tissues

OHiromu Suda’2, Yukari Yoshida®, Akihisa Takahashil, Ohno Tatsuyal’3 (1. GHMC, 2. Gunma Med, 3. Gunma Rad)

3:45 PM - 4:00 PM JST | 6:45 AM - 7:00 AM UTC
[1C15] Polar Aurora Belts as Prebiotic Hotspots:
A Magnetically Guided Plasma Hypothesis for the Origin of Life and Protocells

Oshinya Kato! (1. Kyoto University (KURNS))

® Young Scientist Oral Presentation Award candidate

4:00 PM - 4:15 PM JST | 7:00 AM - 7:15 AM UTC

[1C16] Detection of DNA double-strand breaks under continuous exposure to low concentration of
tritiated water

OKanata lzumil, Taku Satol, Jiaxin Li%3, Kyotaro Motomiyal, Takuma Yamashita®, Yasushi Kino* Manabu
Fukumoto?, Megumi Sasatani®, Masatoshi Suzukil"238, Koichi Chida®® (1. IRIDeS, Tohoku Univ., 2. Env. Radiat.
Biomed., Grad. Sch. Med., Tohoku Univ., 3. RECC, F-REI, 4. Radiochem., Grad. Sch. Sci., Tohoku Univ., 5. RIRBM,
Hiroshima Univ., 6. Crs. Radiol. Technol., Grad. Sch. Med., Tohoku Univ.)
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[1A01] Development of a novel 211At-labeled multivalent PSMA derivative based on a
neopentyl scaffold

OVui Terasaka Terasakal, Hiroyuki Suzukil, Kento Kannakal, Nobuki Kazutal, Kazuhiro Takahashi?,
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University)

® Young Scientist Oral Presentation Award candidate
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[1A02] Synthesis and Evaluation of 12°I-Labeled Alkoxyamine Derivatives for
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OKarin Nagahamal, Toshihide Yamasakil, Kohei Sanol, Takahiro Mukai! (1. Kobe Pharmaceutical Univ.)
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Development of a novel 2!! At-labeled multivalent PSMA derivative based on a neopentyl scaffold

THRERFRFEEH LI, a5 AL ER T2

Ol A4, Rk oo™, W s, % Wi, & fiol?, B Znd
(TERASAKA, Yui*!'; SUZUKI, Hiroyuki*!; KANNAKA, Kento*!; KAZUTA, Nobuki*!;
TAKAHASHI, Kazuhiro*?; UEHARA, Tomoya™!)

1. [ FLDHIT

T AL F 211V AYE, ENCTRUE RTRETH 28 L7 o MR CTH 0 | 1ZH o BIBE A~ OIS A
IRFE D, Foxld, ZAVE TITAEKRN T 2AL 2 L EICRFF A RE2R 0 A F VRSN 2R L. §i
NERRDN AN B BT 2 BN IR EABEH TR (PSMA) & A1 & L 7= 2V At EEA > At] At-NpG-D-PSMA %
BA%E U7z, ARROFRIMERAL 2 70 F IS HEEE 3 2 ZMFEANT, RN F~DOEWKEREE AT 5 Z &b,
1 flEA) & AR THBEERO S B2 50 EICENTH H, £ 2 TARIFFETIE, PSMA AL E 3 41
WONT DB AR 2385 LTz, AFIEICLY | 1ER-MLEm%E LR DMK AREZ2 A9 28
B 2UAL R 2l PSMA SEAI OB % B8 L7z,

2. Hik

WAL FERRSEBRIZENL B, AFROEERO DR S 70 151 2 W CHREERGT 21T o 70, 121 2k L7245y
Bea 7 bG W E RN L, 3 4517 PSMA G & SRS S8 25 Z & T, 2145 3 i PSMA %45
720 121 KSR 3 i PSMA OREAJ~DFEAERO BRI SV THIBBIBUASLCHNIEL R AT L, EH~ 17 A
KRNI BE D ARER A 1T o 7o, Fio, TR & [FFE O FUE T 2UAUIERR 3 i PSMA 2 ARk L. 12T 1k
IR LB, ER~ U AMRN S RE AR BR 21T > 72,

3. FERBIOER

SATHFZE ClE. PSMA EAUEINT & & TomiBR AT 6 LT, EHE 2VAL & SOG S W75, (RiER % DifriE 4
% EBHEHREIC XV 2UAA-NpG-D-PSMA #/ERL L 7=, L72>L., PSMA EERIERAL & 3 40 -5 TeAiRiA D
ARIIREECTH 722 &0 n, 1P E 3 i PSMA, KO VAL 55 3 fifi PSMA [ XL L 0
B 7=, 12T A3 3 i PSMA 1%, ['I]I-NpG-D-PSMA & i L, dEVWHIBEOA & NFELR 23860 21l
AT X D EERIBIRIPE D HE IR AN RVE S 472, IEH ~ U AR RE S A sBR 12 3\ T LU TAE R 3 i PSMA,
Fe O AL HE23: 3 4 PSMA 1Z. [2!At]At-NpG-D-PSMA & [FlkE, PSMA HZ AN R 4 72 AR N 43 A & 7
L. PSMA %Hifas Cdb 2 Bl ~OERITEME CTH o 72—, MO EFMHE~OERMIRETH 72,
EED O~ a 7 DB L 7256 12iE. BRI~ OB EO o208, 2 bfk~D
BOHEME ORI IR SN o Tz, - T, PR, 3 4l PSMA, J& OF 2VAt #5535 3 i PSMA 1%, W
WHAEERAN T 7 A L TRETH D Z LB ShTz,

4. &

AL £55% 3 Al PSMA 1%, ZERNICEKIT 5 At DL ERIREF &R~ OBUFVER b2 N7 5 A
PSMA i8R TH D Z ENRENIZZ LB TlERAI & A~ TIEERMO & 572 5H EXHIFTE 5,

*I' " Graduate School of Pharmaceutical Sciences, Chiba University

*2 Fukushima Medical University
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BUREMEY T ) AT 0 7 A Bia Lz ISR T v aFx o7 I U EIRO G & R
Synthesis and Evaluation of 125]-Labeled Alkoxyamine Derivatives for
Thermoresponsive Theranostics

MR R R BT AR
OR¥E  FAR™, (L g™, 8 forE, mo &elt
(NAGAHAMA, Karin*l; YAMASAKI, Toshihide*l; SANO, Kohei*l; MUKAI, Takahiro*!)

1. lZL®ic
>N-O-C #i&EZ2 b o7 /L ax 7 I VAT L 5o x o, v

: — o N S meusz e .
AF—CEo T ARV A (FUMABR) MetESh, =h 37 - He + 5
REYRERETVAANELS HR), ZorEkUBRE U e
5 UM T, WEAREEIC X D MMAEEE A AT D 2 LMD [(*=>>7 | | ammEt |
NTng, =, = b RiE, ®Rit2 A9 2 2 &5 MRI .
Tu—7 L LTEENRETRTR, TOBEDENMENT & DFEEY 2R
OEREATET S LV BERD D, TS LTABIE TR, 7Aa%s 7 I UFEAkIc 195 &
L7 FARE L. BRI KD ERRERA A — UL T L IRFET VI L HMIaEER L HT 5,
BUSEMNET VAT 4 7 AT a—T 25, Mt 52 L E2HE LT,

E0" "0t

RESZHIL

2. FHik

4-0x0-TEMPO Z HEAE & L, EXU D UBRO 2A0IR DV EEZEA LT o
HibEam 1,2 26 L7, £, BAERISOTEE b= 2L F—2 B A 2 >6}§(1
IHETE CRIAM L7z, WIS, HUYE 3 0 AR O B A Mo TS O 22 e 1 % 7F 3 -
il fEE~ 7 2B DIERNBSEEBIE A S L7, B <. BRLED O Ei

RaBE BN R R T ¥ I TR R T 20 EBREET 5729, 42°C T 90 4y iR ALE

BN U7 R ORISR AR Ui, 70, HOeEBR & L CIRMIREE b AR VTX?;$¢~
G CEBREITo T,

3. B LIOELE

TEHEZRIIER 60%, HU L 2AORIEE 95%LL BT sl k7 L a %o 7 2 UBER1 B8R0 2 24
R 5 2 LITEI LT, 1, 2 OFEMAE T RLF—13 & §12K 120 kd/mol TH V. 42°CIZIB 1T 5 it
T 20K CTHD Z ENDoTo, Fio, logPli bz rL., 1725 2 1TNREEO &S WEEY)
ThDHI ENRENT, SHICEET (1%EtOH, 0.1%tween80 in PBS) (23T 10 HERESRZ &
VRSN, @~ 22BN TH{EAEY ORI~ DU RERM IR o722 &b, I U FEOM
HEXA L TR R s vz, fit\ T, (kA 1,2 (37~ 370 kBg) ZMIIZERIN L 42°C CHE
SLE LT R, LAY CIREIIKAF L CHIlAE S R S vz, —J7. FEIMERE CIMia A R o
TRNEPol2Z EnD, WTOILAEIZE W T HIREITKT LIZREEEEF T2 LR EN
Too LEDRERENS . BEMEEW 1,213 HITIBLET S Z L THlEEEZ AT 516EMTH D Z
LW I T,
4. fEim

125] T L A X T X UFEARO GRS L, ARNTEEREEH THL Z L RENnT, £
Too AMEBHDSIINBITHAT U CHIRRRE EME 295 2 EOVRIE ST, SR ISVEREE OfRIRCE RN
AT ERRETT Do

*1 Graduate School of Pharmaceutical Sciences, Kobe Pharmaceutical University
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® Young Scientist Oral Presentation Award candidate
11:30 AM - 11:45 AM JST | 2:30 AM - 2:45 AM UTC

[1A05] Verification and Validation for Three Quantum Beams and Laser Light as Alternative
Routes to Current Commercial Production of Lutetium-177

OLuis Fernando Salas Tapial, Kunihiro Miyoshil, Ying Yangl, Chao Zhang?, Shuichi Hasegawal- (1.
Department of Nuclear Engineering and Management / The University of Tokyo, 2. Nuclear Professional
School / The University of Tokyo)
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Measurement of yttrium-isotope production cross sections on the 22tSr+d reaction

ARE R FER TR, B PR R IMERR R P IE o & —2, JRRE KR,
JHBHERFEIH TS 0 —r Lk v g —

OFFHE BAGL™ 2, S IEsgsL24 0 ] EBRE, &l e, BB i,

N7 Yrrr=m PG EEY

(NAMBU, Akihiro*1.2; AIKAWA, Masayuki*l-234; SHIGEKAWA, Yudai*?;

KANAYAMA, Yousuke*2; TOMITSUKA, Tomohiro*2; MITRA, Sayantani*2; HABA, Hiromitsu*2)

1. [FLDHIZ

A MU U LAORGHERIN A 8687.88Y |3, PET A A — 0 Z R IER EOHE TICHBEIRF S
TW5, T OZRITINEEE TRLIETE 53, Sr OEBRERN Z8LET 5 Z ENEE L 2, BEROGHET
MFEDOERT — 2 DARE L TND, AFETIE, A7 Y=y N7 Y U2 X DR OEEREIC
HEH L. ZhaBrmElEEZERIISH T 57200 FELRE Lz, £, 2T OTFEET mafSy OREERHAR
FIZER L, ZHICERFZRI L TA v M U ARIRRO AL Rbr i fE 2 81 E L7z,

2. J5ik

A7y N7Y & (PJK-200S, v 7 ry =y MElat) AT 27A1 E(E S 10 pm)ic
natSr(NOs)2 V1R (11.4 mg/mL) 23 F L Tl S8 5 Z & T natSr(NOg)o FEM 2 /ERL U 72, B DJE A2 1
FRNZHWIN L7z 8Sr L —Y—DHIRENGRDTe, A— N F7 VAT T 7 4 & SEMIC L 5815 n‘*%z‘ﬁ
OIRAT TR DIE L DR — M EZ TR, T T NV E THEIC LD B — ARV X —D AN Y & 5T
fiffi U7z, WrdifEHIE D72 2atSr(NOs)e FE(H % £ 70-90 pg/em?) & . =3 /L X —HITEH D natCu §5(25
pm) & AAZHICER 1 AROERE HE Lz, BYEPAFSERT AVE 4 7 o h a2 C 24 MeV (IZH# L
7o 1% FHIREE 99.3 nA T 15 ZyMAERIC IR U7z, WMURTE, naSr fERY & natCu fE D y #x 7~
=0 LR A THIE LT, AL ER LT,

3. fiRBLOBE

A=y b7 V&ﬁ%OD%E‘JODE%L@Ki‘@*‘WCHﬂ;!%?“é?%%’ﬁ%ﬁ% I 3% TH V. WrirmAHE %z
BRICHK T DARFIEORNMEZ RS Z LN TE Iz, RERIZ 86m,86¢,87m,87¢,88Y (D = B W7 i F A I E L
tﬂ%Y@E&ﬁﬁﬁiA@@%%f@@f%%mto%@@@7 03, CRRE 2] B RT3 T A 7
Z U [Bl &R —E LT,

4. fbdm

AV xy b Y HT naSr(NOa)2 5 A ER L C, FERG T AR K 5 8687.88Y oD A= pf W i A
AE LTz, AREIAWIZERTFIEL Sr IZRE T4 ReRIIGHTE . DEOWHENL THRIR LS
R AZRLETE 5720, SR OWEBNERR~O S 5 5ICHP IR SN D,

23 ik

[1] R. Haas et al, Nucl. Instrum. Methods Phys. Res. A, 874 (2017) 43.

[2] A. Hermanne et al., Nucl. Instrum. Methods Phys. Res. B, 511 (2022) 91.

[3] A. Koning et al, Eur. Phys. J. A, 59 (2023) 131.

*I - Graduate School of Biomedical Science and Engineering, Hokkaido University

*2 RIKEN Nishina Center

*3  Faculty of Science, Hokkaido University

*4 Global Center for Biomedical Science and Engineering, Faculty of Medicine, Hokkaido University
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Verification and Validation for Three Quantum Beams and Laser Light as Alternative
Routes to Current Commercial Production of Lutetium-177

Department of Nuclear Engineering and Management®', Nuclear Professional School, The
University of Tokyo™

(OSALAS-TAPTA Luis Fernando®, MIYOSHI Kunihiro*, YANG Ying*, ZHANG Chao*, HASEGAWA
Shuichi*h?

1. Introduction

Intravenous injection or oral administration of radioactive substances into human body allows us to
either visualize internal molecular behaviors or destroy malignant cells. Treatment of prostate
cancer and neuroendocrine tumors can be addressed by attaching a ligand to a radioisotope.
Lutetium-177 withholding properties of f~ decay mode and half-life time of 6.7 days is being used
as the emitter of ionizing radiation on focalized spots of organs and tissues. The concern rises because
currently the solo commercial route to procure Lu-177 relies entirely on research reactors which
employ thermal neutrons. Utilizing deuterons from a cyclotron, fast neutrons from a sodium-cooled
fast reactor (SFR), and photons from an electron accelerator may be promising if optimization in
main target, converter, moderator, and irradiation period is investigated. Plus, elevating the isotopic
percentage of a particular isotope using laser light may facilitate the fabrication of samples before
bombardment in any of those three machines.

2. Methodology

Considering Ytterbium-176 (Yb-176) as the precursor, two channels exist in nature:
176Yb(n,y)177Yb—177Lu and 176Yb(d,n)177Lu. Commencing from Hafnium-178 (Hf-178), 178Hf(y,p)!7"Lu
subsists as well. Two famous radiation transport codes — PHITS and FLUKA — permit to predict

activation and yield for numerous nuclear reactions. Well-known libraries — JENDL, CENDL,
ENDF, JEFF, and TENDL — contain evaluated information on the probability of interaction between
particles and materials. Extracting experimental data from recent published manuscripts makes it
possible to decipher which combination of code + library is more precise when estimating activity
and impurities. As a prospective plan for enrichment of Yb-176, verification and validation (V&V)
are applied to the beam coming from a lab-made External Cavity Diode Laser (ECDL).

3. Results and Discussion

Taking Yb-176 as the main target: concerning neutrons, PHITS + ENDF/B-VIII.1 resulted in a more

precise combination; regarding deuterons, PHITS + JENDL-5 better reproduced the activity. For
electron transport and subsequent photons on Hf-178, FLUKA + JEFF-4 showed near values to
experimental outcomes. Comparing fast neutron spectrum in a sodium/U-Pu assembly, Serpent +
JEFF-4 reported similar data to experimental multiplication factor k.sr. Laser light from ECDL
displayed elongated shape on wavemeter (~ 398.9 nm), distinguished fringes after etalon, and
fluorescence of natural ytterbium atoms when executing scans in a vacuum environment (1Sp—1P1).
4. Conclusion

Examining the feasibility of new paths for acquisition of a particular unstable specie implied using
realistic data from former tests. Computational benchmarking is properly executed if similarities in
geometry, energy, and beam shape are consistently modeled. Experimental V&V for laser light

guarantees that subsequent stages of isotope separation can be performed from a robust source.
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mA RS R ER IC K 5 177Lu Bt
Evaluation of the Scalability of 177Lu Production with a mA-Class Deuteron Linac

MASHIE BREWIEFT TR F— X7 L RD B Z—7,
Wb KR R T v — AR e L 2 —

OFA FH*, ZH {BEY, BB B—, K¥E 72—,
B OFEE, KW A, G IR

(NAKAGOMI, Hiroshi*l; YASUDA, Hiromasa*l; UENO, Souichi*l; OMIKA, Shunichiro*s
TSUKADA, Kazuaki*?; OHNISHI, Yuki*2; ITOH Masatoshi*?)

1. [FLHIC

A RI O 177LuCEi 6.65 H)IEA ATRHIEITH FH STV D BTSSR A7 L C
B EELCO#HRDEA TS, BEFEO —OICEER AR 55, Al Tl k&G FiEmk T 2
A L. BIGWIEREO K& WER - & 176Yb Z FREPRI1- L1 & L CRIR L 72[1], G 7RG CidE
WA & LIRS & 72 D 1TTmLuCHE 160.4 B) b EIAE X5, diIREEO FAEME (177TmLu/177Luw)
1% 0.06%LL F D7z, FEAEE A3 7= T N SR E S LB 7273 . 17 TmLu OB g7 — # AR L 0 ARpkE
BERAATH D, 2T, BILKRFPEmE T ©— 2B B v & — IS TR RO RBRGE A LT,
2. Jik

RIX Yb @ JBEERIIC 256~15MeV 72 0.5~1 A ORI CESF A2 L7z, 177Lu 1389 1 7 A
177mLu (ZFPEEO B HIIRI#%, 208.3TkeV O >~ #% Ge Fttiags THIE LA &2 5 L=,

3. fERBIUHEE

X 112 H o~ BRRERE R 2 R, AR Z R L 7o fE 5, 256~ 15MeV O#PH T 177mLu DA )3 L YE
fE 0.05%LA F&72D 2 L AR LIZ, £7o. TOMD Lu FMARZEE LZEATH, 20MeV Koo
15MeV LA b CEMEE 23 7= R & 2r o 72 (2], 1. 5mA A2 [3112C 24h MBE > 2.5 BHHBHAI L7235

5 N > Gaussian Fit for 177gLu at 208.37 keV Gaussian Fit for 177mLu at 208.37 keV
/E[\\ 100%1}%%‘@ 176Yb {jé)%t% E(j*) J: U » - Gaussian Fit 49000 @ Gaussian Fit
N 24000 ' \ eeee Main Peak r | «++s Main Peak
Yb203 *,% E(j ‘/C“ % j/b % j/l/ ;f(‘j 140 ~ . «sss1 Background Peak 48000 ----- Background Peak
22000 [ | ® Data 47000 ’ | ® Data
230GBa, #J 100~180GBq ® 177Lu £ 4,000 o | g e I
s = - E [ Saco0  SRe [
Eki L fcﬁ 5L 7)‘4:|J5ﬂ L/fto ES f:\ =9 “ 18000 ¢ U4SOOO ..., o\
. [\ RN
T BEIC BV TIZHI 0.5~1GBq/ ng 16000 9 \ '. 24000 ® '~~.:_..:‘
V-*E%TZD - k 75\4{”% L/7L 14000 .-'-.-.-.-'....,......,.‘.-.‘....'.'Q...._._ N.
N 2 Z -
= ° 205 206 207 208 209 210 211 212 213 43000 205 206 207 208 209 210 211 212 213
Gh2A Energy (keV) Energy (keV)
4. i

— B 1 25MeV FREEED 17700 B 177mLu DH VI E—4
FRETERBRIC 1 0 | 15MeV LL_E 20MeV

D ' AT LR TR 0. 05% AT & I LTs, A%, ARG — 5 MF
e~ AT RS TV < BB B D,

[1] M. U. Khandaker et al. Nucl. Instrum.Methods Phys. Res., Sect. B 335, 8 (2014)

[2]75AFE i, mA SRER T IEERC L 5D 1770u ApRa, B AR /)54 2026 FHEOFS, 3G10

[3]JH. Yasuda et al Proc. TPAC24, Nashville, TN, USA, May 19-24, 2024, pp.3536-3538
do0i:10.18429/JACoW-IPAC2024-THPR20

*I  Energy Systems R&D Center, Corporate Laboratory, Toshiba Corporation

*2 Research Center for Accelerator and Radioisotope Science, Tohoku University
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CT Z W2 IS RERZ I TR ™~ & RHEIZ L 5 A5 Il SE AR FE O E W
Differences in Lung Lobe Volumes Among Dog Breeds to Be Noted in CT-derived Pulmonary

Functional Imaging

FRUETRBEY, BRETR?, SRR, SRMBIWEL Y, et BRcaERz s 2 —3
Oy FERER™, 4l HD ™2 S5 BE2 G T2 20 &0 B HEE,
FTTA T fERFE L RED EE IR B W

(YAMAZAKI, Kentaro'!; KANEYAMA Airi"?; TERAOKA Kosei?; ITO Chiharu™;

TANIGUCHI Akari*?; NAGAKAWA Masayoshi'!; SASSA-O’BRIEN Yukiko'!"%;

KATAYAMA Masaaki**; FUKUSHIMA Ryuji’*; KISHIMOTO Miori" %)

1. [ FUHIC

EREMRIZIBN T, IEERE 2 3l 2 MAIEIZR b TV %, T CT EEDO XA T I v 7 kg 26 H
152 LT Mt ECHRAE L Vo TSR A AT 2 HIEP BRI Eh TS, Zh b ORERAE %
RCEMT 2 ETRBEE 2D, REZ & DIGETERDENT LY | FIHEEOHXHI RS SRR
DUREMENR DD Z LT D, ZOEWL, RIEZ &I MED MRS X UMK ED MNP ET 5%
LTV %, T TTAMIZETIE, CT Z AW MFERER I 21T 5 72 o ORFERIRRET & LT, RAEEHT
HIHZEDFRXHIR & SITERDPIFAET D D ERRFE LT,

2. ik

IR 2R K OVMERABD 7205 RFED CT 7 —# & AW CIRIBEMICHIT 24T > 72, 7 DO BT % FHA
L. 2 COMERBEOEGF 2 2MARE Lic, HIIL 2SN G SRR 2 & Mg Ao
FRREM U, Bl LA MIEEREO SR A2 RER Tl Lz, MM T, ARiBEL EritE, GHIELA
B, BLOPELRIECHRRA LS RHICIB W T L7,

3. fERBLIUELE

SR ATEIC AT DRSS, P, BIORIEERREOLRT, Wb REM CAEREEZ R Lz, F
B L ORER T O FIT, MWEBPIERWRFEECREN-T, —F, RIBEDOHRITEEORE R RFET
REDoTz, ZOL D RRETIIRE & REZXOBEBENIANZ ERHEEDFRE LTEXLND, A
ATHE L AEREE, ARIELEBRE, BIOHELBEOKREITIT, 1ZLALLORBTHERELZRD RN
STz, ZIVD DOXIET D MHER O KR E SO LT, fitERE O M A e i & 72 2 vIRetED & 5

RELZ & OREARDENC L 0, AMHEOMR AR S SIZR2S 2 LAFEShE, CT &M
JTHEREREAT I Z W T REZDBREDBLETH 5,

"I Cooperative Division of Veterinary Sciences, Tokyo University of Agriculture and Technology

2 Cooperative Department of Veterinary Medicine, Tokyo University of Agriculture and Technology

* . o e . . . . .
3 Cooperative Division of Veterinary Sciences, Iwate University

* Division of Companion Animal Surgery, Iwate University

> Koganei Animal Medical Emergency Center, Tokyo University of Agriculture and Technology
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Basic study toward clinical application of BNCT in companion animals

ALELRA - BREE

Offm e, HiE L™, B #E", ek FBE, B8 MEY, FmE R, il Az
(SASHIDA, Hajime*'; NATSUHORI, Masahiro®; HIROKI, Higuchi*; SASAKI, Kou™;

WATANABE, Koume™; WADA, Seiichi*'; KAKIZAKI, Takehiko*)

1. 1FC®HIZ

R BT  (Boron Neutron Capture Therapy : BNCT) (X, AR ©U3# (“B) & B PHET OIS
IZE VAT D8 LET R AR LB AREIE TH 5, & MEF TIE 2020 FFICHHSEME A x5 & L
TERBRE A 23 BRAE STV D, — 07 FHEEMIERIZ W C b EHEMEREE OB 7= 7ela ik & LT BNCT @
BRI HIR STV D, Lo L, BNCT CIERRE S 7o e T2 RN & BOG U BUR TR & A2 ik
T2 TGl BRAET D, Z0kd, nEEOEME S OHIE< FWFEOINTHIE< . PRt oY
W 7p R HREAE E ORI LB L A2 D, ARBFFECIE, BNCT RIS HHBEMIRAN TARR S 4L 2 i bez
FEIZHEH L, BOHREREOBLE D & R MR 21T > 72,

2. Kk

BEO THOR (2811 D & b BNCT O FERT — & & 5z, EEHAHMersfE (*Na, “Ca, *Cl, "“K) DK
FEEB IO EREMNT L, &512, KE 3~70 ke, fEERIMIEE 70~90 nL/kg DM CTLESEM)
TFVERE L, M *Na JEE O KAE % T BNCT # OEHEIC X 28 B B ONEIE S 2 HEE
L7z, F7o. “Na OFFEBEAZZE L TRV EOINTHIE IR 2BEREELFH L, ARHEE KR
HRETH D 1 mSv/4F & DRI L0 M A7 Lz, INx T, BEFEOBREFNT — & % W TRF
BLOEPA~D “Na BITEEZHEE L, “Na O FIREETH D 1X10° Bg & DI AT 72,

3. FERBIUOBE

FLERIIEZARE CTd 2 YCa <2 CL ITERLNTIRE L, 4 FFFRRIEE 1L *Na 2N EFHEGTHED 90% % 57z,
EERAFHE LT, 2 TOMHEES “Na 3R TH D ERE LIZFFOFHMBIZL 2 L 72D Z EAUR S
N7z, BNCT B OBEHEIC L 28 A5 OWNEIIEL< 13 2.5~73.9 uSv EHEESNTZ, FOTEOANEE
(X< T, PIIRREE K 46 1 Sv/h K THIUX, “Na OYPRFHREE % B8 LR EIX 1 nSy
ICEELRWZ EDRENT, 612, JRY Na &/1fH Na B O AMEIE 0. 535, P Na £/1fH Na &
FED R RAEIE 0.0900 EHH S I, 2D &2 AW THEE L2 R TE K OEEF “Na BEREIX W3 o &4
TH “Na O FREETHSH 1X10° Bqg & FElo72, L7223 T, BNCT & OHEMSIZ OV THEGHEE &
LCOEEPMETIIRLS, —BREEME L THI ZEDREE LW EE X LI,

4. HEdm

BNCT #1224 U 2 e X 2803 < 1, $i B B OWNEHHE < B L OE W EOAEBRIE oW hicE
WTHIRVIKETH D Z LRSIz, Fo, IRPB L OSEFICHEES D “Na idReIx. PR5FI7e 5
T TH FIREES FlElD & HEE S, JHEBROBLEN S b REMEINRE I N7, LLEX Y BNCT
% DTG RREEAN Tl #Na ZAFEZE L U TR, FERRER S KOV RME & iR A AafbE 5 2 &
T, BRI OEMANVRENFARETH 5 LB 2 v, AUFFEIE. fEEEMIZIS T 2 BNCT ORI
IS T BB d K OV 28 BRRHI ORI E 3 5 M R A4 2t T2 6 0 Th 5,

*1

Laboratory of Veterinary Radiology, School of Veterinary Medicine, Kitasato University
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TS E DBERERRIZ I3 1T 5 58 0 R B RE THEE 1
X9 % M 3 O R RIEIC B % SRR
A FUNDAMENTAL STUDY ON THE IMPLEMATION OF RADIOIODINE THERAPY
FOR FELINE HYPERTHYROIDISM IN JAPANESE VETERINARY MEDICINE

ACERT: BRESAR  BRE RO E=",
Offix A B! Hgth ' JHE REZ ', fem oo!, 8 /M, fnE pk—
RildF #7221 (SASAKI Kou' KIKUCHI Yuto!, NATSUHORI Masahiro! ;SASHIDA Hajime'; WATANABE
Koume';WADA Seiichi'; KAKIZAKI Takehiko!)

1. [IL®IT

WD R IR RE TR 1 X m IS 2 W REBRIN QWA TH Y . 3 7 # 131 (1-131) Z AWzt
U FRPEIIRCK TR & L A Efi STV 5D, —F, BARTITERE EOFIFIC L 0 R
IFEASNTE LT, BV &R L ORI E B TRE & 72> T b, FrICHMNBIIE < 3 K OHRIY
A LT AL OB TN EE TH D, NERTIINA BT A ATES < L PRIKH A L
SNTWVDZEND, ZOMHADOIEHBHIRFS LD, AFFETIE, #IE < FHilidFs L UKD BLH 2 7
FZ. BRIZBT 2EH e Rt OME 2 By L Lz,

2. ik

AWFZETIE, 1-131 58 OMSRERGER S L O ENRE 2 RIS HUE SR 21T » 7o, & G-Ei3R K 250
MBq & L. #H72R0 R (8.02 H) ZHWTHRNERR R OHER 2 5 LTz, SNSRI < ic>n
CILPERE - Hefitiefi] 2 B8 L TRV EORIT < BEZHEE Lz, S HIZHRtY T O RRIZ OV TR
VIialb—ya Ty, REHMARE L. NS ORI BEICOW TR L, Iz
COKREB ZOEEOERS - EHERBARA L. BAR~OBH rTetk 2 st L7,

3. R

I-131 (250 MBq #45-) 137 10~11 H TiRfefL#E (100 MBq LA T, 6.5 uSv/h BLF) A7z L. ABci
A 11 B2 LB ST, BESRIEIEFH O <IN - WELE BIC+H0ME <, #8)72ekh
I L0 ZRITEHEETH o7z, IBFEE OIE < IFEEFIRIEAF TIL 1 mSv 2 K& B D03, 1TE)H
PRAZFT 5 Z & T 0.81 mSv (Tl S 4, FYENICEBIATRE Ch -~ 72, JHIEMITH 64 B T FEREGEL
Tey, WEEEBLELE SN, £y h =Y SOM D OSBRI < BREICOWTIE 30 H
EI ORI BEDS 116.4pSv Th 7o, S BT, KRIEDHIE LB L, AARTIEPEK - IBBEEAEC
HFIERHR R D DD, PR EHFETIEANETH D Z LAVRS L,

4. B L

AR T 2O BGHES 7 FREHIE. NERO BTG AR 2 J & U, aBBTILYE & ATEhHIR 440
HEDED I ETERITEAFRETH D LEZX O, BERFER L OPREN B & | ABTHIRI13K 10
~11 B, BFEZIFBEREERIC L D EIT<HREEZ 1 mSv L NICHIfI TE 5 Z &R S ivlc, 2HIEF
BB LN EOHEIX ITWT L bl U228 L0+ METRE T o 7o, SRS BRI W) 2 3
(%9 30 H)DWRRE NBLERN Th 5, IRIPPEIEZ AT & L72ANBIE S FHEIC BV T L IRSFIISRIE T
THEMEITIARPISREZRE S FEIY  ZEMENHER S, —ESRMF T T—ikFEREY & L TO
T2 EIEIRFICZENOBRENTH L EEADLND, 6T, —EREUTEZHRHIRZEINE T2
& T, BEFO BB MR LS LT EBRVE BN TRE L 72 0 ANBER L BWEIROHIEZRF v v 7
DIFHICHFGT D LB AT,

1. Laboratory of Veterinary Radiology, School of Veterinary Medicine, Kitasato University

REHEEANAERT A Y b=TH& -1A10 -



Session
The 63rd Annual Meeting on Radioisotopes and Radiation Researches

[ Young Scientist Award Nominee ]

& Wed. Jul 8, 2026 1:45 PM - 2:30 PM JST | Wed. Jul 8, 2026 4:45 AM - 5:30 AM UTC | & B(Conference
Room Saturn)

RRENEEE—RTFHEEMEREEE2
Chairman:Keiko Tagami(QST)

1:45PM - 2:00 PM JST | 4:45 AM - 5:00 AM UTC
[1B07] Validation of the ocean dispersion simulation of ALPS-treated water

OTsumune Tsumunel:2, Tsubono TakakiZ, Misumi Kazuhiro? (1. University of Tsukuba, 2. Central Research
Institute of Electric Power Industry)

® Young Scientist Oral Presentation Award candidate
2:00 PM - 2:15 PM JST | 5:00 AM - 5:15 AM UTC

[1B08] Estimation of Groundwater-Derived 137Cs Flux to the Coastal Waters Surrounding the
Fukushima Daiichi Nuclear Power Plant Using Radium Isotope Tracers

OHiroumi lino!, Daisuke Tsumunel, Hiroaki Katol, Yuichi Ondal, Shigeyoshi Otosaka? (1. University of
Tsukuba, 2. Atmosphere and Ocean Research Institute, The University of Tokyo)

® Young Scientist Oral Presentation Award candidate

2:15PM - 2:30 PM JST | 5:15AM - 5:30 AM UTC

[1B09] Application of airborne monitoring data toward external radiation dose assessment for
wild Japanese Macaques affected by the Fukushima daiichi nuclear power plant accident

OJiaxin Lil2, Taku Sato3, Masatoshi Suzuki?314, Satoru Endo®, Koichi Chida34, Manabu Fukumoto3,

Hiroshi Kurikami?, Seiji Hayashi?, Yuji Owada?, Tatsuo Aono? (1. Env. Radiat. Biomed., Grad. Sch. Med.,
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ALPS ALBRIK DUFFEYEI Y X = L —3 3 » DREGE
Validation of ALPS-treated water discharge into the ocean by simulation
SR SRR - T A Y b= HER S AT ARG o Z =", ) R SR
OBFE K2, FFEF BE2, = figk®
(TSUMUNE, Daisuke*12; TSUBONO, Takaki*2?; MISUMI, Kazuhiro*2;)

1. FUHIT

S — /15 FEAT (IFNPS) OBEFIE¥(D B & LT, 2023 /- 8 A L Z%FEkR Lkl (ALPS)
TR I 7oK (LT, ALPS UBEK) ORI ARG Lc, N U F U A BH) &5 U ML,
R P O R S Hiaax 2> HWHE~UE STV D23 iz R U7 i1 )3 EFT > & O X RTE] 25 72
Mmolo, MMAT, RFE 14 (14C) I v FE 129 (129]) & W o o RFEMBSHEOTRRENREER Z L005|
EWNA TGRS N2, 2z L, TEPCO HD 1% [ BRI #REE) Ik > T, &5IT,
ALPS WUEEKIZIRE T 2 SH LSOO B LY 5O gL < MEFHHIC B W T H, £ O RIIEE T
XBHIEENENT EDNHER SN, BEBITERE =2 ) > 7 2MTh TR Y | B LRI
PSR EED LB VNI ERER I TN D, BEMEOFHOIZDIZIE, REETHWEETE
TMCEDHBGREERML, E=X VY I/ T—HICLDRAEEITHI ZENEETH D,

2. ik

T R B SR S Tk, MEET T /L & LT Regional Ocean Modeling System (ROMS) 735
iz, BT NEREN) L U CRRITOEMTHT — & 3 XL OMEERENT T — % (JCOPE2M) % v, 1
B, B, TSRO ELEE L, T VOFIMT, SEFEREOET T A 137 (137Cs) DOk
B Ialb—ya &l U CREES T, BUNRE OFEE & OFESIER R Sz, % ITERS:
ZEJE LI mEE R 21T BB L OBERIERNC L0 BUS Sk B Y F 0 AREOBIRIT
—Z T, HREEZ (T > o,

3. fiRIBLOHBEL

SRS & B R O i Tl ERERIC IR T 2 FBIRENT R=0.552 TH Y | IRELE O HINET
HRECTH -7, —J. ¥ log(Model/Obs) % —0.035, %}it~9"% Model/Obs Lt (X 0.92 TH Y |
BT VITERPELRE L~V & BAFICHEL L T e, BUHIEICIRES 2 & HEREIEL R=0.642 I
M EL, I IREAEZ LV EUICHI TE 5 Z &Rz, 720, Bty
log(Model/Obs) 1% 0.137. Model/Obs LiZ 1.37 TH V. 7 /VITBLANE 2 00 KEFHAm 3 5 6k &
mLTe, ZTOFET, BT Ty 7 AORENZRR, BTG, Ny 7 7T 0 RIRE DA EME
R EICERT S EE X DD, FEITEEE O MR T/ NG b A b=, &L LTET VI
ALPS K% D bV F U LREA 7 — VA2 2B ICHEL L TR Y, BST#REERm 26 ] rTRE 75
HMEZHET D EBEZLND,

4.

ALPS WEKOHHHZ DT I 2 b—3 g URERITBIAFE R L BB RS L TR Y, HEFIZH W THK
< EFHFE RN ER T 213 LSV SN oY E LTS, — T, BEDOT=
2 77— 2 TIIBRIOR MRS R <. B OREZE 2+ 2 bR WGEaR b 57
W, FHREZBELII RO ZEPRETH D, LVFEMRRGEOTZDIZIE, =%V 7 ORFHHE
Ermbd I LICHEREFES LERS D, JIUTEY | BT UVRGEOEEM R EE . X0 RO &R
e 2 [ IRV A R ¥ g W

*I  Center for Research in Radiation, Isotopes, and Earth System Sciences, University of Tsukuba

*2 Central Research Institute of Electric Power Industry
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Ra RIfZIR b L—t—%& W@ &5 — i1 /138 BT E I B (1T 5
T KR PCs DR T T v 7 A DOHEE
Estimation of groundwater-derived '3’Cs flux in coastal waters surrounding the Fukushima Daiichi

Nuclear Power Station using radium isotope tracers

PR, BOLRFR KA TERT
Oy o™, #E KE™ MgE aksg™, BE Hm—, o Eie

(OHiroumi Iino*!; Daisuke Tsumune*!; Hiroaki Kato*!; Yuichi Onda*'; Shigeyoshi Otosaka*?)

1. FUHIT

fE 5 — IR )BT (FINPS) H MU X » T ST BURTEME T 5 137Cs D 5 B K 80% I XifEF
PR L. BIECHURER 137Cs IR EEIXFHATOKEIZEIE L Tvien, EOJRK & LT FINPS #ih
SROHLT KR FEZRIIRIFIZ A > TW D AfRetEs e S g, 7o, KO FM72 L —H#—7T
I DT AKITAAET 5 Ra FALHA & 187Cs JREE /34T &4 VT FINPS HilgE#% o 137Cs A X MY &
KDI=FINRH D08, BHETHA SN TE Y, FINPS I TR L7-FFIEen, b0 mnbAR
W72 Tk Ra RNEAR 2 FIVWCTHER K 3R 137Cs it 7 7 v 7 2ADHEE 2 ARNCHE 21T > 72,

2. ik

FINPS XV EICH 1km (ZA7E T 2 4 5 BOBEERR R RERT AL E 3 5 RUUINITEE O3 L OV & 12T
WK, HUFK, WK, KEEK, BARKOY TV o T aiToT-, 187Cs REITT VL~ =7 28 KR
3. Ra RINLARITIEE~ > B o7 7 U Ui#ELIZ /K L, RaDeCC(RIFFFHEEXT R b w v & —) & T
A ZIT 72, 2D ORERFE S & 12 Ra [FAARDOIREE A SR, 137Cs RN S 137Cs 1
Ry hY, B7Cs A X2 R Y IR TCEID Z L THIT KSR 137Cs DIRHT T v 7 ADFE E1T
STz, AWFFRIZI T 2 W R HL T KSR IZIRA LT b Of‘ERE R O 2 & 2 f57,

3. AERBIUELE [0 ) 20250221 SW1
WIS O RTINS 7, 2025 48 11 7 19 A ooitiarsl e S
DRERI T Ra IO BE L O RA BT 5 THet, G et g 102 2.35day
20251119_SW5 SIEESICHEECHE Tk DIBHIAN B 5 ATHEPED T B [

Me&iie, 72 137Cs A N b U IHEREIRD D 2km FINPS £ 98 = 1.83(da £ o

ol E LCREALIZ 10km O&PHIZE W T(1.51~2.84) X 109 7 B e O

(B LRFHE INT=, Flo. I 5 OFHERRD S HT KK

BICs D 7 7 v 7 A13(1.45~3.12) x108 (By/day) & 35 & e i e A
-, Tsumune et al., (2024)1235\  TYATFRE - SRIEBHED 137Cs S8 /4 0 {;

fit 7 Z v 7 213 ROMS &7 /L GHEEBVEEE T V) OfFFTICE
T 2.0x10° (Bg/day) L HEE S TR YD . #HITF KD D 137Cs
IRIRIZRIRD 7.25-15.6%% 7~ LT-, ZHUZ XV, FINPS Fik
OUWFEBREFEA~DOFB L U TRETE 02 LV LT,

4. HEdm

Ra [FINAEZ AW T RATIC L 0 | WSR3 0 5 2km FRE TIT 10 AETE THDH Z LN oT-, £,
KD D 137Cs JFIRIT IR D 7.25-15.6%FEE TH D Z LB ym-oTz,

' 20251119_SW3
u W, \10.3%305(da 2km

X 1 HEEEORERG Iy 7
VU7 B_SWHEFE] THREhTW?)

“I University of Tsukuba

*2 Atmosphere and Ocean Research Institute, The University of Tokyo
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Application of airborne monitoring data toward external radiation dose assessment for wild Japanese Macaques

affected by the Fukushima daiichi nuclear power plant accident

OLI, Jiaxin""*; SATO, Taku?; SUZUKI, Masatoshi*?>!*; ENDO, Satoru™®; CHIDA, Koichi**#;
FUKUMOTO, Manabu™*; KURIKAMI, Hiroshi*?; HAYASHI, Seiji*?; OWADA, Yuji'?;
AONO, Tatsuo*!-2
1. (FLOIC
Although accurate radiation dose assessment is crucial for evaluating the long-term ecological impact of nuclear
disasters, assessing the actual external exposure of wildlife remains challenging due to heterogeneous environmental
attenuation. Airborne monitoring data (AMD) provide ambient dose-rate measured annually within an 80-km radius
of the Fukushima Daiichi Nuclear Power Plant (FNPP) from 2011 to 2025. This study established a basic model for
estimating external doses of wild Japanese macaques affected by the FNPP accident using AMD to determine long-
term environmental decay.
2. Jik
To evaluate external dose, this study utilized two methods, integration of ambient dose rates using AMD (the AMD
method) and electron spin resonance analysis of tooth enamel (the ESR method). Teeth were sampled from Japanese
macaques inhabiting a 20-km radius of FNPP, which had been culled for damage control. Capture date and location
were also collected. In the AMD method, the exposure scenario assumed that individuals were continuously exposed
to radiation emitted from '3’Cs at their respective capture location, with exposure period determined by their age.
The ambient dose rate of each capture location was extracted from the AMD, and the parameters of short- and long-
components of environmental half-lives were calculated by fitting the time-dependent decline of the ambient dose
rate. In the ESR method, 100 mg of tooth enamel was extracted from each individual to analyze the intensity of
carbonate radicals using ESR. The external dose was determined based on the ESR intensity using a dose-response
curve.
3. B L OER

Japanese macaques sampled between June 2016 and October 2024 were evaluated for external doses using the AMD

method. The estimated external dose ranged from 3.6 mGy to 666 mGy (average: 81.3 mGy). Categorizing the
capture area into northern and southern regions showed similar trends in both the short- and long-components of
the environmental half-life. In Kashima and Haramachi wards (Minamisoma City), the mean+standard deviation
for the short- and long-components were 0.7+0.4 years and 7.0+2.8 years, respectively. In contrast, they were 1.2
+0.4 years and 24.9+18.7 years for the Odaka ward (Minamisoma City) and Namie Town. While the relative ranking
of dose magnitudes was consistent between the AMD and the ESR methods for the eight individuals analyzed, the
AMD method was found to overestimate the external dose.

4. iftiam

We established a basic model of the AMD method. Because the current model overestimates the external dose of
wildlife relative to the ESR method, further development of the AMD method is necessary.

*I Environmental Radiation Biomedicine, Graduate School of Medicine, Tohoku University

*2 Regional Environmental Co-creation Unit, Fukushima Institute for Research, Education and Innovation

*3 International Research Institute of Disaster Science, Tohoku University

*4 Course of Radiological Technology, Graduate School of Medicine, Tohoku University

*> Graduate School of Advanced Science and Engineering, Hiroshima University
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B /NG - RIGT OHEREHERE O TTHEIZ BT 5 Mia
Study on the enhancement of antioxidant functions in the
heart, lungs, stomach, small intestine, and large intestine of
mice with combined radon inhalation and thermal treatment

[ LR« BEpREET, R LR - PREEFEC?, R g - AR
OF K 1M, Fh Fee, mo A, g W, BT AT, REFOEET,
B ARyET, MEF DURESY, AR FIECY, e M 5L, i B
(MIYANAGA Shogo*!, KATAOKA Takahiro*2, TANAKA Ayumi*!, TAKENAKA
Reiju*l, NAOE Shota*3, NAGANO Mitsuki*!, GOTO Shuna®!, TANO Kotaro*!,
KANZAKI Norie™, SAKODA Akihiro™, YAMAOKA Kiyonori*2

1. fHam

T TAETIZ, WEDT FORANT~ v Al T OFILERE 2 TUET 5 2 &2 & 0 iEMERE R
HOROBEEZME T2 Z &R EAHmE U TE 7o, [RARICEE OMRBVLER $ Ji5MER FHE ih >k 00 % 8 2 0l
THZENHLNTNDEDN, 7 RUVRALOHFHICE DERIZET 28I EIZIV, Z O HARY
JETIE, T RV LRBVLEEOOFIC L B~ o A0 - fifi - 8 - /NG - KB OPERLHSRE D2 (LAS
PEICHER LTHEF L,

2. Hik
SREWE, BALB/ed ~ 7 A& MWz, REBVAENE, A v F2—F—N%E 385CICREL T, 40
SIHT 1-3-7 HEZENENM LT, $RERDIFRBVLEIE, A v F a2 X=X —NEZEIRITHE L
T, [ERRICHE L7, IRBVLERS:, v 7 7T RL-Ub (Sham) F721% 2000 B/m* DT K% 24
RFRIR A S8 7, WA TEBICLEIE S, O - il - H - /NG - KEBAfEL - SUBEER L, Biigib
FEREDIRFENIFEEE L 72 D superoxide dismutase (SOD) &1L - catalase (CAT) iYL - total glutathone
(t-GSH) &% N ZIEEITENIHT LT,

3. fER - B
7 R L IRBVE O FEIC X D A lEds OB LESRE D BALAEFIEIC DV T, ARFEBRSAM: T Tk
VNG - REBTIEEEML, ML, O 8 Tk Lzenroiz,

>

-~

BONTTRIE, 7 RURA L IRBWERO OISR D InE N gEIC L 0 Be B 2 L R4 5,
Etk1E, 7 KU A ERBVLEE O NI X DIEMERERFEH RO E O R 2l m, iz 0F
S DAEA PR VS RE D BB L D EHEE R EICOWTHETT 5 TETH 5,

=

*1 Graduate School of Health Sciences, Okayama University
*2 Faculty of Health Sciences, Okayama University
*3  Ningyo-toge Environmental Engineering Center, JAEA
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N FEER DT> D T R R FEAEE OB
Development of a radon exposure system for cell experiments

B LR Beprfds™, RILOR « PRSI, R Mg - N IEt™
NN N = P NS S S e
O A, i FERES, rd i, Box B, BT AT, RE R, % K
P ZoRRR™, #hIRG BB, B a7, PR 2P, L 52
(TANAKA Ayumi*!, KATAOKA Takahiro*2, TAKENAKA Reiju*!, MIYANAGA Shogo*!,
NAOE Shota™, NAGANO Mitsuki*l, GOTO Shuna®l, TANO Kotaro™, KANZAKI Norie*3,
SAKODA Akihiro*3, TERATO Hiroaki*4, YAMAOKA Kiyonori*2)

1. i

FexITA5ETIZ, 7 FUREIC L D0 bBRE THECER LR b L 2AIHIER 72 Sl2>\W T, FEigw v
A% AW EMWFERIC L DG L C& Tz, i, 7 NUREIC XD EMRIER OB E L0 sEC g+
BITIE, A L~V TOFEROMENLETH D, &2 TARETIE, HEME~DT R gEL A
HEE T MMM T N UOBEEE 2 BB EL, ZF LIBBES M OB TR R L7,

2. ik

BUE L 7o 7 FUOgEREET, 7 FUOMRE LT R— X b= R 2@ANTICRE L, F—
WA RN—=VIPOBR LT RoEkA v FaX—2N~ERT O E Lic, 2, ERMEEZHET D
ZEITEY, A rFax—FNOT FUREOHIEZ AT, S BT, EEMEROMMNE LTiX, FiC
A Fa_X—=FANDT FARENEZITY, BEOHER I X O EMEIC OV TRHRET LT,

3. fHRE - B2

BUE LT ARIEEIZ LD, A o F 2 _X—=FN~FRKK 4000 Ba/m?lZET 27 N2 56T 2 EX0NE
ENCHHECE D Z L 2B LT, £, BXRMEORIEIZLY, T FURENAIETE S Z L 2R
LTz, EDIT, BREA U FaX—FORIZ bR U REAGEZRET DI EICED 7 FUREZHERF L
TEE M REMUETE, MrrORBL2RE LBREREE~OFHAMEZ R LTI,

4. fEEm

AR MM SRR S A ATRE 72 7 N U R RSS2 3772 1T L, 4000 Bg/m*: TIRE A T 570 X%
LT RBRMEMEET L LN TER, 72, FaVEERBOEANICLY, T RUBEEHERLD
DM U REZEBATREICT A Z ENTE T, ZROLOFTAREND, RIEEIZT R UBRHEICE HERK
TER ORF 2 fIl L~V TR0 SRR 2 -0 O AR ERIME L 705 Z L3R TE 5,

*I Graduate School of Health Sciences, Okayama University
*2 Faculty of Health Sciences, Okayama University
*3  Ningyo-toge Environmental Engineering Center, JAEA

*4  Advanced Science Research Center, Okayama University
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Assessment of Sensitivity to Radiation-Induced Reproductive Effects
in Female Brcal-Mutant Rats

BFBSZK - Bt - ANMHIERERFF, QST « FEMF?, QST - Al

O FE  THef >, KB (GA) W& kB 2
mE B JER Y, A EEed

(ASAKA, Chisaki*’2; YANONISHIMURA), Yukiko*2; NAGATA, Kento*23;
TAKABATAKE, Masaru*-2; INOUE, Kazumasa*'; IMAOKA, Tatsuhiko*23)

1. IFLCDHIZ

AETEANE T R 5 R < 1. AETERSRE OAR T « BELE R OB A g X i = L1535, ICRP
® 2007 FEETIE, ATHEEO LXVWMEE LT, BHEIX 0.15Gy OBUEHRHIE < 12 X 0 —FEALE,
3.5~6.0Gy CTKAMNLE, X 2.5~6.0Gy DHBUHFHHIEL T LV NERAE T/ L EMESNTND
Breal i3 DNA ZRSHEIW OEEREE T TH Y . BUEHIEIC XV AL 2B EE2EET 5, 3@k
D Breal E%7 v NI 2Gy O v & RET 25 & LB AORIERNEAER & Il U CHEICHENT 5,
2 C, RIS EN B2 D Breal BR 7 » N B X OBFARLT o MO U CREHRIBST U, Agil g
(2B 2 Al AT o 72,

2. ik

OYNE D E B AT

TR RIS (BRI ER) B L ORI B AR T » | - Breal 527 v FOFF6 B (%
#F 4 8) ﬁ)%ﬁﬁ%%%ﬁﬂ? L. 24 10 BT > osfe bl 2R L7, Y1 NICEBIT 29005 E BpE =
& UsthpOifa, —WRONAE, —WRONfa, WIIRRERAE, RectROPAa, HEIRATIRIE, 438 BRSO PASHINIY)
DEBEAT> T,
@PARRITAR Y~ D R DR E
TR (R, KR ESR) B R ORI O B4 T > b « Breal %7 v FDaF6 #E (%
FE10 D) (2R L, 8~52 HHEnICISV\T 4B Z &1 2@%@%LT%X%7%ﬁﬁbtoﬁﬁbt%%
%j‘n%ﬂﬁfﬁfﬂf%ﬂ 2952 LIk, BIGFEBOHELIT oo, 4R L CIEAE A M 045 1k 3 R
ENTGEE. TOHMOY B Z PRI & L,
3. ﬁ%kio%%
OYP D & BT

12 & A EDINET Breal BRI X 2 FEEITRO bRh oo, FisIa ik, R L O
fECHR B & i U CRf R i CH BRI 23380 B L7z s, Wi s I CRIBR DM A /L b7z,
Fio. PEURRTIMRRFO FASHIRIA I, BAERT v MW T4, FERGRE & ik L CEM R THE
RO DT BTz, PAEX D | BRI < IS X DI OWAN X, Breal ZEROAEICE 595 ATHE
PEAMERNZ & DRI S U7z,
QPHRRIZAH Y 3 5 Bl D Fe E

BUE, BERMOHEET>TEY, TORBIZOWVWTHAMIERRELTRET D TETH D,
4. idm

Breal BRI X 2 HbR OME D TR DENTIR < ITFRBD b e h o7z,
*I Graduate School of Human Health Sciences, TMU *2 QST Institute for Radiological Science
*3 QST Institute for Quantum Life Science

AHEFEENBERT A Y b—THR -1C04 -



1CO05

B/E3EMT AV h—T - BAHRARFERS

7 v ML AET CEIT DEEBFER D A L BIRFEED D 7 m—s3L DNA A F LAk
7T 7 A L OfERT
Comparative Analysis of Global DNA Methylation Profiles in Radiation-Induced and
Spontaneous Rat Mammary Carcinomas

FRNLRF: « B - ANRMERERLF, QST - JEmF
OlES E, 4 EZ* &k B
(MASHIBA, Misaki*t; IMAOKA, Tatsuhiko*2; TAKABATAKE, Masaru*"?)

1. [ FEHIZ

WANT T b5 L T e WS | OB LV RET DL SN TEY , FHZT /7 LDK) 45%
ZhHL LV br N T UARY CEOKERINZIIT H DNA O A F Uk, EaFHBHIEIC VW TE
EREEN M S . SRFHRED AT, BEHBRICHR LT ) DEENZERE SN TWD, BALkIC
5 DNA DA F /AL L~V DI FiX, IBADOFAE L TH & BBENEM SN TV D, BRFEAEN
N ETIRBER DA DT ) KR OHREITZ L, RO RE B IIL, BUNBRERS A L BIRFE
D AD DNA DA F AL L~V OFEWVELNCTHZ L THDH, KEFTIEL, ZORIBREE LT,
T LD AT NACTERE L 70 % LINEL fElk 2 x5 & L, PCR FEEW R ) =k FE i i e b A g A

(High Resolution Melting: HRM) (25 % 5 2 %8% fralk L 7=,

2. Jik

Z v bk High/Low A F/fk=a hue—/L DNA ZHV ., High, Low, BXOWEHFLZZEEREG LT-
Medium @ 3 EEpED A F /AL O 2> b r—/L DNA Zifl L7z, T B AL 7 7 A NLER % fi
L. PCR 35 XU HRM f#HTICIE, EEMRE DR 2FEHEO T 7 4 ~— (396bp 35 L1 187bp) %M
L7z, PCR Hilig % ezt % . LightCycler96 Z VT 65°CH 5 95°CE TN EELERIE L., AT
b L~L & RO RO BR A BIEREIFIC L0 b L7z,

3. FERBIUEL

BRUKENDOFE R, 2FHEO T 7 A4 ~— LB A XOBIREZ #78 L7-, HRM f#HriZ 3T, 396 bp
DT TA =—=TIEAFME LI K DREE 27— ORI ZERITR O, RIEMRER2 = 0.0434
ERRD TRV 2R L7, —J7, 18Tbp D77 A4 v —TlL, A F/MLL LD EFIT RO AR 73
ERAl A~ 7 b L, BRSO E L OMIZE W (R2=0.9578) 23D bz . Zib DEWV T, PCR
FEMRMNFNZ LIZE D AT VU » FREOZEMER S 4L, A F/ARIREEITRAT U 7o Al s 28 ko
EINRT LK ol B LND R HRM fEHT TiL 80~200 bp DEEMENHERE S LD 3 |
AIFFRIZEBNTH PCR EMOENT T A ~—3 LINEL IO EREICBWTEWEEZHT 52 L0
~ENT,

4. fiim

LINE1 f8lI2351F %2 DNA A F /AL L~V D ERIZIE, 187bp FRED PCR EWENEL T\ DH Z &
BHBNE oo, REERIT, LINEL 2 FIALEHRE L LIeRN AT E S ) LM ORSEE R X ORBIED
M EICHET 52 EDRRBENTZ, SH%OBEL LT, KFEZHAWTT v NOIEF IR, BARR
A3 L OB RRHFE AL A HRH L7 DNA 2 T HRM f#fT 2170, A F AL L~L D 7258 % B
LT HTETH D,

*1 Graduate School of Human Health Science, Tokyo Metropolitan University

*2 National Institutes for Quantum Science and Technology
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Analysis of Newly Fixed Carbon Allocation to Soybean Roots under Abiotic Stress

Al BRFPRFBAEMBAIER, ZAERET A Y F—TREt 47
Ol &%, UGH Y, ZH sofe, B AR, PR e, EiE 2R
(NOHARA, Aoi*l; SHIMADA, Maho*; SUGITA, Ryohei*?; AGATA, Ayumi*l;
NAKAZONO, Mikio*l; TAKAHASHI, Hirokazu*!)

1. Lol

FEPL, BER N RSE LT, RREREL AIENICE ST D, 20X D A TR
TANX—Z BT D0, TOWGIRE R DRBOBMELZIL TWDLLEEXLND. 44 XTI
EEEEA R L AT T, EROMELMROIZEAE L <MKlSND & & biT, A FL L 24 KL
WIZBA~OFBEERFZLEBENMETT 5. —FH T, BERICREIZEHIFED LNV LD, #
BUE E RN RBIIARIE R b L AREOIEIR L2 V155, AUETIE, EIEEICZ, RZFEER XU A
AT TOX A XTI T D BT HLE E b FRERE & it L7z

2. FHik

3 HE DX A X (Glycine max) %, #HEAHHE RHIRIX), 0.1%FER AN R LR T AT LD BT
FAFRIRE % 0.3 mg O2/L L FIZ L7e KPR (IREE#IX), 20.8% PEG AKBHE (RhEHEQFRX), F7oiX
100 mM NaCl AK#HE (HEAHLX) TO0, 1, 3, 9, 24 BfIAEE SW7-. SR, WK E HHERINL
R CHEEGR L7- 4COC 1 R L, REA A=V 77— (IP) (23 HIMFENT D Z & THREK
IRV EE S UC ZAlfifb L7z, $£72, 24 KRS OREMIRZ R IESRET N Y 7 MIER S
o, WL UC 2Ky v FL—va v h A —CERLE

3. fEEI LU

24 WiALER % OREMIA IR D 14C 8L, FRX L L TTXTORA P L AR TR LTEY, Ak
L AIC LY RBEEEMET T 5 2 LR S Lz, TP T ofEF, IKIBFEX TIT A b L ALLEE 1 B
BOBIRO UC T FABRELET L, ZTOBREHM ORI RBENBO SR, —FT, &
2 R ALER X & SEALBE X CIIAR R D 14C & 7 F /DR LTz, £70, 24 FEELELRE O LT/
H B35S 14C EbIE, REESRX CHEICHAD Lic—F, REFABX & AKX CIIZ b Lr o7z, 2
D G, RO UC 7 F MR T, (KEESEX TIIR~OBHLEE KR OEEMS], RiEE - A b
VAR TCHEICRBFREZRDIR FIZERT 2 EE 2 6.

4. &

AWFFIC L0, KEEHE, BBEBLUHA FL2AOWTNICBWT Y, LPFRBIMGE 24 ReRILIFNICIR
~OFHEERFEGHEEDMETT DI ERHLNE o7, —F, TOHERITA N VAZMFICL Y B
D, ARERR A N LA TIIH EEDN DARAS D RFWEINH], =B - A B LA TIIREBEEEOEK T2
FERERTHD Z EMRRB I NI,
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PP W AR T T2 DEEMR Y 3B DRR ] & BIEH o bk
Comparison of leaf position—dependent phosphorus allocation in Poplar between the
growing and senescent seasons using 32P

FOR » B, 44K - 74 Y b—7*, F-REI®

OF-H  FAME", ZEH &7, ZH 52 F®, AWk s, mERH BERET?
(HIRATA, Aoi*; KURITA, Yuko*1.2; SUGITA, Ryohei*2?; KOBAYASHI, Natsuko*l;
TANOI Keitaro*1:3)

1. [ FEHIZ

EIEAAFED) L, R ZHM T 572012, KRND Y > (P) ZHIC L DRI FH L Wb, Pix
AR A BREN ) & DEETRIC L > TR BRI E 4, AN TIEE R L L TR b, PIdak
FEWNCRGABED BB WIE | FIEERTITITZEDN DEPIR A~ LIRS LD, L L, 240D Zo0DiRjisk=
OFI RS IR CH D, £ 2T, ABFTE TIEZ OHEEERE ORI mIT T, BB E NP O
H EERA~DBLZ AT Lo, AR T 32P BhRE 2 R IRF AU IR L. P HERT Tl 32P 25 HUZIIN L T
P26 22 IF[EI DFEN O 32P Syfic A fiftir L7z,

2. Fik

RN7F (Populus albal.) O LAZ/N—IF 2T A ML CERENEMEBEFRTHER LI, K
VAT ATIHEB I ONRESMFICH-SE | Stage1 (25°C, 16 hlight) . Stage 2 (15°C, 8 hlight), Stage
3 (5°C,8hlight) @ 3 BFEICIXy S D, RO Stage 1 & ¥ETERTOD Stage 3 (238 T, AR BRI
SHET R PERNIAR 32P O B COBREZ <72, Stage 1 TIL, 32P Z N1 X 7 IRIRET I 2 4R 7> W IN
S, ERNO P #EEE A[1R{L 5 Real-time radioisotope imaging system (RRIS) Ciuifgifii L7,
EDIA— b T UFTTT 4 —fITIZ LV, Stage 1 & 3IZRBITHEEN T & D 2P 2T L=,

3. ftiRds KUHE

Stage 1 Ti&, 32P [TWINE 1 FeIANIC B EALFIT OB S, D% 3 REFLINITHE WIEAMESE
PN BL STz, ZORERN D, 2P WINEZITEETIC L > TRIFIZHEL S, ZEOBRDOENE~D
SBLIE, BEAEN GRS P AEEREZ N L TR LR ThH D eEX T, £, A— 7 UF
7T 7 4 — RN TCIR, REAIEDTES D SN & BEIZ 2P NRIME LT, TORERM G B B EER A~
O P AL, & D WIZEERD D IEE ~O P @k O /e NE 2 5 s,

Stage 3 Ti&, HWESOELEM LR SEIZRONT, D PO EHILT LT, Stage 3 Tl
RO TR L S OMICHE AN E Z 5, ZIHIZE > T, BEWIC L D2FE~D P 5l iR =
NiceZEZ2 65, —HTEICHEINT P BEETIC K > GREIZEI S L2 TR S B 2 Hitd,

S
%@
k=
=

Stage 1 (T8 DB WE~OEIERY P oyidid, WIE R OBEE I & DfE L . £ 0% OEEIIC
ié%m@%ﬁ%ﬁ%ﬁ KV RAL LTV D Al @ﬂrwéhto —Jj. Stage 3 1ZBITLHE~DP 5y
BLAndl L, EEWREEOHIR, &5 WVITE~SEL SN P OfFERICE DB, & L IXZFDOmAIC L
STHELDLHREENREZ DILD,

*1 Graduate School of Agricultural and Life Science, The University of Tokyo
*2 Radioisotope Research Center, Nagoya University
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EFCAE W O BEHEE R ER LR T AU
TS MERR DB & 22 AR O E &
Radiation-induced Redox Chemistry of Nitrogen Compounds:
From Transient Intermediates Processes to Stable Product Formation

R - Be - T, S - SR

oZs AL YR ST, KR #P, B RIET U =

(LI, Xiang''; WATANABE, Akito!; KIMURA, Atsushi?; TAGUCHI, Mitsumasa™;
YAMASHITA, Shinichi™!)

1. [FL®HIT

ERBIW % ETRKIEROBSRRTIX, BuERmE LTT =T (NH) BAERT S, 20
T RS TIIREROKEF ¥ U T L LTHIER STV DI, B — R EIK TR B EHIE S
FRALMEIE R OB LB D, KO BRI E CIEEMEMED OH 7 Y7L (OH) &gt D/KFiE
(€aq) MEIZERSND, ERMY (NOY KIFM T e oqlC L DBILT NH DERTDH—FHT, 2
NEMFTH20HICL ML b 57w, BLRTCEREOHIENEE & 725, AU TlX NO/KIEIK
~OEFHRSF CERT 2 NH; 2 ERT5 2 &, S 51T, FEFIAR G TEITIBEE 2 B EEEIH L CHiE7s
BOSA T =X LD L ARE L,

2. FHik

TE T HREHZ 1T QST Ml D “Coy #1t (BR&E= 5kGy/h) %AWz, EfeA 4> (NOy ) £ 7z Ik dimyfz
A A2 (NOY) T /KIAR & 28R £ 7213 Ar TRIFI L7 b O 2 ISR U7z, B R A 4> (HCOO")
ZWMU., BEPEDOH #BrE L GEILHEO SR T L (CO0™) ~EEHLT-, Ak L7 NH; &+
2 VA A (C042) BLU¥EFET 5 N0y, NOs, HCOO iZA/ A4/ u~ /o7 4 CERLT,
K10yt (VAT DAY o A) IIRKIE A IHEOEFHINES LINAC THEhE L7z (=
FILF— 35 MeV, /UL ANE 10 ns, WU 10-50 Gy/pulse), BT SV A LRI LTZXe 7T v =
T T DR E I, BEHEIR % OYEIRE A PIN 7 4 NF A A — R TRIEL, AvrAa—7
THMI L7, EFREAEME LTI NOs & NO DA, B ReF 7 Iy (NHOH) & AV, #EH
HCOO H#M LT COO™ 12 kB8 m b7z,

3. RERBIOER

TE i FRE C NH; 136 2 WU & £ TN L 7= (1 mM KNO, /5 mM HCOOK /KI&E Clid 10 kGy THI
350 pM), L2s LIRSS 2 fikfe 9% & NH3 (384 L. 88 L 7cBe b oz bk R (Ha02) (2 X HBAE R
Sebiviz, MEZRIZHETTT 2 NOLFES HCOO™, C:044 DE(LA D b | EILIG DOHEST & Bk BB~
BATHV R STz, HCOO™ INMENA 007088 H NHs A EITIE T L7z, e 721 TR < COO™ D
FELEE LR TE L,

ISIVAT A Y A TIENO; /HCOO™ % TNO2'F L TNCOO™ DN IN % 350 nm 3 TR L 7=,
WTIND T CHNVBEED T b O (NO2' +NO'3 LTV COO™ + CO0™) TRET D Z & vA
LBNLTWDHOD, WFENEFT L EEENMEL, COO™ & NO; DK R I N, S HIT,
NHOH/HCOO™ % T, COO™ & NH,OH HikF RO PEWIN 2 350 nm 35 THAIL 72, LarL,
DOALFREOWINNE RV | FEEDHET DX DR DI BLETH D,

*I School of Engineering, UTokyo *? Takasaki Institute for Advanced Quantum Science, QST
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~vHA K (Fer03) T/ RLAAFE NS DAKDIEBR G« T ¥ I VEOE & KRFEFEAE
Water radiolysis in the presence of hematite (Fe2O3) nanoparticles:
Radical reactions and hydrogen evolution
WK - Be » T, SN - IR
ofF MEILIM, B AL KRR 20 WA RIET U H
(Yanshan LIAO™'; Akito WATANABE"'; Atsushi KIMURA™; Mitsumasa TAGUCHI";
Shinichi YAMASHITA™!)

1. Introduction

Water radiolysis generates radiolytic species, including free radicals and molecular hydrogen (Hz), posing
challenges to nuclear system safety. As shown in the Figure, hematite (FeO3) nanoparticles (NPs) were used as a
model of corrosion products because iron oxides are major components of corrosion layers on structural materials,
which may influence radiolytic reactions in coolant water. This study focuses on radical behavior mediated by Fe>O3

NPs and its implications for material degradation in nuclear environments.

Cooling system pipline cross-section

Interface

CRUD/Corrosion layer(Hematite (Fe,0;)) Fe(ll) = Fe(lll) Coolant water

Figure. Conceptual illustration of Fe,O3 nanoparticle-mediated water radiolysis in coolant systems

2. Experimental

Pulse radiolysis, a time-resolved absorption spectroscopy, was conducted using an S-band LINAC at the
Nuclear Professional School, UTokyo. The behaviors of hydrated electrons (e.q") and hydroxyl radicals ("OH) were
observed in the presence of hematite NPs (20-40 nm).

Steady-state irradiation with ®*Co y-rays was conducted at Takasaki Institute for Advanced Quantum Science,

QST. H» production was quantified by gas chromatography with a thermal conductivity detector.

3. Results and Discussion

Fe»O3 NPs showed a dual, concentration-dependent effect on the decay of e.q~. At moderate NPs concentrations
(£0.32 g/L), the e decay was retarded, suggesting that *OH was additionally consumed on the particle surface. In
contrast, at higher NPs concentrations (> 0.32 g/L), the decay became faster, indicating additional electron-loss
pathways, such as electron trapping or surface-mediated electron transfer. To probe the decay behavior of “OH,
KSCN was used as a scavenger. The addition of KSCN significantly slowed the decay of e~ by scavenging "OH,
thereby suppressing the rapid reaction between ‘OH and e.q.

For H; production, G(H>) increased with higher Fe;O3 NPs weight ratio. This enhancement should not be
interpreted only as a physical surface-area effect. It also suggests that chemical reactions on the NPs surface

catalytically promote the conversion of radiolytic intermediates into Ho.

*1 School of Engineering, UTokyo,
*2 Takasaki Institute for Advanced Quantum Science, QST
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EEBMARTT REBIF2Fr YV BLOVRT A VBREDHBUNRE#RED Lk
Comparative Hydroxyl Radical Scavenging and Chemical Repair Capabilities
of Tyrosine- or Cysteine-Containing Positively Charged Peptides: A Pulse Radiolysis Study
FOR = B« M, BOK - SLAE H ARBL 202 S - S IR AT
OH @, JE SR ANV KR, KRR S, BA JLES, iy 2
(TIAN, Chaozhong"'; WATANABE, Akito"'; OBATA, Yui“?, KIMURA Atsushi®3,
TAGUCHI Mitsumasa*3, YAMASHITA, Shinichi*!)
1. Introduction
Radiation therapy is widely used as an effective cancer treatment; however, radiation-induced damage to normal
tissues remains a major challenge. Radioprotective and radiosensitizing agents have therefore been developed to
selectively enhance damage to cancer cells while reducing damage to normal cells. Positively charged peptides
(PCPs) have recently attracted attention as radioprotective agents because they offer low toxicity, structural
tunability, and cell permeability, meanwhile, their positive charges allow interactions with DNA and enable them to
function near DNA. Recent studies have shown that PCPs can protect DNA from radiation-induced damage through
free radical scavenging and chemical repair. However, more effective PCP-based radioprotectors require careful
selection of amino acid sequence. In this study, we synthesized four PCPs— Arg-Cys-Arg, His-Cys-His, Arg-Tyr-
Arg, and His-Tyr-His, where Arg, Cys, His, and Tyr are arginine, cysteine, histidine, and tyrosine, respectively. His
and Arg provide positive charges, whereas antioxidant Cys and Tyr serve as functional “cargo” residues for
comparison. This study aims to optimize peptide sequences to enhance radioprotection and contribute to the
development of peptide-based radioprotective agents. We investigated and compared their hydroxyl radical ("OH)
scavenging and chemical repair capabilities.
2. Method
Solid Phase Peptide Synthesis: The PCPs were synthesized using Fmoc-based solid-phase peptide synthesis
(SPPS). Peptide identity and purity were confirmed by LC-MS analysis.
Pulse Radiolysis: Pulse radiolysis experiments were conducted using the S-band linac facility at the Nuclear
Professional School, UTokyo, where aqueous samples containing PCPs and deoxyribonucleoside monophosphates
(e.g., dGMP) were irradiated. Time-resolved absorption changes were monitored after irradiation to assess the ‘OH

scavenging capacity and chemical repair activity of each PCP.

3. Results and Discussion

*OH scavenging measurements revealed that free Tyr and Cys possess comparable radical scavenging capacities.
Upon incorporation into PCPs with His or Arg residues, the reactivity of Tyr and Cys toward "OH was partially
suppressed, indicating shielding effects of the flanking positively charged residues on the central Cys or Tyr residue.
Notably, Cys-containing PCPs exhibited substantially lower ‘OH scavenging capacity than Tyr-containing PCPs,
suggesting that the central Cys residue is more strongly shielded. Chemical repair measurements showed that Tyr-
containing PCPs more efficiently repaired purine-derived damage, whereas neither Tyr- nor Cys-containing PCPs
showed significant repair activity toward pyrimidine-derived damage. These results demonstrate that the

radioprotective performance of PCPs is highly sequence dependent.

4. Conclusion
The radioprotective mechanisms of PCPs are strongly governed by their amino acid sequences. The higher ‘"OH
scavenging and purine-repair capacities of Tyr-containing PCPs suggest that Tyr may serve as a more effective

functional cargo than Cys for the design of PCP-based radioprotective agents.

*I Sch. Eng., UTokyo; **Fac. Nat. Sci., Ibaraki Univ; *TIAQ, QST
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X fRIC& S DNA BERF L EOBERRORENEZ AL AR & EEMRN

Visualization and Quantitative Analysis of X-Ray-Induced DNA Base Damage and Its Repair
Enzymes by Immunofluorescence
R REORES Y, G g0, EI st EH OS]
VHMERT, PARR)IRSIA AR Z—, PQST

X HRBRENC L V% SN AER{LAY DNA HREEG & LT, b IRENREE TH D 8-0HIG (8-t Kz -2
FAXLTT ) REOEEICHES L THRE - EEEZH Y OGGl 8-4F Y /T = DNAZ U aLT—
) ICER L. Nk X OVEBRIRITIC OWTHRE LT,

¥ —7— F : DNA 48, 8-OHdG, OGGl, wIfifk

1. #E

X HRERGHITE MR R RO AL A2 LT DNA I b E L5 S L, ZOMREFHRIEELE LT
8-OHdG MHI LA TWAIL, 2], ABFETIEL, XHRHIC L > THER SN DL DNAEE TH D 8-
OHAG & ZDHEEICH S L TkE - EEZH S OGG1 2% H L, 8-OHAG #itfk & OGG1 Hiufk% v C
ML TORHEEETT > 72, 8-OHAG XU OGG1 O E M 217 5 Z & T, X s % 0 DNA Hi k4
GOEBAMTT 52 L2 A E Lz,

2. ERITE

AT T ¥ A =— AN LA X —IREHMIR T 5 CHO & & NS A B RMIfEE O MIA PaCa-2 % H
Weo TV ORI X BIRET 24T SOk FUREE FVC 8-OHAG & OGGL Zagtdefa L, it
WSS T CHEGEZ RS LT, fi#HTI21E Imaged 2 FWTC, MR Z & st O R E 2 R L=,

3. fbw

X BRERGTHZ & o THIRNIZ 8-OHAG 734 18
pRED Z L EERR L1z, 100 Gy HSIC
T 8-OHAG 73t S 4v, HRGTHE 5 RFH]RE
W CHEIREE D3R D M A R LT,
ZOZ EITRERHIRRE & &b ICHEEMERE
INDID LRFIRTE 5, 0GG1 O FREHHR
BRFMEEZTIRD & R EHEINC Va8
SR XN L7223, 50 Gy BN B — 7 &R
L7z (B 1), BiRfCld, Zo#EhEIcxd 0O 10 20 30 40 50 60 70 80 90 100
D IRRITIAEE 22 72 8D | FEBRIAI S dS KOV o BRUTHRE (Gy)

TN EEL LTIV EEEOmWT — 1 A IRIGR L I 5 5 0 R 5

2R LT FPETH D,

BE R

[1] Azzam EI, et al. Ionizing radiation-induced metabolic oxidative stress and prolonged cell injury.

®CHO wmMIAPaCa-2

16

14
12 » ®

10

A OO o

FHENEE (EEEAD)

N

[2] Valavanidis A, et al. 8-OHdG/8-0xodG: a critical biomarker of oxidative stress and carcinogenesis.
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KSR THEARIZd6 1T 2 BRI - HRFF A 22 AN ATP & 21k
Changes in intracellular ATP levels specific to heavy-ion radiation during culture
under hypoxic conditions

HORRZFRFRE, | R R 7e b F e

Ol w2, RS @, SRk miEe, 2 #2#E2 HFE EWe 7L I
NG S

(OKABE, Rin*1.2; AIBA, Toshiki*?; SAKAMOTO, Yuki*?; LIU, Cuihua*?; DOI, Kazutaka*2
JITSUKAWA, Kana*2; GOTO, Masaru*l; HIRAYAMA, Ryoichi*1.2)

1. [ FEHIZ

JEIZNIZ I T, LA T EE O ARSI IS R @ —05 T, 7 & B 7o REE SR e &
BRI E 2 R, BN 25200 2 LRGN ORI & & b2 U, (KERFE M fF OWE R
EHOD AL AL LMD HiuE, BKEE GRBFRRENFHET oMb AET 5, 20X
9 72 BRI OB RBRBE O L, MIIRNAREC ATP A RRIC B Z KT T RIEEMD & 2 23, BRSSOl
BREESCHRL AR RS SN ATP &2 5 2 2 BIZ O\ TEH3ICbhnr o TWRYY, & 2 CTARIFET
I3, LET O8R5 B#R 2 VT, BSHE ORBRRE AN ATP #1252 2 EIC OV TR T,

2. Fik
F X A == AL AL —HK CHO Ml a6 H L, MRS 1 Reflan L 0 IKEER T 2 (95% Na2t+5% CO»)
R E AT CHRBRIDIRAE~ER L, X REITER R E LT LET RE#H (14 keV/pm), = LET
R (100keV/ um), 743 (90keV/pm), ##R (200keV/pm) ZMH L7z, D%, KK T
(H-O : Hypoxic-Oxic) F7-i3#EE%= T (H-H : Hypoxic-Hypoxic) T 40 FefiE5# L 7-% O#faN ATP
&% Cell Titer-Glo 2.0 assay & MW\ TH#HETHIE L7,

3. fERIB IOEE
X #rds L OME LET fRFEH Tl HBAHEOBERERERIC LD ATP ®0OZEITRO bkhrole, —F &
LET ER7-#CTix, H-O IZH1F5 ATP &2 H-H LV L AEICHE <, R OBREBRE DR ENRD
iz, BT, X L UMK LET RFEMH TR EHEMIE S ATP EOZ(LITR o272, H
O IZ8!J 5@ LET RFEM, T/ Mk, S CIIREIRARNR ATP 2E0EMA R 6Nz, b2, &
72 L= LET BRI -0 T h b LET O & W0 & H-H 128 T b LK AFR 72 ATP
BOMMMNBLEINT-, ZOMEKRANZ ATP BE0BNL, LET @ W CBEEICHN7-Z, Z® LET
(Zh U7 ATP EhfEiE N X, DNA HEEOEME S ITER L TW D AREMENR H 5, X 7 EK LET At
BT LR M B3 % 0 — 5 T, | LET TR R CIIEMERBENEZ 5720, TN EZO
HIRN ATP ®IZKBES TS Z ENRBE X HND,

4. i

#?%JZKMEE LET ﬁ?ﬁ‘iﬁ&f i%%?ﬁ@@; :.ct 5%&]}]@?\] ATP %’\@%2?23 i EEoR)) %#’bii?b)o 7:_0
—7J7. & LET &=k F#2 C i%%fﬁ@ﬁ&‘%f/ﬁiﬁ %Z’EB MHE S, ST LET &L 251 EHETH
ST, LEX V| BB OBBRENSHIEN ATP #1252 522803, LETKGFHTH D Z ERAL N
Lol

*1  Graduate School of Toho University

*2 National Institutes for Quantum and Radiological Science and Technology
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R SR AR E R B R BRI & D I A & SRR I 3 T D e I h R D i AT
Investigation of the Biological Effects of Ultra-High Dose Rate Carbon-Ion Irradiation
on Tumor Cells and Tumor Tissues

B K P ERFRRE AR v & —, BEERFIEFMETR, BERFE SRR AR T
OFH #Mm&E*: HH mEFERY, &F A, KB Eh?
(SUDA, Hiromu*l2; YOSHIDA, Yukari*l; TAKAHASHI, Akihisa*l; OHNO, Tatsuya*"®)

1. FUBHIT

T, REFAESRERRE (C-uHDR) 12 X 2 IEF MRS OB Z 85 L &7 (Yoshida, Y.,
etal. 2025, Cao, W, etal.2025). C-uHDR % BRI 27-0120%, MBS 2 B R % i
AT OMENR D DH. KRIRKTF L OILFEIEICIBNT, b MRS AR HSGe-C5 12 50 keV/ipm @
RFEMREWRE L2 E 2 A, REF@EFHRESR (C-Conv) 1ZH~T C-uHDR THIAGFRNAEIC LS
L7z (Tsubouchi, K., et al. 2026). —5C, in vivo EBRIZOWTIL, JEEBAE~ 7 R 2B\ CHREHE
DOREGEHESE)S C-Conv XV $¢p LA C-uHDR THI 2 HiL7e & OFERN A STV 5 (Tinganelli, W.,
et al. 2022, 2024). Z D 2 SDOFERN S C-uHDR O EW LN RAIZFEBR O S TR D WHEMER H 5
D, FOMFEITHD > TV, ABFZETIX, invitro 53R & in vivo EBRR TREMIANZ AW R0 B
RRNT L, A= ALERETT 5720, ~ v 2B RAEME LM8 2 Hv T in vitro E & in vivo E#R
DTl )7 % Ik L7z,
2. Jik

in vitro E5RTIE, LM8IZ 13 £7213 50 keV/um DAXF vy =27 « £ /) E—L%E TGy BE L, 2
=—7 v A THlAELFR%ZHE L7=. C-Conv (X 0.1Gy/s, C-uHDR I% 100 Gy/s T L7-. in vivo
FBRTIE, LM8 % C3H/He vV A (A%, T-8#lin) DA KIRIZE FHAL, 10 H#IZ SOBP10 mm
DAX =7 « B —=AT10 Gy Fi& L7=. C-Convix 1 Gyls, C-uHDR (% 100 Gy/s THEfE L7-. B
$1% 26 HE TGV A XZ2MEL, B 1 ARE2EEL LEEGREOMBE LR Lz, —Ho~v
VXS 10 BICIER 2 M L, s R 2ER L7z, BEY R iIcxt LT CD3, CDS8 Hifk% v Tt
JeFaE Yt 24TV, 400 (55 & 7- 0 OfEEN CD3, CD8 tEfilntkz = nEn v kL.
3. MERBIUOBE

in vitro FEERCIX, 13 B L 50 keV/ium O LET $:41235 1) Hlila/Ef731%, C-Conv (Zxf LT C-
uHDR OB EREICEEE R LIz, —J7, in vivo FEERCIE, MG 1 % 2L U S AR, JE
S (Non-IR) &L LT C-Conv & C-uHDR THEIZIKF L7z, C-Conv & C-uHDR OICHEZ
XD 5T, invitro BEROFER L B0, FEOFIEENREEZ R L. £72, BE 10 A% 05
FIZEWT, 400 55 H7-0 o CD3 3 L O CDS8 FtEflatki, Non-IR & ki LT C-Conv £ LW
C-uHDR THEIZHEML-. 61T, ZbOBMEMREIE C-Conv & ik LT C-uHDR THEIZE
%z~ L, C-uHDR TIFMEFN~D %R L 058 < FHE I TV S ATRENVED R S 4L72,
4. HEdm

[a]— MRk 2 W= fiahc L v, C-uHDR X in vitro Z25i5% & in vivo FE8iR TR 5 B 1%h 5
R Lo, BT, TOERITITREEAENEG L T 5 aTREMED RIE S L7z,

*I Division of Biology, Gunma University Heavy Ion Medical Research Center
*2 School of Medicine, Faculty of Medicine, Gunma University

*3 Department of Radiation Oncology, Gunma University Graduate School of Medicine
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F—OSHICBVWTHSFETSXAIN R T IRERE
— HatHianFXCEYICET HRE —
Polar Auroral Belts (including the Cusp Region) as Prebiotic Hotspots:
A Magnetically Guided Plasma Hypothesis for the Origin of Life and Protocells
RMRXZEERFHREARBSREEREZARSEF
Omgk 83
(KATO, Shinya*1)

1. [XCHIC

AamDERICEATHAMETIE, LNMEOE, MUFEBLGEDIRILF—RISEELE RN ERTHT-.

LWL, EHEN=DFHEDLIBREDLETERE BRI, BELSNEINEVDREEE I ORRIE
F RSN TGN, KBTS XD BRI FIEHERICI>THRIBICERL, HEBEICEVLVTRE
BN DBRIMICIRILF—ZHIET D (RARDAAVE—LRGIF). CORFETIE, ZRMICEDLIE
TEHERISHEEMRT S, —AT, K- KRB ITBEDRME, 7 HFI, RIGEOMEEELLEZELCT 2

FORBEIVERIZIFES TS, NoDRENMEAEHISILET, RIGERMIILER - HET SRIIZHEY
BLIRILF—ANEZTAMFRMIRIGHE IDNEASN, 2 FOEFES LCEROEBIEAETT SAEE
HELHS.

2. ik
AHAETIE, K-KRENIZBTE2RBIEEDZEEIBFEBL, RNABRIEETHITT7ZUELUVIUD
Na'/KiaRIZH L TEE-REE Y (V)L EE AL, RIRARIMLIZKY 2 FRIBEERDEILZEEML-.

3. MRBLUBE

REE-REYAOILIZKY, TT7Z0BNARIOIST1ERL, REVF T BLVKER/EICE IS FMH
HMEERADIEX, ¥40hHhtBCBBIEDEITARRSNT-. —AT, VM UVEREHT THELGEILLEZTR
Y, TELTHERELTHEELE. COEER, EFLEHEICKYREINEGTTUoEEREITKERE
ERER)DEVREHELESHUTHY, REDICE T FEREOMEILEMEREZFTS. Fi-,
KRR TEBEDRBE IV VNIVIERDFIRIZEY, RISDBFTEED BRIIGIARRFIZRIITSH. D
FOIREME, D FOW AL -BIES - BHEEL-SHMEORIH SHRIRERREICL, RyMT—IMGS F&
LERES S SoIC, FiE-REEREIIEE/NAMRESEL, RNA KRS FOEBEEL TR IOM
IV ERERT S DRTREIE DN $ 5.

4. {EiR

BIA —OSFCHE T IR FRBE EK-KAEBDEAEDHE(E, FFDER - REF-BR-BRIEEHREN
[CRET DREEELL THEELES. ATRIE, £RERZENDIRILF—RTIIES RREEADOHEE
ELTRADHHMAZIRTT DO THY, A FEEMSTOMIILEHICESBIEE—EL THALFSH
BEtEERLIz. COZE, EMmMTK-KAEITIHEY, TDORBENERFRALAREMEZRET HLDTH
S (EMSIIBHDK-KFRETIREY, BTHO=. BKILRKRIIDBEEDIAFY. LUCA [FIRR) . EbI, K
BB A THIKICRS Y, BSEKIRIRZA T ORE - BEICH TS LG A REME DM ICLEA R RETH 5.

1 Institute for Integrated Radiation and Nuclear Science, Kyoto University
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DNA “EESHUIBr 2 FEtE & 3 DARIREE N U F U LK~ O FifehiEE 12 X 2 Al e s 2 AT
Detection of DNA double-strand breaks under continuous exposure to low
concentration of tritiated water

FAER « SEFENF, FACK « B« B - BOREREEERE ", 185 E AT 7CE0a P - MBS LA
FACK - B« B - B, IRER - JREM « S5 F RS AR, BAER - B - [ - ORRR AT

OFft #ak™. fEf 7. Jiaxin Li® KB EAES LT RE KB Bk
ZIE NS N TSN = SN S T
(OIZUMI, Kanata*t; SATO, Taku*l; LI, Jiaxin*23; MOTOMIYA, Kyotaro*!;
YAMASHITA, Takuma*4 KINO, Yasushi* FUKUMOTO, Manabu™!;
SASATANTI, Megumi*5; SUZUKI, Masatoshi*123.6; CHIDA, Koichi*16)

1. [IL®IT

g, B KOS EZR M (ALPS)E/K OWFFE L # ICIE SNDEREETH D R U F 7 AJRE &t
AT, HUIED HEURE & VIR TEMEEIIE S TON T E T2, @IRE R F 7 A0 R BRI E
MU F U LB MEHEE L. £ OREER RO IEMEMEZREET 72012, RIRE R U F U ARALELC
£ D WS ENED R R AT D MR D D, AR, IR E - AR ERPEIL PR THEIES N TE
7= DNA —EHUIKr (DSBs) D EEEM R Z HWT, IKIRE N U F o ARGAEEIC KT % DSBs O
JE& LAEIEIZE T D M B A et LTz,
2. Jik

FUF U LK (HTO)Z R LI T, xHEBEIC® 5 v MER LML hTERT-RPE1 % ik
60 AfMis#E L7z, U Uit H2AX & 53BP1 a0t st fE Yuta THREEAYIZ FIH L L, MIRREZN Tl & o /8
JEDIREN T DR 7T (74— R) Z DSBs & LTI L, 2D E RE S 2T L7,
3. MiRB LUOBE

ERIRERRE 60 Bg/mL 725 6,000 Ba/mL % TOREFIH THREFT 5 L. 60 HZIHT L7 1 #il
OO 7 4 — T 28 (fpe) HML PR BE LT AR A7 L TR LC b L7z, HTO B 30 H%(C HTO ~Eks
B0 B 2 % & AUBERT & [R5 L~LE T fpe 2534 L, HTO #53% DSBs (ZEEARETH H 2 &R
STz, 60 Ba/mL AAFRKEIC fpe 3 A EICHIN LR 5 F T 50 HAZE L7y, Z OB IR EKAFR
(SRR U7z, AUERIR S & ALBRIRERE s O FFAM U 72 R R & MR ICHEABE A R SN2 AER L W . HTO 2
FEARIET 5D Z & T DSBs MW EICHIMN LIas 5 E TONPEAM A HEE T & 2 WREMED /R STz, IR
2, A URESRTHER IND 7+ — 0 A% HTO Ly Tl 32 & ALPRBAAA 48 IFRE £ C fpe 1X1F
E—B LB bR Lz, 7272, yiRIREEED 7 4 — I ADMLBRREIC P> CERIB L7 Z L ioxt L,
HTO LTINS NI A X TR ST 7o, BMERITERICBE SN2 E2TO 7 +—0 X3 A
ADNE <, BREZ ORFRIROEIZ > TIHAT 5 — 0, EVHKeiT 27+ —0 ZFERL LT,
4. i

IR EE HTO FrptllBlZ 3 % DSBs O3 L ERICET 20BN A R Lic, 7 4 — 0 ZAOHfEHT
&Y A XEFERE &3 2 EHENT OFE R IRIREE HTO O R LR T % 415 DSBs 4[] UARER Oy
ST TREFRE S5 DSBs & HA~NTERE LT < BOEHEMEW TR H 5
*1 TRIDeS, Tohoku Univ. 2 Env. Radiat. Biomed., Grad. Sch. Med., Tohoku Univ.
*3 RECC, F-REI ¢ Radiochem., Grad. Sch. Sci., Tohoku Univ. 5 RIRBM, Hiroshima Univ.
*6  Crs. Radiol. Technol., Grad. Sch. Med., Tohoku Univ.
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