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Objectives and Participating Research Subjects

In this project, we are intending to develop the new ap-
plication using the characteristics of the particles from
the neutron capture reaction. Since the Research Reactor
(KUR) was not operated this fiscal year, setting up of
equipments for experiments completed, and now it is
ready for neutron exposure experiments.

PRS-1 Analysis of mutation in the mammalian cells in-
duced by BNCR (boron neutron capture reaction)
(Y. Kinashi et al. )

PRS-2 Analysis of double strand breaks in the mammalian
cells induced by BNCR
( S.Takahashi et al. )

PRS-3 Application of BNCR to plant tissue culture for
mutation breeding
( M. Kirihata et al. )

PRS-4 Application of BNCR to plant seeds for mutation
breeding
(K. Mishiba et al. )

PRS-5 Development of pharmacokinetic using boron trace
drugs
(H. Horietal.)

Main Results and Contents
PRS-1 and PRS-2 evaluated H2AX focus observed in the
Ku80 deficient CHO mutant (xrs5) cells following gam-
ma ray irradiation. Xrs5 (Ku80 deficient CHO mutant
cells) are well-known for the DNA double strand breaks
(DSBs) repair deficiency. The amount of DNA-DSBs
following gamma irradiation in the xrs5 cells was eva-
luated phosphorylated H2AX (y-H2AX) and 53BP1 foci
using the immune-fluorescence intensity. Using the Bo-
ron Neutron Capture Reaction (BNCR), the ratio of
non-reparable strand break / lethal event will be predicted
to increase.
PRS-3 studied the application of BNCR to plant tissue
culture. The aim of thePRS-3 study is to establish a novel
mutagenesis system using BNCR in higher plants. To this
end, the present work reports on the effect of
1%B-enriched p-boronophenylalanine (BPA) on regenera-
tion of chrysanthemum (Chrysanthemum morifolium
Ramat.) leaf tissues to gain fundamental knowledge of
BPA uptake in plants. After 40 days of culture, reduction
of regeneration frequency in the BPA-treated culture was

observed; 36.7 % of the explants showed regenerated
shoots in 400 uM BPA treated culture, whereas 71.7 % of
the explants regenerated in the culture without BPA. To
confirm the incorporation of BPA into the explant tissues
during the culture, boron concentration in the cultured
tissues was determined by inductively coupled plas-
ma-atomic emission spectrometry (ICP-AES). A 5.5-fold
increase of boron concentration was observed in the tis-
sues treated with 400 uM BPA compared to the control
tissues, demonstrating that the BPA contained in the cul-
ture media was successfully incorporated into the explant
tissues.

PRS-4 is planning a project to develop a novel plant mu-
tation breeding method based on BNCR. To induce ge-
netic mutation, BNCR needs to be carried out within
nuclei with sufficient dose of alpha ray to induce DNA
damage. The outline of PRS-3 is as follows: 1) appropri-
ate condition for incorporation of '°B-enriched
p-boronophenylalanine (BPA) into plant seeds will be
developed; 2) BPA-incorporated seeds will be subjected
to different doses of thermal neutron irradiation by KUR;
3) phenotypic and genotypic changes in the seedlings
exposed to thermal neutron will be analyzed to verify the
effectiveness of the mutagenesis system. To this end,
they first attempted to observe the effect of BPA applica-
tion on germination of plant seeds.

PRS-5 designed, as traceable next-generation drug model,
wholly innovative drugs named “boron trace drug”. They
studied syntheses, physical properties, and pharmacolog-
ical activities of newly designed phenolic BODI-
PY-containing antioxidants, such as UTX-42, UTX-43
and UTX-44, their architecture of which were basically
composed from phenolic antioxidant moiety and stable
boron-containing BODIPY moiety. Their inhibitory ac-
tivities on mitochondrial lipid peroxidation were also
investigated. Their further pharmacokinetic studies will
be investigated in details for our purpose of development
of pharmacokinetic methodology.
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PR13-1

Evaluation of H2AX Focus Observed

in the Ku80 Deficient CHO Mutant (xrs5) Cells Following Gamma Ray Irradiation

Y. Kinashi*, G. Kashino®, R. Okayasu®, K. Ono' and
S. Takahashi®

'Research Reactor Institute, Kyoto University
“National Institute of Radiological Sciences

INTRODUCTION: Xrs5 (Ku80 deficient CHO mu-
tant cells) are well-known for the DNA double strand
breaks (DSBs) repair deficiency. The amount of
DNA-DSBs following gamma irradiation in the xrs5
cells was evaluated phosphorylated H2AX (y -H2AX)
and 53BP1 foci using the immune-fluorescence inten-
sity.

METHODS: Cell Irradiation/ CHO-K1 and xrs5 cells
exponentially growing in MEM were trypsinized. The
cell suspensions at 1 x 10° cells per 1.5ml eppendorf
tube were irradiated at room temperature with Co-60
gamma-ray irradiation system at Research Reactor
Institute of Kyoto University. Immune-fluorescence
staining of »-H2AX and 53BP1/ Following irradiation,
the cells were incubated at 37°Cfor times between
6-72 hours. Then, they were fixed in 3% formalde-
hyde/PBS. After the washing with PBS, cells were
incubated with anti-phospho-Histone H2AX monoc-
lonal antibody, Alexa Fluor 594, 53BP1 rabbit polyc-
lonal antibody and Alexa Fluor 488. The localized foci
of 7y -H2AX and 53BP1 were counted under a
Keyence fluorescence microscope (BZ-9000) and the
intensity of the foci was analyzed by dynam-
ic-cell-count system.

RESULTS and DISCUSSION: Figure 1, 2 shows the
intensity of the y -H2AX and 53 BP1 foci 6-72 hours
post gamma-irradiation with 2Gy of 1Gy/min. The
DNA-DSBs in the CHO-K1 cells were repaired after
24-76 hours following the irradiation. On the other
hands, the amount of DNA-DSBs in the xrs5 was
found to increase after 24-76 hours following the ir-
radiation. 72 hours after irradiation, the number of
-H2AX foci per xrs5 and CHO-K1 cell was estimated
20 + 3 and 3 £ 1 respectively. The number of 53BP1
foci per xrs5 and CHO-K1 cell was estimated 7 + 3
and 0.7 + 0.5 respectively. Our results suggested that
the most of the DNA-DSBs in xrs5 cells were not re-
paired 72 hours after 2Gy gamma-irradiation.
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Fig. 1. The intensity of the v -H2AX foci 6-72 hours
post irradiation with 2Gy of 1Gy/min. gamma-rays. /
[J:xrs5 cells, l; CHO-K1 cells.
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Fig. 2. The intensity of the53 BP1 foci 6-72 hours post
irradiation with 2Gy of 1Gy/min. gamma-rays. /[1;xrs5
cells, l; CHO-K1 cells.

For comparison, cell survival was recorded using the
colony forming assay. The parameter of Dj, dose of
CHO-K1 and xrs5 was 4.7Gy and 2.5Gy, respectively.
For the two cell lines, the ratio of non-reparable DSBs
of xrs5 : CHO-K1 is about 7-10 : 1, and the ratio of
lethal event of xrs5 : CHO-K1 is about 2 : 1.

Using the Boron Neutron Capture Reaction (BNCR),
the ratio of non-reparable strand break / lethal event
will be predicted to increase. The study concerning the
repair process of DSBs by BNCR will contribute to
investigate the characteristic of the radiobiological
effect of BNCT for malignant patients.
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PR13-2

Development of Pharmacokinetic Methodology

Using Designed Boron Tracedrugs

H. Hori, Y. Uto, E. Nakata, K. Ono' and S. Takahashi'

Institute of Technology and Science, Graduate School
The University of Tokushima
'Research Reactor Institute, Kyoto University

INTRODUCTION: The evaluation of ADME-tox and
pharmacokinetic properties of drug candidates or even commer-
cially available drugs as controls is extremely important and
essential in the drug discovery process from early preclinical
phase to phase IV, and more recently, in the advanced Ai (au-
topsy imaging) society. Recent increased needs of above evalua-
tion accelerate medicinal chemistry researchers to develop drug
candidates or new drugs with their own superior traceability.
Traditionally, as well known traceable drugs, their radiolabeled
compounds have been studied for their purposes. However,
there are some inherent problems such as their half-life and reg-
ulation of experimental facilities. For the purpose of overcoming
these problems and creating drugs with functions required for
systems biology or emerging physiology, we designed, as tra-
ceable next-generation drug model, wholly innovative drugs
named “boron tracedrug.”

EXPERIMENTS: Our designed “boron tracedrugs” have
their architecture of which were embedded boron atom in their
scaffold or skeleton. If its boron-10, a naturally occurring and
stable isotope (19.9%), produces prompt + -ray after thermal
neutron irradiation, the boron tracedrug located at the appropri-
ate sites in the body could be detected easily. Utilizing this spe-
cific property, we expect that boron tracedrugs could show high
traceability whenever they were required to be detected. As
boron tracedrug ¢ andidates, phenolic BODIPY-containing an-
tioxidants, such as UTX-42, UTX-43 and UTX-44, as shown in
Fig. 1, are sekected based on our molecular orbital approach in
this study. UTX-42, UTX-43 and UTX-44 are synthesized from
1,3-dimetyl-BODIPY and their corresponding benzaldehydes
via the Knoevenagel condensation

RESULTS: We studied syntheses, physical properties, and
pharmacological activities of newly designed phenolic BODI-
PY-containing antioxidants, such as UTX-42, UTX-43 and
UTX44, their architecture of which were basically composed
from phenolic antioxidant moiety and stable boron-containing
BODIPY moiety. UTX-42, UTX-43 and UTX-44 were synthe-
sized from 1,3-dimetyl-BODIPY and their corresponding ben-
zaldehydes via the Knoevenagel condensation at their satisfac-
tory yield. Their antioxidant activities were measured by spec-
troscopic analysis with ABTS: UTX-42 (ICs, = 6.8 uM),
UTX43 (9.5 uM) and UTX-44 (5.4 uM). Their inhibitory ac-
tivities on mitochondrial lipid peroxidation were also investi-
gated. Their further pharmacokinetic studies will be investigated
in details for our purpose of development of pharmacokinetic
methodology.

UTX-43

UTX-444

Fig. 1. Chemical Structures of designed “boron tracedrugs,
UTX-42,UTX43, and UTX-44.

BAPGRETE 5 21P13-4

(R RFRE « VT 7 7 YA = ZAWFFEER) Ui

(RUR - JEF47) /NBFA T s T ORER

Boron % b L —" & 3 % 2KM) O ERERFATIE OB 38

A=V N/

¥, TN, HH%E]



	KURRI Progress Report2009
	Preface
	CONTENTS
	Ⅰ.ORGANIZATION
	Ⅱ.COMMITTEE MEMBERS
	THE ADVISORY BOARD
	THE JOINT STUDY COMMITTEE  
	THE RADIATION CONTROL COMMITTEE
	THE REACTOR SAFETY COMMITTEE
	THE JOINT STUDY COMMITTEE FOR CRITICAL ASSEMBLY

	III. RESEARCH DIVISIONS AND
LABORATORIES
	III-1. DEPARTMENT OF NUCLEAR SCIENCEAND ENGINEERING
	III-2. DEPARTMENT OF MATERIAL SCIENCE
	III-3. DEPARTMENT OF RADIATION LIFE SCIENCEAND RADIATION MEDICAL SCIENCE
	III-4. HEAD OFFICE FOR SAFETY MANAGEMENT
	III-5. HEAD OFFICE OF ACADEMIC INFORMATION
	III-6. TECHNICAL STAFF OFFICE
	III-7. ADMINISTRATION OFFICE

	IV. EDUCATION
	V. OPERATION AND DEVELOPMENT OF
FACILITIES
	VI. RADIATION PROTECTION AND
MONITORING
	VII. PUBLICATIONS
(APRIL 2009 – MARCH 2010)
	VII. PUBLICATIONS
	Publication List (April 2009－March 2010)
	1. Slow Neutron Physics and Neutron Scattering
	2. Nuclear Physics and Nuclear Data
	3. Reactor Physics and Reactor Engineering
	4. Material Science and Radiation Effects
	5. Geochemistry and Environmental Science
	6. Life Science and Medical Science
	7. Neutron Capture Therapy
	8. Neutron Radiography and Radiation Application
	9. TRU and Nuclear Chemistry
	10. Health Physics and Waste Management
	11. Accelerator Physics
	12. Others


	VIII. RESEARCH ACTIVITIES
	VIII-I. SUMMARY OF RESEARCH ACTIVITIES
	VIII-II. ANNUAL SUMMARY OF EXPERIMENTALRESEARCH ACTIVITIES
	VIII-II-1. Project Research
	VIII-II-1. Project ResearchProject 1
	PR1 Project Research on Study of Microstructural Evolution andPhysicality Changes in Irradiated Solid Materials
	PR1-1 Thermally Stimulated Current Studies on Electron Irradiated ZnO Bulk Single Crystals
	PR1-2 Fabrication and Observation of Nano-Cell Structureon Compound Semiconductor
	PR1-3 Study on Formation and Recovery of Damage in Irradiated Crystalline Materials
	PR1-4 Photoluminescence Properties of Natural Na2SO4 Activated with Rare Earth Ions
	PR1-5 Positron Annihilation Lifetime Compared with Thermal Diffusivity in CeramicsIrradiated by 30MeV Electron Using KURRI-LINAC
	PR1-6 Vacancy-Type Defects in Cu-Cr-Zr Alloy Induced by 28 MeV Electron Irradiationat 77K Studied by Positron Annihilation
	PR1-7Defects Study for Bulk Glassy Alloys Damaged by Electron Irradiation
	PR1-8 Microstructure of Neutron Irradiated Vanadium Alloysin a Liquid Sodium Environment
	PR1-9 Damage Evolution in Neutron-Irradiated MetalsDuring Neutron Irradiation at Elevated Temperatures
	PR1-10 Effects of Thermal Aging on Positron Annihilation Behaviors ofODS and Non-ODS Ferritic Steels
	PR1-11 Interaction Between Radiation Defects and HydrogenStudied by Positron Annihilation Spectroscopy
	PR1-12 Austenitic Stainless Steel Irradiated with High-Energy Particle at High Temperature

	VIII-II-1. Project ResearchProject 2
	PR2 Study on Nuclear Data for MA and LLFP Nuclides
	PR2-1 Study of Neutron-Capture Reactions by High-Energy Gamma-ray Spectroscopy
	PR2-2 Study on Neutron Capture Cross Secitons ofMA and LLFP Nuclei Using Various Detectors
	PR2-3 Cross-Section Measurements for Neutron-Induced Fission of Curium Isotopes
	PR2-4 Isotopic Analysis of 107Pd Samples
	PR2-5 Study on Nondestructive Analysis and Neutron BehaviorUsing Photonuclear Reaction
	PR2-6 Study on Neutron Energy Spectrum Measurements for Pulsed Neutron Source

	VIII-II-1. Project ResearchProject 3
	P R3 Biological Effects of Low Dose Radiation
	PR3-1 Mechanism of Non-Targeted Effects Radiation
	PR3-2 Low Dose Radiation-Induced Telomeric Instability and Carcinogenesis
	PR3-3 Effect of Ascrobic Acid on Radiation Induced Rat Mammary Carcinogenesis
	PR3-4 Long-Lived Radicals on Radiation Carciogenesis
	PR3-5 Aneuploidy Induced by Low Dose Radiation and Carcinogenesis
	PR3-6 Expression Cancer -Related Genes in Response to Low-Dose Radiation
	PR3-7 Radiation-Quality Dependent Cellular Response of Gene Mutationin Normal Human Fibroblasts

	VIII-II-1. Project ResearchProject 4
	PR4 Fundamental and Developmental Research on Physicaland Chemical Characteristics of Actinides
	PR4-1 Electrochemical Studies on Uranyl Nitrate Complexesin1-Alkyl-3-Methylimidazolium Nitrate Ionic Liquids
	PR4-2 Target Prepararion of 243Am by Precipitation Method
	PR4-3 Redox Reaction of the NpO2+|NpO2 Couple in Molten NaCl-CsCl Eutectic
	PR4-4 Chemical Separation of TRU Elements and Fission Products andTheir Isotopic Fractionations in the Separation Process
	PR4-5 Zirconium Solubility in Ternary Aqueous System of Zr(IV)-OH-Carboxylate
	PR4-6 Electrical Conductivity Measurment and Thermal Conductivity Analysison (Sr,Ba)MoO3 and (Sr,Ba)MoO4
	PR4-7 Study on Chemical Property of Actinide Ions in Molten Salts
	PR4-8 Electrolytic Reduction of UO2 in LiCl Salt Bath at 923 and 973 K
	PR4-9 Solvent Extraction of Trivalent Actinum, Americium, Curium, and Californiumwith Di(2-ethylhexyl)Phosphoric Acid

	VIII-II-1. Project ResearchProject 5
	PR5 Project Research on Material Science Using Short-Lived Nuclei and Radiations
	PR5-1 Property Measurements on a LaBr3 Scintillator as a Fast γ-ray Detector
	PR5-2 Magnetic Moment of the 3/2+ State in 165Ho
	PR5-3 Observation of Local Fields in Silver-Doped ZnO
	PR5-4 Mössbauer Spectroscopic Study of Fe-Oxipnictide Superconductors
	PR5-5 Measurement of the Hyperfine Field in Mavicyaninby the PAC Method Using 111In Probes
	PR5-6 Synthesis and Electronic State of Four-Legged MX-Ladder Complex,[Pt(en)(bpy)I]4(NO3)8·16H2O (en: ethylenediamine, bpy: 4,4’-bipyridine)
	PR5-7 Gamma-Irradiation Effect on the Thermal Properties of Biodegradable Polymers:Poly(Lactic Acid) and Poly(Caprolactone

	VIII-II-1. Project ResearchProject 6
	PR6 Project Research on the Abnormal Aggregation of Proteinsby UV and Gamma Ray-Irradiation and Study of Repair Mechanism
	PR6-1 Structural Investigation of the 20S Proteasome and Its Related Particles
	PR6-2 Study on Structure of Complex Consisting of αA-Crystallin and βB2-Crystallin
	PR6-3 3-Dimeusional Structure Observation of Mammalian D-Aspartyl Endopeptidase by High-Resolution Atomic Force Microsocopy
	PR6-4 Damage of Biological Molecules Induced byIonizing Radiation and Biological Defense Mechanisms II
	PR6-5 Establishment of Analytical Method for the Recombinant Asp-IsomerizedHuman α-A Crystallin Using Reversed-Phase HPLC
	PR6-6 Conformational Change of Tryptophanase on the Basis of Comparisonwith γ-Tryptophanase
	PR6-7 Inversion and Isomerization of an Aspartyl Residue Affect the Properties of Peptides

	VIII-II-1. Project ResearchProject 7
	PR7 Development of Neutron Optical Devices andIts Application to New Neutron Spectrometer and Imaging
	PR7-1 Project for Improving the Utilization Activity on KUR and HL in KURRIunder Strategic Promotion Program for Basic Nuclear Research (II)
	PR7-2 Neutron Spin Phase Imaging for Visualization of Electric Current
	PR7-3 Recent Development of Large-m Supermirror and Very Small D-SpacingWide-Band Multilayer at KURRI
	PR7-4 Demonstrations of Neutron Resonance Spin Echo for Pulsed Source

	VIII-II-1. Project ResearchProject 8
	PR8 Trace Elemental Analysis Using Research Reactor
	PR8-1 Neutron Distribution Measurements For High-Precision NAA
	P8-2 Development of Prompt Gammma-Ray Analysis Apparatus in KURRI
	PR8-3 Antimony and Arsenic Concentration Distributionwith Soil Particle Size
	PR8-4 Activation Analysis of Metals in Hairfrom Animals Dosed Natural Medicines and Health Foods

	VIII-II-1. Project ResearchProject 9
	PR9 Deuterium Exchages in the Biological Macromolecules for a Neutron Analysis
	PR9-1 Neutron Scattering Studies on Proteasome Component
	PR9-2 Study of Effect of Deuteration on Crystal Structure of Proteinase Kby High Resolution X-ray Diffraction Technique
	PR9-3 Purification and Crystallization of Nattokinase from Bacillus subtilis natto
	PR9-4 Large Scale Preparation of Bio-Macromolecules with a Jar-Fermentor Systemto Deuterium Treatments
	PR9-5 Crystallization of Ribonuclease A and H/D Exchangefor Neutron Diffraction Experiment
	PR9-6 Structural Investigation of the 20S Proteasome and Anesthetic Agents

	VIII-II-1. Project ResearchProject 10
	PR10 Analyzing Tumor Microenvironment andExploiting its Characteristics for Controlling Malignant Solid Tumors
	PR10-1 Manipulating Hypoxia in Solid Tumors Has the Potentialto Influence Lung Metastases in vivo
	PR10-2 Development of New Tumor Targeting 10B-carrier: Boron Cluster-CyclicRGD Pentapeptide Conjugates for Boron Neutron Capture Therapy
	PR10-3 Optical imaging of Intratumor HIF-1 Activity to Optimize Treatment Regimenfor the Combination of a HIF-1 Inhibitor with Radiation Therapy

	VIII-II-1. Project ResearchProject 12
	PR12 Studies on Radiation Safety Control at Accelerator Facilities
	PR12-1 Estimation of the Initial Guess Spectrum for Estimationof Neutron Energy Spectra in the Vicinity of the Irradiation Facility of the BNCT
	PR12-2 Development of Passive Neutron Dosimeter with Good Energy Response
	PR12-3 Accelerator Neutron Dosimetry Using Composite Proportional Counting Tube
	PR12-4 Production and Behavior of Tritium in Accelerator Laboratory
	PR12-6 Influence of Radioactive Gas on Size Measurement of Radioactive AerosolParticlesby Diffusion Battery Method in Accelerator Facilities
	PR12-5 Behavior of Colloidal Species Formed in the Cooling Water of Accelerator Facilities
	PR12-6 Influence of Radioactive Gas on Size Measurement of Radioactive AerosolParticlesby Diffusion Battery Method in Accelerator Facilities
	PR12-7 Influence of Collectiong Substrates on Size Distribution Measurementof N-13 and Rn-Progeny by Low Pressure Cascade Impactor in the Linac Facility

	VIII-II-1. Project ResearchProject 13
	PR13 Project Research on the New Applicant Development Using the Characteristicsof the Particles from the Neutron Capture Reaction
	PR13-1 Evaluation of H2AX Focus Observedin the Ku80 Deficient CHO Mutant (xrs5) Cells Following Gamma Ray Irradiation
	PR13-2 Development of Pharmacokinetic MethodologyUsing Designed Boron Tracedrugs



	VIII-II-2. Collaboration Research
	Slow Neutron Physics and Neutron Scattering
	CO1-1 Development of Cold Neutron Interferometer with Perfectly Separated Paths
	CO1-2 Development of Analyzing Method of Small-Angle Scattering for Size Distributionof Segregation Particles in Metal Alloy
	CO1-3 Development of a High-Intensity Neutron Monochromator

	Nuclear Physics and Nuclear Data
	CO2-1 Production Rate of p Nuclei Sm-146 via Pm-146 Using Bremsstrahlung
	CO2-2 Development of a Calibration Method for Neutron Detectors Using White Neutronswith Energy Range from Thermal to 10 keV

	Reactor Physics and Reactor Engineering
	CO3-1 Development on In-Reactor Observation System Using Cherenkov Light
	CO3-2 Development of Subcriticality Measurement for Accelerator-Driven Reactor (IV)
	CO3-3 Measurements of Reactivity Worth of Rare-Earth Elements
	CO3-4 Development of Real Time Spectrometer for Fast Neutrons
	CO3-5 Quantification of Neutron and γ Ray Fields for Subcriticality Determination (2)
	CO3-6 Pulse Neutron Experiment for Accelerator-Driven System (2)

	Material Science and Radiation Effects
	CO4-1 Influence of γ-Ray Irradiation Conditions on Encapsulationof Hydrogen Atom into Silsesquioxane
	CO4-2 Coherent Excitation of Superionic Conduction
	CO4-3 Dependence of Gamma-ray Dose on AnnihilationBehavior of Irradiation Defects in Li2TiO3
	CO4-4 Absorption Spectroscopy with the Coherent THz Radiationfrom Linac Electron Beams
	CO4-5 Property of Linearly Polarized Coherent Transition RadiationEmitted from Wire-Grid Radiator
	CO4-6 Complete Decomposition of Pyrrolidone Derivativesby γ-Ray Irradiation under Heating
	CO4-7 Radiation-Induced Luminescence for Applying to Retrospective Dosimetry
	CO4-8 Development of a Reflection-Mode Scanning Near-Field THz-WaveMicroscopy with Coherent Transition Radiation
	CO4-9 Complex Structure of Ions Coordinated with Hydrophilic Polymer. 10:
	CO4-10 Monolayer Formation of Poly(methyl-n-propylsilane) on PEG Aqueous Solution

	Geochemistry and Environmental Science
	CO5-1 Study of Earth and Planetary Matters by Thermoluminescence
	CO5-2 Soil Remediation with Natural Organic Substances
	CO5-3 Thermoluminescence Colour Image Analyses of Lake Sediments
	CO5-4 Photon Activation Analysis Using KUR-Linac
	CO5-5 Cathodoluminescence Study of Nanodiamond Formation in Meteorites
	CO5-6 Long Term Observation of Atmospheric Aerosols at Sakai, Osaka
	CO5-7 Investigation for Environmental Radioactivity in Relic Obtained fromSalt-Production Site, Japan

	Life Science and Medical Science
	Neutron Capture Therapy
	CO7-1 Feasible Evaluation of Neutron Capture Therapy for Hepatocellular Carcinomausing Selective Enhancement of Boron Accumulation in Tumour with IntraarterialAdministration of Boron-Entrapped Water-in-Oil-in-Water Emulsion
	CO7-2 Performance Test of a Neutron Detector Using Side-Lighting Optical Fiber
	CO7-3 Characteristic Estimation for D2O Facility of KUR with Low-Enriched Uraniun Fuel

	Neutron Radiography and Radiation Application
	CO8-1 Transmission Electron Images Using 204Tl

	Accelerator Physics
	CO11-1 Demonstration of Terahertz-Wave Spectrophotometry by Compton Backscatteringof Coherent Transition Radiation Using KURRI-LINAC

	Others
	CO12-1 Development of the CCD-Based UCN Detector with Fine Spatial Resolution


	VIII-II-3. Original Research
	OR1 Influence of Manipulating Hypoxia in Solid Tumors on Radiation Dose-Rate Effectin Vivo, with Reference to That in Quiescent Tumor Cell Population
	OR2 Usefulness of Hexamethylenetetramine as an Adjuvant to Radiotherapyand Cisplatin Treatment for Solid Tumors: its inDependency of p53 Status
	OR3 Assessment of Environmental and Social Impacts Originatingfrom the Use of Nuclear Energy






