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Board of Executive Directors: 
President 
Executive Directors      Auditors 

       Office of Planning and Coordination 

       Office of Public Relations 

       Department of Management 

       Department of International Co-operation, Research Exchange and Training 

       Department of Radiation Protection and Safety 

       Department of Technical Support and Development 

 Office of Information Technology 

Research Center for Radiation Safety 

                  Nakaminato Laboratory for Marine Radioecology 
                  Project Research Group 
                       Low Dose Radiation Effects Project 
                       International Space Radiation Laboratory 
                  Research Group                        

Environmental Radiation Protection Research Group 
                       Environmental and Toxicological Sciences Research Group 
                       Radon Research Group 
                       Redox Regulation Research Group 
                       Radiation Hazards Research Group 
                       Transcriptome Profiling Research Group 
                       Laboratory Animal Development and Research Group 
                       Internal Radiation Effects Research Group 
                  Head of Special Research (on Biospheric Assessment for Waste Disposal) 

       Research Center for Radiation Emergency Medicine 

      Department of Radiation Emergency Medicine 
      Department of Dose Assessment 
       Unit for Promotion of Medical Preparedness  

       Research Center for Charged Particle Therapy 

 Hospital 
                  Department of Accelerator Physics and Engineering 
                  Department of Medical Physics 
                  Department of Medical Imaging 
                  Research Group     

Heavy-Ion Radiobiology Research Group 
                        

Director of Special Research (on Brain Imaging) 

       Frontier Research Center      
RadGenomics Project 

 Transciptome Research Center 
Gene Expression Profiling Project 

Audit Office 
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  Table 1. Summary of Characteristics of the Cell Lines     

Cell Line Animal Origin of Cell Line Tumorigenicity* Anchorage-
Independent Growth* * p53 (Exon 5-8) Chromosome 

 Aberration Originator 

PuD2 Rat Lung tumor, Pu-induced  Yes Yes Wild type Trisomy No.4 
Marker chromosome No.11 NIRS

mOS Mouse Bone tumor, Pu-induced  Yes Yes NIRS

SV40T2 Rat Type II cell from neonatal rat 
lung, virus-immortalized No No Wild type A. Clement, Univ. 

Paris

RTiv3 Rat Primary tracheal cell, gamma 
ray-transformed No No Wild type J. L. Poncy, CEA

BP Rat Fetal lung, in utero benzo [a] 
pyrene-induced Yes Yes Wild type E. May, CEA 

BP(P)Tu Rat Tumor in syngeneic rat 
inoculated with BP cell Yes Yes Codon 130 

AAG to AGG E. May, CEA 

BP130 Rat Cultured BP cell Yes Codon 130 
AAG to AGG E. May, CEA 

BP270 Rat Cultured BP cell Yes Codon 270 
GTT to TTT E. May, CEA 

        
 *Tumorigenicity assay in nude mouse      
 **Colony formation in agarose medium      

: Not tested       
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Table 2. Patient Distribution of Carbon Ion Radiotherapy at NIRS (Treatment: June 1994 to
August 2003)  

Sites 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 Total %
Head & Neck 9 10 19 31 22 38 29 39 40 15 252 15.7
Brain 6 8 10 6 9 7 15 10 6 1 78 4.9
Base of Skull  - - - 6 4 2 2 4 8 3 29 1.8
Lung 6 11 27 17 28 33 45 51 55 14 287 17.7
Liver - 12 13 19 25 17 22 28 18 12 166 10.4
Prostate - 9 18 10 30 30 31 44 47 30 249 15.6
Uterus - 9 13 11 10 11 13 5 10 2 84 5.4
Bone & soft 
tissue 

- - 9 13 19 18 25 23 32 23 162 10.1

Esophagus - - 1 16 4 - 2 - -  23 1.4
Pancreas 
(pre/op)

- - - - - - 3 7 12 7 29 1.8

Rectum (p/o 
pelvic rec) 

- - - - - - - 10 13 7 30 1.9

Eye melanoma 
(advanced)

- - - - - - - 8 16 9 33 2.1

Lacrimal gland - - - - - - - - 5 2 7 04
Miscellaneous - 24 16 30 17 32 14 12 14 13 172 11.4

Total 21 83 126 159 168 188 201 241 276 138 1601 100
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Scan mode Cone-beam continuous rotation 
(4D)

Cone-beam continuous rotation 
(4D)
Helical cone-beam (precise 3D) 
Physiological signal 

Detector 912 × 256 The same as the first 
Scan time 1 s/rot (14 s max) 0.5 s/rot (60 s max) 

Programmable 
Reconstruction
matrix 

512 × 512 × 256 512 × 512 × 512 

Contrast
resolution 

Less than 0.5 % The same as the first 

Reconstruction
time 

6 m for 512 × 512 × 256 Less than 1 s 
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Table 4
Specifications of a Compact Carbon Accelerator 

Ion Species 12C
Maximum Energy 400 MeV/u 
Beam Intensity 2 109 pps 
Treatment Rooms 3 (H, V, H&V) 
Max. Range in Water 25 cm 
Max. Field Size 22 cm 
Field Uniformity < 2%
Typical Dose Rate 2 Gy/min 
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Table 5. Mean conditions and doses of 30 IVR examinations. 

Mean

Time of fluoroscopy (min) 27.9 10.6

Mean tube voltage of fluoroscopy (kV) 74.9 6.6.4

Sum of fluoroscopy (mAs) 2369 1272

DSA photographs 8.66 2.55

Surface dose of patients (mGy)  

Maximum dose of 15 points 364. 339.

Minimum dose of 15 points 5.31 6.95

Estimated effective dose (mSv) 3.26 3.05

Surface dose of medical staff (mGy)  

Left arm 0.105 0.146

Back of the left hand 0.068 0.120
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Distribution of Peripheral Benzodiazepine Receptors in Monkey Brain
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Radiosensitive patient

Acceptance:
5%adverse effect

Not
enough dose?

Adverse
effect

Polymorphism

A GAATAACTACGTGGC
B GAATACCTACGTGGC

Prediction of 
radiosensitivity

Dose
Escalation

Other
treatment

Better
prognosis

Adverse effect

Advantage

Present radiotherapy

Personalized radiotherapy

B
efore radiotherapy

Set of SNPs
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