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(( 137137 Cs:Cs:
1964)20081964)2008

54m54m22

44.4 44.4 TBqTBq 6060Co Co 
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((1966)1966)

1961-2005)
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227227 (2006)(2006)
242242 (2008)(2008)

(2008)
1 IRB2

61 242 188 146 100 
31 14 12 11
2 2 2 0
4 4 3 0

16 15 14 9
48 45 31 29
10 5 5 4
6 6 6 06 6 6 0
8 8 8 8
2 2 2 22 2 2 2
3 3 3 3

107 81 61 3407 8 6 3
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20 ha (2005 ,12.4%)

99

2.500 (20052.500 (2005

1997 2004 2005

1997 2001 2005
1 80 8

1 1201 120
1(X ) 3,507 5,910 2,466

1 498 863 576
1 35 130

1 8 87
2 1,246 1,550 1,534

2 2
2 10 502 10 50

2 447
2 10

2 1,150 7,050 8,033
(ha) 6,613 15,474 13,283 (9.4%)

20 59 52
1 2
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Mutation Breeding LaboratoryMutation Breeding Laboratory

•
•
•

•2003AMAM

SDS-PAGE ,   
LGC1 (Low glutelin content 1: 
50% )

LGC1LGC1

57kDa57kDa

3737--39kDa39kDa3737 39kDa39kDa

26kDa26kDa

2222--23kDa23kDa

16kDa16kDa16kDa16kDa

13kDa13kDa
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LGC1LGC1 (( 50%50%
LGCLGC-- LGCLGC-- (30%(30%LGCLGC-- LGCLGC-- (30%(30%

Lgc1Lgc1

GluB4GluB4 GluB5GluB5

??

Lgc1
HH HH

3 5 Kb3.5 Kb

GluB5GluB5
dsRNAdsRNA

GluB4GluB4
dsRNAdsRNA

A ( AiRNA (RNAi
(Kusaba et al. (2003) The Plant Cell 15:1455-1467)
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DNA

CAO deletion       1 bp

DNA

CAO deletion       3 bp
CPS deletion        1 bp
GA3 d l ti 1 bGA3ox deletion       1 bp
GluA1 deletion        1 bp
GluA2 deletion 1 bpGluA2 deletion          1 bp
GluA2 substitution        1 bp
PLA1 deletion           5 bp    

GluB4/5 deletion   >10 kb
� globulin deletion >15 kb�-globulin deletion         >15 kb
�-globulin deletion         >90 kb 

bp

glu1 Lgc1 GluB4/B5

(129 7 kb) (3 5 kb)
glu1 Lgc1

(129.7 kb) GluB5GluB4 (3.5 kb) GluB5GluB4

glu1 1

RNAi

glu1

Lgc1

deletion
deletion

1 Morita R, Kusaba M, Iida S, Nishio T, Nishimura M (2007) Knockout of glutelin genes which , , , , ( ) g g
form a tandem array with a high level of homology in rice by gamma irradiation Genes & Genetic 
Systems 82:321-327
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glu
GluB4 GluB5

GluB4 GluB5
GluB4 B5

GluB4 GluB5

or
G u 5

�

Iida et al.1997 GluB4 GluB5
GluB4 B5

�

77

3333

I locus
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(2009(2009 4848 )) 77

Gamma Field SymposiaGamma Field Symposia
4646 ))4646 ))

11--4646

http://www.nias.affrc.go.jp/eng/gfs/index.htmlhttp://www.nias.affrc.go.jp/eng/gfs/index.html
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( iPSA>20)( iPSA>20)

NO.

MDAnderson CC. 1) 78Gy /33 43 197 51%
Fox Chase CC. 2) 3 �76Gy / 38 232 26-63%
Cleveland CF. 3) IMRT 70Gy /28 293 72%
Loma Linda U. 4) 75CGE /39 901 45%

NIRS 63-66GyE /20
57.6GyE /16 222 87%*

* 76

10

-5

0
CC--ion RT (n=125) 5yion RT (n=125) 5y
CC--ion RT (n=213) 3yion RT (n=213) 3y
XX ray RT (n=23)ray RT (n=23)

-20

-15

-10

TOI: Treatment Outcome Index

XX--ray RT (n=23)ray RT (n=23)
125125I I BrachytherapyBrachytherapy

(n=44)(n=44)
Radical ProstatectomyRadical Prostatectomy

(n=23)(n=23)
-25

1 3 1 3 5

TOI: Treatment Outcome Index(n=23)(n=23)
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Japan

the�Philippines

Korea

Viet�Nam

Indonesia

Australia

Malaysia

Thailand

Bangladesh

China

10�Member�Countries

Forum for Nuclear Cooperation in Asia 
�FNCAw
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FNCA�Forum for Nuclear Cooperation in Asiaw

7 JAEC Feb. 2, 2010  S.Machi

Vision StatementVision Statement
(adopted by MM in 2000)(adopted by MM in 2000)

The FNCA is to be recognized as an 
effective mechanism for enhancing

socioeconomic development through 
active regional partnership in the 

peaceful and safe utilization of nuclear
technology

�j�ø��þ(FNCAj%º

• �v�56j�sn���rmn·�bc½
�r$Ä�ý»4®¿

• ³���­®û}½ÄjÚ�
• õkldÎgµ¶m2oj­¥

8JAEC�Feb.�2,�2010��S.Machi
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5H>,«=H,�O+¦,JA<AE=>?A@C5H>,«=H,�O+¦,JA<AE=>?A@C¥¥C>m>C,J>>=A<#C>m>C,J>>=A<#
OBmæ,ºä4,ºááä4,J@<AC@4,OBmæ,ºä4,ºááä4,J@<AC@4,nnH>,-HACAGGA<>EH>,-HACAGGA<>E

Y><>?@C,+H@A?o,(>�?>=@?I,¦C@p@E=?BY><>?@C,+H@A?o,(>�?>=@?I,¦C@p@E=?B

10
FNCA�WS�on�HRD,�Dacca�

Nov.'08�S.Machi

Tc-99m Generator Production 
by PZC-Mo-99 Technology

Gamma Camera ImagingGamma Camera Imaging
Bone cancerBone cancer

PZCPZC--MoMo--99 column production99 column production TcTc--99m Generator99m Generator

Advantages: Using n-gamma reaction
Not using enriched U-235
No HLRW
Low cost
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Radiation�Degraded�Chitosan�to�Promote�Growth�of�
Plants (Reducing�chemical�fertilizer�and�pesticide)�

Red�chili,�Indonesia,

Mustard�spinach;�Japan,� (100ppm,�3�times�sprays,�cultivation.,1�month)

�10�

Oligo�chitosan�spray Control

(100ppm)
60%�yield�
increase

Control���������������oligochitosan

�10�
11JAEC�Feb.�2,�2010��S.Machi

12 JAEC Feb. 2, 2010  S.Machi

Bio-Fertilizer of Rhizobium 
Increasing Yield of Grain Legume 

Radiation for Inoculants Production
with Rhizobiumwith Rhizobium

MungbeanMungbean SoybeanSoybean

without Rhizobiumwithout Rhizobium
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Soil Microbiology Research Group
Soil Science Division
Department of Agriculture

Increase in Yield and Income by ApplicationIncrease in Yield and Income by Application 
ofof RhizobiumRhizobium Biofertilizer (ThailandBiofertilizer (Thailand,, ‘‘07)07)

25,65052.2Dry, 2536
Chiang Rai

Sweet pea

30,87525.6Dry, 2536
Udonthani

Yard long bean

3,718.7534.0Rainy, 2534
Ubonratchathani

Peanut

4,056.2549.4Rainy, 2534
10 plots

Soybean

Increased
income
(baht/ha)

Increased
yield

(%)

Season,
Location

Host plant

(Chirasak, 2000)

The Research Cooperation 
in the field of Radiation Processing

Current Program: (Dec. 2002~)

Mutation Induction of Orchid Plants by Ion 
Beams

between Nuclear Malaysia and JAEA (Since December, 1987)

Ion beam irradiationpreparation of orchid tissue

Nuclear Malaysia JAEA

AVF cyclotron

Ion beamscreening orchid mutants 
with novel color, shape or 
fragrance

(Gamma-ray
irradiation )

Ion beam
320MeV C6+
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Protocol Studies for Radiation Therapy of 
�ead and �eck qancer

and rterine qervix qancer

Head and neck cancer           Uterine cervix cancer
(chemo-radio therapy)     73% survival rate, 5 years

NPC�after�CRTBefore�CRT

Project on�Cancer�Therapy

16 JAEC Feb. 2, 2010  S.Machi

Cyclotron and PET for Advanced 
Nuclear Medicine for Early Diagnosis

PET cameraPET camera PETPET--CT imageCT image
(ovarian cancer)(ovarian cancer)

CyclotronCyclotron

Project on�Cyclotron�and�PET

300�PETs�in�Japan
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MEXT Program for Nuclear HRD
åæ,J�s5,OK�C>@?,(�A><=AE=E,�t�H@<#>o,’ä8,=B,’áä
;<mA=A<#,E�A><=AE=E,=B,<K�C>@?,?>E>@?�H,A<E=A=K=>E,FB?,@,I>@?

§@<#C@D>EH,,,,,, äã
+HA<@ 8â«
;<DB<>EA@,,,,, ºââ
ÑB?>@ å7ã
J@C@IEA@,,, ä«
-HACAGGA<>E,, âã
(?A,.@<u@,, 7ä
5H@AC@<D,,,,,,,,,,,åÉã
KA>=<@Ò,,,,,,,,,,,å7å
5B=@C,, åâ«8

97 are now senior officer
higher than director in their 
countries


�jvÎ`yË

• PZC�Tc�99m��aê
è
jdebcj�{
�FNCA�MEXTw

• Åa«­���FNCAvMEXTw
• nxyëxÆÁ�FNCAvMEXTw³§9wÜ���
v�d��

• Ä§9ª!ÆÁ�(_¶�_�JAEA�FNCA�MEXT)
• ó���u>�wØË�MEXTw
• Study�Paneln��ü{¬j(�jó��´aË
e
r�FNCA¾CAOw

• õkl@{dÎg�øÀµ�FNCA¾CAOw

18JAEC�Feb.�2,�2010��S.Machi
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|
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• Self�reliancej·v

• È��tjz�Commitment
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�vÓDjóÃv

• Qü��jzÈ
• R´ý[\å��fP�g���
�[\w
• |~ù�mQ~xvjt��·�bc½��
øw

• ��ý���©çj
Öüt��
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~xvw

• äyü
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��u��§îå
�ù
úw

• 56ü
��Ï�m��w

20JAEC�Feb.�2,�2010��S.Machi

資177



IAEA
�vÓDjóÃv
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• �øö�
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– RI��ohmøO�F�

RI���êë�¢�ohmd�¬Þ>g��Ç�>�ÝÞ38d��o1
®�¨§
�1a����T¬$®�ohmß12	
øO�Mo-99ß¢áO1
�øý¬�RI�°§¨��2ÝÞß�u	
��ß1�¨§øC·ø§±
ÝÞFG"#�J
°�¢�xy7���©®Ý�¸ydÍÎ>·
R»Ú
>¢®§øO���1�¨j¨a4ßß§ø§±

– ()��6��6´�J
7���à
()��6��6´���¨¢����-¼¾Èv1¤gv�()�d�´
�¨6´©ª
�1�®�¨���Ë3�2§�®§()�>g�¨�����
6��°§¨�_�¨©/®�ª�®�0��ø�®7���àß�ß§�
ø§±

5.{yüa�¹B�ªø�®DZ(3/5)

10

<§_yüa��DZ D�&C

• ¤g��yü
– ����

¤À����.��ne��§¨����¤g´µ�°§¨�õ�1<�´$¸���
Õo2áß�OCdÒ�ï1����¨§
±]�1�¨�£¤����¤g´µß*!
	��d���¨§
1«��ª
�1a��D��à��Ó���âd�\ª
±
\ø����¤g��A®����²³¤�¤���A��g����À¡����
�¢�U�1F©ª¨§
1�ã>g
d�äCï��Ò��Ë´���¨§
1¢Ì§
û§±WX��å® 
�23ßRYÒS��£¤ßZà�ø��$éº»ß�;�ø
é>�Dª�Úä¸����ß�dFT��1F	
�1d�A>g
±

– c��defgJ�ý
�ãä4æ��
c��defg¢�M�(��D�ãä4æ�g��dZ��ª�äCî�7pu¤
gó�ãiä��\\>g
d�D���d12	ª��z£�1�¨¢��4�ÍÎ
dç��«¸�z£dP�¬$1®
±©���FG°�1�¨���¢×>��*Y�
°®d��� �®á�®�4èé �èédÒ�ª
±D�¨þ¾��¢�â�È
B®¤g� 1�¨oº�¨§¸�1�®
�1a��ý
�D�ãä4æ��d12	

�µ?i	
�1d�A>g
±

– c��defg���pØÐH
c��defg�FG��:òÁ,]^d­�®��>��g
§¢u¶�°°g
d�
�0�����pØÐHd1ª¨§
1¢§�®§±��øO��¢�de¤gæç��
�pØÐH�¼#�$M�!"¥�ß«ê�øé>�Of��¤gFG��4ü¡��
JÜ�1�}~�}"ß©§��w®����1>�A1©ª
:òÁ,]^�á��$Æ
×ß�?®#��±ß��12J×¸�1d�A>g
±

5.{yüa�¹B�ªø�®DZ(4/5)
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<§_yüa��DZ D��C

•  �FSYHyü
– Co-60ß�{�

Co-60��¸d��éë�¨���\ø�ðòá��øO¶���û1®�¨
·¨���¶��J
°��Y5�¨§
±��øO�Co-60��{�ß�¨§
øC·ø§±

– ý¬ÂÃÔT·ßìÙ�
p : ���-¼¾Èv�Úä¸3�"¬�¢�<=$ ß5L	
�Adg
d�

<=$ í4��éï1	
�µ�!×©ª¨����éî*�°Ü<=$
 ���"¬ÂÃd�A>g
±ÂÃ8§�Ô�®Ü�ÔT·d�A>g��
ÂÃ°��aa
<��ÀÁd�A�®
C1§�ønoÀ�"¬\>� '
daa��"¬ÂÃ �Ïï2>�a�éßî*>·®§øO��Ü¦�®
�éî*dÕ¤®§®Ü���_q^dg
±
¤�(��¢�é]^�7�F©©ª����
4��éï�ÏÐ¢¬$1
®
�1�g��vð�7oÜ���FGM¤�<=$ ßÂÃ	
)v��
¨§øC·ø§±

5.{yüa�¹B�ªø�®DZ(5/5)

12

yümà
– ���.��}j¨?5<1��1;.�®ÜC
– ���.����<ÄÐH^Ø]ÏSC��1a4
– ���².���
.�:òfØZ�1�øO�."d.��²�>·
¨©"#
– �����y�����¨�õÜ#ß��²À5���y��9
– �f�©��.��­ä�Äâ¥¦®ÜHðS]»ÚxSJ��r
– �� ¾ñ�ðòá���â�ròP�$	
¼#${"#

¤g��yü
– 2N3�©ª¨§
­��RIß3�ø��Ë¤�Ìdó:�1��©ª
�����;

�éhmyü
– ���-¼¾Èv�¤gv��xv�D�¹�Ðb7���à
– Mo�%�ohm�øO��ôD¶��J
v7��3X<�àC

 �hihmyü� �FSYHyü
– pu�®9:;�Æ��ÓD�ÚÛ� �Æ
– 9:;���?5ßÒ
øO�#�� �Æ
– ���9�R»Ú>��ï^RSFY_ðT�7a�<��ï��ç��²wß©µ�oÜ�"#C
– ÎGÓÚ�SQ�YSZ6�¢õ`¡�ö�6�J����u<p:!Ü+93�÷ç���Î�&

÷ç�!">g���øv4�¾È�
Üa��¯ùáâ�	ö·C
– ¶�"¬�ó:�<B��¶��úé�ý�¾	ö¨J�ÂÃd�A1®�øC
– 10MeV­��Q�9:;�J
����+�,£�«,7o3X
– ���Æåhi�D¦3��Ïï�*�ß?5(hi�!"¥�)
– ���dè·®§Qû����Æåhi���¡ÜüÈ�������*AÄß3X

[â«]
{yüa�¹B�ªø D�¹��®Æ
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– 10MeV­��Q�9:;�J
����+�,£�«,7o3X
9:;ß3�	
�ø�¢��¯¬����+�,£ßGi	
�
1dýÄ>g
d�D�$¸��P¢½ST�ÍÎ1®�¨���
Q�9:;���þ¼A5��1°1®�¨§
±

�¯¬­��$¸£>��+>·
�µ��p������Æåhi
�µ�Q�9:;��ß+µ�1d¬$®îç¯¬����+�,£
$¸óß÷G	
a�g
§¢t���Pdá�®�Ð¬���RI�
�®�0Q�9:;��+ß�9�¨§øC·ø§±

[â«]
{yüa�¹B�ªø D�¹��®Æ ¯�

14

– ���Æåhi�D¦3��Ïï�*�ß?5(hi�!"¥�)
���Æåhi�3���G����°§¨¢�r¤����Ã7
"¬d�A>g�ø±��19��7�3X©ª�¬§�Ó3�*�
�¯��°§¨�#Õ��>��
�11®�¨§
d�5o�>g��
?5�¨§øC·ø§±

9:;��
�»¢�WX�������øFGd«¸®
����
:ØÐ^®Ü�	5�Þ��WX�4ÕÜ�VàÀd×Go®Ü�
á����b7��§]�ß¨Õ	
�1d>·
±

�ª��9:;¢�WX��y´µ�¤g´µ�¨©´µ®Üý)×
>���du?�1d
�©ª¨§
±

õ�9:;<4MeVä
C ����
��7��Á
����:ØÐ^���-�§��7��Á

��RRS�T���TMD9:;<15MeVä
C $éæÁ�øO�����
����:ØÐ^���-�§��7��Á

»SÏ^òÐ<��
�5�doO
����Z[ä
C �7��Á�µ���
�5�doO
��

���Æåhi�¬§<����Z[C 3�Ïï<��d?5A�ÏïC

[â«]
{yüa�¹B�ªø D�¹��®Æ ¯�
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– ���dè·®§Qû����Æåhi���¡ÜüÈ�����
��*AÄß3X

���Æåhi¢�¡ÜßüÈ	
1����Æå�üÈ	
±��
øO����Æåhi�J
��������µ�������åá

�Dª�®§��¢�¡ÜßüÈ�øX¢������1ßá3ª
1®����¸��DªdÈ§±

2N�vð�>¢�9:;�¡Ü�ø/B¨�������ßG
o�r¿	
�1¢�û>g
±��'­é�üÈ�á�¨¢���"
¬ÂÃ	
�1�������>®§��1�®	�1d>·\	d�

'�ÔT·�×>����®Ü��¢����¸§±

��øO�hißüÈ�¨©µG#Ü��øO�Ôy"����y¦
rx£]^ß©�¨§
±

���dè·®§Qû����Æåhi�g�¨¢�¯o
'üÈ
	
�ø¢�¯o�ýÄ<p���ÍHðZ.Sß����+�,£
d4�	
®Ü����Æåhißè¦>·®§?iß:á
Cß
ø
�ø�ø¢�����ß¯ ��r¿>·
�\ø¢�j���J�
�*�5ß3X>·
�1§µ?iß¬$1�¨§øC·ø§±

[â«]
{yüa�¹B�ªø D�¹��®Æ ¯�
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