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��������� !"# $%&�������' ()� * +*,

-�.�/0� 1234&56789:;<=> ?@ABC * +*,

� 	
���

��� ������	
��� 
���
�
�
��
��

DEFGHIJ KLMNLO PQRST * U=V

W�XYZ[� \]^��&_UM`a: bcRde1 * +f

gh�iZ[� jkl�&m;n>o pq�!Rrs * +=

�q^tXYZ[� ^u.&*V,>� pq�!rs * +n

IgvwxyzHIJ {5�|!&}~`><fL&�} ^5��!�5�p#ST * +V

�k� !"#HIJ {5�|!&�~�>M**;+ P�ST * +*>

Z[��� ���rl&mm*>= ���rs * +**

^5��\�� �����-���&�m�M}*<*L ���� * +*,

�q{��������XYZ[� ���rl&:UM,>}+ bcde1 * +*,

�q{������W�XYZ[� jkl�&mLMnO� bcde1 * +*,

I���XYZ[� ���rl&�KM<>> bcde1 * +*,

5��.q# ¡¢ !"# ��8q��q{ !"#£&�V>>+¤ ¥¦§b¨ * +*f

©¡¢ª« jk¬+¤Mf*<< ­®A¯°±²³´ !"#-�.e1 * +*�

W�XYZ[� jkl�¬+��µm¬mL*,:K bcde1 * +,>

5��.q# ¡¢ !"# ��8q��q{ !"#£&�=>>LM} ¥¦§b¨ * +,*

��� �¶�! !"# ��8q��q{ !"#£&<=>> ¥¦§b¨ * +,*

���·¢��¸¹º»ª« ¼�µ_N½&¼�µ¾¿ÀÁ pq�!b¨ * +,*

���·¢��¸¹�ÂÃ¹ª« ¼�µ_N½&¼�µÄ¾ÁÅ&UÆÇÈÁÉ pq�!b¨ * +,*

¡©,q�ÊË\�. Ì8ÍÎ&m;NM,`>, P�·pq�!�� * +,*

HIJ�-�.���8 {5�|!&O;�, ÏÐb¨ * +,*

|�!9�����ÂÃ¹ !"# �q{�8]�8u8�5�£&m+ÑNLMO:Ò PQ¥¦§b¨ * +,*

I���XYZ[� ���rl&�KM<>= bcde1 * +,*

�ÂÃ¹ÓÔª« ���&µNM`V<<LKmLMÑU ¥¦§b¨ * +,*

ÕG�q^t�Ö��5�× jk�q"^Øt��£U+M*>>>�ÙÀ ÚÛÜÝÞßàRb¨ * +,<

��XYZ[� +�¤µm+�¬¬m:,>_Ò pq�!á¨RâãäRZ[ * +,<

iåæç Öèé¬Ñ�¤M*<n`M= °ÏIêëARìíîiåæïð < +,<
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ñ ¡^5��ò]� !"# óôsBõ&_;m^5��ò]� !"# ö÷gøde1 * +*,

ùúûXYZ[� ���rl&�KM*f> ö÷gøde1 * +*,

��üc^t��789ý�gøª«þ�m��U��U� ��8q��q{ !"#£&µ;�f>>> ö÷Rgø * +*`

i���cº»ª« ���Þ ULK*,,> ö÷gøde1 * +*`

��XYZ[� 	ï
�� ��n>
 bcde1 * +,*

��üc^t��789þ+;�m� ��Ö��"^Øt��£&*,>> ��b¨ * +,*

�����üc^t��789ý�gøª«
þ�m��U��U�

��8q��q{ !"#£&�;¤:==>>} ��b¨ * +,*

i��¸¹��ö÷º» !"# júgG ö�ë�R��ö÷�¸¹º» * +,<

�!^t��789ý�gøª« óôsBõ&_m�UM¼;,>*>½mÑÅÈ�Ù ��ö÷gø * +,<

��Þßª«�� �
sBõ ��Þßª«�� �q{�!Û R��Þßª« * +,<

½Ù� ��Ö� ��!!^����. mµ;�½¤Nm" mµ;¤ÑUM<>>>} #$A%E&b¨ * +,f

'��(p#)�cb»� *qé�·q��������_N�<>M�> #$A%E&b¨ * +,f

+»,-� júgG¬O¤Mn*> .÷$,- * +,n

� ������	
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����

���
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��

��üc^t��789 +;&**>>&*>f`µ 1/40�gø * +*>

+:_m�+:�U �q^t�!&µ¿È1U2Á¾MÑÅÈ3ÉÙU ×q{Ê �4gø * +*,

^5��ò]��+;�m óôsBõ&�mM�; ×q{Ê �4gøde1 * +*,

9]Û5�ª« 678.��&;M<f*M=N�¸¹æá� �9õ:ä�;<ägøde1 * +*,

=(��Í�XYZ[� ^u.&=V<> âã>�?�gøRde1 * +*,

@ÛA®¸¹gøª« ��B�"]^¬UCµµ¤M¤½¤; �9õ:ä�R@Û�5�Rgø * +,>

�m;DGgGgøª« Í�?9�] E� 3mµ; �f>> �9õ:ä�R�FGgø * +,=

�m;ý�gøª« ��Ö��·"^Øt��&��>>K HI�äJ�FGgø * +,*

��+Kº»ª« jú×q{L]^! µUNM<=> ×q{Ê �4gøde1 * +,*

�����üc^t��789ý�gøª«
þ�m��U��U�

��Ö��·"^Øt��&`f`>µµ HI�äJ/4MNëýgø * +,*

������!^t��789ý�gøª«
þ_m��U��U�

��Ö��·"^Øt��&�>>>µ HI�äJ/4MNëýgø * +,*

Ï§ÕGgøª«þäOÞß�� júq�!P���P :µ�<>>>µ äORgø * +,*

|��Q�8]��!^t��789ý�gøª« ��Ö��·"^Øt��&;R¤M_m��U äý,@RSTUDCgRÞßª« * +,<

V]�!!�!�!^t��789ý�gøª« ��Ö��·"^Øt��&+UM_m��U äý,@RSTUDCgRÞßª« * +,�

iI�/4ëýÞß�iWäsXª«
jú�5��¬�3ÅÅ3M¼ �YÈÁZ�ÙÅM*>�âãgø.q
�

�8!�[AR\]^�$ý_iWäR

�

* +,<

iI��FGÞß�iWäsXª«
jú�5��¬�3ÅÅ3M¼ �YÈÁZ�ÙÅM*>�âãgø.q
�

�8!�[AR\]^�$ý_iWäR

�

* +,<

� �����
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��

��üc^t��789 +;&**>>&*>f`µ 1/40�gø * +V

�!^t��789ý�gø� ÌË�Ö]�|]���&+;`nV>`+;=V�< STaÂRgø * +*>

é�����# Í^8r�&m�M=>, ��bcrs * +*,

deHIJ-�.���8 !"# {5�|! HIJfgÓÔ * +*,

�q{���q�ÊË\�.� hjú.3�isBõ �+M<>Mnm¤ jëRDk�êl,-� * +*,

|89��mnèt]^Bsª« Í^8r�&B�\o�7é�6��p ��qúde1rmns * +*,

gt{��^Ö�èuv !"# Í^8r� wtqúBs * +*,

xy�¸¹zßmnª« Í^8r�&N;¤M*=>m ��qúde1rmns * +*,

uv�u{ª«|}/~ $�����õ ¤LLM�=ma�KM, âã%E&gøde1 * +*<

�q^t�Ö�� !"# �q{�8]�8u8�5�£&`n> êc>�?�Þß * +*f

ù��W�Z[� jkl�&�3ÉÙ¾ mL*`:K bcde1 * +*f

�\�.�¸¹Þßª« !"# �t�&�OmM<, âã%E&Þß * +*f

�!\!�Þß�xyz·g�HIJ (é� Nm��;UNn>3 �!\!�Þß * +*n

UD�S�/�ëÞßª«�� $�-�¶�¶�&_+¤M,>> �©¡�»	�R��RÞß * +*n

aÂ�{��Þßª« $�-�¶�¶�&_ÑKM,=< aÂ����þ{Ê ×��Þß� , +*V

aÂ¸¹Þßª«¬ $�-�¶�¶�&_LUM,=, aÂ����þ���/ëÞß� * +*V

STaÂMNëýÞßª« jú�§ ��UM¼*>>> aÂ����rSTaÂMNëýÞß� * +*V

aÂ¸¹Þßª«¬ $�-�¶�¶�&_½�M,=f aÂ����þ@Û�/ëÞß� * +*V

iWäsXª« jú�5��¬N;¤M=U !"# �[\]�ä * +,>

âã��SÞª« 5{�&½µM<� �����Þß * +,*

�!^t��789 óôsBõ&_mM,>*f �v·1/40�gø * +,*

aÂ¸¹Þßª«¬ �ú�§l9 Uµ;M�>> aÂ����þ���/ëÞß� < +,*

aÂ¸¹Þßª«¬ �ú�§l9 ½µM�,* aÂ����þ@Û�/ëÞß� f +,*

q �!á¡ª« �ú�§l9 µLmM*,� aÂÞßª«¢£ * +,*

�W�¤t�!rsª« �ú�§l9 :_M*,� aÂÞßª«¢£ * +,*

aÂ�äOÞßª« júq�!P���P ��ÊË5��CµMf aÂ����þSTaÂMNëýÞß� * +,*

���/ë·¥¦§§¨ëý¸¹Þß� �ú�§l9 ©� �ª««
aÂ����r���/ë·¥¦§§¨ë
ýÞß�

* +,,

'��(p#)�cb»� *qé�·q��������_N�<>M�> %E��Þßþ¬P­®gø� * +,,

����E�L��ò8q�� *qé�·q���������mµ�`>> '��(p#)�cb»�R¯�gø * +,,

{��¢£�° � júÍ�? fV3M © {��Þßª«¢£ * +,,

�G4�±ÛCggøª« $�×qÖ]^¬mµµM,>,�MO aÂ�I§§¨ëýR±ÛCg�gø * +,<

aÂ�IW§§¨ëýt�u5Ë�#Í��8� $�×qÖ]^¬¤�Á�É1�1²ÁÅ,>,=þO� aÂ�I§§¨ëýA³´ª« * +,<

9��.Þß�p��8�^t�§µ¶ ���5p!¬�Uµ,·�UM>>>MOL
aÂ�I§§¨ëý�³´¸�9��.
R¶�

* +,<

q{�^t��789 !"# jú×q{L]^! ×qL^! �mUM*`>> ��¹Rgø * +,<
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'��(p#)�cb»� *qé�·q��������&_N�<>M�>' âã%E&Þß * +,<

%E�?(.5�7 !"# jk�t�¬¬�µ:M,,' º»�JR%E&R¨¼���½¾ * +,<

aÂ@Û�/ë¸¹Þßª« $�-�¶�¶�&_�½M<=f aÂ�R@Û�/ëR¸¹Þßª« * +,<

aÂ�¿ÀÁÂ¸¹Þßª« $�-�¶�¶�&_ÑKM<=<' aÂ�R{��R¸¹Þßª« * +,<

Ã�/��·¥¦§§¨ëý¸¹Þßª« $�-�¶�¶�&_LUM<,�'
aÂ�RÃ�/��·¥¦§§¨ëý¸
¹Þßª«

* +,<

IW§§¨ëý¸¹Þß� $�-�¶�¶�&L;�M<��' aÂ�IW§§¨ëýR¸¹Þßª« * +,<

âãaÂÞßÄÅ $� Æ�.�sBé Æ�.��t}�
aÂ����ÞßÄþÇÈÉ�RÊËÄ
Å

* +,<

Ì¨��§HIJ�ÍÎÏÐÑ jú�§ �!\!�ÞßR��R�Í !"# * +,<

IW§§¨ëý¸¹Þß� $�×qÖ]^¬L+`,¬m*f aÂ�IW§§¨ëýR¸¹Þßª« < +,<

Ã�/��·¥¦§§¨ëý¸¹Þßª« �ú�§l9 Uµ;M�>>
aÂ�RÃ�/��·¥¦§§¨ëý¸
¹Þßª«

* +,<

Ò�� ��Ö� ��Í�\q��. jk�t�¬¤mUM*�*} �î��ÓRÞß < +,<

aÂ�IW§§¨ëýÞß� $�-�¶�¶�&L;�M<�� aÂ�IW§§¨ëýR¸¹Þßª« < +,f

aÂ�@Û�/ë¸¹Þß� �ú�§l9 ½µM�,* aÂ�R@Û�/ëR¸¹Þßª« , +,f

aÂ�@Û�/ë¸¹Þß� �ú�§l9 ½µM�,* aÂ�R@Û�/ëR¸¹Þßª« , +,=

aÂ�{��¸¹Þßª« ÔÕsBõ µ;ÖµM<�>>: aÂ�R{����R¸¹Þßª« * +,`

BL�×�ØÙ�?(.5�7�!� jk�t�-���¬�µ:M,, aÂ�R�î%E�R¸¹Þßª« * +,�

Ã�/��ÚÛ¥¦§§¨ëý¸¹Þß� $�-�¶�¶�&_LUM<,�¾
aÂ�RÃ�/��·¥¦§§¨ëý¸
¹Þßª«

* +,�

�m;ý�gøª« ��Ö��·"^Øt��&�V>>&�m;M�U aÂ�R�FGÞß * +,n

�\�.%E&¸¹Þßª« jksBõ¬�Om=,>> âã%E&Þß * +,n

aÂ�@Û�/ë¸¹Þß� $�-�¶�¶�&_�½M<=f} aÂ�R@Û�/ëR¸¹Þßª« * +,n

aÂ�Ü�.�±/äÛ¸¹Þß� $�-�¶�¶�&_+mM<==} �������	
��
������� * +,n

aÂ�{��¸¹Þß� $�-�¶�¶�&_ÑKM<==} aÂ�R{����R¸¹Þßª« * +,n

��üc^t��789 júpÝ�.�£¬�8q��!+;�m !"# aÂ�RSTëýRÞß * +,n
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��

�!^t��789ý�gøª« +;&`nV>_m&=V�<�UO&�`Vf+UU 1/40�gø * +*>

�!��8#q{�^t��789 O�Ö½NK �mUM*>>>&µUM=> q{���gø * +*`

�!^t��789ý�gøª«
��Ö��·"^Øt��&�nV>_m&=V�=�U&_*nnnµ
+UU

1/40�gø * +,*

q{�^t��789 jú×q{L]^! �mUM*=>> q{���gø * +,*

�S�±Û� óôsBõ ¤ÖmM�¾2�' äýb¨^äý�Þßàáb¨ * +,<

â�äAb¨�iWäsXª«
jú�5��¬�3ÅÅ3M¼ �YÈÁZ�Ùã=���gø.q
�

,÷á¡^�8!�[AR\] * +,<

�!^t��789ý�gøª« Í�?9�] E� �U¼ �¤ 1/40�gø * +,`

q{�^t��789 Í�?9�] E� �mUM*=>> q{���gø * +,`
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��� 
���
�
�
��
��

��üc^t��789 pÝ�.�£&�8q8�!;Oµ,`V> STaÂr\��rÙs�Ö�sgø * +*>

ä¡�¡å�æ© !"# pÝ�.�£&;ÅÙÈç1�É�m��OMf>>> #$�.÷$gø * +*,

q{�^t��789rÑ�|ès jú×q{L^! OKM<,>é q{���gø * +*,

ñ¡�æ© ��Ö��·"^Øt��&`nV>µ¬_*=<>µ �©¡Rgø * +*,

�q^tpÆ�è,@de1 !"# �q�!���¤L8� N¤+ÖUV>> #$�STaÂgøde1 * +*,

��� �¶�! !"#  å�q{ !"#£&µ}�&;�:U�<*> ¥¦§b¨ * +*,

��� �¶�! !"#  å�q{ !"#£&µ}�&;�:U�<*>> ¥¦§b¨ * +*,

Ì¨��§HIJ jú�§&�U�M=V>>�� êëb¨ * +*,

ëì��§HIJ jksBõ&+M�`>>í pq�!ST * +*,

��üc^t��789 ��Ö��·"^Øt��&��Ö��**>> 5�£ #$�.÷$gø * +*,

î¡ DGgGgø� �5�� �3ÇÈÙ µK �9õ:ä��FGgø * +*,

ä¡�¡å�æ© !"# ��Ö��·"^Øt��&**>>�m�UO_*`>>µ âã>�?�gø * +*,

q{�^t��789 jú×q{L^! OKM<,>� ��¹q{���gø * +*,

��.è��!^t��789 jú�§"�.#&_mM<** aÂ�©¡gø * +*,

��� �¶�!� !"#������]�69
�

��8q��q{ !"#£&þ<*>>ï<*<>�� ¥¦§b¨ * +,*

�q^t¯,@á¡ !"# }N:_+ÖL Ç2ÁÁ²ðÙñÁ:f �FGgøRde1þ;·â·ò� * +,<
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��

óI�ôñ¡�æ©�æ© ��Ö��"^Øt��&�>>> ö÷gø * +,`

óI�ôä¡�æ©�æ© ��Ö��"^Øt��&`fV> /4ëýgø * +,`
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�
+,-./ 
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� 	 � _X!�X
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�� � � � � eRCfgX
* 

� ����� � � � � hi!��jklm!��VDn!�* 

� �������� � #$()o$p%Wq* 

� ���� � � � r s��t�]uXv 

�� ��� 

� � !" 

(1)r ��12wx%9BC1D 

STUF%��12�<=5yz{|*+}~.������l�:;STUF��12����y���

��12'3�:;��%N}C��%�M*�<=5��]12��*%O��*+,u�<��<�%

��C67wx+9����]1D��~./ 

STUF�
%yz{|���Xv%� C��*�¡u���z�<��¢��)£�Cl�¤¥�¦

�89+§-./ 

(2)r :;�
%��89 

STUF��¨5©ª%���l��<=5:;«¬%­®C{¯°*+}~.������l�:;S

TUF:;«¬yz±²��STUF��¨5:;��%N}CX³´µ*�¡u�}~.�:;«¬�M

�¶�*�·u�:;¸�+¹º�./ 

(3)r :;��%»��� 

¼½�C¼¾�]¿À:;%«¬+§5.~�������l�:;STUF�<��
�:;���M�

¶��y���»�%ÁÂÃCÄÅÆ*Ç±º=5:;��o$p+Wq��:;��%»���+�M�

./ 

��ÈÉ�]-.����X³��Ê��Xª��Ë�ÇÌ-./ 
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+£D��VWÑÒ]���¡u�STUFEFAGFH�ÓÔ��ÕÖ+§-./ 

� %&'( 

�STUFÎ�-�u5�%��Cl��<=5×P�CØÙ�ÚÛ���%ÜÝ��
�¡u��¼½�

]{Þ+�ßÐ4à�áâ��=u��KL��~����l��¡u�Iã�ä%�å+æ~5ç�+­�
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(1)r MN%VW,X 

MN%VW,X�����èéßê^ëìí�
��î3VW�+,-./ 

ï èéßê^ëìír r ð�ÀÇñò�]óô+wÀ��õöð 

èéß÷%øP5ù)
�6ù)+ÈÉ�����l��È=5úû+üý=5.~�èéßê^ëì

í+Wq�./ 

��ÀÇñò�]óô+wÀ��õö�����5 ¡%þ�@F�+����@F������F��

áâ���À+,-./ 

Wq	
�º�
ù����	¢�¦��Æ
��� 

�þ�@F�

����%��g����öð� â!���+��g��ß�õöð 

"#$%+P&Ç�~'àö� ()*ð��¡+Ï-��#$%�¡u�+�ã�À��õöð 

,-./+Ï4]ã�ëï0?Î¹�51ö

ðê^ëìí23%�u�uï0?45FA+¹-�ß�õðr

r 6789Ç:5H;�<T=>+¹?õöð@A�Ì5BCÇ9C�����ß�õöð 
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3 4� 

[������] 2015���
�:�D-23{����� .��OA�NoV GII.4 Sydney_2012RSTUH-��

*�1D-���
��PBS(-)�10���%D�12000 rpm�20����D-�_�?�*��PBS(-)����

�D��hNoV%D-� 

[�	��
] ������� �¡¢�£�¡¢�¤¥v¦10§*�¨�©ª«¬�OH��hNoV­®50 ml

���PBS(-)*�¯��¨�©ª«¬�?Ei°�X±²³´µD-�¶·�¸«¹º*qr�»¼�½D-�

[��
�] ¾¿À����23Á�M¼ÂÃÄ�ÅÆÇ���È23Áa6ÉÊË	��Ìefg �rg�Í

Î	Ei�¾¿À����STQÏ�ÐUH�PQ*wÑÒÓDAMND-�»¼h»Ô�2.5M MgCl2*ÕÖ×

[0.05M���XØ�¯-�jkl¶·�¸«�nÙ¹ÚD�¶·�¸«ÛÜ�3�Beef extract�pTD-�p

Tº
High Pure Viral RNA Kit (Roche)�XYRNA*ÝTD�High-Capacity cDNA Reverse Transcription Kit (Applied 

biosystems)�X�Þßàáâ*tO cDNA*ã�D-�ã�D- cDNA
ä�åæçèé�/ê�/ëìÑÊí

ëìîïKðÌ�������STQ�yOAÏ���19�5ñ14ò�ëÊ:'0514004ó	�ôõA¿Ç�¸

�öPCRQ�XY1I»¼*tO�÷iH-1IøEiùúû*üTD-� 

5 6� 

ùúû
��R0.11���_�ý���� �¡¢�£�¡¢�¤¥v
OþH&0.1�*rù�@,A�Oø

%�u-�ùúûR�OC�*���-,���*hOA�¨�©ª«¶·�¸«¹º�X®jkl¶·�¸«

¹º�ùúû*üTD-%W¹��¨�©ª«¶·�¸«¹ºR 86.5��jkl¶·�¸«¹ºR 14.4���u

-W%Ei�ùúû�r�C�
jkl¶·�¸«���UH-����*����T�vAO�OW%R�	

UH-�_W�jkl¶·�¸«Ei��TPQ%DA�Hatai�2011	�~��
Ojkl¶·�¸«�Ú�

��
�-Ç�ª¿�T*»³-R�ùúû�b?�
y�Ri�Eu-� 
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�� DAY ���� MTime Cs134 Cs137 T-Cs �40

�sec) ��	
��) ��	
��) ��	
��) ��	
��

� 2016.10.6 10:15 3600 9.68 54.6 64.3 323

� 10:40 3600 8 34.8 42.8 191

� 11:00 3600 4.48 32.1 36.6 222

� 11:15 3600 0 4.5 4.5 275

� 11:35 3600 12.1 73.2 85.3 190


 11:50 3600 9.47 70.1 79.6 258

�!� �����	
� RI ����  

Ì��	�� Ó 

��������	
��
�������

�� ��� ���� M Time Cs134 Cs137 T-Cs 	40


sec) 
��
��) 
��
��) 
��
��) 
��
��

1 201812.1 3600 0 58 58.0

2018.10.12 0 66 66.0

2 201812.1 5400 19 60 79.0

2018.10.12 0 59 59.0

����� 9.68 54.6 64.3 323

��������	
��
�������

�� ��� ���� M Time Cs134 Cs137 T-Cs 	40


sec) 
��
��) 
��
��) 
��
��) 
��
��

1 201812.1 3600 0 37 37.0

2018.10.14 0 41 41.0

2 201812.1 5400 0 41 41.0

2018.10.14 8.1 42 50.1

����� 8 34.8 42.8 191

��������	
��
�������

�� DAY ���� M Time Cs134 Cs137 T-Cs 	40


sec) 
��
��) 
��
��) 
��
��) 
��
��

1 201812.1 3600 0 47 47.0

2018.10.17 0 45 45.0

2 201812.1 5400 15 44 59.0

2018.10.17 0 40 40.0

����� 4.48 32.1 36.6 222
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T-Cs （Bq/kg) Ｋ40 （Bq/kg)
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q
/k
g
)

Time

� 4 �����	
� RI ����  

���� ��� �aI

� 64.3 62.8

� 42.8 48.0

� 36.6 42.0

� 4.5 0.0

� 85.3 98.0

� 79.6 109.0

T-Cs�Bq/kg)
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MRM(m/z) �&'� Quantitation                     Confirmation

PTX1      892.6  ,839.6          892.6  ,821.6

PTX2      876.6  ,823.5          876.6  ,841.6

PTX6      906.5  ,853.3          906.5  ,835.5

�)'� Quantitation                     Confirmation

OA 803.6  ,255.3          803.6  ,113.0

DTX1      817.5  ,255.3          817.5  ,113.0

YTX       1141.6 ,1061.7        1141.6 ,855.4
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4� 5� 6� 7� 8� 9� 10� 11� 12� 1� 2� 3� �

������	 1 2 3
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��
��	 1 3 1 5

����� 1 1 1 3

A������������ 1 3 8 1 1 1 2 1 4 2 24

������ 6 12 11 10 11 15 9 2 13 9 2 9 109

� !" 1 1 1 3

#��$% 3 1 5 2 11

&'�'( 1 1 2

)�*�+,- 1 6 5 12

./�012� 1 1 3 4 2 11

��3�4�5 21 7 8 36 28 28 20 148

./�6��� 4 5 5 6 5 3 3 1 7 8 3 2 52

7��8�� 5 3 8

9��8�� 1 1 1 1 1 4 1 10

:;<� 6 5 23 16 11 7 9 2 1 3 4 3 90

1;<� 6 10 12 16 2 10 12 5 5 4 1 83

=>'(	 2 3 6 16 2 1 3 4 3 3 1 44

=>� 1 1 2 8 7 2 5 1 2 29

�������	 1 1 1 2 5

��?@AB 1 1 1 3

CDEFG 1 1 2

HIJK 2 1 1 4
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�2 ������	
��
�28�4��
�29�3��

����� 4� 5� 6� 7� 8� 9� 10� 11� 12� 1� 2� 3� �

Adenovirus 1 1 1 1 1 4

Adenovirus 2 4 2 1 2 2 1 1 13

Adenovirus 3 2 2 1 1 3 1 1 11

Adenovirus 41 1 1 2

Adenovirus 5 1 1

Adenovirus 64 1 1

Astrovirus 1 2 2

Coxsackievirus A4 6 2 8

Coxsackievirus A6 2 1 3

Echovirus 6 2 2 4

Echovirus 9 6 27 6 1 40

Herpes simplex virus 1 1 1 1 1 2 1 7

Human coronavirus 1 1

Human herpes virus 6 2 4 3 5 1 1 1 2 1 20

Human herpes virus 7 1 1 1 1 1 1 2 1 9

Human Metapneumovirus 1 2 1 2 1 1 1 9

Human Parechovirus 1 1 1 1 3

Influenza virus A/H1N1(2009) 1 1

Influenza virus A/H3N2 1 1 8 37 25 25 18 115

Influenza virus B(Victoria lineage) 9 3 1 1 2 16

Influenza virus B(Yamagata lineage) 10 5 15

Influenza virus C 1 1

Mumps virus 1 1 1 3 3 3 12

Norovirus genogroup II 1 2 1 1 1 5 3 1 5 20

Parainfluenza virus 1 1 1

Parainfluenza virus 3 3 11 4 4 22

Parainfluenza virus 4 1 2 2 1 6

Parvovirus B19 1 2 1 1 1 6

Respiratory syncytial virus (RSV) 1 6 6 4 5 1 23

Rhinovirus 8 4 9 5 1 3 10 3 1 3 1 48

Rotavirus group A 4 2 1 1 1 1 1 1 12

Sapovirus 1 1

Bordetella pertussis 2 2

Streptococcus pyogenes 2 3 1 2 4 2 14

� � 40 40 43 51 29 24 26 19 61 40 47 33 453
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(1) ������

�	
 � �
� � ����
 ���

������� � 3 � Human herpes virus 6 1

Human herpes virus 7 1

RS������� � 5 � Respiratory syncytial virus (RSV) 4

� !"# � 3 � Adenovirus 3 2

A$%&�'()*+� � � 24 � Streptococcus pyogenes 14

���,-�/,-�� � 109 � Adenovirus 1 2

Adenovirus 2 2

Adenovirus 3 1

Adenovirus 41 2

Astrovirus 1 2

Echovirus 6 2

Echovirus 9 2

Human Parechovirus 1 2

Norovirus genogroup II 20

Rotavirus group A 12

Sapovirus 1

./0� � 3 � Parainfluenza virus 4 1

Rhinovirus 2

1��23 � 11 � Human herpes virus 6 1

Human herpes virus 7 2

Parvovirus B19 4

45�56 � 2 � Human herpes virus 6 1

Human herpes virus 7 1

Parainfluenza virus 3 1

Rhinovirus 1

7�8(9:; � 12 � Coxsackievirus A4 7

Coxsackievirus A6 1

Echovirus 9 1

Human metapneumovirus 1

<=�>?@� � 11 � Mumps virus 8

�(A�B(C � 148 � Influenza virus A/H1N1(2009) 1

Influenza virus A/H3N2 113

Influenza virus B(Yamagata lineage) 15

Influenza virus B(Victoria lineage) 15

<=�D!"� � 52 � Adenovirus 2 1

Adenovirus 64 1

Herpes simplex virus 1 2

E+�F"� � 10 � Mumps virus 2

G H (1) � 393 � 252
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(2) �������	


�� 
 ��� � ����� ���

���� 
 90 � Adenovirus 1 1

Adenovirus 2 4

Adenovirus 3 6

Bordetella pertussis 2

Coxsackievirus A6 2

Echovirus 6 2

Echovirus 9 15

Herpes simplex virus 1 1

Human herpes virus 6 1

Human Metapneumovirus 2

Mumps virus 1

Parainfluenza virus 1 1

Parainfluenza virus 3 8

Parainfluenza virus 4 1

Respiratory syncytial virus (RSV) 4

Rhinovirus 18

���� 
 83 � Adenovirus 1 1

Adenovirus 2 3

Adenovirus 5 1

Echovirus 9 1

Human coronavirus(NL63) 1

Human herpes virus 6 1

Human Metapneumovirus 6

Human Parechovirus 1 1

Influenza virus A/H3N2 2

Influenza virus B(Victoria lineage) 1

Parainfluenza virus 3 11

Parainfluenza virus 4 3

Respiratory syncytial virus (RSV) 13

Rhinovirus 21

����� 
 44 � Adenovirus 2 1

Echovirus 9 20

Herpes simplex virus 1 2

Human herpes virus 6 7

Human herpes virus 7 3

Influenza virus C 1

Parvovirus B19 2

Respiratory syncytial virus (RSV) 1

Rhinovirus 1
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Abstract

　We have developed an efficient tissue culture method for the endangered plant Dicentra 
peregrina. First, we analyzed the composition of the soil on Mt. Iwate, where D. peregrina grows 

wild, and prepared a culture medium based on the results. The leaf blade, stem, and petal of D. 

peregrina were cultivated, and the leaf blade was found to be the most suitable for callus 

proliferation. By examining the optimum amount of two plant growth regulators, NAA and BA, 

adventive buds were induced from the callus. Moreover, a culture medium with a high rooting rate 

was prepared by determining the optimum amount of charcoal powder and sucrose. The survival 

rate was 90%, and all plants flowered after the subsequent acclimation and raising of seedlings. 

The developed technique will permit efficient mass propagation of D. peregrina as a medicinal 

plant.

Key Words: Dicentra peregrina, callus, adventitious shoot, survival rate, mass propagation

絶滅危惧植物コマクサの組織培養による大量増殖
 In vitro propagation of the endangered plant Dicentra peregrina

�7���%7���%����%����

 Tomoaki Oyamada, Kiyoshi Yamauchi and Shigekazu Kurakake,Tomoyuki Kawame

Research Institute for Environmental Sciences and Public Health of Iwate Prefecture, 

Department of Earth Science, 1-11-16 Kitaiioka, Morioka, Iwate 020-0857 Japan
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1.　材料および方法
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1）外植体の選定（試験 1）
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2）カルス増殖試験（試験 2）
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3）不定芽誘導試験（試験 3）
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4）発根培養試験（試験 4）
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5）培養苗の順化・育苗試験（試験 5）
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6）統計処理 
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2.　結果および考察

1）外植体の選定（試験 1）
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2）カルス増殖試験（試験 2）
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3）不定芽誘導試験（試験 3）
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4）発根培養試験（試験 4）
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5）培養苗の順化・育苗試験（試験 5）
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hì a*bF*qrs!rt?[ABQRRS%uvQRwR%fQ%xWXBykrzby{H�IP|}X

hefTUCyrzP~��^fXhieH�C`a**qr?[jdy{H�IFCQRwQ %?F�5�

H��RR�P���A���?�BU�hrtCQRw�%?F�U?������HrtCQRw�%?FQRw�%

rzTU�Q���Hrtb|}��C%E�IJKt_�"XBAdef_|}��hi9:.;<=>H

����F��wRR���bc\C`a**qr?[jd�Ir_z��?JKXBAdefTUCy{H

��_��H�bF8�C ¡¢£�¡¤H¥¦§l?¨©B��XC~�Xhef_ª«��di�

¬hC9:.;<=>H�I_|}��hrz?[AB­C<�®�¯°H�&±²?Fy{HNO_|

}��8A_C<�®��°bcdS&³´?9:.;<=>HNOH�_|}��hrz­c©hi�I

µ¶H·XA�^rtbcd`a**qr?[ABFÇ ¹º?¨\»¼_bpdrzf¸¹º?¨d»¼
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Cooperative research on analytical methods of emerging contaminants in water 

and sediments 
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/01�2�345�
TEA�+6log Pow7-2.389!:;<�=>:?@ABC6DEFG�

H0IJ��KLMN;OPQRSTUVN;�QV.WXYAZ[\]Q^_`�XaYb6T

"?@;cdefghN;ij.klXmn.o�`pqrsT"?@.tu^_`�X7v$;

��wdxy7z\6��{;|}x~;��7��8^_`�X?@ABXa ��A+6�$

���S7�K�b TEA;��m 1)�Q�6���;��!.o�Xx~wd���b;A��l

Xa 

2 �m 


1���m;�� 

��! 50mL Yb+�! 10mL .����/���?@����6C18 � ¡�/0¢£.¤!

�¥�2�3A¦§lXa¦§¨�©ª�6LC/MS/MSA«u�ba 


2�wd¬­ 

����;��!
��!6�!�61 ®¯685 °±.²�`62015(2016 $�.R�`wd�

x³�baYb 2016$�.+62015$�wdA�!©�7´µAB�b¶·¸ef¹º�� 12®

¯;»¼wd½B¾¿`x³�ba 

3 ÀÁefÂÃ 


1�����ÄÅ; TEA;°§ÀÁ 

wd;ÀÁ6��!A 0.0051(1.5Æg/L6�!A 0.012(1.4Æg/L; TEA7��ÇÈÄÅA°§

^_ba��!A´½<©�; TEA7°§^_b®¯+6�ÉÊ;¹ÅËÌ;Í�®ÅA6Î*Ï

!Ð�ÑÒÓ!;¹ºÔ7Í�8Õ«^_X��ABC6Ö;×�ÉÊA©�7<R�b®¯.²

�`½ØÙ;ÚÛ7ÜS_baYb6�!A+¶·¸A´½©�7<R�ba 


2�¶·¸ef¹º��; TEA°§ÀÁ 

��!.²�`Ý¹.Þß`Ï¹ÅA TEA;©�7<\zXÚÛ7àS_baYb6×®¯.

Þá�`©�7<R�b 2®¯
B-1ef E-1�âã;ä®wd���b76Ó§å8zXæPçN

+èé^_zR�ba2®¯8½!Ô+êz\6B-1+*�;ëì®�¹_Xí��;Ï¹®¯AB

�ba 

4 Y8- 

x~wd;ÀÁ�C6��!{.o�`/01�2�345�7[\°§^_Xî87ïð�ba

Yb6ÑÒÓ!N;ñòå7/01�2�345�©�.kó�`�Xôõ:7ö÷^_baø�6

ÑÒÓ!N.�Xñòå;ùð.+6¹ÅËÌúbC;ñûüýÔ�Âþ�b���0��wdN

�x³lX��7BX8Â�Xa 
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