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 I�-X7→→%
 ���→→→→→→→
 �XT���→→→→→→→
 .2�40 .S,→→→→→→→� .�#→→→→→→→
 m���→→→→→→→
 . S-→→→→→→→→8. I→→→→→→→→* . P�→→→→→→→→� :�5�→→→→→→→→�
 ���W#U→→→→→→→@ .�%2��→→→→→→→�� �→→→→→→→� ∂→→→→→→→�4#0 .I,7→→→→→→→� ∂*��→→→→→→→�� ∂→→→→→→→�4#0 .∂#�→→→→→→→*
 &�� .��G→→→→→
 m���→→→→→
 .＾�����→→→→→� .����→→→→→3 .&!�4�→→→→→� �#	→→→→→� .∂���7�→→→→→→5 #,�/�→→→→→→�
 .∂��G→→� �Q#U	→→� n#�→→@ �→→8�4 .��#7→→� J7→→3 �#	→→� .��#7→→� �;→→3 .��1-→→

 �→→→→→% o��→→→→→� �→→→→→? ∂
��W#U→→→→→@ ���→→→→→* � ∂,�+##�→→→→→� � ∂#,#→→→→→� ���W#U→→→→→→@
 6�*� �;3 I�� �� E�*0 ∂*�'*4 ＾��� .�5�� �1→� 4�#→� ��#7→� ∂�p→�� 9#→�
 ���→→→→→@A I,7→→→→→� J,→→→→→5 I��
−>#→→→→→? �4 ���→→→→→� ��#7→→→→→� .�→→→→→% ��#7→→→→→� � ���B→→→→→→C�
 ��b�E�,→→→→→�� �q→→→→→� I��'7→→→→→? �4 ��#7→→→→→� I��'��→→→→→� ＾!�*���→→→→→@A E�,→→→→→�� �→→→→→→
 4#→→→→→→5

  .�5��

��� ����	 
����� ���� ��� ��� ＾��
���� � ���!�" #���	 :$ #%&
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∂��	 ＾��−��� �� ∂��� �����

 

 �? ��#5∂� ∂W�@ ∂��*�-5 �? ＾���4 �%��#7� ���? 2�*� I�7% ��       
 J→→→→→M��→→→→→3 �→→→→→� �G→→→→→8 I�-X7→→→→→% .4��4 ���→→→→→@A 4#→→→→→→@ �4 �� "#→→→→→→� ���B→→→→→→C� �7→→→→→→%
 �4�K'*� ��78 !� 4#5∂� �'��� ��? �� ∂��%&�� �%�? ���BC� E���→*�
 ��4��→→→→→→→→� J��→→→→→→→→5 �%�?��→→→→→→→→� I→→→→→→→→→�� .(Barcode) ��4/→→→→→→→→→�� ＾�%��→→→→→→→→→�!�4��/→→→→→→→→→�� !�
 _(>�� ��#W �� � ���−>#? ∂��@ ��3�� −� �4 ���BC� !� ＾4��!
 ∂�#7→→� �4�K'→→*� ＾��→→� &�� I→→�� �→→→? �→→→���4 ���→→→M ��#7→→→� ＾��→→→3 E!�T→→→� ＾��
 �→→→→→→→? �*� I→→→→→→→�� �8#→→→→→→→
 J��→→→→→→→M �',→→→→→→→� .��0∂→→→→→→→→� ��→→→→→→→→? �→→→→→→→→� ��-→→→→→→→→�0 L�→→→→→→→→* j �→→→→→→→→
 Ｑ �4
 ��#→→→→→→→W �→→→→→→→� ���B→→→→→→→C� I→→→→→→→�� � �(�→→→→→→→� ∂�#7→→→→→→→� ���B→→→→→→→C� I→→→→→→→�� �→→→→→→→� ∂*�'→→→→→→→*4

 .([) �*� n�@ 4���� � ��R����!0 S��� 2�'*4 �4 d�� �����	�
 �4 � ∂��
�4 ��#W �� �%��#7� �*� �'G� 4#5∂� ＾��04�→� E���→� �4
 4�;→→→→�� ��#→→→→W �4 �→→→→
 ��#→→→→5 ���→→→→@A k�'T→→→→� ＾�%−��→→→→
 �4 E�,→→→→�� ��#→→→→→W
 !� S� �%s��#7→→→→→→→→→� .�5�→→→→→→→→→� ��b�E�,→→→→→→→→→�� ＾�R→→→→→→→→→→�4 !� �4�K'→→→→→→→→→→*� .∂,→→→→→→→→→→� �4 ^�→→→→→→→→→→�
 �4 �4�K'→→*� �→→� ∂,�-��→→? ＾�%�4�K'→→→*� �G→→→8 ∂#�→→→* ＾�%−��→→→� �4 &!�4�→→→�

 .(Y) ��#5∂� ＾���GR� ��-�0 �����	

 

 ∂��� −
�+ ,-/" .0

 −� ∂,�+##�→→→→→→→→→→� ＾��-→→→→→→→→→→� E�#-→→→→→→→→→→� �→→→→→→→→→→� ∂#�→→→→→→→→→→* ���→→→→→→→→→→
 −� �→→→→→→→→→→? ∂��R-→→→→→→ →→→→→%
 ＾��→→→� �Q#U	→→→� I→→→�� ���→→→@A �G→→→8 ∂#�→→→* −��→→→� .4#→→→5 :�T'→→→�� L#U	→→→�
 ��→→→→5 ��#→→→→
 ＾�%−��→→→→� 4#5∂→→→→� t��→→→→� ���K'→→→→� ∂��→→→→�! J→→→→W�#→→→→� �4 �4�K'→→→→→*�
 ∂'*B���f�→→→� ＾�%−��→→→� ��1→→→� ∂→→→3��→→→8 ＾�%E�→→→��4 � ∂��(→→→�� o��U→→→� ＾��→→→→�

  .�����∂� ���M �4�K'*� 4�#� /��
 67→8 ＾�%��#7→� ���→@A .L�,�+##�→→� −��→→� −� ∂�→→W� o�→→% 6→→M�� �4
 �� ��#7→→� �→→% ���B→→→C� �D→→?� �→→3 �→→→? �*� ∂7�→→→� �����→→→� !� JW�→→→3 ��→→→5
 −� J→→3��→→� ��E��→→� �4 J,→→5 .4!�*∂→→� �→→%��→→� ��-→→�0 ＾�%���→→→�!0 �G→→→8

 .(℮) �*� −�+##�� �����
  :�-
�#W �4 �� ∂#�* ＾�%−���

 Master Cell Bank : MCB .Y
 Manufacturer�s  working cell Bank : MWCB .Z

 
 MCB −
�+

 −� !� �'→→→→→*4 �→→→→→% �→→→→→? �*� E�(7→→→→→%  ＾�%L#�→→→→→* !� ＾���#7;→→→→→� J��→→→→→5
   .�����5 N'�� ^T�� ����

 

 ∂(��) ＾��−*�+ !�,-� �! ����	 #���	 :. #%&

 ��'→→→→�� �→→→→→? �*� ���→→→→→8 ∂#�→→→→→* ＾�%���→→→→→
 ���→→→→→@A J	→→→→→� 6→→→→→M�� �4 MCB

 ∂��7→→→
 �→→→�� .4���∂→→→� ���→→→M ∂K�→→→? L�'-→→→? ∂��→→→�!�� 4�#→→→� ��→→→→5 ���→→→→@A L#�→→→→*
 �→→→→→→→��4� ��→→→→→→→? �→→→→→→→��� �-'→→→→→→→→5�4 ∂#f→→→→→→→→M J��→→→→→→→→M u��'→→→→→→→→� ∂K�→→→→→→→→? L�'-→→→→→→→→? ＾�%���→→→→→→→→�!0
 ＾���GR� ���* �4 �/;� ��7�(�
 ��#W �� ∂#�* ＾�%���
 I→�� .����∂→�
 6��� E+��'�� ＾��3 !�� �� 6��� E!�T→� d*#→
 !��→� 4�#→� ＾���→* .��#5∂→�
 ∂#�* ��? �� �? ∂��!#���? ������ JD� ＾4��#→� �4 .4#5∂→� I���→

 J�'→→→→→→� ＾4) �-��→→→→→→� ∂�4!m→→→→→→� !� L#�→→→→→→→→* ��--→→→→→→→? �1��	→→→→→→→� 4�#→→→→→→→� �*� F��'→→→→→→→3�
 4�7;→�� P�R-→% _��T→
 !� �%L#�→* �v�K→3 ＾��� DMSO (�����→(?�K#→*
 �4 .�*� !��→� 4�#→� �'7→? �4��→� �4 �→% E0 6��� E+��'�→� �4 ＾���GR→→� �
 �4 ＾��→→→→→� �4�K'→→→→→*� �G→→→→→8 ∂#�→→→→→*  ＾�%���→→→→→
 ���→→→→→→@A J	→→→→→→� MCB 9#7;→→→→→→�

 .(Ｑ) 4#5∂� :#(	� MWCB

 
 MWCB −
�+

 �→→→→→� −� �→→→→→? �*� ∂
����	→→→→→
 ＾�%��→→→→→? P�;→→→→→�� J	→→→→→� ∂#�→→→→→* −��→→→→→� I→→→→→→��
 �4�4 ��→→→→→→? /→→→→→→?��→→→→→→� I→→→→→→�� �4 MCB �4 4#8#→→→→→→�  ＾�%L#�→→→→→→→* !� ��#7→→→→→→→� �→→→→→→→->
 �→→→→→→→→→→→� ∂#�→→→→→→→→→→→* +�*�→→→→→→→→→→→� ＾�→→→→→→→→→→→%&�� (sub cultures)  P�;→→→→→→→→→→→�� �→→→→→→→→→→→→� � ��#5∂→→→→→→→→→→→→�
 ∂#�* ＾�%���
 ��G
 � ��#
 �G8 MCB  ＾�%L#�* !� ＾4���
 .���→�4
 (vials) ＾�→→→→→→→%�#�4 ∂#�→→→→→→→* ＾�%���→→→→→→→
 I→→→→→→→�� .��#5∂→→→→→→→→� :�T'→→→→→→→→�� !��→→→→→→→→� 4�#→→→→→→→→�
 �Q#U	→→→→→→� ��#→→→→→→
 �G→→→→→→8 �→→→→→→
 4#5∂→→→→→→� ＾���GR→→→→→→� ���→→→→→→* �4 � 6�!#→→→→→→→
 4�K-→→→→→→→�
 ��#7→→→→→→→� �4 o�U→→→→→→→� ��#→→→→→→→W �4 .�*�→→→→→→→� MWCB o�U→→→→→→→� �→→→→→→→� ∂,→→→→→→→�+##�→→→→→→→→�
 �→% �4 .4#→5 \#�T→� �→% �→� E�→5 :�A P�R-→→% ∂#�→→* ＾�#'	→→� ���→→� MCB

 ���→→� diploide ∂#�→→* ＾�%���→→
 4�#→→� �4 MWCB � MCB �'(�→→→* �4
 I�-X7→→→→→→% .��#→→→→→→5 ���→→→→→→→@A ���#→→→→→→→5 ��(�→→→→→→→→
  ＾�%L#�→→→→→→→* !� ∂7→→→→→→→? ���(→→→→→→→� 4���→→→→→→→

 �4 �4 � ∂��
�4 ��#W �� � �5�� ��UT�� _(>�� ＾���4 ���� �%��#7→�
 ＾���#�→8 ∂#�→* ＾�%���→
 ���→@A �%�→→?!� �→→
 4#→→5 ���→→@A ���→→���→→8 ���-→→�
 .(Ｑ) 4#→→→→→5 ��G→→→→→
 ∂���→→→→→8 �*�G→→→→→→� �%−��→→→→→→� �4 4#8#→→→→→→� ＾�%��#7→→→→→→� �7→→→→→→% !� �
 −� �4 ��→→→→→→→→→5  ���→→→→→→→→→@A � ��→→→→→→→→→5 ＾��067→→→→→→→→→8 ＾�%��#7→→→→→→→→→� 9�#→→→→→→→→→�� −� ��4#7→→→→→→→→→�

  :�-?∂� −�,K
 � ∂���� �� ∂#�* −���

 

 /�→→→→→→)� �→→→→→+ � −%1→→→→→� 2→→→→→+ ∂(��→→→→→) ＾��2*�3→→→→→* 4→→→→→�� � 2�→→→→→→� ����→→→→→→	 5+�6→→→→→→	 :$ ��!�3→→→→→→*

  .8*��8& ∂9�;	 ＾!8< � ∂3,� 
�3=>�

 
 ∂�"1 2	-31 ＾��4�����

 ＾�%���→→→→
 ∂��→→→→�!�� �G→→→→8 �→→→→→? ∂��→→→→→%&�� ��#7;→→→→→� �→→→→→� �7(→→→→→M I→→→→→�� �4
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 ���� � ∂�	�


 

 �Ｑ �����	 
℮ ���� 
���� ��� 
����� ∂���� �������               

 

 .��!�4��∂� �*� ��5 ∂3��C ∂#�* ＾�%−��� �4 4#8#� ∂#�*
 �→→? �→→����→→5 tB→→W� �→→� 4��	→→→� �!��→→→�� ∂7��→→→M ＾�%���→→→�!0 !� ∂@�→→→�

  :����4 �G�0 �� ∂�78� ∂%�R� ��'�� �4
 �→→? ���#�g→→�4 ＾�%L#�→→* ＾��→→3 ＾�%���→→
 ∂*��→→� �G→→8 :＾+##���→→→? (k�

 .(⅛) 4#5∂7� P�;�� �R�4 �!����
 E����#→8 ��-→→� �→→� ∂��%���→→
 � �����→→�  ＾�%L#�→→* ���→→? :∂'�(��+��#�#→→
 (:
 ���→→→→→→→M ∂*��→→→→→→→→� ＾��→→→→→→→→�  ���→→→→→→→→�!0 I→→→→→→→→�� P�;→→→→→→→→�� �→→→→→→→→� ＾!��→→→→→→→→� �b �*� �!E�C�→→→→→→ →→*
 �7→→→→→→→→% � ∂��(→→→→→→→→�� L���
∂→→→→→→→→��  ＾�%L#�→→→→→→→→* ＾�%���→→→→→→→→
 �→→→→→→→→�� .�→→→→→→→→����→→→→→→→→→� ∂→→→→→→→→→��!E�C�→→→→→→→→→*
 �4 ��→→→→→→→→→→→→→→→�! 2��→→→→→→→→→→→→→→→�� I(→→→→→→→→→→→→→→→?�� ��#→→→→→→→→→→→→→→→
 �G→→→→→→→→→→→→→→→8 �4�K'→→→→→→→→→→→→→→→→*� 4�#→→→→→→→→→→→→→→→→�  ＾�%L#�→→→→→→→→→→→→→→→→*

  .��#5∂� ∂*��� ����!0I��
 �����→→� �4 �4�K'→→*� 4�#→→�  ＾�%L#�→→* 4��#→→� ∂@�→→� �4 .I→→→�� �→→→� ��B→→→�
 .�5�→→→→→→→→� �'→→→→→→→→5�4 !��→→→→→→→→� ���→→→→→→→→�!0 I→→→→→→→→�� �→→→→→→→→→� �*� I,7→→→→→→→→→� ∂��→→→→→→→→→��4 E+ �→→→→→→→→ →� ∂#�→→→→→→→→→*
 �-��→→→→→→→→� �!E�C�→→→→→→→→* ＾�%�4��0�→→→→→→→→� � ∂#�→→→→→→→→* J→→→→→→→→→@�4 ＾�G-��
��→→→→→→→→→� ＾��→→→→→→→→→��!��→→→→→→→→→��
 �→→→→→→→→→→→→→→� ∂���7�5#'�→→→→→→→→→→→→→→* �→→→→→→→→→→→→→→��� −� �4 �→→→→→→→→→→→→→→��#
∂→→→→→→→→→→→→→→� ���→→→→→→→→→→→→→→a � Bid .Bax .Ras

 .(x) �-��7� ∂����5 −7? �%L#�* ∂*�-5 E�C�* ������
  ���→→→→→→→→→→→→→→→→→→→→→M �4�K'→→→→→→→→→→→→→→→→→→→→→*� 4�#→→→→→→→→→→→→→→→→→→→→→� �R→→→→→→→→→→→→→→→→→→→→→�4 �!��→→→→→→→→→→→→→→ →→→→→→→�� �→→→→→→→→→→→→→→→→→→→→→→? :E+#,→→→→→→→→→→→→→→→→→→→→→→�0 ���→→→→→→→→→→→→→→→→→→→→→→�!0 (F

 .(⅛) 4���∂7�
 

 (Haemocytometer) %�"7 ＾����  ＾��2�� ∂�1 483

 −� !� �4�K'→→→→→→*� �→→→→→→� �%L#�→→→→→→→* 4���→→→→→→
 ���'(→→→→→→� &��7→→→→→→→5 !� &�� I→→→→→→→�� �4
 #�→→� E�g��→→
) ∂
��→→3 e�� −� !� �4�K'→→*� �→→� ���7→→→% .∂#7�→→→� c#,*��,�→→→�
  ＾�%L#�→→* � ���→→3 ＾���4  ＾�%L#�→→* I�→→� /��7→→→
 �G→→→8 (Trypan blue

 .4#5∂� �4�K'*� ���3 �M��
 � k�'T→→→→� �!��→→→→→�� ＾���4  ＾�%L#�→→→→→* I�→→→→→� /��7→→→→→
 �→→→→→� �4�→→→→→M ���→→→→→�!0 I→→→→→��
 �→→→→� d�→→→→→� � �*� E�!�� � 6��→→→→→* .�4�→→→→→* &�� I→→→→→�� .�(�→→→→→� ∂#�→→→→→* ＾�%�4#→→→→→


 .4��4 F��'3� N��� ＾�%L#�* !� ∂7? ���(� �����
 N�M4 &�� I��
u��� ∂#�→* &��7→5 ∂,����'→,� ��R'→*4 !� �4�K'→*�
 Ω/Y ��→→M �→→� �����7→→5 E#'→→* −� J��→→5 �→→? :�*� �%L#�→→→* &��7→→→5 �l#→→→� �

 .�*� &��75 ��--?J�G(
 ＾!�*��8 E���� −� � �'�∂���
 !� ∂5��7→5 E�#
∂→→→� #��E�g��→→
 �-��7→→% ∂
��→→3 e�� −� !� �4�K'→→*� �→→�
 I→�� !� �4�K'→*� �→� �→? ＾�#→C �→� .4��0 �*4 �→� ���!��→a � ��→→�!  ＾�%L#�→→*
 ∂�0 e�� �4��  ＾�%L#�→* � �-���∂→→� ∂M�→� e��∂→� ��→�! ＾�%L#�→* e��
 ＾��→→→→→� ∂7→→→→→* ��W�→→→→→@ ＾���4 e�� I→→→→→�� �→→→→→? ∂��;→→→→→�0 !� .�����∂→→→→→� 4#→→→→→@ �→→→→→�

 ���→→→→→→→→→→→→→O� �4 LB'→→→→→→→→→→→→→@� 4�;→→→→→→→→→→→→→�� ]��→→→→→→→→→→→→→→� &��7→→→→→→→→→→→→→→5 �4 ��@�→→→→→→→→→→→→→→
 �*� �%L#�→→→→→→→→→→→→→→*
 �QB'→→→→→→→→→→→→→→@� !� ∂5�→→→→→→→→→→→→→→� �%L#�→→→→→→→→→→→→→→* ＾��b→→→→→→→→→→→→→→�e�� .4#5∂→→→→→→→→→→→→→→→� �%L#�→→→→→→→→→→→→ →→→* ∂
��→→→→→→→→→→→→→→→3

 I→→→→→→→→→�� ���→→→→→→→→→3 �����→→→→→→→→→M P�→→→→→→→→→→� � L#�→→→→→→→→→→* E��4 �→→→→→→→→→→� e�� ＾��b�A#K→→→→→→→→→→� .∂���→→→→→ →→→→→a
 .(j) �*� �%L#�*

 .＾��4����#7→� �4 �M4 "#→� ��R'→*4 d*#→→
 �%L#�→→* &��7→→5 I�→→3 �4
 ��→� E4�?�→� .�*� ＾���→O &��7→5 E#'→* N�→M4 E4�?�→→� � `�	→→W �M�
 ]��→→→� E#'→→→* J��→→→→? ���1→→→→� P�→→→→� � �#→→→→% ＾�%:�f→→→→3 4#→→→→8� .E#'→→→→* �!��→→→→�� !�
 ��#→→→W �→→→� ∂#�→→→* &��7→→→→5 P�;→→→→�� .4#5∂→→→→� ���→→→→�!0 �→→→→��� �4 ��→→→→@ 4�;→→→→��

 .(j) �-?∂� ＾���#�8 �'*�#@�� ＾���0 ＾�%��@ 4�;�� !� ∂��
�4
 4��#→→→→→→→→→→→→→→→→→� �4 d�→→→→→→→→→→→→→→→→→� ∂,��'→→→→→→→→→→→→→→→→→,� ＾�%�����7→→→→→→→→→→→→→→→→→5 �→→→→→→→→→→→→→→→→→? I→→→→ →→→→→→→→→→→→→�� �G→→→→→→→→→→→→→→→→→� �',→→→→→→→→→→→→→→→→→→�

 ＾�%�4#→→→→→
 �→→→→→�� ��#→→→→→W I→→→→→�� ��→→→→→→a �4 .����K→→→→→→� �4#→→→→→→
 �M�→→→→→→� ＾�%E#�(��g*#→→→→→→*
 2�'→→→→→→→→*4 J��M��→→→→→→→→a �%L#�→→→→→→→→* �→→→→→→→→? ＾4��#→→→→→→→→� �4 � 4��4 4#→→→→→→→→8� h�/→→→→→→→→� ∂#�→→→→→→→→→*
 4#→→→→8� �%L#�→→→→* E4�→→→→? N��→→→→→� ＾��→→→→→� I�(g��→→→→→
 !� �4�K'→→→→→*� E�,→→→→→�� �→→→→→� � �-'(→→→→→%
 ��W#→→→→
 �*B�#'�→→→→→* E4�→→→→→? J→→→→→3 !� S� �%L#�→→→→→* ＾�%�'(→→→→→% &��7→→→→→5 4���→→→→→�

 .(j) 4#5∂�
 &��7→→→→→→5 ＾��→→→→→→� (Mitotic Index) �→→→→→→� ∂#�→→→→→→* ��(�→→→→→→
 ��E��→→→→→→� &��
 4��#→→→→→→→� ∂@�→→→→→→→� �4 .�*� t��→→→→→→→� /�→→→→→→→� ��(�→→→→→→→
 ���→→→→→→→→M ＾���4 ��→→→→→→→→�! ＾�%L#�→→→→→→→→*
 I�-→→→→→→> �4 .�*� `→→→→→→8�� �%L#�→→→→→→* 4���→→→→→→→
 �;-→→→→→→* �→→→→→→→� ∂#�→→→→→→→* �4#→→→→→→→
 �;-→→→→→→→*
 4�→→→→→�! ��4��→→→→→� �→→→→→� F��'→→→→→3�) ∂#�→→→→→* �4#→→→→→
 −�→→→→→→@ E!� ＾��→→→→→→��!��→→→→→→�� ＾4��#→→→→→→�
 .DNA E�/�→→→→→→→→→→� I���→→→→→→→→→→
 .(�'→→→→→→→→→→����� I��'G→→→→→→→→→→�) I��
��→→→→→→→→→→� ＾��→→→→→→→→→→��!��→→→→→→→→→→�� .(��#7→→→→→→→→→→�
 �→→� ＾��→→�Q −
 ＾�%��→→? �4 ∂%�→→� .4#5∂→→� ��W#→→
 �%��g→→� �→→→� � E+��'�→→→�
 !� �*� P!Q � 4���→→→→→� E�,→→→→→�� �%L#�→→→→→→→* ���'(→→→→→→� &��7→→→→→→5 .���→→→→→→l ＾�%L#�→→→→→→*
 �→→→→→→→→%&�� I→→→→→→→→→�� !� ＾4���→→→→→→→→→
 .4#→→→→→→→→→5 �4�K'→→→→→→→→→→*� ���'(���→→→→→→→→→a �;-→→→→→→→→→* &�� −�
 Ep�(→→→→→→→?� �→→→→→→→� /?#�→→→→→→→� o�U→→→→→→→→� � E4�4 �*4 !� �f(→→→→→→→→� �f*�	→→→→→→→→� :!� �-
��f→→→→→→→→�
 /�→→→→� � 4�����'→→→→*� ＾�%∂-	-→→→→� !� �4�K'→→→→*� �→→→→� �%L#�→→→→→* ^T�→→→→→� 4���→→→→→
 d*#→→→→→

 ＾4 � ��→*� −����→� .��→*� −�'→→?Q E#→→> ＾4�#→→� !�→→* � �@#→→* �����{→→

 n�→→@ L#�→→* −� �→→→5� �@�→→→> k�'T→→→� J→→→3��→→→� �4 �'→→→f� �→→→? I��→→→? ��(→→→?�
 �%�f(→→→→� I→→→→�� �→→→→� ��→→→→? d�	→→→→� �����{→→→→→
 �*� I,7→→→→→� �→→→→→� �  �-���∂→→→→→→� ���{→→→→→

 �;→→→→→→→→→3 !� ∂�#→→→→→→→→→@ ����→→→→→→→→→� �%�'→→→→→→→→→→����→→→→→→→→→→� I→→→→→→→→→→�� L�#→→→→→→→→→→3� ∂��7→→→→→→→→→→
 �→→→→ →→→→→→� .4��bR→→→→→→→→→→� ��l�→→→→→→→→→→


 �→→→→→→→→→→→→→� P!Q .��#5∂→→→→→→→→→→→→→→� :#(	→→→→→→→→→→→→→� ∂#�→→→→→→→→→→→→→→* ��→→→→→→→→→→→→→→? −� �4 ��→→→→→→→→→→→→→→�! ＾�%L#�→→→→→→→→→→→→→→*
 _�?�→→→→→→→→→→→→
 � (glycation) E�→→→→→→→→→→→→5 ＾�-→→→→→→→→→→→→→M !� ��W�→→→→→→→→→→→→→3 �����{→→→→→→→→→→→→→
 �*� �→→→→→→→→→→→→→?A
 �����{→→
 !� ∂5�→→� �→→? ��→→? �	→→
  ＾�%L#�→→* (glycozylation) �-→→M �→→→�
 �4 �%L#�→→→→→→→* #�→→→→→→→
���(→→→→→→→→?� ＾�%����→→→→→→→→� �→→→→→→→→� ＾��#��→→→→→→→→� �→→→→→→→→l� �→→→→→→→→��d�	→→→→→→→→� �4 �-→→→→→→→→M

 .(|) 4��4 ��-�0
 ���→→→→→��/→→→→→� ＾4��-→→→→→� ＾�%L#�→→→→→* �-��→→→→→→� ∂#�→→→→→→* ＾�%���→→→→→→
!� ∂@�→→→→→→� I�-X7→→→→→→%
 �� �%L#�* I�� �? .����4 /?#�� ∂7? ����� �� !��� ��� � �5� ＾��→� ∂��(→��
 d�	→→→� /?#�→→→� �→→→� �G→→→�0 !��→→→� � �-'(→→→% "#→→→� ����→→→� �→→→� ���K'→→→� ∂→→→→5�� � ��-→→→→�

  .4��4 ���M ∂�Q�� �1�a �4 ��?
 �;-* .�%L#�* ���→3 E�/�→� I���→
 � 4��0�→� !� o�→% ��→M�� ∂%�→�
 �→→→� .�*� ∂#�→→→→* !#'�→→→→� ��(�→→→→
 9#→→→→M� � ∂#�→→→→* ＾��'(→→→→% ＾�%����→→→→� E�/�→→→→�
 �f(→→→→→� ∂*��→→→→→� �G→→→→→8 �%c#
�/→→→→→→�� #→→→→→→�4�� !� ∂W�→→→→→→@ 4��#→→→→→→� �4 L�D→→→→→→� E�#-→→→→→→�
 #→→→→→�4�� !� �4�K'→→→→→*� �→→→→→� . 4#5∂→→→→→→� �4�K'→→→→→→*� RNA � DNA .I��→→→→→→
��� �@�→→→→→→*
 ∂@�→→� �4 BD→→� .4�→→? ∂��→→�!�� �M4 �→→� �� ＾4��#→→� I�-→→→> E�#
∂→→→� �%c#
�/→→→��
 �4 � 4#5∂� JU'� 4#8#� ＾�%I��
��→� �→� #�'→?�#→�4�� P#����→? .�����→�
 d�	→→→→→� ＾�� 6��→→→→→� �4 ��4E��→→→→→→� I��
��→→→→→→� I→→→→→→�� �4�→→→→→→� �→→→→→→� ��→→→→→→�4 _�→→→→→→→*0 L#�→→→→→→*
 (Chromium Release Assay) ����∂→→� ∂M�→� 4�!0 �%L#�→→* ��→→?
 �%L#�* ���3 E�/�� ��E��� .d�	� �4 4#8#� c#
�/��#�4�� ＾��→��!��→��

 .(YΩ) �*�
 

 (Colony - Forming Efficiency) ∂��� ＾��!��# 9":;# 	<�

 ��#→→→→→→→→→
 .o�→→→→→→→→→% �→→→→→→→→→? ＾4��#→→→→→→→→→→� ��1→→→→→→→→→→� ∂#�→→→→→→→→→→* ＾�→→→→→→→→→→% −��→→→→→→→→→→� !� ∂@�→→ →→→→→→→→� �4
 !� .�→���8#
 4�#→� .∂#�→→* ＾�%�4#→→
 J�,�→→
 �1→→� !� �*� ∂���-→→� ＾�%�'@�→→�
 �→→→→% �→→→→� ＾�%�,f→→→→5 4�;→→→→�� �→→→→� �%L#�→→→→* I→→→→�� /?�→→→→� �→→→→� �� �?�→→→→→3 �→→→→→? ∂��;→→→→→�0
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∂��	 ＾��−��� �� ∂��� �����

 

 �→→→→→→→� �8#→→→→→→→
 �b .4��4 ∂R-%�7→→→→→→→% d�	→→→→→→→� �4 �G→→→→→→→�0 �����→→→→→→→� ����'→→→→→→→→*� �→→→→→→→→� ���X�→→→→→→ →→�
 �→→→→→� � �*� ��4�#@�→→→→→� ＾��p→→→→→�� ��7→→→→→%� !� ∂#�→→→→→* ��;'→→→→→→*4 ∂*�-5�T→→→→→→��
 I→�� !��→� 6��→� �→? ��→? d�	→� �4 ∂7→* J→��#� 4#→→8� ]�→→3 !� n#U→→@
 �→→→→→→→→→→? �#���7→→→→→→→→→→% .4��b�∂→→→→→→→→→→� ���'→→→→→→→→→→@� �4 �� P!Q ���B→→→→→→→→→→C� .4#5∂→→→→→→→→→→→→� ����→→→→→→→→→ →→�
 ��R����!0 �4 !�*E#@ !�*���  ＾�%L#�* ＾���GR� � &���� ����4∂→�
 ���→→→→→→→→→→�!0 N��→→→→→→→→→→C !� �G→→→→→→→→→→→�0 ∂*�-5�T→→→→→→→→→→→�� ∂*��→→→→→→→→→→→� � ∂#�→→→→→→→→→→→* ＾�%−��→→→→→→→→→→→� �
 �→→→→→→�  /��7→→→→→→→
 �4 �%L#�→→→→→→→* I→→→→→→→�� !� .�*� ����→→→→→→→� ∂#�→→→→→→→* �4#→→→→→→→
 4�;→→→→→→→�� �;-→→→→→→→*
 �4 �G→�0 .4#5∂→→� �4�→→� P�→→� �4#→→
 �#→→�  ＾�%L#�→→* E�#-→→� �→→� k�'T→→� ＾�→→%�4�
 ∂,→� I→�����-→� � �-'(→% ∂#�→→* �4#→→
 J�,�→→
 �→→� �4�→→M ���→→8 �7�→→� ＾�%d�	→→�
 _(→? � ＾4��-→�  ＾�%L#�→* ∂K�→? L�'-→? ]�→3 !� �→→��#
∂→→� �→→? ∂��→→%��� !�
 4�#→→→→→� L#�→→→→→* −��→→→→→� ��R���→→→→→→�!0 �4 �G→→→→→→�0 ∂'→→→→→→@�#-,→→→→→→� � n#�→→→→→→@ !� E�-�7→→→→→→C�
 �4#→→→→→→→→→→
 4�;→→→→→→→→→→�� �4 �G→→→→→→→→→→�0 ＾�-→→→→→→→→→→→�E�#→→→→→→→→→→→
 ∂*��→→→→→→→→→→→� E#→→→→→→→→→→→�!0 .4��→→→→→→→→ →→→� ���→→→→→→→→→→→M �4�K'→→→→→→→→→→→*�

  .(YY) �*� Colony Forming Efficiency

 
 MTT −
�+

 ＾4 Z .Ｑ .L�!��
 J�'� ＾4 ℮ .Ｑ) }[ e�� !� �4�K'*� �� &�� I�� �4
 e�� �→→→→→→� ＾��-?#'�→→→→→→� J→→→→→→@�4 ＾�%��/→→→→→→�0 ����→→→→→→� (P#→→→→→→��!��'→→→→→→
 �����→→→→→→→� J�-→→→→→→→�
 P#→→��!��'→→
 −7→→� ＾��→→3� ＾�-f→→� �→→→� &�� I→→→�� .4#5∂→→→→� ＾��→→→��!��→→→�� ∂;-→→→*
 ��/→→→→→→→→→→→�0 � 4���∂→→→→→→→→→→→� ���→→→→→→→→→→→M −7→→→→→→→→→→→→� ~��→→→→→→→→→→→→� �4 ��→→→→→→→→→→→→�!  ＾�%L#�→→→→→→→→→→→→* �→→→→→→→→→→→→? �*�
 ��→→→→→→→�! L#�→→→→→→→* �4 c .b P��?#'�→→→→→→→→* ∂�����-?#'�→→→→→→→→� !�→→→→→→→→�+����→→→→→→→→%4 ��-�(?#→→→→→→→→*

 E�!���#→→→→→→→→→� −� �→→→→→→→→→� ��→→→→→→→→→3� �→→→→→→→→→l� �4 �� L#�	→→→→→→→→→→� P#→→→→→→→→→→��!��'→→→→→→→→→→
 −7→→→→→→→→→→� 4�! J,→→→→→→→→→→5
 ����→→� .∂;-→→→* k�→→→C �→→→� .�-?∂→→→� J��f→→→
 L#�	���→→→a ∂#�→→→* J→→→@�4 ∂→→→��#→→→a��
 �%L#�→→→→* J→→→→→? �4 ��→→→→→�! ＾�%L#�→→→→→* 4���→→→→→
 o��→→→→→� �→→→→→? ��→→→→→5 4�;→→→→→�� E�!���#→→→→→�

 .(YZ) 4#5∂� ^T�� �*�
 d�	→→→�  ＾�%L#�→→→→→* (vitality) ���→→→→3 ���→→→→M I���→→→→
 � ∂��→→→→�!�� �G→→→→8
 ���-→→→5 ＾�%�'@�→→→� ＾�%���→→→
 4�#→→→� �4 �→→→> � ��-f(→→→> ��#→→→W �→→→� �→→→→> ��→→→→?
 (K562 �-��→�) E�#T'→*� /{→� � E#→@ !� N'�→� ∂��C�→* ＾�%L#�→* E#X7→→%
 4�#→→→→→→→→→→→→→→→→→→→� �4 .�(→→→→→→→→→→→→→→→→→→→8 ��G→→→→→→→→→→→→→→→→→→→� ∂#,#→→→→→→→→→→→→→→→→→→→� &!�� �→→→→→→→→→→→→→→→→→→ →→� &�� I→→→→→→→→→→→→→→→→→→→→�� !� E�#
∂→→→→→→→→→→→→→→→→→→→→�
 ��-�? ＾�%��*#K- ∂'fM��� L�7�� � ∂#�* ��7→* 4��0�→� ＾�%���→�!0
 M.T.T &�� /�→� �G→�0 ＾��D,→→
 �→→O ����→→� 4��0�→→� � ∂��C�→→* ＾�%L#�→→*

 .(Y[) 4#5∂� :#(	� ���W �� E���� � �-75!�� &�� −�
 J→→→→��#→→→→→� �→→→→→� ∂#�→→→→→* −��→→→→→� ＾�%�'(�→→→→→* ∂→→→→→�4#0 ��#��→→→→→% �→→→→→? 4#→→→→→5 �M4
 ∂��5��(�→→→→→→→→
 ���→→→→→→→→→M �→→→→→→→→→? �%−�
#����→→→→→→→→→� n#U→→→→→→→→→@ �→→→→→→→→→� −�+##����,�→→→→→→→→→�
 4��bR→→→� �→→→l� M.T.T E#→→→�!0 u��'→→→→� �→→→→� �→→→→��#
∂→→→→� .�-%4∂→→→→� ���{→→→→
 �� �%L#�→→→→*

 .(Y[)
 

 LDH ��
=��>"�� %�-1? @"��AB

 _�→→→→*0 � �4�→→→→�  ＾�%L#�→→→→* d*#→→→→
 LDH ∂��→→→→%� �→→→→� &�� I→→→→�� 2�→→→→*�
 E�/�→→→� ∂;-→→→*e�� &�� −� �4 �→→→? �*� ��#'→→→*� ��→→→? d�	→→→� �4 ��→→→→�4
 ��-%4E��→� ���→�!0 I→�� 6→M�� �4 � 4#5∂� ＾��→→��!��→→�� ��→→5 4�!0 LDH

 (Titration) ∂*�-→→→5�M� �→→→��� −� ∂→→→C �'→→→f� .�*� ���!��→→→→a ＾�%L#�→→→→*
 L�
#→→
 LDH � P�G-→→� ∂�#-U→→� �#→→→C �→→→� �� �%L#�→→→* �7→→→% E�#
∂→→→→� 2#,�→→→�
 ��{'→� LDH ＾���→��� .L#�→* 9#→� �→→� �8#→→
 �→→� .4�→→? ＾��→→��!��→→�� �� �%L#�→→*

 J��→? P��G→�� �→� � ∂���→→a _�→→*0 ��→→5 �→→� LDH ＾4�!0 I�-X7→→% � �*�
 �→l� ∂#�→* J→→@�4 LDH `�→→* �4 /�→→� ��→→→? ���→→O� .4��4 ∂R'(→→� L#�→→*
 ∂#�→→→→* ��7→→→→* o��→→→→%� �#1-→→→→� �→→→→� −��→→→→�  ＾�%L#�→→→→→* �→→→→→? ＾4��#→→→→→� �4 .4��4
 �→→→→l� ∂*��→→→→� � ∂*�-5E�C�→→→→* �����→→→→→� �4 � �����∂→→→→→� ���→→→→→M �4�K'→→→→→*� 4�#→→→→→�
 ���→→→→O� ]�→→→→3 !� ��→→→→→? ∂�Q#→→→→→C ���4 −� ∂→→→→→C ∂����4∂7�→→→→→5 ＾�→→→→→%���4

 .(Y℮) �(8 ��G� LDHactivity &�� !� E�#
∂� /��
 

 (Neutral Red) ∂C3' D�	�

 L��→→→→→� � ��→→→→→�! ＾�%L#�→→→→→* I���→→→→→
 �4 �G→→→→→� ＾�→→→→→%e�� !� ∂,→→→→→→� �4�→→→→→→� I→→→→→→��
 ��(,→�� d*#→→
 � ��#5∂→→� 67→→8 ��→→�! ＾�%L#�→→* ＾�%P�!�/→→� �4 �→→? �*�
 &�� I→→→→→→→→→→�� .4#5∂→→→→→→→→→→→→� ���;-→→→→→→→→→→→* (spectrophotometery) ∂*�-5�#→→→→→→→→→→→�
 E0 ��/→→→→→→→→→� I��'7G→→→→→→→→→� � �*� ���→→→→→→→→→W �→→→→→→→→→� E���→→→→→→→→→� � 2�(→→→→→→→→→3 .6��→→→→→→→→→* .�4�→→→→→→→→→*
 !� −� ��→→→→→→→→% �*� �→→→→→→→→?A �→→→→→→→→� P!Q .�*� d�	→→→→→→→→� �→→→→→→→→→� P�→→→→→→→→→* 4��� !� :�-'→→→→→→→→→8�
 ＾�
�→→→→� ＾�R→→→→�4 �→→→→� �%L#�→→→→* ���→→→→→3 ���→→→→→M ∂*��→→→→→� �G→→→→→8 "#→→→→→� ＾�→→→→→%&��
 �� P!Q �M4 �→→
 4#→→→5 �4�K'→→→*� E��/7→→→% &�� �-→→→> �→→→� �4 �*� �'G→→→� � 4���→→→�
 �→→→→→� 4#8#→→→→→� ＾�%���→→→→→� ＾!�*��,→→→→→50 �→→→→→� �4�→→→→→M �%���→→→→→�!0 I→→→→→�� .44�→→→→→� 4�;→→→→→��
 �l� �	
 I'��� ���M �→� � E�→5 �-G→? .E�→5 \#�T→� .E�→5 N�→M�) �%L#�→*

 .(YＱ) �-'(% (���a � E�5 I�(g��

 � ∂*��→→→→→→→→→→� .∂#�→→→→→→→→→→* ＾�%−��→→→→→→→→→→→� ∂K�→→→→→→→→→→→? L�'-→→→→→→→→→→→? �→→→→→→→→→→→��� �4 ＾��→→→→→→→→→→→� P�→→ →→→→→→→→→M
 ＾�%���→→→→→→�!0 .�*� 4#8#→→→→→→� ∂#�→→→→→→* ���→→→→→→
 �4 ∂��fC��→→→→→→a J→→→→→→→��#→→→→→→→� ^�T�→→→→→→→

 ^�T�→→→→→
 ＾�%���→→→→→�!0 J��→→→→→5 ∂��fC��→→→→→a J→→→→→��#→→→→→� ∂*��→→→→→� ＾��→→→→→� ∂U�T�→→→→→


 .(Ｑ) �*� 2���� � ���M .＾�'?�� .�7*B� #,��� �� ∂�4#0
 

 ��E��:���

 �'→→→→→→→→→→→→→→→→→→*�� ＾�%�(���→→→→→→→→→→→→→→→→→→→��� ＾��→→→→→→→→→→→→→→→→→→→� ∂�→→→→→→→→→→→→→→→→→→→→? tB�→→→→→→→→→→→→→→→→→→→W� −� �7*B�#,��→→→→→→→→→→→→→→→→→→→�
 �-'(% ∂#�* ＾�%��? E4�? �4#0 �� �4�→M �→? �*� �G�→
 �7*B�#,��→�
 ��*�
�7*Bg#→→→→→→→→→→→→→→→→?� � (�7*B�#,��→→→→→→→→→→→→→→→→→�) ��*�
�7*B�#,��→→→→→→→→→→→→→→→→→� �4�#��→→→→→→→→→→→→→→→→→@ �→→→→ →→→→→→→→→→→→→� �

  .����4 N��
 (�7*Bg#?�)
 !��→→→→� E#→→→→→> ∂→→→→→
��→→→→→l� ]��→→→→→� ��→→→→→? ＾�%d�	→→→→→� �4 �7*B�#,��→→→→→� 4#→→→→→8�
 .(Transformation) L#	→→→→→→→→→→→→→→→→
 � J��f→→→→→→→→→→→→→→→→→
 .∂��fC��→→→→→→→→→→→→→→→→→a ＾�%P�!#���→→→→→→→→→→→→→→→→→?
 �b→a o�U→� �G→→→8 �%L#�→→* �→→� �7*B�#,��→→� ���→→M� � �→→5� �f(→→� �����{→→

 4�#→→→� �*� I,7→→→� �→→→� � �→→→��E+#
�→→→→� �7*B�#,��→→→→� ＾�%��#→→→→� ∂@�→→→→� .4#5∂→→→→�
 ∂#�→→→→→* ＾�%���→→→→→
�4 �→→→→→%E0 �#q→→→→→→3 I→→→→→→�����-→→→→→→� .�--→→→→→→? ��#→→→→→→
 ∂,�+##�→→→→→→� L��→→→→→→�
 .�(�→→→� L#f→→→M J��→→→M ∂,5/→→→→� ∂��→→→→��4 �Q#U	→→→→� ��G→→→→
 �G→→→→8 �4�K'→→→→*� 4�#→→→→�
 ∂�#'→→→→→→→→→→→→* −
 ＾�%＾4��∂'→→→→→→→→→→→→�0 .∂*��→→→→→→→→→→→→�� ＾�%I(→→→→→→→→→→→→?�� E#→→→→→→→→→→→→> ∂
Q#U	→→→→→→→→→→→→�
 � �%E����'-�� .∂,�+##�#7→�� ＾�%��--→? ��1-→
 .(monoclonal Abs)
 �Q#U	→→→→→� ���→→→→→* � �→→→→→5� ＾�%�#'?�→→→→→� .I�'��#���'→→→→→��� .�%I��?#'��→→→→→* ���→→→→→*
 ∂*��→� �4�K'→*� !� Jf→M �7*B�#,��→� �→→� ∂→→�4#0 E���→→� ��→→	 !� ���→→� �7'→→3

 .��#5
 Y|Ｑ⅛ L�→→→* �4 ��→→→� I→→→��� �7*B�#,��→→→� �→→→→� ∂#�→→→→* ＾�%��→→→→? ∂→→→→�4#0
 !��→→�� �→→� �→→
 E�→→�! E0 !� ∂'�#K→→� I�-→→→> 4��� .�→→→5 &��/→→→� E#(-�→→→��� d*#→→→

 �→→→W�4YZ 4��→→→3 �O�→→→3 L�→→→→3 �4 .�*� ��{'→→→→� ���K'→→→→� ＾�%��R���→→→→�!0 �4

 .�-'(% �4#0 ∂#�* ＾�%���
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 ���#→→→→→→→→�4 4#f→→→→→→→→� �%�#���?��→→→→→→→→� ���→→→→→→→→* �→→→→→→→→� �f(→→→→→→→→→� �%�7*B�#,��→→→→→→→→→� ���K→→→→→→→→→

 ∂
#���?��→� I��',>#→→? �7*B�#,��→→� .�*�G→→�0 −>#→→? �!��→→�� � ∂#�→→*
 4��4 ∂�?��5�→→→→→→5� P#→→→→→→→�+ L4��→→→→→→→� ＾��→→→→→→→M � �-?∂→→→→→→→→� ��D,→→→→→→→
 B�'(→→→→→→→� �→→→→→→→? �*�

 .(Y⅛)
 �4 �� ���→→l� I→→�� �→→��#
∂→→→� �7*B�#,��→→� �→→� �G-→→→
 ��→→→? d�	→→→� ∂→→→�4#0

 :�5�� �'5�4 ∂�
 ∂��!#���? �����{
 ＾���

 ���4 _�*0 ＾�%L#�* ∂*�-5�T�� �����{
 ＾���
 �%L#�* �5� ���* �4 ��@4

 �-��0 ＾�%��*� � −���?#� ＾�%��*� �(�#��'� �� �l�
 (x) ∂#�* L#	
 � ���{
 ∂'3 � �%L#�* ＾��a �����{
 ＾���

 �� ��? ＾�%d�	� ∂�4#0 J��#� I��
�G� �7*B�#,��� ��#� u-→�
 :!� �-
��f� �? ����∂� ��75

 �4 M.laid Lawii � M.arginini .∑#→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→@ �4 M.hyorhinis

 .(Yx) E�(�� �4 M.fermentans � M.orale � ���
 4#8#→→→→→→� ＾�%−�-,→→→→→→
 �*� �G→→→→→→� ∂K�→→→→→→? L�'-→→→→→→? �→→→→→→→�4 !� �→→→→→→→? �X→→→→→→→�0 �→→→→→→→��
 ∂#�→→* ＾�%���→→
 �4 �7*B�#,��→→� �→→� ∂→→�4#0 4#→→8� I'@�→→→* ��,→→→50 �G→→→8
 .�*� E��!�→% ��→? � DNA ＾�%�R���→� .��→? .＾/�→�0e�� ��7→8 !�
 ��--?4�;→→→→�� J→→→→��#→→→→� �→→→→l� E���→→→→*� J→→→→M��→→→→3 �→→→→� �G→→→→→8 �→→→→→? �*� �→→→→→?A �→→→→→� P!Q
 ��→→? �→→� E��!�→→% &�� �4 J→→M��→→3 �*� �'G→→→� :A�→→→? ∂K-→→→� � :A�→→→? �fD→→→�
 ��#→→→→→→→→→→→→→→→→→W �→→→→→→→→→→→→→→→→→� �7*B�#,��→→→→→→→→→→→→→→→→→� ＾�%��#→→→→→→→→→→→→→→→→→� �����→→→→→→→→→→→→→→→→→→� E#→→→→ →→→→→→→→→→→→→→> .4#→→→→→→→→→→→→→→→→→→5 �'��→→→→→→→→→→→→→→→→→→�
 ^�T�→→→→
 J��→→→→M 4�����'→→→→*� ＾�#→→→→� ＾�%c#,*��,�→→→→� �→→→→→� �→→→→→� � ∂�#,*��?�→→→→→�
 4�#→→→→→→� � ����→→→→→→M (Aerocells)  �4 �→→→→→→��#
∂→→→→→→� ∂'→→→→→→3�� �→→→→→→� ＾�'?�→→→→→→� � �(�→→→→→→�
 �4 �→→��#
∂→→� ∂'→→3�� �→→� �b 4#→→5 ∂KT→→� �4#0 ∂#�→→* ＾�%��→→→? !� ��W�→→→3
 �*� P!Q � ���→→→→� &�'(→→→→� k�'T→→→→� ＾�%��R���→→→→�!0 I�→→→→� ∂'→→→→3 � �%��→→→→→?
 �→→→→→→� J→→→→→→�A �4 .�-5�→→→→→→� ∂��→→→→→→? ��*�(→→→→→→3 ＾���4 �4�K'→→→→→→*� 4�#→→→→→→→� ＾�→→→→→→→%&�� �→→→→→→→?

 .(Yx) ��!�4��∂� �%&�� I� � !� ∂@�� t�5
 

 DNA ＾D"�� F
�

  e�� ��7→→→→→→→→→→→→→→→→→→* .�*� ∂�Q�→→→→→→→→→→→→→→→→→→� ��*�(→→→→→→→→→→→→→→→→→→→3 ＾���4 ＾/�→→→→→→→→→→→→→→→→→→→�0e�� I→→→→→→→→ →→→→→→→→→→→��
 L#�	→→→� �→→→� �4#→→→� �→→→→� ��→→→→? P�R-→→→→% �b � �*� �'@�-5�→→→→� Hoechst 33258

 ∂��7→
 �4 .4#→5 �4�K'→→*� �,'→→*4 !� ∂'(��→→� �7'→→3 ∂'→→*4 ��#→→W �→→� e��
 ��→→→→→→→→→� �→→→→→→→→→% �4 e�� L#�	→→→→→→→→→� � �4�K'→→→→→→→→→*� ��→→→→→→→→→5 ����→→→→→→→→→
 ��→→→→→→→→→→��4 :0 !� J→→→→→→→→→ →3��→→→→→→→→→→�

 .4#5 ��G
 �!�
 �� �!�
 ��#W �� ����!0
 �→→→→→→→? ∂→→→→→→→5�� �4 �→→→→→→→% �4 �→→→→→→→? �*� �→→→→→→→→?A �→→→→→→→→� P!Q ∂	�O#→→→→→→→→
 �→→→→→→→→% !� Jf→→→→→→→→M
 ����→→M 4#5∂→→→� �4�K'→→*� �7*B�#,��→→� ∂→→→�4#0 E�→→→5 ��,→→→50 ＾��→→→� E��!�→→→%
 �1→→→→→→→→� !� ∂*��→→→→→→→→� 4�#→→→→→→→→�  ＾�%L#�→→→→→→→→* �→→→→→→→→? �*� ��#'→→→→→→→→*� 2�→→→→→→→→*� I→→→→→→→→�� �→→→→→→→→� ∂�→→→→→→→→?
 �M�→→→→� d�	→→→→� �4 �f
�→→→→� �4 J→→→→M��→→→→3 ∂��	'→→→→�� ��#→→→→→� �→→→→→% !� Jf→→→→→M �7*B�#,��→→→→→�
 �#q→→→→→→→→3 �→→→→→→→→? ��→→→→→→→→> .��#5∂→→→→→→→→� �4�4 ��→→→→→→→→→? ���;→→→→→→→→
 ∂,�
#�→→→→→→→→� ∂'→→→→→→→→→�0 ��#��→→→→→→→ →→%
 �→? ∂��%L#�→→→* I�-X7→→% .�-→→? ∂KT→→� �� ��#K→→→� �*� I,7→→� −�
#��∂'→→�0
 ���;→→→
 �f
�→→→� �4 �→→→� !��→→→� /�→→→� ��#5∂→→→� ＾���GR→→→� ��→→→5 �7;-→→→� ＾�→→→→%�# �4
 ��#K� ��� /�� �!���* ＾�%������GR� �? ��> �→���4 (passage) ��?

 .(Yj) ��!�*∂� ∂KT� ��

 Mycoplasma broth base d�	→→→→→� �4 !� DNA ＾/�→→→→→�0e�� �G→→→→→→8
 /�→→� �%d�	→→� I→→→�� �→→→? 4#5∂→→→� �4�K'→→→*� Mycoplasma agar base �

 .4#5 ��G
 �!�
 !��� ��#W �4 ����
  ���→→→→→→→→→→→→→→→�!0 4�#→→→→→→→→→→→→→→→� ���→→→→→→→→→→→→→→→
  ＾�%L#�→→→→→→→→→→→→→→→→* !� !��→→→→→→→→→→→→→→→→� 4�#→→→→→→→→→→→ →→→→→� 4���→→→→→→→→→→→→→→→→
 ��'→→→→→→→→→→→→→→→→�� �4

 �4�4 `�O#→→→→→→→
 Jf→→→→→→→M !� ＾�→→→→→→→%&�� !� ∂,→→→→→→→� d*#→→→→→→→
 �� (5x105 cell ml-1)

 �7�→→→→→→� d�	→→→→→→� �→→→→→→� �� �%L#�→→→→→→* !� ∂UT�→→→→→→→� 4���→→→→→→→
 � ��-?∂→→→→→→→� &��7→→→→→→→5 ��→→→→→→→5
 �→� .��-?∂� ���→O� (Fetal Bovine Serum: FBS) ＾��→→3 ��-f(→→>
 � L�� !�� .�G'→→→→→�� �4 .�-��→→→→→� ���'→→→→→�� ��-f(→→→→→→→> `�→→→→→→* �4 �%L#�→→→→→→* �→→→→→→? ＾�#→→→→→→C
 ���→O� �1→� !� �� �%L#�→* (Incubation) ���→@P�� �4 �→5�!� S� P#→*

 .��#5∂� ��%��� ���3
 �→→→→* !� S� �%L#�→→→→* ��W�→→→→→@ I'→→→→→�� �*4 !� L�7'→→→→→3� �→→→→→? ∂
�#→→→→→W �4
 ∂�W� � ���� d�	� !� \#�T� ∂��	� ���→� �5�→� d�	→� I→�� �4 �→5� !��

 .��#5 N��� E0 �4 �%L#�* � 4#5 ��G
 ∂��� d�	� � �%L#�*
 �4 !� −� �→→→→→% �→→→→→� �� �1→→→→→→� 4�#→→→→→→�  ＾�%L#�→→→→→→* !� �'�∂��→→→→→→� [ �→→→→→→
 Z Sg→→→→→→*
 d→→→→→���→→→→→5 �4 � ��-?∂→→→→→� ���→→→→→O� (�5#→→→→→�:0 � ��→→→→→→�0) ���→→→→→� ��→→→→→→? d�	→→→→→�
 S� .��%4∂→→� �→→5� ���→→* Z℮ �→→
 YZ ��→→� �→→� �  4���∂'��→→* �→→8�4 [⅛±Y
 ∂→→→→→→→→→→→→→→�4#0 P�→→→→→→→→→→→→→→→� !� E�-�7→→→→→→→→→→→→→→→C� �G→→→→→→→→→→→→→→→8 �� �%o�→→→→→→→→→→→→→→→v !� ∂,→→→→→→→→→→→→ →→→� ���→→→→→→→→→→→→→→→* ℮j !�
 �→→→→→→→� (invert) 2#,�→→→→→→→� c#,*��,�→→→→→→→� �→→→→→→→� � �'→→→→→→→5�4�→→→→→→→→� ∂>��→→→→→→→→M � ∂����'?�→→→→→→→→�
 Z �f���→→→→→→→→→→→
 �→→→→→→→→→→→� �� �%L#�→→→→→→→→→→→* Sg→→→→→→→→→→→→* .��-?∂→→→→→→→→→→→→� ��%��→→→→→→→→→→→→�  YΩΩ* ∂��7→→→→→→ →→→→→→��5�4
 ���→8 �→� ���M ���→M ��#→W �→� �→? carnoy�s ��-→→-? ���→→l �4�→→� �'�∂��→→�
 "�→→→
� ����→→→3 �4 ���→→→M4 [ ��→→→� �→→→→� � ��-?∂→→→→� ���→→→→l 4#5∂→→→→� ���→→→→O� o�→→→→v
 �G� N���  ＾�%L#�* ＾��� �W#U@ ���M ���M E4�? ���O� .��%4∂� ���M

 .�*� o�v o�C −� �� �%L#�* E�5 ����� !� ＾���#�8 ＾���
 �4 �→→→→→→
 ��%4∂→→→→→→� �!�→→→→→→8� � ��-?∂→→→→→→� ∂�→→→→→→→@ �� ��--→→→→→→→? ���→→→→→→→l �4�→→→→→→→� Sg→→→→→→→*

 .4#5 −�@ �#% �4 ���M4 [Ω ��� �� d�	� ��-f(> `�*
 ��� �� �� (Hoechst) �(@#% e�� !� �'�∂��� Z ��→� ��3�→� �4
 �� o�→→→→v `�→→→→* �→→→→? ＾�#→→→→→C �→→→→→� ��%4∂→→→→→� ���→→→→→M ��→→→→→? d�	→→→→→� ＾�� ���→→→→→M4 Ｑ
 �� e�� ��→→→→→→� I→→→→→→�� ∂→→→→→→C !� S� .4��→→→→→→� ���→→→→→→M ∂,���→→→→→→
 �4 o�→→→→→→v � ���5#g→→→→→→�
 o�K→→→→→→→→→5 �	K→→→→→→→→→W −� ＾�� �� d�	→→→→→→→→→� ��-f(→→→→→→→→→> `�→→→→→→→→→→*  � ��-?∂→→→→→→→→→→→� F��→→→→→→→→→→@
 �→→→� Epifluresance �K-→→→� ＾����→→→� ��→→→5� �→→→�! � ��%4∂→→→� ���→→→→M  (slide)
 �D→→→→→→→?� �4 .(Y|) ��-?∂→→→→→→→� ∂*��→→→→→→→� E#�*�7→→→→→→→�� I→→→→→→→a�� � YΩΩ* ∂��7→→→→→→→→��5�4
 �G→→→→→→→→8 �*B�#'�→→→→→→→* `�→→→→→→→* ���/→→→→→→→�� .�'(�→→→→→→→* E4�→→→→→→→? 4�����'→→→→→→→*� ＾��→→→→→→→� 4��#→→→→→→→�
 �R→�4 � P�→* ＾�7*B�#,��→� ＾#;'(→→8 /�→→� � �7*B�#,��→→� E4�→→? ��,→→50
 o��→� ��→? d�	→� −� !� L#�→→* ��→? d�	→� �4 4#8#→� ∂���7�5 4�#→→�

 .4#5∂� �4�K'*� (Indicator) ��E��� ��
 ��→→→→→→→? �→→→→→→→� ∂K-→→→→→→→� � �fD→→→→→→→� L�'-→→→→→→→? E�#-→→→→→→→→� �→→→→→→→→� o��→→→→→→→→� ��→→→→→→→→? d�	→→→→→→→→� I→→ →→→→→→��
 �→5� ∂
����	→
 � ∂-��→→� ＾�%��R���→→�!0 !� ＾4���→→
 ＾��→→� �-→→> �→→% .4��∂→→�

 �fD→→→→→→→→→→� L�'-→→→→→→→→→→? E�#-→→→→→→→→→→→� �→→→→→→→→→→→� ��→→→→→→→→→→→? ＾�%d�	→→→→→→→→→→→� ＾�� �%�7*B�#,��→→→→→→→→→→→� E4�4
 .�*� I,7���a

 �→→→→� ∂������0/f→→→→* E#7�→→→→� ���→→→→? ∂#�→→→→* ���→→→→→
 .L#7�→→→→→� ��E��→→→→→� ���→→→→→
 −�
 �→→→� � 4��4 ∂�Q�→→→� �'(→→→→% �→→→� �*B�#'�→→→* �f(→→→� �→→→? �*� Vero ∂#�→→→* ���→→→

 ∂#�→* ���→
 I→�� ＾�� �7*B�#,��→� .4��∂� ��→? �→� 4�����'→*� E/T→→� E�#-→→�

 .(Y|) ��#5∂� �4�4 ��? �fD� L�'-? E�#-� ��

�Ω�
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∂��	 ＾��−��� �� ∂��� �����

 

 @;1 G��-
 ∂�	+

 �→� ∂W�U'→@� L�U→→
� �→→� �4�→→M Hoechst 33258 P��?��#�→→� e��
 �→→→→→→→→→→→�! �� ���→→→→→→→→→→→�!0 4�#→→→→→→→→→→→� ＾�%��→→→→→→→→→→→→? .�;�'→→→→→→→→→→→→� ∂*��→→→→→→→→→→→→� ＾��→→→→→→→→→→→→� .�*� DNA

 d�→→� �4#0��→→a ＾�%��→→→? �4 .��-?∂→→→�  ∂*��→→� S��*�#�→→� c#,*��,�→→→�
 ���→→→→→
 �-�→→→→→�! S� −� �4 (DNA 4#→→→→→→8� J	→→→→→→�) �%L#�→→→→→→* �'(→→→→→→% S��*�#�→→→→→→�
 S��*�#�→→→→→→� ＾���4 �7*B�#,��→→→→→→� �→→→→→→→� �4#0 ＾�%��→→→→→→→? �→→→→→→→�� .�*� ^T�→→→→→→→�
 .�-'(→→→→→→→→% �7*B�#,��→→→→→→→→� DNA �→→→→→→→→→� e�� L�U→→→→→→→→→
� !� ∂5�→→→→→→→→→� ＾��'(→→→→→→→→→% F��→→→→→→→→→@
 .＾��'→→5� L�,→→5� ��#→→W �→→� c#,*��,�→→→� �→→�! �*� I,7→→� �7*B�#,��→→→�
 ��→→→→→→?) ＾��→→→→→→? � 4�→→→→→→� �→→→→→→� � (＾�'?�→→→→→→� ∂7'���→→→→→→R �→→→→→→→5� ��3�→→→→→→→�) ＾��@�→→→→→→→5
 4�@ ＾�%�'(% d*#
 ＾��'(→% F��→@ S��*�#�→� ∂%�→� .4#→5 ��→�4 (�-G→?
 �7*B�#,��→→→→→� �→→→→→� ���f→→→→→� �→→→→→? 4#5∂→→→→→→� 4�;→→→→→�� ��→→→→→→5 _��T→→→→→→
  ＾�%L#�→→→→→→* ��→→→→→→5
 ∂→→��� 6��→→→�) �%��#7→→→� �*� �'G→→→� ��f'→→→5� I→→→�� !� ＾���#�→→→8 ＾��→→→� .4#→→→5 ��f'→→→5�
 ∂���→a ∂��→W −� d*#→
 ���→�!0 P�;→�� !� Jf→→M (∂#�→→* ���→→
 −� ��→→?
 I→→�� �4 �7*B�#,��→→� �→→W�4|Ω �→→? ��#→→5 ∂��→→W �→→���→→� ∂��→→→%���#→→→* ��→→→M �→→→�
 d*#→→→→→→→
 �4�→→→→→→→→? �#f→→→→→→→→� ＾�7*B�#,��→→→→→→→→� �→→→→→→→→W�4YΩ � �'→→→→→→→→��∂→→→→→→→→� P�4 �→→→→→→→→� ∂��→→→→→→→→W
 E4�4 E��→→→→→→→→→→� �→→→→→→→→→→� �4�→→→→→→→→→→M &�� I→→→→→→→→→→�� .4#5∂→→→→→→→→→→� ^T�→→→→→→→→→→� DNA ＾/�→→→→→→→→→→→�0e��
 4�;�� 4�#� �4 �,-�� �R�4 �',� .�(% /�� �7*B�#,��� �→? ���(→� ��4��→�
 � �%＾�'?�→� ���→* �→� ∂→�4#0 �→� �'(→% ＾�%�4�→@ d*#→
 :A�→? �fD→→� u��'→→�
 ���(→→→� � �→→→��9#-'→→→� �!��→→→�� �1→→→� !� ∂→→→���'(→→→% F��→→→@ ＾�%S��*�#�→→→� .�%���→→→→M
 o�K→→→→→→→5 ��	K→→→→→→→W .�-'(→→→→→→→% �7*B�#,��→→→→→→→� �→→→→→→→� ∂→→→→→→→→�4#0 !� �
h�/→→→→→→→→� � �'��→→→→→→→→�
 �����→→→→→→→→→� ∂,���→→→→→→→→→
 �4 �'K→→→→→→→→→% I��-→→→→→→→→→> ＾��→→→→→→→→→� ∂→→→→→→→→→�4#0 �1→→→→→→→→→� !� ∂K-→→→→→→→→→→� � �fD→→→→→→→→→→�
 �G→→→→→→→8 I�-X7→→→→→→→% � ��0∂→→→→→→→� �*4 �→→→→→→→� 6��→→→→→→→* u��'→→→→→→→� &�� I→→→→→→→�� �4 .����∂→→→→→→→�
 :#(	→→→→→→→→→→→� ＾4�-'→→→→→→→→→→→*� J��→→→→→→→→→→→→M &�� M.hyorhinis ��→→→→→→→→→→→→? J��M��→→→→→→→→→→→→a �→→→→→→→→→→→→�#�

 .(ZΩ) 4#5∂�
 

 @;1

 P�→→* �→→� �→→? ＾4��#→→� �W#U→→@ ∂#�→→* ＾�%−��→→→�  �4 4#8#→→→� ＾�%��#7→→→�
 �G8 E�#
∂� �� ����4 ��? � �* _*� P�→* �→� ∑#→@ P�→* �-��→� ∂
�→��#�→3
 c�#→→→→→→→→* −� !� �4�K'→→→→→→→→*� �→→→→→→→→� �→→→→→→→→? ��#→→→→→→→→W I��→→→→→→→→� .4�4 ��→→→→→→→→→? ∂K�→→→→→→→→? L�'-→→→→→→→→ →?
 N��→→→→→� FBS ��→→→→→? d�	→→→→→→��4 �� ��-f(→→→→→→>  ＾�%L#�→→→→→→* !� ＾����→→→→→→� J��'→→→→→→*�
 .44�→� 4�;→�� ml-1 �4 L#�→* Ｑ*YΩＱ ∂#�→* �1�→a �→? ＾�#→→C �→→� ��-?∂→→�
 !� �5 �4�4 `�O#
 BfM �→? ∂��→%&�� !� ∂,→� d*#
 �� �%L#�→* I→�� ��'→��
 ��#7→→→→� I→→→→�� !� �'�∂��→→→→� Ω/Y �→→→→� Sg→→→→→* .��-?∂→→→→→� ∂*��→→→→→� ���→→→→→3 ���→→→→→M �1→→→→→�
 �5#R→→→→→�0 d�	→→→→→� −� "#→→→→→� ��#7→→→→→� !� �'�∂��→→→→→�Ω/Z �→→→→→� � ��→→→→→�0 d�	→→→→→� −�
 ＾�→→→→→→�4 �4 ＾!�#%∂→→→→→→� ���→→→→→→O� �4 �� ��→→→→→→? o��→→→→→→v Sg→→→→→→* .��-?∂→→→→→→� ��G→→→→→→

 x ＾�→→%!�� .��-?∂→→� ＾���GR→→� !�� ZY ��→→→� �→→→� 4���∂'��→→→* �→→→8�4 [⅛±Y
 ���;→→→→→
 ＾�%d�	→→→→→� �5#R→→→→→�0 � ��→→→→→�0 ＾�%d�	→→→→→� !� ��→→→→→→? !� S� Y℮ �
 �#→→→→→→→→→→→→→→→→C �→→→→→→→→→→→→→→→→� 4���∂'��→→→→→→→→→→→→→→→→* �→→→→→→→→→→→→→→→→→8�4 [⅛ �4 � ��G→→→→→→→→→→→→→→→→→
 (sub cultures) ��?
 �� ��→�0 ＾�%���→→� ZY � Y℮ .x ＾�→→%!�� �4 .��-?∂→→� ＾���GR→→� ＾!�#%∂→→�
 .��-?∂� ∂*��� ℮Ω* � YΩΩ* ∂��7��5�4 �� � 2#,�� c#,*��,�� �→�
 �→8�4 }xΩ ＾�→�4 �4 �fD→� L�'-→? E�#-→� �→→� �*� I,7→→� �fD→→� ＾�%��→→?

 .��#5 ＾���GR� 4���∂'��*
 d�	� 4#→@ .�4�K'→*� !� Jf→M �5#R→�0 � ��→�0 d�	→� �4 �→% 4�#→� �4

 L�'-→→→? � �fD→→→� L�'-→→→? ��-→→→?�4 �7*B�#,��→→→� �→→→� ∂→→→�4#0 ∂*��→→→→� �G→→→→8 /�→→→→�
 d�	→� −� .d�	→� �4 �→% 4�#→� �4 ∂K-→→� L�'-→→? .��#5∂→→� ���→→�!0 ∂K-→→�
 .∂→→→→→→→→→→→→→→→→→→→→→→�4#0 4#→→→→→→→→→→→→→→→→→→→→→→8� ��#→→→→→→→→→→→→→→→→→→→→→→W �4 .�*� 9#→→→→→→→→→→→→→→→→→→→→→→� E�7→→→→→ →→→→→→→→→→→→→→→→→→% !� ���→→→→→→→→→→→→→→→→→→→→→→→� �4�→→→→→→→→→→→→→→→→→→→→→→→�0
 d�	� �4 �4#→
 I→�� �→? �--?∂� 4�;→�� ∂#�→* �4#→
 � �→5� �%�7*B�#,��→�
 ∂�#�→→→→→→→→→→→→→→→→→? ＾�%�UT�→→→→→→→→→→→→→→→→→→→� !� .�*� (∂�#,*��,�→→→→→→→→→→→→→→→→→→�) ���� J��→→→→→→→→→→→→→→→→→→M ��→→→→→→ →→→→→→→→→→→→?
 .�*� ��→→�0 ＾�� J,→→5 ∂a�→→� �T→→
 ^T�→→� P�→→� ^�→→@ ＾�7*B�#,��→→�
 ���7;→→→→→→
 �→→→→→→→� � :A�→→→→→→→? ＾�%∂�#�→→→→→→→? ∂%�→→→→→→→� ��5�→→→→→→→� �'→→→→→→→5�4 �8#→→→→→→→
 �*� P!Q
  �→→→→→→→→→→→→→→? ��#→→→→→→→→→→→→→→5 ��f'→→→→→→→→→→→→→→5� �7*B�#,��→→→→→→→→→→→→→→� ＾�%∂�#�→→→→→→→→→→→→→→? �→→→→→→→→→→→→→→� �*� I,7→→→→→→→→→→→→→→→� ∂#�→→→→→→→→→→→→→→→*
 ���→→*� �→→� � �-�0∂→→� 4#→→8� �→→→� ∂�'(��→→→? �B�,�→→→
 !� �→→→%psudocoloni

 �4�K'*� �� �7*B�#,��� �? ∂
�#W �4 .����b�∂7� e�� Dienes e��
 ∂��→→→→→→→C !� .�*� �G→→→→→→→�0 /��7→→→→→→→
 �→→→→→→→8� �',→→→→→→→� I→→→→→→→�� � 4#5∂→→→→→→→� ∂→→→→→→→�0 e�� I→→→→→→→�� !�
 .������ �!���� ���/�� E��! �5b� �→� :A�→? ＾�%�4#→
 � ∂#�→→* ���7;→

 �'��/� E��! �5b� �� ＾�'?�� �5� ��� �� �7*B�#,��� �? ∂
�#→W �4
 "#→→→→→� ＾/�→→→→→�0e�� �4 /�→→→→→� ∂����'?�→→→→→→� � ∂>��→→→→→→M ∂#�→→→→→→* ＾�%�4#→→→→→→
 .4#5∂→→→→→→�

 .(ZY) �-���∂� ∂M�� e��∂�
 

 PCR

 �G→→→→→→→→→→8 �p→→→→→→→→→→→�� �→→→→→→→→→→→� 6��→→→→→→→→→→→* � 2�(→→→→→→→→→→→3 ���(→→→→→→→→→→→� � �G→→→→→→→→→→→� &�� −� PCR

 �→→→→5� !� ����7→→→→� ��→→→→� �→→→→� �→→→→? I���→→→→→� ���(→→→→→� ∂→→→→→�4#0 t#�→→→→→* ＾!�*��,→→→→→50
 :#(	→→→→→→→� �4#5∂→→→→→→→→� 4�;→→→→→→→→�� �%−�
#��∂'→→→→→→→→�0 ∂@�→→→→→→→→� d*#→→→→→→→→
 �%�7*B�#,��→→→→→→→→�
 Y⅛s ∂��!#f→→→→→→�� RNA P#→→→→→→→�+ o4��→→→→→→→
 E4�→→→→→→→? ^T�→→→→→→→� �→→→→→→→� PCR .4#5∂→→→→→→→�

 4#→→→→→→→→→→→→→→→→→→→→→→8� ��#→→→→→→→→→→→→→→→→→→→→→→W �4 �� ∂→→→→→→→→→→→→→→→→→→→→→→�4#0 ∂��7*B�##→→→→→→→→→→→→→→→→→→→→→→?� � ∂��7*B�#,��→→→→→→→→→→→→→→→→→→→→→→�
  .�-?∂� !�	�

  ∂→→→��� 6��→→→� !� �'�∂��→→→� −� ��'→→→�� �→→→? �*� ��#→→→→W I��→→→→� ��→→→→? &��
 ependrof 9#→→→→→→→→→→→→→→→→→→→→� !� �# −� �4 �� ���→→→→→→→→→→→→→→→→→→→→�!0 4�#→→→→→→→→→→→→→→→→→→→→� ��→→→→→→→→→→→→→→→→→→→→→? d�	→→→→→ →→→→→→→→→→→→→→→�
 �# −� J→→→→→→→→→→→→→→→→@�4 �� �# I→→→→→→→→→→→→→→→→�� .���-�∂→→→→→→→→→→→→→→→→→� �,	→→→→→→→→→→→→→→→→→� �� E0 :�4 ��/��∂→→→→→ →→→→→→→→→→→→�
 �→→→→→� ��%4∂→→→→→→� �!�→→→→→→8� � �→→→→→→���b�∂→→→→→→� E��5#→→→→→→8 L�→→→→→→3 �4 :0 !� �→→→→→→� ���→→→→→→�!0
 ����0∂� E���� �� �# Sg* .���7� ∂M�� E��5#→8 L�→3 �4 ���→M4 Ｑ ��→�
 ＾�#→→� �4�K'→→*� ＾��→→� �→→→� ��W�→→→3 ��#7→→→� �→→→? ��-?∂→→→� 4�→→→* "�→→→
� ����→→→3 �4 �

 .4#5∂� �7;-� 4���∂'��* �8�4 }ZΩ �4 �� � 4#5∂� o�U�
 ���→→→→→→→→→→→→→O� �� �→→→→→→→→→→→→→→�! 4�#→→→→→→→→→→→→→→� ��#7→→→→→→→→→→→→→→� ＾��→→→→→→→→→→→→→→3 �# �→→→→→→→→→→→→→→% �→→→→→ →→→→→→→→→� ＾��→→→→→→→→→→→→→→� ��3�→→→→→→→→→→→→→→� �4

 :��-?∂�
 YΩ* ���� !� �'� ��,�� YΩ }

 Maniuzium chloride  P#�/�-� �����? �'���,�� Y/Ｑ }
 primer  �% !� (pmol)  picomol ＱΩ }

 Deoxy nucleotide  ��K(�＾�→→→→→→→→
 ��
#��?#�∂(→→→→→→→→→?�4 �'�∂��→→→→→→→→→� Ω/Z }
  3 phosphate

 Taq ��/�0 E��,�� Ω/Z }
 .����*�∂→→→→� �'���,�→→→→� |Ω �→→→→� ����→→→→
 ��→→→→� �4  :0 �→→→→� ��E0 �;→→→→3 Sg→→→→*
 ∂K-� � �fD� L�'-? �� ���7% ��#7� � ��#5 ＾���GR� m� �4 ���� 4�#� �7%

  ＾�%L#�→* ��→? E�7→% �fD→� L�'-→? �→? �*� �→?A �→� P!Q .4#→5 ���→→�!0
 .�*� Vero

 :#→@ � ���→O� n#UT→� ＾�→%�# �→→� �� \#�T→→� I→→�� !� �'���,�→→� YΩ
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 �@�→> ��R'→*4 ��→� ��3�→� �4 .��-?∂→→� +#�K��'��→* �� �# Sg→* � \#�T→�
 �*� P!Q ∂��→→�! ＾�%�@�→→> 4�;→→�� �→→� �4�→→M  (Thermo cycler) ��-→→%4
 �→→8�4 ＱＱ �4 ���→→* Y .4���∂'��→→* �→→8�4 |℮ �4 ���→→* Y :!� �-
��f→→� �→→?
 �f
�→→→� ℮Ω �→→→%���4 I→→→→�� �→→→→? 4���∂'��→→→→* �→→→→8�4 xZ �4 ���→→→→* Z .4���∂'��→→→→*

 .44��∂� ���,

 ℮Ｑ ��→→→→→→→→� �→→→→→→→→� � �T→→→→→→→→� �→→→→→→→→W�4Z !��→→→→→→→→�0 L+ ＾�� �� L#U	→→→→→→→→� Sg→→→→→→→→→*
 e�� �→→→→→→→→� �� ��W�→→→→→→→→3 L+ Sg→→→→→→→→* .��-?∂→→→→→→→→� !�#���'→→→→→→→→→,� �� YΩΩ �4 ���→→→→→→→→→M4
 �'�∂��→→→→→→�YΩΩ EB �→→→→→→W�4Y �4 (Etidium Bromide) �����→→→→→→� P#���→→→→→→
�
 E+ 4#→→→→→→→→→→→→→→→→→8� ��#→→→→→→→→→→→→→→→→→→→W �4 .��-?∂→→→→→→→→→→→→→→→→→→→� ＾/�→→→→→→→→→→→→→→→→→→�0e�� ���→→→→→→→→→→→→→→→→→ →M4 ZΩ ��→→→→→→→→→→→→→→→→→→� �→→→→→→→→→→→→→→→→→→�
 ���→→→→→8 ＾�→→→→→%&�� .4#5∂→→→→→→� ��f→→→→→l� �7*B�#,��→→→→→� �→→→→→� ∂→→→→→→�4#0 rRNA16s

 .�-'(% /�� �7*B�#,��� ＾�%��#���! ＾!�*��,50 �� �4�M PCR

 �@�> I�5��) cycler I�5�� �� \#��� PCR ＾�%&�� �4 ���K

 � 4�→→→→* �f(→→→→� � �→→→→8�4 [x＾�→→→→�4 �4 ＾���GR→→→→→� E�→→→→→�! �4 �→→→→→? �*� (��-→→→→→%4

 .�-? ���{
 �*� I,7� k�'T� ＾�%I�5�� �4 E4�? P��
 .∂#�→* ��→? ＾�%d�	→� ∂K�→→? L�'-→→? �G→→8 �→→? �*� �→→?A �→→� P!Q
 .∂#�→→→→→→→→* ＾�%−��→→→→→→→→→� 4��#→→→→→→→→→� ���→→→→→→→→→* �→→→→→→→→→� �f(→→→→→→→→→� � �*� &�� I��'G→→→→→→→→→� PCR

 .(Z[ .ZZ) �*� PCR �G8 :�T'�� I��� ��? d�	�
 

 ��H��� � ��＾	-1�+

 ∂*��→� .∂#�→* ＾�%−��→� ∂K�→? L�'-→→? �G→→8 4#8#→→� 4��#→→� �R→→�4 !�
 ��?�→→→→→→� �→→→→→→? ＾4��#→→→→→→� �4 �W#U→→→→→→@.�*� �%���→→→→→→M � �%＾�'?�→→→→→→� �→→→→→→� ∂→→→→→→�4#0
 ∂→�4#0 I→�� L�7'3�  �→→���4 ��→→? � �→→* −�
#��∂'→→�0 o�U→→� E��→→� ∂#�→→*
 � �--?∂→→→� �→→→5� ＾�-→→→? �→→→� ∂#�→→→→* ��→→→→? �4 �%＾�'?�→→→� ∂%�→→→� .�*� 4�→→→�!
 E�#
∂→→� �→→�! J→→3��→→� �→→� �8#→→
 �→→� �→→? �-'(�→→→� ^�T�→→→
 J��→→→M �→→→��� J→→→3��→→→� �4

 :�@�* ��,50 �� �%∂�4#0
 E�,→→→→→→→→→→→→→→→→→→→→→→→→→→→→→�� ��#→→→→→→→→→→→→→→→→→→→→→→→→→→→→→W �4 � 2#,�→→→→→→→→→→→→→→→→→→→→→→→→→→→→→� c#,*��,�→→→→→→→→→ →→→→→→→→→→→→→→→→→→→→→� !� �4�K'→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→*� 

 �#→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→� �#f→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→� ＾���3�→→→→→→→→→→→→→→→→→→→→→→→→→→→→→ →→→→→→→→→→→→� �4 ��--→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→? ��1-→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→
 c#,*��,�→→→→→→→→ →→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→�
 ∂#�→→→→→* ��→→→→→? o��→→→→→v −
 −
 N�→→→→→→M4 ∂*��→→→→→→� � (Phase contrast)
 �4 �W#U→→→→→→→→@ ��→→→→→→→→? d�	→→→→→→→→� �4 ���→→→→→→→→→M �→→→→→→→→→� ＾�'?�→→→→→→→→→� 4#→→→→→→→→→8� ∂*��→→→→→→→→→� �G→→→→→→→→ →8
 ∂#�→→→→→→* ��→→→→→→? ＾�%d�	→→→→→→� !� L#U	→→→→→→�  ＾Q�→→→→→→� ��4��→→→→→→� ��#→→→→→→
 �→→→→→→? ＾4��#→→→→→→→�

 .(Z℮) �5�� �1���
 ��#5 J73 �R�4 ���-→� �→� ＾����-→� !� ∂#�→* ��→? ＾�%d�	→� �→��
 �→→→→→→→→→→→→� ∂→→→→→→→→→→→→�4#0 ∂*��→→→→→→→→→→→→� �G→→→→→→→→→→→→8 � ��→→→→→→→→→→→→8 �%��→→→→→→→→→→→→? !� 6��→→→→→→→→→→→→→� ＾�%��#7→→→→→→→→→→→→→� ���→→→→→→→→→→→→→�
 &�'(→→� ��G→→
 ＾��→→� P��→→M� .4#→→5 �4�'*�→→� Q�→→→� ���→→→M �→→→� ＾�%c#,*��,�→→→�
 !� ∂,→→� �→→� ＾/�→→�0e�� � ���→→� �→→�  &�'(→→� E4�→→? ���→→l .��→→→? d�	→→→� !�
 Ia�� �� ��5 ＾/��0e�� ��#7→� ��%��→� � 4#8#→� ＾/�→�0e�� ＾�→%&��
  ��G→→
 E���→→� �4 � ∂>��→→M �→→� ∂����'?�→→� ＾�%∂→→�4#0 4#→→→8� �G→→→8 E#�*�7→→→��
 �'��→→→→→→→� ����/→→→→→→→8 �→→→→→→→� E4�→→→→→→→� ∂→→→→→→→� �G→→→→→→→8 ∂→→→→→→→�4#0 !� photomicrograph

 ��#→→→W ∂���,�→→→� ∂*��→→→� �4 �→→→��� ��#→→→W �→→→� �→→→? �*� ＾4��#→→→� ��#7;→→→→�
 E4�→→→→? ��,→→→→50 ＾��→→→→� �G-→→→→
 ∂�#,*��,�→→→→� ＾�%���→→→→�!0 I→→→→�� �'→→→→→f� .4���∂→→→→→�
 �→→� ∑�→→�� ＾�%∂→→�4#0 ∂@�→→� �  �*� _*�-→→� 4�→→→�! ��4��→→→� �→→→� ＾�%∂→→→�4#0
 ���X�� ＾�%���→�!0 �→� � �-'(�→� ∂��→�4� J��→M �4�→* ��%��→� −� �→� ∂KT→�
 �4�K'→→*� :!� �-
��f→→→� �%���→→→�!0 I→→→�� ��7→→→8 !� .(Z℮) �*� !��→→→� ＾�→→→
E��→→→� �

 .−�
#�� ∂'�0 9#� �% �M��  N��� ＾�%L#�* � ��Q −
 ＾�%��? !�
 �4�? �����4 −�
#��∂'�0 Bf→M �→? �*� ���→�!0 4�#→� ∂��	→� �→��
 ZΩΩΩ ��4 �4 ���→→→→→→→→→→→→→→→→→→M4 ZΩ ��→→→→→→→→→→→→→→→→→→� �→→→→→→→→→→→→→→→→→→� �� d�	→→→→→→→→→→→→→→→→→→� ＾�� 6��→→→→→→→→→→→ →→→→→→→→� ��'→→→→→→→→→→→→→→→→→→→�� �*�
 N��→→→→→� −�
#��∂'→→→→→�0 !� ＾��→→→→→� ∂��	→→→→→→� �4 �� ��W�→→→→→→3 :#→→→→→→*� � +#�K��'��→→→→→→*
 ��%4∂� #�'(5 −�
#��∂'�0 �M�� d�	� �� ��→� [ �� ��#7→� Sg→→* .��-?∂→�
 I,7→� J→M��→3 �� ∂→�4#0 !��→� !� ��--→→? ����7→� −�
#�→� ∂'→→�0 �1�→→a �→→

 !� �'�∂��� Ω/[ � :�T'�� �� _*�-� d�	� −� L��8 !� �4�K'*� ��.�*�→�
 �→→→� � ����0∂→→→��4 ∂#�→→→→* N��→→→→� ��→→→→3 −� ��#→→→→W �→→→→� d�	→→→→� �4 �� ��#7→→→→�
 .L��→→8 �4 ��→→5 �→→?A ＾�→→%!�� �4 � .��%4∂→→� �→→5� .−� L��→→8 �→→� �8#→→


 .��-? ∂� ∂*��� �� d�	�
 ��--→→→?�4#0 ＾�%�(���→→→��� ��,�→→→� 67;→→→→
 .∂→→→→�4#0 4#→→→→8� ��#→→→→W �4
 o��→→→→→→→v !� �4�K'→→→→→→→*� ��#→→→→→→→W �4 � 4#5∂→→→→→→→→� �%�→→→→→→→→v ���→→→→→→→→8 ＾�%d�	→→→→→→→→� ＾��
 6��→→→→� d�	→→→→� ����→→→→? �→→→→� ����K→→→→5 ∂*��→→→→� �→→→→� ∂→→→→�4#0 4#→→→→8� .6��→→→→→� �(�-→→→→→�
 J→→��#→→� ∂@�→→� .4#5∂→→→� ���→→l (���→→M �→→� ＾�'?�→→� �#q→→3 �→→l� �4 E�→→5 ��→→→?)

 :!� �-
��f� �%∂�4#0 �4 4#8#� 6��5
Escherichia coli, pseudomonas aeruginosa,

penicillium notatum, Bacteriodes distasonis,

Micrococcos salviarius,Aspergillus niger and

candida albicans

 !� ∂#�→→→→→→→→→→→→→→→→→→→→→* ＾�%��→→→→→→→→→→→→→→→→→→→→→? ∂→→→→→→→→→→→→→→→→→→→→→�4#0 4�#→→→→→→→→→→→→→→→→→→→→→� | .����→→→→→→ →→→→→→→→→→→→→→→� −� �4 �→→→→→→→→→→→→→→→→→→→→→��
 � �→→→→→→→→→→→→→→�4 !� �→→→→→→→→→→→→→→? E�G-→→→→→→→→→→→→→→� ∂���→→→→→→→→→→→→→→� �→→→→→→→→→→→→→→� �,��→→→→→→→→→→→→→→�0 �4 ���K'→→→→→→→→→→→→→→→� ＾�%��R���→→→→→→→→→→→→→→→�!0
 ���(→→→→� �→→→→5� �→→→→� �(���→→→→��� I→→→→�� �→→→→? �→→→→5 ��%��→→→→� .�--?∂→→→→→� ���→→→→→� E�5��,→→→→→50
 I→→→→→→→→→→�� .��4�→→→→→→→→→→� �'K→→→→→→→→→→% [ !� S� ��→→→→→→→→→→→? d�	→→→→→→→→→→� �4 �#G→→→→→→→→→→v �→→→→→→→→→→→� �4�→→→→→→→ →→→→M �'(→→→→→→→→→→→%0
 � ＾�-K*#→→→→→→→→→→→→→→→→→� E#→→→→→→→→→→→→→→→→→@ ��→→→→→→→→→→→→→→→→→�0 ＾�%d�	→→→→→→→→→→→→→→→→→� ＾�� �� ∑#,�→→→→→→→→→→→→→→→→→� ＾�%��#7→→→→→→→→→→→→→→→→→→�
 �4 ＾���GR→→→→� �'K→→→→% ⅛ !� S� .�→→→→�4�4 ��→→→→? Newyork City �5#R→→→→�0
 �%＾�'?�→→� I→→�� �→→� /�→→� �%−�
#��∂'→→�0 �→→? ��4�→→� �%�→→v �(���→→→��� �→→→8�4 [x
 ∂��-�→→→→→→→? �→→→→→→→l� �M�→→→→→→→� � �'→→→→→→→5�4 (Bactreiostatic) �→→→→→→→5� kM#→→→→→→→
 �→→→→→→→→l� �G-→→→→→→→→

 �→→� ��*�(→→3 I���→→
 ＾�%���→→→�!0 !� �4�K'→→→*� �→→→� .�-'(→→→% (Bactericidal)
 ^T�→→� P#��'?�→→� �-��#→→? −� Q�7'→→→3� �#?b→→→� ＾�'?�→→→� .�%−�
#�→→→� ∂'→→→�0

 .(ZＱ) �*� ��5
 

 ��I�	��

 �→→→→→→→� ∂#�→→→→→→→* ∂→→→→→→→��!_�→→→→→→→*0 ���→→→→→→→l� ��→→→→→→→→	 !� ���→→→→→→→→� �Q#U	→→→→→→→→� .E���→→→→→→→→� �4
 �→3 �→
 ���→� �%��#7→→� ∂*��→→� I→→�� �4 .��#→→5 ∂*��→→� ∂*��→→�� cytopathic

 ��� �� � ∂*��→�� ∂��→
�4 ＾�%L#�→* ＾�%��→? �4 � ��#5 N�→M� I,7→�
 4#→→→→→→→→→→8� ∂→→→→→→→→→→→* ��→→→→→→→→→→→� �→→→→→→→→→→→? ＾4��#→→→→→→→→→→→� �4 .����→→→→→→→→→→→� ���→→→→→→→→→→→M ∂*��→→→→→→→→→ →→� 4�#→→→→→→→→→→→� �'K→→→→→→→→→→→% �4
 ���→→→→→→→→→M ∂*��→→→→→→→→→� �	→→→→→→→→→
 �'K→→→→→→→→→% ℮ �→→→→→→→→→
 ��#7→→→→→→→→→� �5�→→→→→→→→→� t��→→→→→→→→→� 2��→→→→→→→→→�� #�R�#'�→→→→→→→→→*
 �1→→→→→→→→→� !� ∂*��→→→→→→→→→� �G→→→→→→→→→8 ��→→→→→→→→→5 P�G-→→→→→→→→→� ＾�%��,�→→→→→→→→→� � 6��→→→→→→→→→� 4��#→→→→→→→→→� .4���∂→→→→→→→→→→�
 E�#�→→3 E�→→� �4 2��→→�� 4#→→→8� �→→→l� � N��/→→→
 ��→→→��#�→→→3 �→→→� ∂*��→→→�� ∂→→→�4#0

 .4#5∂� ∂*���
 �4�K'→→→→→→→→→→→→→→→→*� �→→→→→→→→→→→→→→→→� E����#→→→→→→→→→→→→→→→→8 ∂#�→→→→→→→→→→→→→→→→* ＾�%���→→→→→→→→→→→→→→→→
�4 4#8#→→→→→→→ →→→→→→→→→� ＾�%2��→→→→→→→→→→→→→→→→��

 .��→→→� �T→→→
 I�-→→→8 .&#→→→� E#→→→> ∂
�→→→��#�→→→3 E�→→→� �→→→� ∑#,�→→→� ��#7→→→→� `���→→→→
 !�
 .��#5∂� ∂*��� E#7�� � &#��@ .＾�-% �X?#@
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∂��	 ＾��−��� �� ∂��� �����

 

 
 
 
 
 
 
 
 
 
 
 
 

 ＾�%���→→→→→→→→�!0 �→→→→→→→→� E�#�→→→→→→→→3 E�→→→→→→→→� �4 ��→→→→→→→→5 ��#→→→→→→→→
 ＾4��∂'→→→→→→→→→→�0 ＾#;'(→→→→→→→→→8 
 HAP � (&#→→→→→→→→→→� �4 ＾4�→→→→→→→→→→→� ∂'→→→→→→→→→→→�0) MAP .(�� �4 ＾4�→→→→→→→→→→→� ∂'→→→→→→→→→→→�0) RAP

 .�*� ＾��R�� J��M (�'(��% �4 ＾4�� ∂'�0)
 ��78 !� ∂��(�� ∂#�* ＾�%���
 �4 4#8#� ＾�!＾��7�� ＾�%2����
Hepatitis B virus, cytomegalovirus virus, Eptiten

Bar virus, Hepatitis C virus  

 !� ∂#�→→* ���→→
 �→→? ＾��7�→→� ∂,5/→→→� �XT���→→→
 � ���→→→� 6f-→→→� �→→→� �8#→→→
 �→→→�
 ∂��7,→→→
 ＾�%���→→→�!0 .(Z⅛) �����∂→→→� ���→→→M ∂*��→→→� 4�#→→→� .��→→→5 N'�→→→� E0

 :!� �-
��f� ∂*���� ∂�4#0 ＾!�*��,50 �G8
  I��7(→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→���→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→
 ∂���'→→→→→→→→→→→→→→→→→→→→→→ →→→→→→→→→→→→→→→→→→→→→→,� c#,*��,�→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→� !� �4�K'→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→ →→→→→*�

 (Transmission Electron Microscope: TEM)

 �→→→� (Reverse Transcriptase) 2#,�→→→� !�g'��→→→? S���→→→
 &��
 �%��#7→→→→→→→→→→→→→→→� ＾Q�→→→→→→→→→→→→→→→� ��4 �→→→→→→→→→→→→→→→� +#�K��'��→→→→→→→→→→→→→→→* :#→→→→→→→→→→→→→→→*� ＾��→→→→→→→→→→→→ →→→→3 ＾�%d�	→→→→→→→→→→→→→→→→� ＾��

 (P�� YZＱΩΩΩ �4 ���* Y)
 ∂*��→→� � _*�-→→� ∂%�R���→→�!0 E�#�→→3 �→→� `���→→→
 �→→→� ∂→→→��!��#K→→→� &��

 (Zx) 2���� �#q3 �l�
  Tumorgenicity test - 

 

 ��＾����� 	
� ���� ＾��−�����∂��� :� ����
 

Gram-
negative
bacteria

Gram-
positive
Bacteria

Working
concentration

Antibiotic

MM100 mg 1-1Ampicillin
MM100 mg 1-1Cephalothin
MM50 mg 1-1Gentamicin
MM100 mg 1-1Kanamycin
MM50 mg 1-1Neomycin

100 mg 1-1Penicillin V
M50 mg 1-1Polymyxin B
MM100 mg 1-1Streptomycin
MM10 mg 1-1Tetracycline

 
 �4�K'→→→→*� 4�#→→→→� �'7→→→→? &�� I→→→→�� �!��→→→→�� �→→→→5 ���→→→→5� Bf→→→→M �→→→→? �#CE�7→→→→%

  .��#5∂� ∂���4� :#��� ＾�%E+ .PCR d*#
 d�� � 4���∂� ���M

 
 
 
 
 
 
 
 
 
 
 
 

 ∂J���� 2	-31 � �B� @K� ∂#���>��

 ＾�'?�→→→� .�7*B�#,��→→→� ＾�%∂→→→�4#0 !� −� �→→→% 4#→→→8� �?∂
�#→→→W �4
 .��→? I'T→�� ��4 ��→? I��'G→� .44�→� !�	→� ∂#�→→* ��→? �4 ∂>��→→M �→→�
 ∂��4!�-� .∂�4#0 ]�3!� L#�→→* ��→? ��-→%4 J�,�→
 4�#→� E4�→? −>
 ＾4#8#→→→→→→→�!� �!�→→→→→→→
 ��→→→→→→→? −� ��G→→→→→→→
 � ��→→→→→→→? t#�→→→→→→→* � �%�(K→→→→→→→M �7→→→→→→→% J��→→→→→→→→?
 J�,�
 �� �4�M ��--? �4#0 �(������ �? ＾4��#→� �4 .�*� �7;-→� ���→@A
 J��→→→→→→M ���→→→→→→@A ��→→→→→→% E��→→→→→→� ����→→→→→→� 4�#→→→→→→� ��#7→→→→→→� �→→→→→→� � �5�→→→→→→� (spore) h�→→→→→→→%
 �G→→→→→→→→8 −�
#��∂'→→→→→→→→�0 �→→→→→→→→� E�→→→→→→→→→��4 !� �5�→→→→→→→→→� 4#8#→→→→→→→→→� ��#7→→→→→→→→→� �G-→→→→→→→→→
 � I�/R��→→→→→→→→→8

 .4#5∂� �4�K'*� ∂�4#0 �%�?
 �*� P!Q ∂����4 −�
#��∂'�0 !� ＾�����G� ∂R�#R> �� I'@�4�� !� Jf→M
 B?#→→
� I'T→→�� ��4 !� Jf→→M ���→→� �4#0 4�#→→� � �%��→→→? ���→→→? ��#→→→5 ��04�→→→�
 �� _*�-� −�
#��∂'�0 ��'�� ��G> � �* .�4 L���→8 �→� �8#→
 �→� .(Zj) 4#→5

 :��-?∂� :�T'��
 ������ 	
� ���� ＾��−�����∂��� :� ����

 
2.5 mg 1-1

10 mg 1-1

 50mg 1-1

 Amphotericin B (Sigma)

Ketaconzole (Sigma)

 Nystatin (Sigma)

 

 ���!�"#�� 	
� ���� ＾��−�����∂��� :℮ ����

 

20 mg 1-1

0.5 mg 1-1

Sigma)Ciprofloxacin (Bayer)

 MRA (Mycoplasma Removal

 Agent- ICN-Flow)

 
 −�
#��∂'→→→→→→→→→�0 �#q→→→→→→→→→3 �4 �� �%L#�→→→→→→→→→→* .L#�→→→→→→→→→* ��→→→→→→→→→→? d�	→→→→→→→→→� ��G→→→→→→→→→→
 !� S�
 E4�→→→→→→→→→? ���→→→→→→→→→O� .��%4∂→→→→→→→→→� ��→→→→→→→→→? !�� Y℮ �→→→→→→→→→
 YΩ ��→→→→→→→→→� �→→→→→→→→→→� ��→→→→→→→→→→5 :�T'→→→→→→→→→→��
 E0 �4 �→→→→→? 4��→→→→→� P�;→→→→→→�� ∂#�→→→→→→* �M� I��'��→→→→→→� ＾�� �→→→→→→� ���→→→→→→� −�
#��∂'→→→→→→�0
 �→→→→→→→→→→� �8#→→→→→→→→→→→
 �→→→→→→→→→→→� ��→→→→→→→→→→→� I→→→→→→→→→→→�� !� S� .�%4∂→→→→→→→→→→→→� �� ∂#�→→→→→→→→→→→* �→→→→→→→ →→→→5� !#-→→→→→→→→→→→% �M�
 ∂*��→→→→→→→� ∂→→→→→→→�4#0 4#→→→→→→→8� ��→→→→→→→	 !� �� d�	→→→→→→→→� .∂�f→→→→→→→→M ��→→→→→→→→5 �→→→→→→→→?A ＾�→→→→→→→→%&��
 −�
#��∂'→→→→→→�0 o�U→→→→→→� .�5�→→→→→→� �'→→→→→→5�4 4#→→→→→→→8� ∂→→→→→→→�4#0 !#-→→→→→→→% �→→→→→→→�� .��-?∂→→→→→→→�
 ＾�%�(→→→→→→
 .4#5∂→→→→→→→→� �4�K'→→→→→→→*� ＾�R→→→→→→→�4 −�
#��∂'→→→→→→→�0 � �4#f→→→→→→→� /��0����#→→→→→→→�
 �'K→→→→→% �→→→→→
 �;-→→→→→� ＾�→→→→→%!�� �4 ���→→→→→M � ＾�'?�→→→→→� �G→→→→→→8 ∂→→→→→→�4#0 ＾��L���→→→→→→a
 _*�-→� &�� −� �→�  [Ω �→
 ZＱ ＾�→→%!�� �4 �7*B�#,��→→� �G→→8 � ��→→?

 %�&���& 	'� ＾��(�)� 	
� *+�,�- +��� (#-�. :/ ����
 

Observation time (dys)Aerobic stateTemperatureTest medium

14

14

14

14

21

21

21

Aerobic
Anaerobic

Aerobic

Aerobic

Aerobic

Aerobic

Aerobic

Aerobic

37
37
37
26
37
26

37
26
37
26
37
26
37
26

Blood agar with:
Fresh defibrinated
rabbit blood (5%)
Thioglycollate broth

Trypticase soy broth

Brain heart infusion broth

Sabouraud broth

YM broth

Nutrient broth with 2%
yeast
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 I��
_*�-→→→→→→→→� ��*�(→→→→→→→→3 I���→→→→→→→→
 ＾�→→→→→→→→%&�� �→→→→→→→→� �*� �'G→→→→→→→→� .4���∂→→→→→→→→→� P�;→→→→→→→→��
 J��→→� �→→� �→→l� �→→� �4�→→→M �1�→→→a I��'7→→→? �→→→� �→→→? ��-→→→? :�T'→→→�� �� ∂,�
#��∂'→→→�0

 .(Z|) �5�� ��--? �4#0
 !� ＾���(→→→→→→→� �→→→→→→→� ＾�'?�→→→→→→→� I→→→→→→→�� �����→→→→→→→� �→→→→→→→� �8#→→→→→→→
 �→→→→→→→� �7*B�#,��→→→→→→→� 4�#→→→→→→→� �4
 4��#→→� ∂@�→→� �4 .�7*B�#,��→→→� I���→→→� t#�→→→* �#q→→→3 /�→→→� � �%−�
#��∂'→→→�0
 −�
#��∂'→→�0 :�T'→→�� ��7→→%� �→→? �(�→→� 4#8#→→→� ＾�→→→%&�� �→→→� ∂��→→→�4� J��→→→M
 E0 !� ∂?�→→3 �7*B�#,��→→� ∂��→→→��4 −�
#��∂'→→→→�0 �XT���→→→
 .4#5∂→→→→� �'��→→→�
 �→→→� �f(→→→→� ＾�'G→→→→� �;�'→→→→� Tylosin � Tiasolin .Moncyclin �→→→→? �*�
 � ciprofloxacin ＾�%−�
#��∂'→→→�0 �!��→→→��  .4��4 �%−�
#��∂'→→→→�0 ���→→→→*
 ∂���→→→→→→→→→→� �7*B�#,��→→→→→→→→→→� �→→→→→→→→→→� �4#0  ＾�%L#�→→→→→→→→→→* ��E�→→→→→→→→→→→��4 E�#-→→→→→→→→→→→� �→→→→→→→→→→→� MRA

 ＾��� d�	� �4 �%L#�* ��* ＾���GR� ��7%� �4 �G→� �',→� �→�� .�→����→5

 ＾���(→→→→→→→� �4 �→→→→→→→? ��→→→→→→→> .�*� ∂��→→→→→→→��4 −�
#��∂'→→→→→→→→�0 !� S� −�
#��∂'→→→→→→→→�0 !�
 � �5�→� ＾!�*��,→→50 J��→→M �→→3 !� �'7→→? ∂→→�4#0 `�→→* �*� I,7→→� 4��#→→�
 &�'(→→� ]��→→→� −�
#��∂'→→→�0 �M�→→→� d�	→→→� �4 ∂��%L#�→→→* I�-→→→> �→→→5� �→→→��4�
 ＾�→→→%&�� !� �4�K'→→→*� .44��∂→→→→� ��,→→→50 J��→→→M �→→→3 �→→→
 �%�7*B�#,��→→→� �→→→5�
 P�→→→→→* �→→→→→→� &#��→→→→→→@ .2#7�→→→→→→
 E��→→→→→→� nud ＾�%&#→→→→→→� !� �4�K'→→→→→→*� JD→→→→→→� �R→→→→→→�4
 �4 !#-→→→→→% −���?#���→→→→→*� ����→→→→→� ��f�?�→→→→→
 !� �4�K'→→→→→→*� /�→→→→→→� � ＾�-→→→→→→% �X?#→→→→→→@

 .([Ω .Z|) ����4 ���M ����#� !� ＾��{'� �8�4
 E�G8 �4 �f'�→� ∂#�→* −��→� /?�→� I��-→> �→? �*� �→?A �→� P!Q E���→� �4
 �� 4#8#→�  ＾�%L#�→* ∂K�→? L�'-→? E��→� ＾�%������ ∂��7→
 �→→? 4��4 4#→→8�
 ���→→→→* �→→→→� �� ��→→→→5 L�'-→→→→?  ＾�%L#�→→→→* Sg→→→→* � �-%4∂→→→→� P�;→→→→�� N�→→→→M4 �#→→→→C �→→→→�

   .�--?∂� L�*�� /?���
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