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 �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

�Ω�



∂��
	 ＾��−��� �� ∂��� �����

 

 �→→→→→→→� �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#�→→*
 ∂
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0 �� �4�→M �→? �*� �G
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�4 �→→→→→%E0 �#q→→→→→→3 I→→→→→→�����-→→→→→→� .�--→→→→→→? ��
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 ∂,�+#
#�→→→→→→� L��→→→→→→�
 .�(�→→→� L#f→→→M J��→→→M ∂,5/→→→→� ∂��→→→→��4 �Q#U	→→→→� ��G→→→→
 �G→→→→8 �4�K'→→→→*� 4�#→→→→�
 ∂�#'→→→→→→→→→→→→* −
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 ���#→→→→→→→→�4 4#f→→→→→→→→� �%�#���?��→→→→→→→→� ���→→→→→→→→* �→→→→→→→→� �f(→→→→→→→→→� �%�7*B�#,��→→→→→→→→→� ���K→→→→→→→→→
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 �4 M.laid Lawii � M.arginini .∑#→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→@ �4 M.hyorhinis

 .(Yx) E�(�� �4 M.fermentans � M.orale � ���
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 .�*� 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�



∂��
	 ＾��−��� �� ∂��� �����

 

 @;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

��Ω



 ���� � ∂�	�


 

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

 

 �@�→> ��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?#@

���



∂��
	 ＾��−��� �� ∂��� �����

 

 
 
 
 
 
 
 
 
 
 
 
 

 ＾�%���→→→→→→→→�!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 - 
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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)
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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�*�� /?���

References

1. Holland NT, Pfleger L, Berger E, Ho A, Bastacki M.

Molecular epidemiology biomarkers � sample collection

and processing considerations. Toxicology and Applied

pharmacology 2005; 206: 261-268

2. Albertini RJ, Anderson D, Dauglas CR, Hagmer l,

Hemminki K, Merlo F, Natarajan AT, Norppah Shuker

DE, Tice R, Waters MD, Aitio A. Ipcs guidelines for the

monitoring of genotoxic effects of carcinogens in

humans. International programmedonchemicalsafety.

Mutat. Res 2000; 463(2): 111-113

3. Bingham Riboli E. Ditand cancer- The European

prospective investigataion into cancer and nutrition. Nat.

Rev, Cancer 2004; 4(3): 206-215

4. Holland NT, Smith MT, Eskenazi B, Bastaki M.

Biological sample collection and processing for

molecular epidemiological studies. Matat. Res. 2003;

543(3): 217-234

5. Eskenazi B, Bradman A, Gladstone E, Jaramillo S,

Birch K, Holland NT. Chamaccos a longtiudinal birth

cohort study: lessons from the s.J. child.Health1 2003;

(1): 3-27

6. Duramad P. Mcmahon CW, Habbard A, Holland N.

Flowcytometric detection of  intracelluar Th/Th  cytokines

using whole blood. validation of immunological marker

for use in epidomological studies. cancer EpldemlTSP

Biomarkerprej . 2004; 13(9): 1452-1458

7. Wise KS, crassel GH. Modification of amino acid

concentrations induced by myco plasma in cell culture

medium. Nature new biology, 1971; 232: 242- 244

8. Wiley J. Sons cell and Tissue culture for medical

Research, Inc, 2005; 48-65

9. Avadi SJ, Mosaffa N, Taheri S, Karimzadeh K. The

effect of Glycation of culturc medium on phago cytic and

respiratory brust of peritoneal macro phages from Balb/c

mice. Immunology J Montral, 2004; 180-184

10. Doyle A, Griffiths JB. Cell and Tissue culture:

laboratory procedures. Wiley 1998; 720- 725

11. Ulloa F, Montoya C, Verfailie M, wei- shov hu.

Culture system of pluripotential stemcells. Journal of Bio

Science and Bio engineering. 2005; 100(1): 12- 27 

12. Seag Heo D, Gahopark J, Hata K, Day R, Ronald B,

Herbermanand Th. Evaluation of tetra zolium based

semiautomatic colorimetric assay for measurement of

human anti tumor cy totoxicity cancer.  Res, 1990; 50:

3681-3690

13. Zymozan Z, Ghasemy B, Farrokhi F, Miraghasi A,

Ejaz Ahmad N. Mosaffa Release of s-fas-l buy

monocytes and lymphocytes Triggered by Betaglucan

and zymozan. Iranian Jurnal of Immounology, 2006; 3:

121-125

14. Mossafa N, Labibi F. Isolation and purification of

natural killer cell subpopulation using suppernatant

culture of mononuclear leukocyte culture by pIIA and

evaluation of cytotoxic activity" The journal of faculty

medicine.1999; 1: 9-16

15. Babich H. B oren freunde, Neutral red assay for

toxicology in vitro. In: Watson RR (ed) Invitro methods in

Toxico logy, 1992; 17: 237- 251

16. Crarrity MC, Phillips CY, Vaidya A. Mycoplasmal

infection of lymphoyte cultures�: Infection with M.

salivarium In vitro, 1980; 16: 346- 356

17. Ohno T, Takeuchi M. Test for mycoplasma

contamination �Standardized protocols for quality control

of animal cell lines. Re port from J TCA cell bank

committ. Tissue culture Research communica tions 9:

suppl. 1990; 9-11

���



∂��
	 ＾��−��� �� ∂��� �����

 

18. Freshney RI. culture of Animal cells- A manual of

basic Techniques,  2 end edn. Alan Rliss Inc, 1987

19. Wyeth C, Alliknets E, Nichols Amy H, Plumm Er

Dorothy J. Serum- free vero cell banking process. Ipc (1-

7), 2004; 1210- 1219

20. Levine Ex, Thomas l. Altered nucleic acid meta

bolism in human cell cultures infected with myco plasma

proceedings of the national Academy of sciences of the

USA 60, 1968; 583- 589

21. Rottims D. Sub version and exploitation of host cells

by mycopalsmas, Trends microbiol. 1998; 6: 436-440

22. Van Kuppeveld FJ, Johansson KE, Galamajm

Kissing J, Bolske G, Van Der Logtjt, Mechers WJ.

Detection of mycoplasma in cell cultures by a

mycoplasma group specific pcr. Appl. Environ. Microbiol.

1994; 60: 149-152 

23. Prucker JM, Ades EW. Detection by polymerase

chain reaction of all common mycoplasma ina cell

culture facility, Pathobiology. 1995; 63: 9-11

24. Cour I, Max Well G, Hay RJ. Tests for bacterial and

fungal conta minats in cell cultures as applied at the

ATCC. Tissue culture Association manual, 1979; 5:

1157-1190

25. Wi NN, Reichman DM, Gunter ME. Epidemiologic

issues in the design and use of biologic specimentbank.

Epidemiol. Rev 12, 1990; 56-70

26. Mathew A, Van Buskrik R, Baust J. Improved

hypothermic preservation of human renal cells through

supression of both apoptosis and necrosis. cell preserv.

Technol. 2003; 1(4): 239-253

27. Schulte PA, Perera FP. Molecular Epidemiology

principles and practices. Academic press, San Diegor.

1993; 5: 153-159

28. Marcusm L, Nattenberg A, Rohens MW. Siective

killing of mycoplasma from contminated cells in cell

culture. Nature 1980; 285: 659-699

29. Van Diggeln OP, Shins Philips DM. Reduction ic

celluar tumorgencity after mycoplasma infection and

elimination of myco plasma from infected culture by

passage in nud mice. Cancer Research 1977; 37: 2680-

2687

30. Mowles JM. The use of cipro floxacin for the eli

mination of myco plasma from naturally infected cell

lines. Otech nology 1988; 1: 355-358  

��℮


