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

 �Ph.D. ∂���� ��	��
� ��Ph.D. ＾������� ...����� ��M.Sc. ��� ����� ��M.Sc. ＾����� ������
 :�Ph.D. ∂���� �
��� ��B.Sc. ∂���!�"� #�$�% ��B.Sc.  ∂��&' ��$( ��Ph.D. ∂��)
* +
�	,��-� ��Ph.D. ∂��/�0 ��	�

 

 ＾������┬� 	
�� 
∂���� 	������ 
���╧ ∂���� ���� 	������ .�

 ＾������┬� 	
�� 
∂���� ���� 	������ 
���! "#$�% 	������ .&
 

 ＾������┬� 	
�� 
∂���� 	������ 
���╧ ∂���� ���� 	������ 
�℮�ＱＱ)⅛℮℮+ :ﾵ-�/
�01 
���╧ :23%��! ���4:

 Email: hajatij@sina.tums.ac.ir :−�������	 
��

 
 

 

 �Ｑ/⅛/�Ω :��	
� �
��� ��Ｑ/℮/�� :��	
� ��	���

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

 &/→→→% ＾�����→→→� .
→→→1 2�	&→→→� ��3�→→→% 4→→→� ＾
���→→→�5 6	�→→→7 4→→→� WEHI 164 ＾�����→→→→� 8	�%�→→→→� ＾�→→→→��� ＾��→→→→� :�→→→→���	 � 
��→→→→

 6�&�� �� 4�7�9 :����� −���	
�� ＾������ !-;. 5$	 .
�
1 <��� �=> GM-CSF, IL 4 	�?9 	� 5$	 @;. 6
% 4� +��A���
 +��> <&������ ＾��� .
1 4B�C�  ������ �=> 4� 5$	 $�  6
% 4� �→�$ !� �→� &�'��������%����"→�� ＾�→�+' ∂�→�D$ ＾	�%�→� ＾�����→�
 ＾��→� t +�→%5D 5� .
→1 2�	&→� ＾
����5 6	�→7 4→→�  &�'��������→→% ����"→→�� 6�&→→�� �→→� �→→�$ !→→� �→→� <
→→1 :��→→� −���	
→→�� ���→→�EΩ⅛ ��3�→→%

  .
1 <��G��� p<0.05	��∂;H% IJ� �� ��<��� ���K� $ 4�&-�
 5� �→→→→→�$ !→→→→→� <$�→→→→→# $ ���;→→→→→> <$�→→→→→# �→→→→→� 4"���→→→→→%	� IL-12 
���→→→→→� L��&→→→→→B� M��→→→→→% ＾	��∂;H→→→→→% 	�→→→→→, 4→→→→→� ����"→→→→→�� ＾���'∂�→→→→→�D :������→→→→→→�
 ∂NA=→% ����→� M��→% ����"→�� �→� <
→1 4���→% −���	
→�� ＾�����→� 5� <��G�→→�� O�;P�→→� .(p<0.0001) 
→→1 −���	
→→�� ＾�����→→�

 .(p<0.0001) 
1 	�%�� 
1	 	�
 ＾������ ��-�� 	� 
����∂% 8
��1∂% MQ� �	TH1 ＾��R��→. 4→> &�'��������→% ����"→�� ��S→� ∂�$���→% 6�Q�>�→� :＾�→������→�

 .
���# 	��T <��G���  �	�% +�,�� ∂.��������� ＾��� 
%D	�> −���	
��
 

  EU O�>�� ��;�� 8−���	
�� ＾������ 8+�,�� ∂.��������� 8&�'��������% ����"�� :����������
 
  

 
 �����

 ���� ��→�	
 ��
�→� ����→� 	
 ����→� ����→� �→�	 �→��	 �→��	 �→� ���→→� �→→�
 �	��→� !"→� �→� .!�� ��
�→# 	��→$ ��%%&→� ���� 
	�→� ＾	�(�→→� �→→�� ��"��→→�
 )� *
�+��� �∂���	
 ∂(�� � ∂-�����
�	 �/���  0���
 	
 ＾�1���	
 �2��
 ��
�# 	��$ ���� 
	�� −���	��
 ＾�13�"� 4�56 �→� ∂/(→�� ＾�13�"→�

 .!��
 ∂/(�� 7�8�� ＾� �
�9 *�//:�;�� ＾�13�"� �−���	�→�
 ＾�13�"→�
 .!�� 7�� 	��8� ∂��8�:� � ∂��< =��- 
�>→�� ＾��� ��→�? 
�@"(→� � �/�8→1
 �"9�→→� A89�→→� �→→: �/�8→→1 ∂�B���→→1 	��8→→→� !�C(→→� −���	�→→�
 ＾�13�"→→→�
 �→→→→→� −���	�→→→→→�
 ＾�13�"→→→→→� !D8→→→→→� � *��#�→→→→→→�) �E�"→→→→→→�  ∑�&→→→→→→� G��→→→→→→� �E�"→→→→→→�
 )� ∂/(→→→→→→→→→�� ＾�1=��→→→→→→→→→- )� ∂��/�→→→→→→→→→� H�→→→→→→→→→� 
�>→→→→→→→→→�� �→→→→→→→→→� 	
�→→→→→→→→→→$ T ＾�1!���+→→→→→→→→→→/I

 .(K �L �M) ���∂I�"� ∂/(�� =��- 
�>�� �� O���I��
 ∂/(→�� =��→- 
�>→�� 	
 −���	�→�
 ＾�13�"→� ＾P�→→� !�"��→→$ �→→� ���→→� �→→�
 ＾�1=��→→- ��Q�R→→���→→� 	
 ���→→� G→→���→→� ���/→→� �→→� �13�"→→� �→→�� )� ∂S�5�→→→6�
 )� P�(C→→→→→→→→→→� H"�Q→→→→→→→→→→� T�CI�U→→→→→→→→→→� 	
 .(℮) !�� *�→→→→→→→→→→→� *
�+�→→→→→→→→→→→�� ＾	�����→→→→→→→→→→→;
 ＾�13�"→→� *��(→→1 �→→� ∂/��:����→→� H"�Q→→� T�D�:�→→� � ＾	���→→→� ＾�1�B∂�→→→�?

  �/��) �
	�? 71��
 �→� ∂/��:����→� T�D�:�→� .!�� *�→� *
�+�→�� −���	�→�


 
 =��→→- 
�>→→�� 	
 ��→→�? �����→→� W%→→→� )��→→→� AD→→→� −���	�→→→�
 ＾�13�"→→→→� E�"→→→�

 .(⅛ �Ｑ) ����∂� ＾	�����;
 �%�8→→→→→→→→→� ∂U�&→→→→→→→→→� ＾�1!
�→→→→→→→→→� 	
 ���(→→→→→→→→→→� ZI���→→→→→→→→→→� −���	�→→→→→→→→→→�
 ＾�13�"→→→→→→→→→→�
 ∂&U→→→→� ＾�13�@I�→→→→� ∑�→→→→�� )��→→→→� � )������→→→→→�? 
�→→→→→�) T	�→→→→→$  �→→→→→� � �/�8→→→→→1

 .����∂� ∂����/� MHC II, CD86, CD80

 T�%�[→→→→→→� � T�D�:�→→→→→→� �→→→→→→� 
	�6�→→→→→→� )� �C→→→→→→� ZI���→→→→→→� −���	�→→→→→→�
 ＾�13�"→→→→→→→�
 ＾�1!
�→→→→� �→→→→� T ＾�1!���+→→→→/I −��&→→→→� !�→→→→→� � ����∂→→→→→� ZI�→→→→→� ∂���@�→→→→→�
 ∑�&→→→→→� −(→→→→→: ＾�13�@I�→→→→→� )� ∂�P�→→→→→→� \U→→→→→→� � T����→→→→→→� �����→→→→→→� ＾��+→→→→→→/I
 ]�→� A89�→� �13�"→→� �→→�� .�//:∂→→� )	�→→� �	 MHCII � CD80, CD86

 .(^ �_) �/���∂� ���(� DC2 �� DC1�� E�"� ∑�&� G���
 `��→→→→→→� *�→→→→→→� *��I����→→→→→→� � ∂&��→→→→→→→� TP�5&→→→→→→→� −���	�→→→→→→→�
 ＾�13�"→→→→→→→�
 (Patterns-Recognition Receptors: PRR) a��→→→→→→→→→→→→→→→→→� )� �	 �→→→→→→→→→→→→→→→→→1b��@�→→→→→→→→→→→→→→→→→→�

 ��1	��c→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→�	 �→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→�� )� ∂@→→→→→→→→→→→→→→→→→→→ →→→→→→→→→→→→→→→→→→→→→→→→→� .(d) �//:∂→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→� ∂����/→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→ →→→→→→→�
 ∂���@�� G���→� ∂����/→� .�/�8→1 (Toll Like Receptors: TLRs)

 )��→→→→→� ��1���:�(→→→→→→: �∂���→→→→→→�I� ＾�1���:����→→→→→→� \��→→→→→→� A��→→→→→→� a��→→→→→→� �→→→→→→�� )�
 =��- ＾�%I� A��� a��� �→�� )� � MHC � ∑�&→� −(→: ＾�13�@I�→�

  ��:�I��/→→�� ��I�→→� 3�e→→� ＾��→→→� .����∂→→→� (Th1/Th2) L �→→→� M ]�→→→� ∂����+→→→/I

���� ���	


 ___________________________________________________________________ �����

 ������� ���	
 ��
�� ������ �℮ ����� ����� ��� �����! ∂#�$% ���&'() ____________________________________ 

�Ｑ�



 ������� 	 ＾���
�

 

 

 

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

 

 
�→→→→→6 �→→→→→→: 
��∂→→→→→→�Th1 ��→→→→→→� 3�C→→→→→→
 A��→→→→→→� −���	�→→→→→→�
 ＾�13�"→→→→→→� )� ML  !�� ＾	��→; (TCD8+) −�8:������→�T !���+→/I !�I�C→
 ＾�→%I� ＾��→�
 .(ML �MM �MΩ)

 )� P�(�→9� �→: !�� ∂I�"→� G6�
 ＾��:�→� ∂��→� ��B��������→� ����8→�I
 �→→→→→→→→→→→�� ��"��→→→→→→→→→→→� ∂/(→→→→→→→→→→→�� =��→→→→→→→→→→→- .
��∂→→→→→→→→→→→→� ∂����/→→→→→→→→→→→→� TLR9 �TLR2 a��→→→→→→→→→→→→�
 �→→→→→→→→→: ∂I�→→→→→→→→→9 	
 .!�� (M℮ �MK) (Th1) M ]�→→→→→→→→→→� ∂����+→→→→→→→→→/I =��→→→→→→→→→→- ＾��:�→→→→→→→→→→�
 ��8:�����→→→→→�� �→→→→→: ��→→→→→�� 7→→→→→� �/��→→→→→� ��→→→→→�? 7→→→→→→� �→→→→→→� ∂I�"→→→→→→� g	�→→→→→→6 ＾�1＾��:�→→→→→→�
 (Th2) L ]�→� ∂����+→/I =��→- ＾�→%I� �� 	
�→→$ �!�� ��":���D→→�� )� �&���→→�

 .(M⅛ �MＱ �^) �/�81
 ��→→→→→→→→�	
 !�→→→→→→→→→→� A��/→→→→→→→→→� ∂/(→→→→→→→→→�� =��→→→→→→→→→- �
���→→→→→→→→→� T��h→→→→→→→→→�� �→→→→→→→→→� �����→→→→→ →→→→�

 �CI�U→→→→→→→→→→→� 	
 .!�� Th1＾�13�"→→→→→→→→→→→� �→→→→→→→→→→→� ��8→→→→→→→→→→→→��� � ∂I�"→→→→→→→→→→→→→� =��→→→→→→→→→→→→- �1	���→→→→→→→→→→→→�
 G��→→→→� ���/→→→→� �→→→→→� ��B��������→→→→→� ����8→→→→→�I )� GS�→→→→→9 T�D�:�→→→→→� ∂��→→→→→���→→→→→� �;�→→→→→9

 −���	�→→→�
 ＾�13�"→→→� ∂��→→→���→→→� W���→→→
� 	
 TH1 ＾�1=��→→→- *�/→→→1
 !�→→→→�
 ���:	����D�→→→→→
 ＾	���→→→→→→� 3�→→→→→→� 	
 ∂����→→→→→→� ＾�13�"→→→→→→� �→→→→→→�	 �→→→→→→� �"��%→→→→→→� ＾��→→→→→→�

 .!�� ��
�# 	��$ ∂�	�� 
	�� Balb/c i�� 	
 (WEHI 164)
 

  ���	
 	 ��
�
  ∂���� ��	 
 ��
����

 `�&→→→� 	
 (Balb/ci�→→→� ＾���:	����D�→→→
) WEHI164 ＾�13�"→→→�
 ���I∂"�→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→� 	
 �→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→9�� MΩΩ ＾��→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→9 (Sigma) RPMI1640 ![:

 3��∂"�→→→→→→→→→→→→→→→→�L ��������-��→→→→→→→→→→→→→→→→�� ���I∂"�→→→→→→→→→→→→→→→→� 	
 j�#��@�→→→→→→→→→→→→→→→→� MΩΩ � ��"��∂/→→→→→ →→→→→→→→→→→-
 .�� *
�
 ![: �I ���# ��/� 3�C
��k j�� �S	
MΩ � ������"#l3�

 ![→→→→→→1 �→→→→→→� W� *
�→→→→→→� Balb/c ＾�1i�→→→→→→→� �W��→→→→→→→�)? 
	�→→→→→→→� T�→→→→→→→����→→→→→→→9
 .���� ���� ����� 	����-����8��� )� �: ��
�� ��+1

 )� ��B�������������8→�I *��→→# 	
 .���→→� 7�8%→→� *��→→# �→→� 	
 T�→→����→→9
 ＾�13�"→→� )� �→→�� 7→→� *��→→# 	
 �����8→→�I �→→� *�→→� ZI�→→� −���	�→→→�
 ＾�13�"→→→�
 ＾��→→→→→� T�+8→→→→→
 �
�→→→→→� )� 3��/→→→→→: *��→→→→→# 	
 � �→→→→→�� 7→→→→→� �→→→→→� *�→→→→→� ZI�→→→→→� −���	�→→→→→�

 T�CI�U→→→→→→� .
�→→→→→→� i�→→→→→→� �→→→→→→� Ｑ G��→→→→→→→� *��→→→→→→→# �→→→→→→→1 .�→→→→→→→�  *
�+�→→→→→→→�� ∂→→→→→→→-������(→→→ →→→→��

 .�� j�>�� *�R[��
 mh6� ���(: )�>� 0��� �� ∂��>�
 

 	���� �����

 ![→→→→→→→→→→→→→: `�&→→→→→→→→→→→→→� )� ���I��@�→→→→→→→→→→→→→� LΩΩ 	
 WEHI 164 3�"→→→→→→→→→→→→→→� Ｑ*MΩ⅛

 � a�	�→� Balb/c i�→� MＱ !��	 ＾�"�→- �→→� ＾�"��→→�) T	�→→S �→→� o$�→→�
 �→→→→� ���→→→→� 	
 )�	 −� (���×3�→→→→�) p��→→→→→� ���∂"�→→→→→� A8→→→→→9 �→→→→→� 	���→→→→→� �U→→→→→$
 W��→→→→→→→→�)? �(��→→→→→→→→→6 ��→→→→→→→→→�) .�→→→→→→→→→� ＾��→→→→→→→→→#*)��→→→→→→→→→�� 3���>→→→→→→→→→�
 O�I�→→→→→→→→→: )� *
�+�→→→→→→→→→��
 �q→→→� 	
 ���	∂→→→� p������∂"�→→→→� ℮ΩΩ �→→→→� ����→→→→9 	
 	���→→→→� �U→→→→$ �→→→→: ∂��R/→→→→1

 .�� ��
�#
 �→→→� �%→→→� ����→→→→�� �U→→→→$ !D→→→→� � ＾��→→→→#*)��→→→→�� a��→→→→� )� 	���→→→→� �→→→→�	 !��→→→→�
 �U%→→→→� �→→→→� ��C→→→→� ��→→→→�) 	
 �→→→→: ∂��→→→→�	
 *��→→→→# �→→→→1 	
 T�→→→→����→→→→9 �→→→→S	
 0�→→→→→��

  .�� oQ[� �/��� *����� ∂����-
 

 ＾	���� ＾����∂�
� ����

 T	�→→S �→→� � g	�→→6 �1	���→→� �1i�→→� 	
 	���→→� 
�>→→�� )� O- )�	 LM
 	�→→→→→� !+→→→→→→1 �→→→→→→� r/→→→→→→- ＾	���→→→→→→� T��→→→→→→�I ���→→→→→→� ＾��→→→→→→� .���→→→→→→� �I � 
�→→→→→→6 ∂@���@→→→→→→�

 .���� (
��#∂���� ��	
K_ 	�����@�� 	
) b�< � (p��� T)� 	
) �(>/�
 .�� ��"�
 � ��� ∂��	 s��� B�+������ m�
 3�"&� Oc�

 ��→→�) �→→�� ��
�→→# ���C→→� ＾	�I i�	 �→→� �"S�→→9 3�"&→→� ������→→- !q"→→k
 .�� ＾	���R� 
��#∂���� ��	
 lLΩ 	
 *
�+���

 
 �
�������
�� ������� ��∂�
�

 )� *��"
�→→�I T	�→→→S �→→→� (ATCC 1060) �→→→�B��������→→→� ����8→→→�I ���→→→�
 )� �C→→→� .�→→→� ���→→→� ����→→→� *�R[→→→��
 ∂@��→→→- *�@[→→→��
 ∂��/�b��@�→→→� *��→→→#
 ]�→→→� (Brain Heart Infusion medium: BHI) `�&→→→→�  	
 ![:
 W��→→→→→�)? �b��@�→→→→→� ＾B�I�
	�→→→→→→� �∂��"→→→→→→: ＾B�I�
	�→→→→→→� ∂�	�→→→→→→� �→→→→→→� ＾��:�→→→→→→�
 ∑�:�"�
��→→→�� �→→→� t(→→→: W��→→→�)? � 
��#∂���→→→� �→→→�	
 K_ � LＱ 	
 !:�→→→9
 �→→→� 	�→→→� K) �→→→� *
�+�→→→�� 	���@���→→→� )� T��→→→�I ���→→→→� ＾��→→→→� .�→→→→� ����→→→→�  0�→→→→u	?

 	�D→→→→→→→→→→→→→→→→→→→→→� )� O- .(�→→→→→→→→→→→→→→→→→→→→→S	
ＱΩ G@�→→→→→→→→→→→→→→→→→→→→→� � Ｑ T	�→→→→→→→→→→→→→→→→→→→→→→$ �→→→→→→ →→→→→→→→→→→→→→→→� �%�→→→→→→→→→→→→→→→→→→→→→→$
 L T�→→→→→→→→→→→→→→→→→→→→→→�
 m�→→→→→→→
 3�"&→→→→→→→� ������→→→→→→→- !q"→→→→→→→k �＾�����@�→→→→→→→� Ω/L ��"�→→→→→→→
 )� �"S�→→→→→→→9 3�"&→→→→→→→�

 
��#∂���→→→→→→→→→� �→→→→→→→→→�	
 lLΩ 	
 W��→→→→→→→→→�)? ��→→→→→→→→→�) �→→→→→→→→→� � �D��&→→→→→→→→→→� ＾	�I i�	 �→→→→→→→→→→�
 .�� *��6<

 
 −���	!
� ＾��"��� #��$ 
 !����

 ���Q�→�� �w→� ＾�1)��W�→→- )� −���	�→→�
 ZI���→→� ＾�13�"→→� ��I�→→� ＾��→→�
 ���Q�→�� Balb/c i�→� ��→→[: )� �C→→� �Sh→→6 	�→→� �→→� .(M_) �→→� *
�+�→→��
 (j�→� ���→� RPMI1640) o$�→� `�&→� )� *
�+�→�� �→→� � ��→→� ��	 � m�→→�
 ＾�13�D"→→→→# �
�→→→→� ��→→→→� )� ＾��→→→→� � �→→→→→� g	�→→→→→6 �→→→→→1���Q�→→→→→�� G→→→→→6�
 T����&→→→→→�
 !�"→→- 	
 �13�"→→� �→→�� .�→→� *
�+�→→�� MΩ* T�+8→→
 �
�→→→� � �U%→→→� b? )� ���→→→$
  RPMI1640   `�&→→→� 	
 ���I∂"�→→→� 	
 MΩ⅛ !q"→→→k �→→→→� ∂@1�→→→→x ���→→→→6 L℮
 j�#��@�→→→→→→→→� MΩΩ� ��"��∂/→→→→→→→→- ���I∂"�→→→→→→→→� 	
 �→→→→→→→→→9�� MΩΩ ＾��→→→→→→→→→9 (Sigma)

 j�→→→→→→→→→→� �→→→→→→→→→→→S	
MΩ � ������"→→→→→→→→→→→#l3� 3��∂"�→→→→→→→→→→→�L ��������-��→→→→→→→→→→→�� ���I∂"�→→→→→→→→→→→�	

 LΩ� IL4 j�#���→→→→→→→→→→→→→→� Ｑ 	�y→→→→→→→→→→→→→→9 	
 � (Gibco) �I�→→→→→→→→→→→→→→��# ��/→→→→→→→→→→→→→→→� 3�C
��→→→→→→→→→→→→→→→k
 *
�
 ![: (Bender Medsystems) GM-CSF  ���I∂"�� 	
 j�#����

  �→→→→→→→→→→→→→→→→→→→→→� j�#��@�→→→→→→→→→→→→→→→→→→→→→� MΩΩ ����→→→→→→→→→→→→→→→→→→→→→� �→→→→→→→→→→→→→→→→→→→→→� ＾	���→→→→→→→→→→→ →→→→→→→→→→� T��→→→→→→→→→→→→→→→→→→→→→�I 7>/→→→→→→→→→→→→→→→→→→→→→→- )�	 .�→→→→→→→→→→→→→→→→→→→→→→�
 −���	�→→→→→�
 ＾�13�"→→→→→� �
�→→→→→: ZI�→→→→→� !�→→→→→� � �
�→→→→→;� −���	�→→→→→�
 ＾�13�"→→→→→→�

 �→→→→→→→→→→→→�� 7→→→→→→→→→→→→� j�#��@�→→→→→→→→→→→→� M ��B��������→→→→→→→→→→→→� ����8→→→→→→→→→→→→�I *	�5→→→→→→→→→→→→� j�#��@�→→ →→→→→→→→→→� _Ω )�
 )�	 L T�→→→→→→→→→→→→→→� �→→→→→→→→→→→→→→� ���I∂"�→→→→→→→→→→→→→→→� �→→→→→→→→→→→→→→→1 ＾�)� �→→→→→→→→→→→→→→→� (Biomol research lab)

 .�� *
�+���
 )� *
�+�→→→→→→→→�� �→→→→→→→→� ＾���������"→→→→→→→→
 `��→→→→→→→→→� −���	�→→→→→→→→→�
 ＾�13�"→→→→→→→→→� t���/→→→→→→→→→


 �CD40 FITC G��→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→� �#�z��→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→: 3���":���→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→ →→→→→� ＾�1＾
��∂�→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→�?
 � CD11C PE �MHCII FITC �CD80 FITC �CD86 FITC

 ���C→→→→→→→→→� 7�+→→→→→→→→→1 � 7>/→→→→→→→→→- )�	 	
 (BD pharmingen) 3��→→→→→→→→→/: t�����→→→→→→→→→→��
 T�+8→→→→→→→
 �
�→→→→→→→� �→→→→→→→� ZI�→→→→→→→� � ZI���→→→→→→→� −���	�→→→→→→→�
 ＾�13�"→→→→→→→� 	�q/→→→→→→→� �→→→→→→→�� �→→→→→→→� .�→→→→→→→�
 	
 �%�$
 ℮Ｑ T�� �� �#�z��: 3���":���� ＾
��∂��? �� � �� *
�
 �[�8�
 ＾�1＾
��∂�→→→→→→→�? �
�→→→→→→→: g	�→→→→→→→6 ＾��→→→→→→→� Oc→→→→→→→� .�→→→→→→→� 	��>→→→→→→→→� ���→→→→→→→→� � ∂@�	�→→→→→→→→�
 �→→→→→� ∂I�"→→→→→� t���/→→→→→→
 ∂�	�→→→→→→� ＾��→→→→→→� � ��8→→→→→→� T�+8→→→→→→
 �
�→→→→→→� �→→→→→→� �13�"→→→→→→� ∂
�→→→→→→;�

 .�� ∂�	�� ＾���������"
 *�R��


�Ｑ




����� ∂���������� 	 ������������ �������

 

  ∂%����
�&��

 3�"→→→→→→→→� MΩ⅛ 
��C→→→→→→→→→� ＾	���→→→→→→→→→� ＾�13�"→→→→→→→→→� a�	�→→→→→→→→→� )� O- 7�+→→→→→→→→→1 )�	 	

 T	�→→S �→→� �→→��  7→→� � ��B��������→→→� ����8→→→�I T��→→→�I �→→→� *�→→→� ZI�→→→� −���	�→→→�

 T�+8
 �
�� ���I��@�� LΩΩ ��→� 3��/→: *��→# �→� .�→� a�	�→� ＾	���� G→6�


 .�� a�	��
 

 ＾��"��→→→→→→→� (��→→→→→→→→� �!→→→→→→→→) !���→→→→→→→→�  ＾��*��+����→→→→→→→→� ����→→→→→→→→� ∂$�→→→→→→→→�,	�

 −���	!
�

 ＾	�?p(→→→→→→→→→→→→→→→→→→→→→� 7�+→→→→→→→→→→→→→→→→→→→→→1 )�	 −���	�→→→→→→→→→→→→→→→→→→→→→�
 ＾�13�"→→→→→→→→→→→→→→→→→→→→→→� ∂→→→→→→ →→→→→→→→→→→→→→→→��	 s�→→→→→→→→→→→→→→→→→→→→→→�
 ��→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→�I� !�→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→: )� *
�+�→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→�� �→→→ →→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→� ML ��:�I��/→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→�� ��I�→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→� ����→→ →→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→� �

 T	�→→→→→→→→S �→→→→→→→→� �1���(→→→→→→→→→� j�(→→→→→→→→→� .�→→→→→→→→→� ∂��→→→→→→→→→�)	� (Bender Medsystems)
 �→→→→→� � 
	�����→→→→→�� ∂/&/→→→→→� 0�→→→→→→�� �→→→→→→� ML ��:�I��/→→→→→→�� !q"→→→→→→k � j�>→→→→→→�� ∂����→→→→→→�

 .�� i	��# ���I∂"�� 	
 j�#�@�- A89
 

 ＾	��� ＾��-
	

 	��→→→→→→→→→
�j�→→→→→→→→→� )� *
�+�→→→→→→→→→�� �→→→→→→→→→� �1*��→→→→→→→→→# ��→→→→→→→→→� T��+→→→→→→→→→� ∂�	�→→→→→→→→→�  ＾��→→→→ →→→→→� t-test

 ＾��→→� .
�→→� p<0.05 	�
∂/C→→� \U→→� � �→→� j�>→→→�� SPSS version 10

 .��
�# *
�+��� χ2 i�	 )� �%� ����� ＾	��? ∂���)	�
 

 �������
 −���	!
� ＾��"��� #��$ �$  ∂$
�.�� /���0 ��1��

 −���	�→→→→→→→→→→→→→→→→�
 ＾�13�"→→→→→→→→→→→→→→→→� ∂&U→→→→→→→→→→→→→→→→� ＾�1�:	�→→→→→→→→→→→→→→→→→� ∂�	�→→→→→→→→→→→→→→→→→� −� G@→→ →→→→→→→→→→→→→→→�
 .�1
∂→→→→→→→→→→→→→→→→→→→→→→→→→→→→→� ��[→→→→→→→→→→→→→→→→→→→→→→→→→→→→→� �	 CD40 �CD11C �MHCII �CD80 �CD86

 .�1
∂→� ��[→→�  �	 7>/→→- )�	 CD11C+ ＾�13�"→→� ����→→�  (a)−� G@→→�
  ∑�&→→→→→→→→→→→→� −(→→→→→→→→→→→→→: ＾�13�@I�→→→→→→→→→→→→→� ����→→→→→→→→→→→→→- \U→→→→→→→→→→→→→� � CD11C ＾P�→→→→→→→→→→→→→� )��→→→→→→→→→→→→→�
 ZI���→→→→→→→→→→→→→→→→→→→� t���/→→→→→→→→→→→→→→→→→→→
 *�/→→→→→→→→→→→→→→→→→→→1
 ��[→→→→→→→→→→→→→→→→→→→�  MHCII, CD80, CD86, CD40

 .!�� −���	��
 ＾�13�"�
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 t���/
 −���	��
 ＾�13�"→� �7�+→1 )�	 	
 E�"→� 
��→� �
��→
� )� �C→�
 �→→→→→→→� *�→→→→→→→� ZI�→→→→→→→� −���	�→→→→→→→�
 ＾�13�"→→→→→→→� (b)−� G@→→→→→→→� .�→→→→→→→→�
�
 ��[→→→→→→→→� �	 ZI�→→→→→→→→�
 �1
∂� ��[� �	 ��� 7→� �→� *�→� ZI�→� −���	�→�
 ＾�13�"→� � ����8→�I T��→�I
 MHCII, CD80, CD86, 7>→→→→→→→→→→→/- )�	 ＾�13�"→→→→→→→→→→→� �→→→→→→→→→→→� �8��%→→→→→→→→→→→� 	
 �→→→→→→→→→→→→:
 7→→� �→→� �8��%→→→� 	
 ��B��������→→→� ����8→→→�I .�1
∂→→→� ��[→→→� �	 ＾��P�→→→� CD40

 .
��∂� MHCII, CD86, CD40 �:	�� ��[�� )��� A��� ���
 

 ������� �$ 	
��� −���	!
� ＾��"��� (��� IL12 !���� 2���3�

 ＾	�?p(→→→� 7�+→→→1 )�	 	
 −���	�→→→�
 ＾�13�"→→→→� ![→→→: ∂→→→→��	 s�→→→→�
 .�→� ＾��→#*)��→�� ML ��:�I��/→�� ��I�→→� ����→→� ��→→�I� !�→→: )� *
�+�→→�� �→→� � �→→�
 T��→→→�I �→→→� *�→→→� ZI�→→→→� ＾�13�"→→→→� ∂→→→→��	 s�→→→→� 	
 �	 IL12 !q"→→→→k �
 G@→→→→�
 ���/→→→→→→� �→→→→→→�) ZI���→→→→→→� −���	�→→→→→→�
 ＾�13�"→→→→→→� ∂→→→→→→��	 s�→→→→→→� � �→→→→→→�� 7→→→→→→� �����8→→→→→→→�I

  .�1
∂� ��[� ���I∂"�� 	
 j�#�@�- A89�� �	 (3��/:
 )� ＾��P�→→� \U→→→� ����8→→→�I �→→→� *�→→→� ZI�→→→� ＾�13�"→→→� �"S�→→→9 r���→→→� a��U→→→�
 �//:∂→→→→→→→→� \��→→→→→→→→�  3��/→→→→→→→→: *��→→→→→→→→→# � �→→→→→→→→→�� 7→→→→→→→→→� *��→→→→→→→→→# �→→→→→→→→→� �8��%→→→→→→→→→� 	
 �	 IL12

 .(p<0.0001)
 

 �
�������
�� ������� ��1�� 45� 	���� !)	 40�� 2��+

 	���→→→→→� �U→→→→→$ ＾�1��R���→→→→→� T��+→→→→→� �	���→→→→→� �→→→→→�	 !��→→→→→� �D��&→→→→→� ＾��→→→→→�
 !��→→→→→→→→→→→→→� ℮^ 	
 p������∂"�→→→→→→→→→→→→→� A89�→→→→→→→→→→→→→� !��→→→→→→→→→→→→→� � ���C→→→→→→→→→→→→→� !��→→→→→→→→→→→→→→� ℮^ 	

 *��→→→→→→→→→→→→→→→→# 	
 �	 	���→→→→→→→→→→→→→→→→� �→→→→→→→→→→→→→→→→�	 !��→→→→→→→→→→→→→→→→→� ��R���→→→→→→→→→→→→→→→→→� �→→→→→→→→→ →→→→→→→→� G@→→→→→→→→→→→→→→→→→�  .�→→→→→→→→→→→→→→→→→� ���→→→→→→→→→→→→→→→→→�

 ��[→→→→→→� 3��/→→→→→→: *��→→→→→→# � �→→→→→→�� 7→→→→→→� �→→→→→→� *�→→→→→→� ZI�→→→→→→→�  *��→→→→→→→# �����8→→→→→→→�I �→→→→→→→� *�→→→→→→→� ZI�→→→→→→→�
 .�1
∂�

 �8��%→� 	
  ＾	�
∂/C→� 	�→� �� �→�	 !��→� ��R���→� ����8→�I *��→# 	

  ��R���→� ��/{(→1 .(p<0.0001) !�� ����→→��- 3��/→→: � �→→�� 7→→� *��→→# �→→�
 !�� ��P�� 3��/: *��# �� �8��%� 	
 ��� 7� *��# 	
 	���� �→�	 !��→�

 .(p=0.314) !8�� 	�
∂/C� ���? T��+� ���

 

 �� ���� ＾	
���	
 ���� � (a) (����) ����� ��	����� 	� ���	�
 �� (∂�	���) ���! ��  "�	�	# −$���%#� ＾	
���& '*& ＾�� CD11c ���	
 ���� :+ ,-.

 .%
�∂
 0	1# ��(b) (����) "�	�	# −$���%#� ＾	
���& 	� ���	�
 �� (∂�	���) "�	� −$���%#� ＾	
2���&

�Ｑ℮



 ������� 	 ＾���
�

 

 

 

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

 

 

 ∂��� 3�& .−$���%→#� ＾	
���→&  5��→#� 6&�→� +7 8$�������� %$��→� 0��$→
 :7 ,-→.

 	→→→→→→�� 9→→→→→→& � �#;���	&�#�→→→→→→
 	����→→→→→→$� 	→→→→→→� <%→→→→→→. "�	→→→→→→� ="�	�	→→→→→→# −$���%→→→→→→#� ＾	
���→→→→→→&

 ＾	
���→& �� <%→. '.�→� 8$������→�� 0��$→→
 .%→→. ∂�	→→���� ��→→$�� >$→→� 	→→� � ＾��?@A→→B

 <��→C �� ��D	→� ＾���∂�E→
 ��→F �→� �#;���	&�#�→→
 	����→→$� 	→→� <%→→. "�	→→� −$���%→→#�

 .(p<0.0001) >&� "�	�	# −$���%#� ＾	
���& � 	�� 9&

 

 =��
�� �	G�� �� %E� 9�H
 ��� �� .I��J
 ＾	
<��→C �� ��
�→� %→.� >K�→→& :L ,-→.

 � 	→�� 9→& 	→� �#;���	&�#�→
 	����→$� 	→� <%→. "�	→� −$���%→#� ＾	
���→& 	
M�→
 �→�

 ＾�$→→C<��%→→#� 0	$→→
 �� ��� −→→� ��
�→→� �*→→N .%→→. O���→→� �	H�→→→P �P	→→� ����→→� <��→→→C ��

 ＾���∂�E→→→→
 ��→→→→F �→→→→� 	����→→→→$� 	→→→→� <%→→→→. 0	→→→→
�� <��→→→→C �� %→→→→→.� >K�→→→→& 8$Q#	$→→→→
 .%→→→→→.

 .(p<0.0001) ��� ����� � 	�� 9& <��C �� ��8$�	�

 

 RJ1→
 ,-→. �� �→� �#�→C 0	A→
 .I��J→
 ＾	
<��→→C �� 	
M�→→
 ＾	�→→� 0��$→→
 :℮ ,-→→.

 	����→$� 0;∂�→#? � −$���%→#� ＾	
���→& 	→→� <%→→. 0	→→
�� ＾	
M�→→→
 <��→→C >&� <%→→.

 � (��� 7℮) 	�� 9& 	� �$T	� >U� <��→C 	→� ���	�→
 �� (���℮V) ＾��∂#D�→F �%→
 �→�

 .%#�<%$&� �E�	*
 ∂#	�	� �*�# �� ( ���7⅛) �����

 
 �
�������
��������� 
 −���	!
� ＾��"��� �$ ∂%����
�&����1�→�

 	���� �$ 6�7� ＾��-�� �&0 "�8 �$

 ＾�1*��→→→→→→# 	
 �→→→→→→S	
 A89�→→→→→→� �	 �1i�→→→→→→� ＾�%→→→→→→� ����→→→→→→→� 	��→→→→→→→x G@→→→→→→→� 
 *��→→→# �→→→� |���→→→→� �%→→→→� ��→→→→�) ����P�→→→→� 0�→→→→�� �→→→→�� �→→→→� .�1
∂→→→→� ��[→→→→� H"�Q→→→→�
 (+L℮ )�	 �→→→→�) �→→→→�� 7→→→→� *��→→→→→# �→→→→→� |���→→→→→� ����(→→→→→: � (+℮^ )�	 �→→→→→�) ����8→→→→→�I
 �U%→→→� �→→→: L⅛ )�	 	
 !�� oQ[→→→� G@→→→� 	
 �→→→: ���→→→# ��(→→→1 .!�� *
�→→→�
 ����8→→→�I *��→→→# 	
 �%→→→� ����→→→� 
�	∂→→→� 	�(→→→� �→→→� 3��/→→→: *��→→→→# W��→→→→�)? ∂����→→→→-
 �→� �8��%→� 	
 ��/→� �� �→�� 7→� *��→# 	
 �→�� �→� *�h→→� .!�� *
�→→� �→→S	
MΩΩ

 ��
�→→→→→� W1�→→→→→: �(→→→→→→� 3�→→→→→→� 3��/→→→→→→: *��→→→→→→# �→→→→→→� �8��%→→→→→→� 	
 ∂�→→→→→→9 ����8→→→→→→�I *��→→→→→→#
 .!��

 
 ���

 −���	�→→→�
 ＾�13�"→→→� �
�→→→: ��?	�→→→: �→→→� ＾
�→→→�) �����;�→→→→9 3�→→→→9 	

 ��b�"U→→→� r���→→→� �→→→� ∂����→→→�
 � �����→→→� ＾	�����→→→; =��→→→- ��Q�R→→→���→→→� ＾��→→→�
  �→→→→→→→→→1i�	 �→→→→→→→→→�� �"(→→→→→→→→→→� )� .!�� *�→→→→→→→→→→� ~�UC→→→→→→→→→→� �1����→→→→→→→→→→� ∂→→→→→→→→→→-������(→→→→→→→ →→→�� 	

 ∂���6��
 ＾��� 	���� G&� 	
 �1���:�(→: � �1���:����→� ]��→�� )� *
�+�→��
 ＾�13�"→→→→→→→→→→→→→→→→� �
�→→→→→→→→→→→→→→→→: 	��>→→→→→→→→→→→→→→→→� �(Md �M^) −���	�→→→→→→→→→→→→→→→→�
 ＾�13�"→→→→→→→→→→→→→→→→� E�"→→→→→→→→→→→→→→→→� �

 ��→→→→→→�? �
�→→→→→→: ZI�→→→→→→� � (LM �LΩ) ＾	���→→→→→→� ＾�13�"→→→→→→� cDNA �→→→→→→� −���	�→→→→→→→�

 LPS, CpG Ge→→→→→→→� H"�Q→→→→→→→→� ∂���@�→→→→→→→→� T�%�[→→→→→→→→� � �1���:����→→→→→→→→� ]���� �→→→→→→→→�
 ��Q�R→���→� ＾��� −���	�→�
 ＾�13�"→� �→: �→�� �→� ���→→� �→→� .!�� (LK �LL)
 T ＾�1!���+/I �U��� �� *z�� �� ∂I�"� ＾�1=��- ���→� ＾	�����→; ]�→


 ＾�13�@I�→→→→� W%→→→→� ��//→→→→: −��&→→→→� �	 TH1 ＾�13�"→→→→→� � −�8:������→→→→→�
 � IL-12 �"(→→→→→→�)� 3�"&→→→→→→→� G→→→→→→→���→→→→→→→� � CD80, CD86 *z→→→→→→→�� �→→→→→→→� ∂&U→→→→→→→�
 ＾	�����→→→; A��/→→→→� =��→→→→- ＾�→→→→%I� !�→→→→� �13�"→→→→� �→→→→�� 
�@"(→→→→� �→→→→� IFNγ

  .(L℮ �℮) !�� ��
�# 	��$ ���� 
	�� 	��8�
 a��→→→→→� )� −���	�→→→→→�
 ＾�13�"→→→→→� ∂�?	�→→→→→: W���→→→→→→
� ��;�→→→→→→9 �CI�U→→→→→→� 	

 	��→→$ �q��→→� ��B�������������8→→�I ＾�1�B∂�→→�? �→→� ��→→�? �
�→→: ZI�→→� � ��→→→���→→→�

 .!�� ��
�#
 ＾�13�"→→→→→→→→→→� �→→→→→→→→→→: !�� ∂I�"→→→→→→→→→→� G→→→→→→→→→→6�
 ＾��:�→→→→→→→→→→� ��B��������→→→→→→→→→→� ����8→→→→→→→→→→→�I
 TLR2 .�/:∂� ∂����/→� TLR2,9 a��→� )� �	 �? T�D→�:�→� −���	�→�

 ＾��:�→→→→� ��@�"→→→→#� ���c→→→→- � −���@���c→→→→�I ��→→→→�� �∂I�"→→→→� *	��→→→→�
 T�D�:�→→→→� �→→→→�
 3�5→→→→→�� .�/:∂→→→→→� ∂����/→→→→→� �	 �"�����→→→→→k CpG �TLR9 � 
�→→→→→�∂→→→→→� G5�→→→→→�
 \��→→� � −���	�→→�
 ＾�13�"→→� E�"→→� A��→→� 
�→→6 ���R→→�I �→→� �1	��c→→→�	 �→→→��
 �→→→→→→→→→→→→→� .(L⅛ �LＱ �LK �LL �ML �MM) 
��∂→→→→→→→→→→→→→� IL-12 �/��→→→→→→→→→→→→→→� ∂��1���:����→→→→→→→→→→→→→→�
 	
 
��∂→→→→→�TH1 !(→→→→→� �→→→→→→� =→→→→→→��- ＾�→→→→→→%I� A��→→→→→→� ����8→→→→→→�I �@/→→→→→→�� �→→→→→→� ���→→→→→→�
 G��� � ＾	���→� ＾�1�B∂�→�? G��→9 ���/→� �→� ∂���/→� �→� T�CI�U→� )� ∂6�→�
 	
 .(KΩ �Ld �L_) !�� ��→
	 	�→→: �→→� �����→→� �8→→:�� T��→→�� *�//→→: !��%→→�
 ＾�1���:����→→→→→→→→→� ��I�→→→→→→→→→� W���→→→→→→→→→
� AD→→→→→→→→→� ����8→→→→→→→→→�I )� *
�+�→→→→→→→→→→�� T�CI�U→→→→→→→→→→� �→→→ →→→→→→→��
 ∂���� G��$ ＾	�����; =��→- )��→� ��/{(→1 � 	���→� `�&→� 	
 H"�Q→�

 .!�� *��
 � (Th1) M ]�� ＾�1=��- 
�>�� 	
 ML ��:�I��/�� !�(1� �� ���� ��
 )� T�CI�U→→→→→� )� ∂6�→→→→→� 	
 ＾	�����→→→→→→; −���I���→→→→→→� ＾�13�"→→→→→→� ��Q�R→→→→→→���→→→→→→�

 �B G��→→→→→→→→→→→→→9 ∂���→→→→→→→→→→→→→→�� �B G$�→→→→→→→→→→→→→→� �→→→→→→→→→→→→→→� *�→→→→→→→→→→→→→→� ��>→→→→→→→→→→→→→→� −���	�→→ →→→→→→→→→→→→�
 ＾�13�"→→→→→→→→→→→→→→�
 *
�+�→→�� ∂→→→-������(→→→�� 	
 �13�"→→→� �→→→�� ∂�?	�→→→: W���→→→
� ＾��→→→� ML ��:�I��/→→→��

  .(KM) !�� *��
 �→→→→� −���	�→→→→�
 ＾�13�"→→→→� ��→→→→���→→→→� �;�→→→→→9 �CI�U→→→→→� ＾�1��
�→→→→→� 0�→→→→→�� �→→→→→�
 ∂@(→: ＾�13�@I�→→� )��→→� W���→→
� AD→→� ��B�������→→� ����8→→�I ＾�1�B∂�→→�?
 	
 ��:�I��/→→→→→→→→→→→→→→�� ��I�→→→→→→→→→→→→→→� W���→→→→→→→→→→→→→→→
� ��/{(→→→→→→→→→→→→→→→1 � MHCII �CD86 �CD80

 �: ∂������→9 �(→� 3�→� .(�
 � −� G@→�) 
��∂→� 3��/→: *��→# �→� �8��%→�
 �→→→→� !D8→→→→� ∂���→→→→� G��→→→→$ 	�→→→→→� �→→→→→� ��→→→→→� ��
�→→→→→� *
�→→→→→: !
�→→→→→�	
 �	 m�→→→→→
 �8→→→→→:��
 �→→→→→→� ����∂→→→→→→→� �	 �→→→→→→→�� �→→→→→→→�� .(	��→→→→→→→x G@→→→→→→→�) !�� ��
�→→→→→→→� W���→→→→→→→
� 3��/→→→→→→→: *��→→→→→ →→#
 !�"��→→→$ W���→→→
� � ML ��:�I��/→→→�� ��I�→→→→� �→→→→� ∂�����8→→→→�I ＾�1�B∂�→→→→�? T�����→→→→�
 �)�)�→� �CI�U→� 0�→�� �→� .
�
 !D8→� 	�����→; −�8:������→�T ＾�13�"→�

�ＱＱ



����� ∂���������� 	 ������������ �������

 

 −���	�→→→→→�
 ＾�13�"→→→→→� `��→→→→→→� ����8→→→→→→�I  ＾�1�B∂�→→→→→→�? !��
�→→→→→→� ��	�@(→→→→→→1 �
 CD40, G�D→→$ )� ∂��13�@I�→→� ∂&U→→� )��→→� W���→→→
� � ��→→→�? E�"→→→� A��→→→�
 ∂6�→→→→→� � ��:�I��/→→→→→→�� ＾P�→→→→→→� ��
�%→→→→→→� ��I�→→→→→→� �→→→→→→: 
��∂→→→→→→� CD86 � CD80

 .(M℮) !��
 �1��6 ∂- 	
 �	 �13�"� ��� )� �R�
 ＾��/��:�����
 ���w→→→→� p��→→→→� −���	�→→→→�
 ＾�13�"→→→→� �→→→→� ����→→→→→� �→→→→→� �→→→→→�� 7→→→→→� �R→→→→→�
 ~�→→→→→� )�

 !�� *�→→→� ML ��:�I��/→→→�� ��I�→→→� � ∂&U→→→� ＾�1�:	�→→→→� )��→→→→� 	
 ���→→→→� G��→→→→$
 .(�
 � −� G@�)

 	
 E�"→→→→→� ＾�→→→→→%I� G��→→→→→� �→→→→→�� 7→→→→→� �→→→→→: !�� *
�
 ��[→→→→→→� ＾
�→→→→→→�) T�CI�U→→→→→→�
 
�>→→→�� !(→→→� �→→→� ∂/(→→→�� =��→→→- ∂1
!�→→→� �→→→� 	
�→→→$ � −���	�→→→→�
 ＾�13�"→→→→�

 7→→→→→→→→→→→→→� �→→→→→→→→→→→→→→�� !�� *�→→→→→→→→→→→→→→� oQ[→→→→→→→→→→→→→→� .!�� Th2 �→→→→→→→→→→→→→→� ∂(�q/→→→→→→→→→→→→→→� T ＾�13�"→→→→→→→→→→→→→→�
 ∂���→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→�I� ＾�1���:����→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→�� �1���:�(→→→→→→→→→→→→→→→→→→→→→→→→→→ →→→→→→→→→: ��I�→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→� 	��→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→� ���→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→→ →→→→�
 � ML ��:�I��/→→→→→→→→→→→→→→→→→→→→→→→→→→→→��  (Tumor Necrosis Factor: TNFα) �/��→→→→→→→→→→→→→→→→→→→→→→→→→→→→�
  �(Macrophage Inflammatory Protein 3: MIP3)

 �→→→→→→� LPS �→→→→→→� *�→→→→→→� −��&→→→→→→� −���	�→→→→→→→�
 ＾�13�"→→→→→→→�  `��→→→→→→→� RANTES 

 .(KK �KL �M^ �M℮) 
��∂� CD40L

 ML ��:�I��/→→→�� ＾�1*����→→→# )��→→→� )� !C��(→→→� A��→→→� �→→→�� 7→→→� ��/{(→→→1
 � ML ��:�I��/→→→→→�� ��I�→→→→→� �→→→→→� 7→→→→→� �→→→→→�� ����→→→→→� .
��∂→→→→→→� T ＾�13�"→→→→→→� \U→→→→→→� �→→→→→→�
 ＾�1=��→- )��→� )� !C��(→� ∂"→S� G→�P
 )� ∂@→→� ���/→→� �→→� �? ＾�1*����→→#

  .(KK) !�� *�� ��
�# �q� 	
 Th1

 Th1 =��- 
�>�� ＾��� −���	��
 ＾�13�"→� )� ML ��:�I��/→�� \��→�
 0�→→→→→→→→→�� �→→→→→→→→→� .(K℮) !�� ＾	��→→→→→→→→→; −�8:������→→→→→→→→→� =��→→→→→→→→→- 
�>→→→→→→→→→�� G��8→→→→→→→→→→� �

   �B G��→→→→→→→9 −���	�→→→→→→→�
 ＾�13�"→→→→→→→� a�	�→→→→→→→→� ��	�@(→→→→→→→→1 � �)�(�→→→→→→→→� ＾�1��
�→→→→→→→→�
 
�D�→→� A��→→� �＾	���→→� ＾�13�"→→� *	�5→→� �→→� *�→→� 	��>→→→� � ML ��:�I��/→→→��
 ����8→→→→�I *��→→→→# 	
 ��→→→→� �;�→→→→9 �CI�U→→→→→� 	
 .(KＱ) 
��∂→→→→→� ∂→→→→→-������(→→→→→�� �>��→→→→→�
 ＾�����→→→→→� ＾	�����→→→→→; =��→→→→→- �→→→→→� ML ��:�I��/→→→→→→�� ��P�→→→→→→� ��I�→→→→→→� ��B��������→→→→→→�

 .
�� *��(1
 

 ＾��������
 ＾�13�"→� `��→→�  ��[�→→� ML ��:�I��/→→�� ��I�→→� ���→→� �→→: ∂k�"→→� G→→���→→�
 ����→→→→→→→→→� ∂→→→→→→→→→-������(→→→→→→→→→�� 	
 �	 �13�"→→→→→→→→→→� �→→→→→→→→→→�� ∂�?	�→→→→→→→→→→: ����∂→→→→→→→→→→� −���	�→→→→ →→→→→→�

 ��B��������� ����8→�I �→� *�→� ZI�→� −���	�→�
 ＾�13�"→� � �/1
∂→� W���
�

 .!��
 �1��6 ＾���� ∂�?	�: ����� ���	
 	

 � ＾��:�→→� �→→�� T�D�:�→→�	
 
���→→� ���→→� ＾��→→�� ∂����/→→� !�� ∂���→→→�
 ∂�?	�→→: 
	�→→� 	
 ��a�→→$
 ∂�	�→→� ＾��→→� �	 �/�→→�) ��→→�? o�"Q→→� � ＾)�→→���→→�
 7→1��→→
 ＾	�����→→; ＾�1=��→→- *�//:!��%→→� G→→���→→� ���/→→� �→→� T�D�:�→→� �→→��
 ���-��@→→→→→�� ∂/�I�→→→→→� ＾�1∂���)?	�→→→→→: 	
 �	 ��→→→→→�� �→→→→→�� ＾��#	�→→→→→→: �→→→→→→� � ��6�→→→→→→�

  .!6�� �1��6
 

 ���� 	 �����
 � ∂@��→→→→→→- j�"→→→→→→� *�R[→→→→→→��
 b�5→→→→→→→� ∂��%�%&→→→→→→� ��→→→→→→� �>��→→→→→→� �I�%→→→→→→→� �→→→→→→→��
 �	�→→→→→→→→→→→→� �→→→→→→→→→→→→� MKL/MΩ⅛ΩM*	�(→→→→→→→→→→→→� �→→→→→→→→→→→→� ����→→→→→→→→→→→→� ∂��→→→→→→→→→→→→�	
 ∂�→→→→→→→→→→→→→����→→→→→→→→→→→→→� T���→→→→→→→→→→→→→6

  .!��  ^K/ML/L⅛
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