
  

 �������: �	
�� ��
��  

��� :���� ����� ��	������ �� ����� ��
� �  

 �� !" :#�$!%���� &���  

��	�� '��(�  

�)� �*�!�+	,��� -� � ��� '	miR-21 .Bcl2  �TPM1 �"	�� &�+ ��	/�   ��	+

'	�
0 '	1�� ��+�� �� 2�3+  

�4���� �	�  

�	+� 5�	6� ��$)
��  

	)(/�� �	���   

�� �����	
� � 
�� ����  

 

���� 1392



 
 

 

  

  



 
 

  



 
 

7-�! 8��+ ����� �	9���� �)
� �	:�/�;0 <!	�� ���+ �� ��(=+ � ��	+ ����	+ >? �+	�  

:�+�,+ ��	�� �� ��	�� 	�  	��	��� � ��� ! �"��� #$%& '	���( (� )	*+��� '(!	�, ! �+-!�. '	-
�� /01 23��*+-!�. ! )	*+��� '4�5  ! '�	  64$� ��	�( ! ��� ��, ! ��
� ��	,478 � 01 �� '	9�� �

:��� 23	�4;+��� 2��
� <=�- :-!�. >�	�� �(4  (� 2?�@ 3�(	7�- �*�� ! 3	*�A4 � �%& �� ��
� '	-
3	�	. ��!	�� � 	� ?�@ ! �"	�( 2 ��	�( �( ��0 �(�4  2��� )�8 /	;�� )	*+��� �*�-	�- 	� �&	$�$%& '	-

:���	��  
 )�	 1 - 	-� �(� ! �"	�( /� 	� 3	�	. ��E7& ! �+� #� �"! �8	� �  )	*+��� �� #
5�  	��� 0� FG	� '

.�4� �-�4A I4J%  3	K��(!� ���. '4�5  64$�  
 )�	 2- 3	�	. 0� L�M��  <1	$  	� �"	$  (	+���   �N�(� 	� ! ��
� <	��+� (� O	P <(4G �� �"	�( /� 	�

 ��
� Q 	;  (� � 2�
G� '	��-�( �	��� ���	& 	� ! )�4� )	*+��� /	� �� ��	� 	� ! (!	+  2	��-�( ��&	�� 0� �7
 ��&	�� )��� �� �"	�( ! � 	� 3	�	. 0� L�M��  �"	$  ��
� ��"4R�  �"! .�8	� �"	$  <	S&	7  T4R�  4;+���

.�8	� �  4;+��� ! 	��-�(  
:��� 0� U. �� �&1	$  (� :)�VS&  0� FG	� >�	�� ! ���W <	�X@� 0� �S���& <(4V� �*�A4 �

3	�	. �( /� 	��  �+��  Y�� �"	 .�48 L(� )	*+��� /	� ��	� Y�� �48  
 )�	 3- Z	�� (	+���2  )��! (	[�  	� ! (�Y,� /�� (� 	�+�	�� ! �8	$� 2U7� 2]
�, ���	  '��- '�[�)

3	�	. >�	�� 0� FG	�  Y���  2	- )�7+��� 0� ]�� )	*+��� '	-���! ��
� �&	$�$%& '	���@ � 	�& ! �"	�( /� 	�
2�&	$�$%&  �+-!�. ��!	5  0� )(�	G �S�� 04;  	� ��	� 	-���! �*�� ! '(!	�, ! ]
� _(	. 2	- )�7+-!�.

.�48 /	;�� Z4V  '	- � 	� ��N� `	���� ! )	*+���  
 )�	 4 - )(�4�+W (� 	- ��,	� �N�(� 	� ! ��, :��� ��!�& ! b���A� �S[ �$c�  2�
  '	-  ! '�

���  0� L�M��  >�	�� FG	� �� �

�"�3	�	. ?�@ � 	�& ! �"	�( /� 	�  �*�-	�- 	� ��	� )	*+��� �&	$�$%& '	-
.���K /	;�� )	*+��� �+-!�. ��!	5  #��@ 0� ?�@ '�;  	� 	��-�( �	���  

 )�	 5 - ���� ���  (� � 	�5 e�(	& (� )�VS& f� ! )�	 1/4/87  e�(	& (� ! �+-!�. '�(48 (�
23/4/87 ��	& �� )	*+��� ���N( <=�- (� i(4  ��
W (� ! ���( �15/7/87   j�4V& �� )	*+��� '�(48

/01 )	*+��� '�(48 (� j�4V& e�(	& 0� ! )���(  .��� ��W1�  
» ��8( '4;+��� '(�Y�
8 ��	 � 6�	G j�	;��� :���K ���� ����& T	� '�!(! l0(! 'm4"4�Y�,
 �
�V%&1389 �  ��5�  ��	��� /4
� )�7+��� �VVM& '���� Qc$ /48  � 	� ��N� (� L(��  <	7� ��n
�

	*+��� ��
�  '	- :-!�. >�	�� �(4  (� '4�5  ! '�	  ��7"	  #���,	� (	+��� (� �( `(�  ����& ) '	-
(	581� 64, � 	� ��N� �	J  0� o
M& <(4G (� .]�	�� ��	�( �4A �
�V%& �"	�( 0� L�M��  ��
�  ��

�  �K���	�� ! �"	�! )	*+���@ 0� �� ]-� ��4K �- 	� ! )��� /	�� b���A� 0	�� � 4p" �� �S�� j�	;��� q�
 `	�� �� �
G	� 3	�0 ! (�r '(4, 3��SW �� �S�� s	��r .��	�� /��
� )	*+��� /	� �� 3� ���p& ! �*�� 0	�� �

/�4�� j
� �4A 0� �( t����� ��4K �- #� �
��4���� ! �4�� ]-�4A /��
� )	*+��� �(!���« 

                                                                         '(�Y�
8 ��	 � 6�	G:v	9 �  
                                                                                 :e�(	&13/11/92  



 
 

-�!7 '	!	0 @	A �+	� ��	��) �+	� 8��+ ����� �	9���� '	!�4���� �	/(   

�"	�() � 	� 3	�	. (	+��� ! O	P �7��� �� �w� `(�  ����& )	*+��� 3	�4;+��� �
�V%& '	-(  2
 ��S   ��
� '	���"	5, 0� �+M�-  64$� ��	�( ! �-	K� (4w�  �� �����	�� ��� )	*+��� �+-!�.

)	*+��� �A4 � :���2�  ��5�  F�x �(�4  ��	�( �� �S�� )	*+��� ��� 3	* :��48  

 )�	 1�"	�() � 	� 3	�	. O	P �� /��
� <(4G (� :  �� �S�� (4@ �� sXS
 �( j&��  2�4A '(» ��,�
��
�(	[� �+�  «.�-� bX@� )	*+���  

 )�	 2� 	��	�8 y�� 0� U.) Z	�� /4� �%JG (� : :��� O	P �( F�x <(	S� (  

»� Z	��(� )��(	*� '���� �"	�( FG	� 2�r	 ��8(   :���K �80(! /4
� ! ���� ����&
l0(! 'm4"4�Y�, ���  T	� (� �� 1392 )�7+��� (�   ��	��-�( �� `(�  ����& )	*+��� ��	��� /4
�

 Z	�W  ���� '	
���;� �
� 	D7 ��)? ���� '	
� Z	�W )(!	+  2�
� '	3=�����  )(!	+  !  (	���
]�	A   ���� ��	3:� -!���  3�4�� 	� '	�� �� ��+	,��� -!�)� �*�miR-21 .Bcl2  �TPM1 

&�+ �� ��"	��	/   '	�
0 '	1�� ��+�� �� 2�3+ ��	+��� )�8 b	,� 3� 0� «.  

 )�	 3���Y- 0� �+M� 3��SW (4w�  �� : )	*+��� <�(	+��� '	-  3	K(	�8 �G(� f� ���5& 2
Z	�� ��4� �- (�) O	P  �� �( (»��
�(	[� �+� ��,�  «�  )	*+��� .��� ��-� )	*+���  �4A 0	�� ��0	  ���4&

.�-� (��
 l!�, t�5 (� �+� Y��  QJ� �� �(  

 )�	 4 )�	  ��	�( /�� <(4G (� :3 250�( )�8 O	P 3	K(	�8 '	�� %  �� <(	�A 3�4�� ��
����& )	*+��� `(�  .��� ���=& 2  

 )�	 5: �  T4S
 ! ��5& 4;+���<(	�A '	�� �A���. 0� '(���4A <(4G (� ���  )	*+��� 2
�  ���4&  #� )	*+��� �� )!X� �� |��� T4G! ! �S"	c  ��	9
 QW��  #��@ 0� �( (4�}  <(	�A
�  )	K��� #��@ 0� 2�4A 64$� '	J���� (4w�  �� �-�  )�	  (� (4�}  �W! T�	5  24  F%  0� �(

	�� o�
4&Z)�8 �r�� '	-  l!�, '��� )��(	*� .��	�� �� 	& 2  

 )�	 6j�	;��� :  ���$)
� ��	+� 5�	6 ��8( '4;+���   :���K �80(! /4
� ! ���� ����& 
l0(! 'm4"4�Y�, Qc$   ! 64, ��5& �VVM& '���� � ����W� ��	�r)��� T4S
 �( 3  /Y�
  3� �� 2

� /48 .  

 

�K��4�	A /	� ! /	�  :  ��	+� 5�	6���$)
�      

:	9 � ! e�(	&13/11/1392  

 



 
 

  

 �������: �	
�� ��
��  

��� :���� ����� ��	������ �� ����� ��
� �  

 �� !" :#�$!%���� &���  

:��	�� '��(�  

�)� �*�!�+	,��� -� � ��� '	miR-21 .Bcl2  �TPM1 �"	�� &�+ ��	/�   ��	+

'	�
0 '	1�� ��+�� �� 2�3+  

:�4���� �	�  

�	+� 5�	6� ��$)
��  

:	)(/�� �	���   

�� �����
� 	
� �� ����  

 )��	�+ �	���T!�:(  


� 3	S58 �����)��0  

��	�+ �	���:(/!�)  

8 �������0	S�8 �'  

���� 1392



 
 

  

  

�,�! �� E  

  

  

������� 	 
���
� ����  

  

  

 

 

 

 

 



 
 

  

» ]" � ��" 264
M�"� �7+�#"	M"� �7+«  

,4& �� �( T	5�  ��!��A `	�� ! �78���0(� 	  �� �( :��� ! ]
� j�� #� .����  

!�& ! l(	*��� ����& 3!�� �"	�( ��4. �� 3!Y,� ��:lX& 2	-:��. ! 	-	-�K'  2)��(	*�

��� ! (	7,� FG	���+ ! 	-0 ���,� <��	� ��	' � (� �� ����  �4A �� 	;�� ! �7+& 	��� 0� 	& ]���

���(�
� 	��� :]  

����� (� &	�� 0��, )!�K /��%  ��Y�m4"4' ��& )	*+��� l0(!�	
� `(�  ���� ���� 3	� 	
� �


�� "	5& ! �8( ��W 0!� � �� 	& �� 4
�	A��
 	r( ���� ! ����� �
�� �� <	��0 )����(	'   �( F�%�

�$& )�8�	�� �7+& ! ��.]  

&	�� 0�� (!	+  �
� 3	S58 ���� �r	� �"	�(�8 ���� ]�	A ! )��0���0	S�8 �' )(!	+  �� ! 	-

	��-�(��	-' ��(�48� 0� (}K 3	+'�M� ! 	-�	-' �$& �A	� 3	�� �( )�(�  �7+& ! ��	���.]  

4;+��� 0����	� 	r�"��S� /��%  3	�  ��-0 2�(4A��'" 2� � ��%  ! �84�� X��	� ��  (� ��

��W�' <��	�  :-!�. F7&!�.	-' �7,' 
�� !� 0��	' �$& ���8���  �7+& ! ��	���.]  

V%& 3�(!� T4@ (� �� ]�	���  ���- 0��! �� ! F���W� 3	 0 (� )�' ���� �"	�(' (4SG' -

	-' 0��	' �$& �8���  �7+& ! ��	���.]  

  

  



 
 

P7� )�  

��:���	� miR-21 p& 	� 3	��. 3	@�� (���"4
� F78 ��. 2�y( 2(4 4& �,�+�0��  ! l���K 2(4 4&

 .��� )���- 3	��. (4 4& 0	��	� � q�@ 0����& �*�� 	$��� <	��   (4 4& ];� :-	� jW4 �"! ��48�  34��	&

	-(	�!0	�' 
��	�	�8 3� #��  �[� �r	� :-!�. q�- �}" .��� )�+����& )(!� f�� 	$��� �� � ��� 3	miR-21  !

3m	-' 	.����� .�4� ���� (4w�  �60 j"	� l4  ���� �A�(��'  (� !4  )!�Kl0(! -(4 4&-)l0(!ETE 2(

l0(! -(4 4&-)�������ETR������� 2( -(4 4&-)l0(!RTE������� ! ( -(4 4&-)�������RTR���,�K (��
 ( .8 

��& ��J-�� 	$��� �� �Y,� <�8 	� )��50-70  �G(�VO2max (4 4& 0� FS
'  U�� ! �8 ��W� )!�K !� (� 3�8

T4
�	-' �	@��� MC4-L2 K �� �����!�(Y& 	��� �� 3m!���� )�����	@�� 0� U. .�8 #� ��& 3�8� <�  �� <	�6 

� ��J-��*  <�8 	�50-63 VO2max )!�K (�	-'  �@4��  ��W�*�J- <(4G �� (4 4& ];� .�8� "4� 	�� U

��;�)0���� T	�K��' ��& F7&!�. /	�&� 0� U. .�8�l4  2��	��
 	-� �, 2��8���� (4 4& �,	� ! 3�8�	 � (� ! Y' 70- 

�
���*� `4(��' 	 0� (� (4 4& �,	� .�8���& 	� ! �8 3m4�- )	*+� L��M��� 3� F�5"�(4��� `	�� �� ! T!YRNA 

� .�,�K <(4G /	&�3m 3		-' � 	� q�-��	-'  ! �4VM PCR Real-Time )0����K��' � .�8�S�� 3	� 3m 	-

 T4 �, 0� )�	J��� 	�2-∆∆ct �S�	%  
%& 34 0� 0� .�8�(�! F� U�	���� :"! 34 0� ! �,�@ f' (	 � <	S�	% '  !

	$ �)!�K ��	�� .�8 )�	J��� 	-�)!�K (� (4 4& ];� :-	� >-	' ETE  !RTE 	$  (�� 	� ��ETR  !RTR  �(

]- .��� 3	+��P�2� �5  :-	�� (��3	��miR-21 2Bcl2 !  ��R&!�.IL-6 (4@ ���- ! �Y,���5  :� (��TPM1 

)!�K (�	-' ETE  !RTE  	$  (��� )!�K !� 	� ����*)ETR  !RTR( .��� 3	+� �( ��&�� 	$��� <	��  ?4c�

	-(4��	,' �	��"��   :-	� �( (4 4& 3!(����& .�-��80(! <	�� :-	� jW4  	� ?4c��	�4��. ���	��"� :� IL-

6   (4 4& �,	� (����& .�48�� 	$��� <	��  �� ����4&� 3	NF-κB ! STAT30 q��-� !� 2�-� :-	� �( :��� �

���	�����& 2��� 	$��� <	�� � :-	� jW4 � 3	miR-21 � :-	� s	S
	5�  !� 3	Bcl2 �Y,� !�� :� 3	TPM1  �-

��(�  .��48�  :-	� (4 4& ];� �;��	-(4��	, ?4c� :-	� �
5� .��	' �	��"�� )!�K (�	-�� (4 4& 0� U. ��' 

��& 3�8�� 	$��� <	��   /	;�� �(�  2��������& �8�� 3	�x� 3�4&�� 	$��� <	�� . :$� �� )!X��+� (� ����*

�� �����! 3	��. 3	@�� )34 (4- K� )���3m!����( �	 (� f�� :$�� ��.��(�� Y  

3	��. 3	@�� :'��
� 3	Km�!  3m!���� )����K �� �����!2�� 	$��� <	����& 2miR-21T4
� '	 4J�" 2B 2

��04� 4.!�& -1 ���4"����� 2 -6  



 

 � 

 

F�	G+ ���:"  

                                                                                             3�4��                                  �%JG                                    

                                   HI" J�� �+�,+ � 
��K	 #/�;0  .................................................................  1  

1-1� �$   .....................................................................................................................................................................................................  2  

1-2o��5& �
R�   ........................................................................................................................................................................................  3  

1-3.�+��� :-!�.  .................................................................................................................................................................................  14  

1-4<(!�r ! �-��� :-!�.  ..............................................................................................................................................................  18  

1-5T�4� �
G� :-!�.  .........................................................................................................................................................................  20  

1-5 -1<1�4R� :-!�.  ....................................................................................................................................................  20  

1-6q��-� :-!�.  ...................................................................................................................................................................................  21  

1-6-1q�- 
��  .................................................................................................................................................................  21  

1-6-2q��-� NYW�  ............................................................................................................................................................  21  

1-7��r�,	-' :-!�.  ..........................................................................................................................................................................  22  

1-8�!�% ��	-' :-!�.  ...................................................................................................................................................................  22  

1-9�5&�o 3	Km�! ! <	�XcG�  ...........................................................................................................................................................  23  

                          HI" ��� �	3+� �N�� � 0����( #/�;0  .............................................................  25  

2-1� �$   ...................................................................................................................................................................................................  26  

2-2�	S � �w�' :-!�.  ........................................................................................................................................................................  26  

2-2 -1��m4"4' 3	@��  .......................................................................................................................................................  26  

2-2 -2�c� ���' 3	@��  ...............................................................................................................................................  31  

2-2 -3�,	� 3	��. ! v�YW� 7+&�F )��-�  ...................................................................................................................  33  

2-2 -43	@�� 3	��.  .........................................................................................................................................................  35  



 

 Z 

 

2-2 -4-1b�4�� 3	@�� 3	��.  ....................................................................................................................................  38  

2-2 -4-2b�4�� 3	@�� 3	��. ����4� ! )4%� ���	; 3�  .....................................................................................  43  

2-2 -4-3)�( "4
�� MC4-L2  ...............................................................................................................................  45  

2-2 -5(�Y RNA  ..................................................................................................................................................................  46  

2-2 -5-1��Y�m4 MicroRNA  ...................................................................................................................................  46  

2-2 -5-2��7
�� miRNAs  .....................................................................................................................................  47  

2-2 -5-3:$� (�YRNA (� 3	@��  ........................................................................................................................  50  

2-2 -6  MiR-21 ! 3	@�� 3	��.  ........................................................................................................................  54  

2-2 -7	 4J�"' T4
� B ! 3	@�� 3	��.  ....................................................................................................................  57  

2-2 -7-1)��4�	A BCL2  .............................................................................................................................................  58  

2-2 -7-2:$� Bcl2 (� 3	@�� 3	��..................................................................................................................  59  

2-2 -8 4.!�&�04��  -1 ! 3	@�� 3	��.  .......................................................................................................................  62  

2-2 -9Z	��"�  ........................................................................................................................................................................  65  

2-2 -9-1Z	��"� (� �,	� (4 4&  .................................................................................................................................  67  

2-2 -10��,��� �YK(�� (� (4 4&  .......................................................................................................................................  69  

2-2 -10 -1w�&�] y( �0��  .......................................................................................................................................  72  

2-2 -10 -2Z	��"� ! �YK(��  .......................................................................................................................................  73  

2-2 -11���4"�����-6 ! 3	@�� 3	��.  ........................................................................................................................  74  

2-2 -11 -1  IL-6 ! ��(	�'	-  ..............................................................................................................................  75  

2-2 -11 -2:$� IL-6  (� 3	@�� 3	��.  .............................................................................................................  77  

2-2 -11 -3  IL-6 ! T	$��� .��
��T	-+��Y �T	�  ...............................................................................................  81  

2-2 -11 -4:$� IL-6 (� 0	��	�   ............................................................................................................................  83  

2-2 -11 -5  IL-6 ! ��,��� �YK(��  ......................................................................................................................  84  

2-2 -12fS� K��0� ! �cA 3	@��............................................................................................................................  85  

2-2 -13<��[�  4��� l0(! ! 3	@�� 3	��.  ...........................................................................................................  93  

2-2 -13 -1�Y �	' ,�Y�m4"4�f ��&�<	� 80(!�  ..................................................................................................  94  

2-2 -13 -2�Y �	' �A	�+��!(� ��&�<	� 80(!�  ..................................................................................................  99  

2-2 -13 -3���* F �4� �A	�+��!(�  ......................................................................................................................101  

2-2 -14<��[� "47"4 � l0(! �� 3	@�� 3	��.  ......................................................................................................102  

2-2 -14 -1<��[� "47"4 � ������  ......................................................................................................................102  

2-2 -14 -2<��[� ��&�<	� 80(!� �� (�Y % �� (4 4&  .....................................................................................104  

2-3.�+��� :-!�.  ...............................................................................................................................................................................107  



 

 L 

 

2-4Q�W���'.........................................................................................................................................................................................  116  

                                          HI" ��� &���	(�� #/�;0  ......................................................  118  

3-1 � �$   ..............................................................................................................................................................................................119  

3-2l!( /	;�� :-!�.  ........................................................................................................................................................................120  

3-2 -1��4�� (	 �' ! )!�K	-' :-!�.  ......................................................................................................................120  

3-2 -2F7&!�. 80(!�  .....................................................................................................................................................122  

3-3p� �	-�' :-!�.  ..........................................................................................................................................................................123  

3-3 -1p� �� F$��   ........................................................................................................................................................123  

3-3 -2p� �� �����!  .........................................................................................................................................................123  

3-4�&�� T4
�  ........................................................................................................................................................................................125  

3-5�+� T4
�  .....................................................................................................................................................................................125  

3-6)4%� ���	; (4 4&  .............................................................................................................................................................................125  

3-7)0����K��' ];� (4 4&.................................................................................................................................................................  126  

3-8(	�+� l4 	-  .................................................................................................................................................................................127  

3-9	�m4�-�Y �,	� (4 4&'  ..................................................................................................................................................................127  

3-10l!( (	� ! )4%� )�	 � 3��� �,	� (4 4&' ���' 34 0� 1���Y  .........................................................................................128  

3-11/	;�� ��& 1���Y �� (4w�  )0����K��' 	��4� 	��� IL-6  ...............................................................................................132  

3-12F���  L��M��� RNA /	&  ......................................................................................................................................................134  

3-12 -1Y��� cDNA ���' mRNA ! miRNA....................................................................................................137  

3-12 -2Y��� cDNA '��� BCL2 ! TPM1  ..........................................................................................................139  

3-130(���	� ��3	 3m  ............................................................................................................................................................................140  

3-14l!('	- '(	 �  ...........................................................................................................................................................................142  



 

 � 

 

                                             HI" ��	:A $4�!
R� � ������ H	/  ............................................  144  

4-1� �$   ................................................................................................................................................................................................145  

4-2G4&�o )���	-  .................................................................................................................................................................................  146  

4-2 -1];� (4 4&  ............................................................................................................................................................  146  

4-2 -2];� (4 4& (� ��J- T!�  ....................................................................................................................................147  

4-2 -330! l4 	- ! ���4"����� -6  .............................................................................................................................148  

4-2 -4���5& ��F7	-' 3m	-' :-!�.  ....................................................................................................................149  

4-334 0� r�,��	-  ...............................................................................................................................................................................151  

                   HI" E4(0  �� .TR���4 ��� 0 ��K��	:(�  ..............................................................  162  

5-1� �$   ................................................................................................................................................................................................  163  

5-2�GXA :-!�.  ...............................................................................................................................................................................  163  

5-3�%� ! ����;K��'  ........................................................................................................................................................................  164  

5-3 -1<��[� .�*+����� ��&�<	� � 	$����  ................................................................................................................  165  

5-3 -2[	&�� ��&�<	� � 	$���� �� ];� (4 4&  .........................................................................................................  166  

5-3 -3[	&���&��<	� � 	$���� �� miR-212 Bcl22 TPM1 ! IL-6  ............................................................  169  

5-3 -3-1F �4� 1	� ��� miR-212 IL-6  ........................................................................................................  169  

5-3 -3-2  miR-21 ! q��-� 0�� ��� Bcl2 ! TPM1  ..................................................................171  

5-4����;K��'  ......................................................................................................................................................................................175  

5-5.�<��	��+ :-!�.  ........................................................................................................................................................................  176  

5-5 -1.�<��	��+ ���(	�'  ............................................................................................................................................  176  

5-5 -2.�<��	��+ +-!�.�  ............................................................................................................................................177  

Q�	�  }AĤ  !..........................................................................................................................................  178  

��4�. 

 

 



 

 ) 

 

J���W ���:" 

                                                                                                           '��(�                                    �RX6  

 T!�W 2 -13	@�� 0!�� F���  :  ..........................................................................................................................................................  30  

 T!�W 2 -23	@�� '��� �c� :  ..........................................................................................................................................................  32  

 T!�W 2 -3�,	� :3	@�� b4� ! 3	��. '	-��	��. �,	� �� �4��  '	-  ...................................................................................  35  

 T!�W 2 -4�K��! ! 3	@�� b�4�� :	��� '	-  ......................................................................................................................................  43  

 T!�W 2 -5 3	�� (� T�	5& /�� ! 3	@�� b�4�� :MIR	-  ..............................................................................................................  51  

 T!�W 2 -6 3	�� :MIRNAS 3m ! 3	��. 3	@�� (�'	- 	��� q�-  ......................................................................................  56  

 T!�W 2 -76	P ! 30! �,	r� ���,� (� 3	@�� �cA :��Y,�  f�m4"4�� '	-(	�!0	� :  ..........................................................  92  

 T!�W 2 -8T	5, ���,� (� 3	@�� �cA :-	� f�m4"4�� '	-(	�!0	� :  ..................................................................................104  

 T!�W 3 -1)!�K �����& � 	��� :�+-!�. '	-  ...............................................................................................................................124  

 T!�W 3 -2)���� Y�" �,	� '��� 0	�� �(4  ��4  :  .............................................................................................................................129  

 T!�W 3 -3 �(���	��� ��%�   ..............................................................................................................................................................131  

 T!�W 3 -4 �
. :���! ��W ��"!� �4
M  ���& '��� /01 ��4  ���	$  :34��X����  .........................................................138  

 T!�W 3 -5 Y��� :���! �
� �4
M  ���& '��� /01 ��4  ���	$  :MIRNA CDNA  ................................................139  

 T!�W 3 -6:-!�. (� )�	J��� �(4  '	-�����. �"�4& :  ...............................................................................................................141  

 T!�W 3 -7���& '��� /01 ��4  ���	$  : PCR MASTER MIX  REAL TIME.................................................141  

 T!�W 3 -8 ��	 � �A�P :PCR REAL-TIME  ....................................................................................................................142  

 T!�W 4 -1)!�K (� (4 4& ];� ��*�	�  :o
�M  '	-  ................................................................................................................  146  

 T!�W 4 -2 �w
� ! ��	�� ! ��"!� 30! ��*�	�  :IL-6  ..............................................................................................................148  

 T!�W 4 -3) F7�� ���5& ��*�	�  :CT)!�K (� (:-!�. '	-  ................................................................................................149  

 T!�W 4 -4q�K4 4
� 34 0� >�	�� : -q4������  ............................................................................................................................151  

 T!�W 4 -5 :"! ! �4�� 34 0� >�	�� :MIR-21  ...........................................................................................................................152  

 T!�W 4 -6 '��� ��4& �S�$5& 34 0� >�	�� :MIR-21  .............................................................................................................152  

 T!�W 4 -7 :"! ! �4�� 34 0� >�	�� :BCL2  ................................................................................................................................154  

 T!�W 4 -8 '��� ��4& �S�$5& 34 0� >�	�� :BCL2  .................................................................................................................154  

 T!�W 4 -9 '��� :"! ! �4�� 34 0� >�	�� :TPM1  ......................................................................................................................  156  

 T!�W 4 -10 '��� ��4& �S�$5& 34 0� >�	�� :TPM1  ..............................................................................................................  156  

 T!�W 4 -11 '��� �,�@ f� U�	�(�! F�
%& 34 0� >�	�� :IL-6 ��,	�  .................................................................................158  

 T!�W 4 -12 '��� ��4& �S�$5& 34 0� >�	�� :IL-6...................................................................................................................158  

 T!�W 4 -13(4 4& ];� �8( �S�� '��� �,�@ f� U�	�(�! F�
%& 34 0� >�	�� :............................................................  160  



 

 ! 

 

 T!�W 4 -14(4 4& ];� �8( �S�� '��� ��4& �S�$5& 34 0� >�	�� :  ..................................................................................  161  

 

  

  

J	��� ���:" 

                                                                                                '��(�                                                �RX6  

 F78 2-1F78 ��!( :3	@�� '��K....................................................................................................................................................  27  

 F78 2-2T4S" f�&	�8 '	�� :3	��. '(	;  ! 	-  ........................................................................................................................  34  

 F78 2-3 Y�m4�� :MICRORNA.  .................................................................................................................................................  48  

 F78 2-4 F�� /Y��	7  :MICRORNAS.  ................................................................................................................................  49  

 F78 2-5 ���"	�*�� ���   :MIRNAS T4
� �8( (�.��	@�� '	-  ...............................................................................  53  

 F78 2-6 )��4�	A v	9�� :BCL2  .......................................................................................................................................................  59  

 F78 2-7 :$� ! �"4
� y�  ���"	�*�� '	-���  :BCL2.  ................................................................................................  60  

 F78 2-8 :(4 4& �,�+�. ! b!�8 (� Z	��"� :$�  .........................................................................................................................  68  

 F78 2-9���W 6!�� F�7+& �*�4*P :  ..........................................................................................................................................  71  

 F78 2-10�� /!Y���� :��	��W ���%&  .........................................................................................................................................  76  

 F78 2-11 ���"	�*�� '	-���  :IL-6 '(	��� Y�m4&	. (�..3	��� '	-  ................................................................................  82  

 F78 2-123	@�� 0!�� �"47"4  '	-���  ! 3	@�� '�0�cA F �4� ::  ..................................................................................  86  

 F78 2-133	@�� �,�+�. ! �
	P �� �4��  F �4� :.................................................................................................................  89  

 F78 2-143	��. 3	@�� '�0�cA F �4� �� ���� ��"	5, ��[	& :  ...........................................................................................103  

 F78 2-15.(4 4& ��%  Y�( �� l0(! <��[� �r�, '	-(	�!0	� �GXA :  ............................................................................107  

 F78 2-163	@�� �,�+�. ���"	�*�� ���  :  ...........................................................................................................................117  

 F78 3-1l4  '(���*� ! '��� ]��$& :��J
 (� 	-  .................................................................................................................122  

 F78 3-2l4  3��!� :F� ��& '!( 	-  ..........................................................................................................................................123  

 F78 3-3)0���� :T	��;�� U�"4� 	� (4 4& ];� '��K  ...............................................................................................................  126  



 

 0 

 

 F78 3-4l4  3�4�� ��	��
 :�,	� ��8���� ! 	-  .......................................................................................................................127  

 F78 3-5(4 4& �,	� ��8���� :  .........................................................................................................................................................128  

 F78 3-6 3	�� ��N	& :RNA0!(	K� Tm 0� )�	J��� 	� 	-  ..............................................................................................................137  

 F78 5-1�� 	$��� <	����& <���[	& ! 3m!���� )����K �� �����! (4 4& �8( ���"	�*�� ���  :  ................................172  

 

 

  

  

	/����)� ���:" 

                                                                                                         '��(�                                   �RX6  

 (��4�� 2 -13	@�� �G(� :�
	P ! 30! �,	r� �� �@4��  o
�M  '	-.  .....................................................................................  89  

 (��4�� 3 -1 �(���	��� �w
� (��4�� :IL-6  .....................................................................................................................................131  

 (��4�� 4 -1)!�K (� (4 4& ];� <����p& ��!( ::-!�. o
�M  '	-  .......................................................................................147  

 (��4�� 4 -2.T!� ��J- (� (4 4& ];� :  ..............................................................................................................................................148  

 (��4�� 4 -3l4  ��	�� ! ��"!� 30! : :)!�K (� 	-:-!�. '	-  ..................................................................................................149  

 (��4�� 4 -43m ��N	& '��� �w
� T	��� 34 0� :	-  ........................................................................................................................150  

 (��4�� 4 -5 3m !� Z!x ��%�  :U6  !MIR-21  ......................................................................................................................150  

 (��4�� 4 -6:  3m �� '��� 3m !� Z!x ��%� GAPDH 2BCL2  !TPM1  ..................................................................150  

 (��4�� 4 -73m 3	��  : 3m '	-GAPDH 2BCL2  !TPM1  ...............................................................................................151  

 (��4�� 4 -8 3	�� �S�� �c� :MIR-21 )!�K (�.:-!�. '	-  ...............................................................................................153  

 (��4�� 4 -9 3	�� �S�� �c� :BCL2 )!�K (�:-!�. '	-  .....................................................................................................155  

 (��4�� 4 -10 3	�� �S�� �c� :TPM1 )!�K (�:-!�. '	-  .................................................................................................157  

 (��4�� 4 -11 ��R&!�. �w
� ���	$  :IL-6 )!�K (�:-!�. '	-  ............................................................................................159  

  



 
 

 

 

 

  

 

  

  

  

  

1 
� � �+�,+ J�� HI"�#/�;0 K	  

 

 

 

 

 

 

 

  

T!� FV,  

:-!�. <	�
�! � �$  



 

2 

 

  

  

  

  

1-1 �+�,+  

 3	@���7� 
G� <X7+  0�� �8�����  ! ��� 3	�W ����� (��7� ]�  0��&� ! y�  �
� �

 �� ! ��(	�'   (	�8 �� 31	�K(Y� ! 3	��4� (��3	@�� .�!(E7& �[� �� 	-� (	+��� ! )�+� T���� �

�4
��	-' "4
�� p& ���� F78 ����,	  �4W! �� 2������J
�M  b�4�� (� 3	@�� .���   0!��� ! ���

 �� �"	�200 ���(	'   F 	8 �(� 3	��. 3	@�� �� �48�7� ]�  0��&� 3	@�� )0!� � .��� �(�4  �

]�  3	��.�&�� X� )���� 3��*� F 	� �� 0 2��� 3	�0 (��	8 ����& Q� ! ��� 3	�0 (� 3	@�� b4� �

	-(4+� (�' ����  �!�� (��3	@�� F� 0� /4� f	-' 7+& �( 3	�0�  F��-�)1( . T	� (�2009 2

� � 3	@�� ��;��� ��� �(!��� 	7192370 �W 3	��. 3	@�� �(4 � ! �40170  3	@�� �[� �� y� 

��� )��� i( 3	��.)2(� .� !� ! 3	�0 (� 3	@�� �(�4  ��M� )�( (� �( 3	��. 3	@�� (	 � �� �

y�  �
�   !�,�5  3	@�� �[� �� ��  �.��� .� <	5"	c  `	�� ��� ��m4"4�7� � (� ��� Q �4W �

5
4  2�� ��� )�8 /	;�� o
�M ��	-' ,��pW�	��5r! 2��	��W� �� - �	V�
�'!( 2�	-���' !� ))�

K��	
 b!�8�*
 	� 2�}p& 2�34 (4- q�V  ((�	  3	��. 0� ��04� �� v	+�  	� 	-��!��  34 (4-)

�	 (�� 	-!(�� q�V  !' (��(	� �r'�0�cA F �4� 2(' 8�K��0 )4�
	P 2F7"� q�V  )� /�� 2

"	5,���� ��"	*P (� ��1!�. ?4c� 23�4M�����8( (4��	, ! �' "4��� �S8�A�� 3�4�� �� ��  0�

�0�cA ! )�8 ��A	�8 F �4�' ,�5  3	��. 3	@��� )�8���)3-5(
G� �
��  >�. .�  �5�4& (�



 

3 

 

. 2b!�8 :�(�� �4W! 3	@���E7& ! �,�+��S& 2��5r! �� F�A�� ��0	��	�  ! l���K 2]1 l���K)

 .(3	@��  

1-2 �
Z
+ [!�=�  

 �7� �0�cA F �4� 0�' 8 3	@�� 0!���K��0 )4�  �K��0 3!Y,�0!( �8( 	� .�8	�� 

+���8���"	5, �c� :-	� 2���� �� �Y,� !���P)3�� 30! :��	��W � X� 2(� ��!( !�  ���,�

� �5 	W�[	& �%& Y�  (��
 ��K�8  .���� b4�(	�'	-'  � Y �7� . 0��	-� 	' "	5, ! _�%& /��� �

����  ��	�W 3	 0	� .�8	�� � �8�������%&� �	��W� �0�cA F �4� 0� �(' � 0!���(	�'	-' 

�	��"�� ,�5 � � )�8 �M+  )0!� � .��� )������%&� �	��W� 	. �W(� 	� � Y  Z	��"� 	��� �

*��S�-� ]- .�(���P��0�cA F �4� 0� Z	��"� )�8 �M+  �'   3	@�� 0!���� U��m� .�8	�� �



�"�� 3	@�� )IARC ��� �(!��� (25  30! �,	r� �
� �� 3	�W (� 3	@�� �(�4  �G(��
	P 	�  !

K��0 fS�� ��  i( ��	��%&��-�)6 ,7("	5, .�� �	��W� �&�����' .�*+�0 2��� 3	@�� ����� ��

�Y  l0(!�	' � X�� 0��	' ]- ! �(���P�3	@�� �cA �	-' G	A�   :-	� �(�� .�-�� 3�(	�

�	@��� 1� ���� )�!Y,� �cA (� ��5�  F�:-!�. .��(�� (��
 3�8 _�%&8 ����� 3	+� 	-��� 

�	 (�� �	 (�4&�. !� *��A �� �;� �K�	 � �,� 2� �	��W�,�� �,� 2���7
�� �' � !�J�K��0 �� 

 ��48)4(0 ];� .��	' :-!�. 0�	-�4S�� 	-' 0(	�' 	-��7
�� (� �(' ,�Y�m4"4�7� ��!( !� �� 3�(	�

�	@��� ��W� 	�' "	5,��	-' 80(!� )��� l(�YK� �4S�� .����J�K��0 ��*��A 2�  �� �4�� 

�	��W ��7
�� 23	@�����& 2���� j� �X9� � 	$��� ! <(�
 23�� )�4& !�� ��7
�� 2����  !

K�	 �� S

� 
!��� �Y �	' � (� l0(!��	@�� 3�(	��  �]- .��8	��P� 3	@�� b4
! �cA l0(! 2�

� !�(	�'	-' 4�	[� �� �4��  ��Y,� �( 3��	  )��0 U�	8 ! :-	� �( 3	@���  :��-�)8(.     

                                                 
1 Metastasis T4
� �8()  F78 �� ��"!� �5�	r 0� (!�  ��	7  (� �5�S@ ���(  



 

4 

 

T	� (�	-' A��	-(4+� (� 2�' .�)04� ��,�+	-' �W��'  ��,�K F78 l0(! 	� �c��( (�

!( 	� �� �����	 (� ��7�   )	*� l0(! ���� (� .����� 0 ��+-!�. Y���  ��� )� � �4W! �� �� ���

���' )��� 3	+� T	E )(!� (� ���	-' ��4&0	�� S

 t�� � 0� U.�
!��� 3�4�� �� l0(! 2� (	� )�( f

J �	� �[4  ! ��K (��
 �w� �  ��� 	� �	S&(� (� .���(	�'	-' � Y � � ���	 �	�� 3	@�� ! ��	� >

:-!�.� <	5"	c  (� 	-���4� �	��� !� ��  3	+� Y���!( �SE  <��[� l0(! ��-�� � !�m4"4�4�� (� f

X�S  3	 (��� �� 3	�� ��(	�'�48 .�(�� 	-0 �-��	' .�  �	��+�"	5, ������	��W ��  b�4�� �cA

3	@�� <!	J� 	-' A���( ! ]�( 2<	��!�. 23	��. 2)�!( 3	@�� ���	  ]�  :-	� �( ���-�)9 ,

10(�, .�����) �2002�(�� 	� (� 250 .� �5"	c �m4"4 !��7� � F 	5& ���"	5, �� ��	��W�  !

.�*+��' "	5, .��� 3	+� 3	@�� 0���	��W �� �8�!(�� 3�4�� �� ]w�  �' .�*+�4
 ����' 
�� �

  3	@���8 ! �8	�� 	& �( 3� b440   :-	� �G(���-�)11(3�(	7�- ! Y�"4- .1)2005 3	+� (

��	J� �	S&(� ������ 	�5  �SE (��' ��"	5, ����� �� M+& 0� �5�� �+K0	� ! 3	��. 3	@�� �

  ! y�  2(4 4& )(	�!���	-' � 	� �S&� �(	�'   y�  !�
� �� 2987 �� 3	��. 3	@�� �� X�S  (	�

 ?4c�1  	&3 �(�� �4W!)12("	5, .� ��	��W� ���' � X�� 3	���(!�r 	-'  23	@�� �(4  (� .���

"	5,��	��W �� 	�� �[� ]w� ��� 4
 	�������� �[� �' ��& .�(�� 34"4� ! 3	��. 3	@���80(! <	�� 

��� ]�  3�4W�� 3	 (�' 59& 2]NX� ���;& :-	��S�	W <��[� o� �	 (�4&�.� 3	 (� !	-' N!(��� 2

��!( � X� �4S���	��� 2�4A `� �Y,� !�� (� 3��	  )��0 U�	8 :� 3	��. 3	@�� �� X�S  3�(	�

 ��8	�)13(� (� .��	@�� 3�(	�� K��0 ��� ��}p& 2_�%&�5r ��K���,� ! o� K�	 � :-	� ��(��� 

�	��W��X9� )�4& :-	� 2� ��4M��� !� �Y,� !���P :� ��3	 (� .��� )�8 )�	-' �4 (4-� ���' 

  <	��!�. ! 3	��. 3	@����Y,� (��+- ��	� ���4&�� �cA :�(	�'	-' S

� 
!���
	P 2�� 2� ��	

 b4�22 �4.� 3�4M��� �.4�(	� !��48 	)14(  l0(! .�� ���4&�(	�'	-' 4�	[�� (� ���	@�� 3�(	��  �(

K���,� 2Z��cr� .�-� :-	��}p& 2�5r ���&����� ! o' ������� �
�� ��� ��(	�'��& �( 	-� Q
                                                 
1 Holmes et al  2005 


