
  

  

  

  

  



 



 



 

 
  

  



 

  
  

  

�����  

 ���	
 ��
�� ����(Ph.D.)  �
�� �������� �������  

  

�����  

��� �����15 -�!�� "#�$ %� %�
&�&' �# ���(� ��)*
 ���� �� %��+�,��

13-S-HODE  �� ���� ��$�� ���(� ��� �� 
MCF-7, MDA-MB468 

  
-��.�  

���� ����� 	
���
  

  

���/�� ��
��  

�
�� ��� �
�� 	�������  

  

���01 ��
��  

���� ����� ���
 �
��  

  

2�3�& 1391  



 

  

 :	� �����  

  
  

  ����
 !��
 " !�#  

  

                                 "  

  

                                      $%�%& �'�(  

 

 

 

 

 

 

 

 

 

 

 



 

:������� 
 ��
�  

  

�� ������ 	
 ���
�� ��

 
�
� ���� ��

� ������� ����� �� �� �� ����� ��
� ��  !"#�

���� �� ������$ % 
&�� '��
 (�� 	����.  

 
��  ��� ������ �� ��$* +��� 
�
�,-�. ��
/� �/0� �%��� ,�1� 	
 �� 23%45  �� 6

 ���7�
� 89#� .���� �� 
&�� '��
 (  

 	:��� ���%�� ;</3 ������ �/����  ��=7- �/>� 
�
� ��$* (����%
/�  ?@� 
�
� ��$* (��

 ���� �#� ��@� 
�
� ��$* % A�
B 
/3� 
�
� ��$* �� 	:��� ��%�� % 	>:�"� ,�1� 	


.���CD��E� ���7�
� 89#�  

  /�� F�9G� �H
/IJ 
�
� ��$* +��� ������ ����� ��/:�- ��/�7/- 6%
� �
�@� ,�
��� ��

  %  

. ���� �� 
&�� '��
 ��/:�- ��/�7/- 6%
� �
�@� �/���� 	/I
  

    ��        ����K� ��K��� �K3 ���K� ��

K� (��/:�K- ��/�7/- 6%
� ��3 6�D�����* �
�@� ��������
( 

 �����J� �/
 �D���� �
�@�  ���
��
 	/I
 �� % 6�7- ��CD��E� �7KIJ 6�&���� 64�7- L��� ,/-
� 6 

 �&�C5 M�-� ���� ��

� % ���7�7� ��$* +��� ��3%45 2�- %���� �� 
&�� '��
.  

  

�3 ,���1 �� �/���� % ��/I� �/1% 
�
� ��$* ����� ��3 N�
 % ��IJ ������� �

 .���OD��E� ��I3 �7�
 ,�
�7� 6�D���� N/��P 6%
� ������ 

  

 
�
� ��$* (��/1Q� N��
� 
�
� ����  �B7G� �3�D�����* ����&�3 % ����%� ����� ��

 .���� �� 
&�� '��
 ���%�
�  /��� 
�
� ��$* % ���$* �7�@�  

 

 

 

 

 



 

 
:)��*+  

 ��%�,15- 0�� 1��2�'���3�41 )15-LOX-1      �6�7 8�6+ 9�(��6�� �6'�4���

 9��6� 9���� 9�( ��%�, :%; (

       �����6� 9�6( =��6� !� 1�6
#�#, :�6�4� 9��6� 9���; �4�*4�
 >�(  ��?& 	�  , 91�� =��� ���@� 	� )��� 0�AB�

(  ���� C��� D��B :%; 	?��  ���� 	� ���, 1� .��� )�B F�G
     " �6B�� �6
  �6�1 C�6� !� ��
 " H�
 I�& " �

 ���%�, ��'
 J�� )!��!�15-LOX-1     �K64 L�6�� )�6M� $����  9� 	�4�G
  �?� ��  ���� 0�� C�� �B! ��N?� !�

  �6��%�, ��6'
 J�� ��!�� !�N?
 	� �O�P Q��R�  15-LOX-1         9�6( =��6� !� 1�6
#�#, :�6�4� " �6B! !�6�
 !�

 L	?�� ������MCF-7  وMDA-MB-231  ��%�, )�??� =��� �� �( =��� !���� .��� )����S �P���15-LOX-

1  ��%�, J�� .����S �4��� I*�� TU�� " 1�
#�#, :��4� L�4��� �B! !��
 	� ��?
15-LOX-1  V�� 9�( �?���� !�

  �%�
 9��S )1���� ��) ���� W�X��� 9�����
�� �'�"!��(13(S)HODE 6�R
  ��?& 	� �4���  "!�  (  ��6Y� =�

       	6� Q6��R� C6�� !� .�6���S �6�X��  ��%6�,  ���  �%�
 " ��%�, �Y��
@� 9�( )�??�!��
 1� )��Z
�� %�� " V�� ��%�,

  �6� 9%�
, [�! \"! 	� 9�

�
������  W�?*� 1� 1�
#�#, ��!�� !�N?
Annexin V-FITC/PI      I*�6� %�4�6�, "

        �6'
 C�6��� !�6N?
 	6� C�6?+ �6( .�6���S )��Z
6�� �4���     ��%6�, �6�� C���6# �4�6�
P� �15-LOX-1  J6�� L

13(S)HODE    )�6B :�6�4� 1�
#�#, !� .����S 	�4�G
 	?�� ������ �4��� 9�( )�! !� 1�
#�#, :��4� " �B! !��
 !�

 ��%�, ]���15-LOX-1  J�� L15(S)HETE   =��R
  ��?& 	�15-LOX-2    	6�4�G
 �4��6� �B! !��
 !� %��

� )�
, ���� ^��
� .����S �� �( =��� !���� 	� �����  �M13(S)HODE    " 1�6
#�#, :�6�4� L�4��� �B! !��
 _;�


 `���� 	G��" ����� �
 " ���S �
 �4��� I*�� TU�� ��%�,  15-LOX-1      �6O�P Q6��R� .�6B�� �6( =��� C�� !�

  ��%�,  �B =��� J�� �!�
 !� 	� ��� �B!�%S C�4"�15-LOX-1 
#�#, :��4� " �B! ��N?� !�   9�6( =��6� !� 1�

 	?�� ������MCF-7  وMDA-MB-231  ��6'
 ���(� �� �
 	�4�G
 ^��
� " ��� )����S 	X�!� 13(S)HODE 

15-LOX-1/     .�?� �
 ����� 	?��  ���� !�  �4��� H�
 :��4� " �B! ��N?� 9��� ���; �4�*4�
 ��'
  ��?& 	�  

  

 :9�66��� 9�66( )a�"15- 0�66� 1��2�66'���3�41  L13(S)HODE  L1�66
#�#, LMCF-7  وMDA-MB-231



 R 

 

 6��71 8��9: 

 

      

............................................................	
BKS `��4�G
 �� 9!"�
 " 	
��
 :="� I��.............................................. 1 

1- 1-�( 1��2�'���3�4.........................................................................................................................................................  2  

1-1 -1 - ���� W��"��B�!, �'�4���

..............................................................................................................................  2  

1-1 -2- ���� W�c4�?�4 �'�4���

..........................................................................................................................  3  

1-2 - �(1��2�'���3�4 0����......................................................................................................................................  5  

1-2 -1-  0�� 1��2�'���3�45...........................................................................................................................  5  

1-2 -2- �2�'���3�40�� 1�8.........................................................................................................................................  6  

1-2 -3-  0�� 1��2�'���3�412................................................................................................................................  7  

1-2 - 4- 0�� 1��2�'���3�4 15..................................................................................................................................  7  

1-3-  ��%�, TM� 	ij�!��15-1��2�'���3�4................................................................................................................  8  

1-3 -1-  ���%�, `��Y��@15-1��2�'���3�4 ............................................................................................................  10  

1-3 -2-  ��%�, 9!�
@�� 9�( 	A?;15-1��2�'���3�4..............................................................................................  11  

1-3 -3- �(1��2�'���3�4 9��� ��
'��� ��Y��
@� C����....................................................................................  12  

1-4 - �4��� 9�(1��2�'���3�4 ��4��� ��N?� .........................................................................................................  15  

1-4 -1-  ��N?�15 -�'���"! lG� !� 1��2�'���3�4 ...................................................................................................  15  

1-4 -2-  ��N?�15 -	�;�� lG� !� 1��2�'���3�4.............................................................................................  17  

1-4 -3-  ��N?�15 -�� 1� ��� lG� !� 1��2�'���3�4	�;...................................................................................  17  

1-5 -  ��%�, W�a�4��� 9�( ��4���15-1��2�'���3�4.....................................................................................................  18  

1-5 -1-  J��15-=��� I
�*� " %���� !� 1��2�'���3�4...........................................................................................  19  



 + 

 

    

1-5 -2-   J��15 -8��
4� !� 1��2�'���3�4........................................................................................................  20  

1-5 -3-  J��15- ���� !� 1��2�'���3�4.........................................................................................................  22  

1-6- �(1��2�'���3�4 Q��� 1� ������ 9�( =��� H�
 ��N?�.....................................................................................  26  

1-7 - ���
!� >�( W�  ��?& 	� 1��2�'���3�4..............................................................................................................  30  

1-8 -   0�� 1��2�'���3�4 "  �
'#  ����15...........................................................................................................  30  

1-9 - 	�O��Q��R� ��G?
 ��� " >��(� L�(.................................................................................................................  32  

1-9-1- �( 	�O��......................................................................................................................................................  33  

1-9 -2- >��(�......................................................................................................................................................................  34  

$"� I��: �( \"! " ���
.....................................................................................................................................  35  

2-1 - 1��� �!�
 I���" " `�%����..................................................................................................................................  36  

2-1 -1-=��� �M� V��� 9!"�O `�%����................................................................................................................  36  

2-1 -2- `�M��
1, $���� ��; 1��� �!�
 `�%����.....................................................................................................  36  

2-1 -3-1��� �!�
 I���" " ���
.......................................................................................................................................  36  

2-2 - �4��� �M�...............................................................................................................................................  37  

2-2 -1-1��� �!�
 9�( =��R
 " �M� ]�R
 	���.......................................................................................................  37  

2-2 -2- ��!�� �!�
 �4��� 9�( )�!...........................................................................................................................  37  

2-2 -2-1-  �4��� )�!MCF-7 .......................................................................................................................  37  

2-2 -2-2-  �4��� )�!MDA-MB-231................................................................................................................  38  

2-2 -3- �4��� 9�( )�! 9!���n� " �M� ]��B................................................................................................  38  

2-2 -4- �( =��� a���#.............................................................................................................................................  38  

2-2 -5- �4��� \!��B.........................................................................................................................................  39  

2-2 -6- �( =��� 9!���n� " ������........................................................................................................................  39  



 S 

 

    

2-2 -7- 1� ���
 )��Z
��)�B %��� 9�( =���..........................................................................................................  40  

2-3 -  �( =��� !����................................................................................................................................................  40  

2-3 -1- 1��� �!�
 I���" " ���
...................................................................................................................................  40  

2-3 -2- R
 " )�??�!��
 L )�??� =��� �� �( =��� !����1��2�'���3�4 `o��...................................................  40  

2-4 -  \"! 1� )��Z
�� �� �
�'�'����
�� ��!��MTT ...............................................................................  41  

2-4 -1- 1��� �!�
 I���" " ���
.................................................................................................................................  41  

2-4 -2- �
�'�'����
�� ��!�� \"! =�Y�.......................................................................................................  41  

2-4 -3- !�� \"!.........................................................................................................................................................  41  

2-5 -  ��%�,  a  ��� ��!��15-)�??� =��� !�pP $�& " !�pP !� 1��2�'���3�4...............................................  42  

2-5 -1-  q��j
��RNA....................................................................................................................................................  42  

2-5 -2-  %
?�cDNA ................................................................................................................................................  43  

2-5 -3-  ��%�, 9���  �����# 8�j
��15- 0�� 1��2�'���3�41....................................................................................  43  

2-5 -4-  W�?*�RT-PCR .........................................................................................................................................  44  

2-5 -5- 1!�S, =a 1!��"�
*4�..............................................................................................................................  45  

2-5 -5-1- 1��� �!�
 9�(���� " ���
..........................................................................................................................  45  

2-5 -5-2- !�� \"!..................................................................................................................................................  45  

2-6-    �%�
 9��S )1����13-S-HODE �( =��� !�...........................................................................................  45  

2-6-1- 1��� �!�
 ���
.........................................................................................................................................  45  

2-6-2- \"! r���........................................................................................................................................................  46  

2-6-3- !�� \"!.........................................................................................................................................................  46  

2-7 -    �%�
 9��S )1����15-S-HETE �( =��� !�.............................................................................................  47  

2-7 -1- 1��� �!�
 ���
.........................................................................................................................................................  47  



 � 

 

2-7 -2- \"! r���..............................................................................................................................................................  47  

    

2-7 -3- !�� \"!.................................................................................................................................................  48  

2-8 - 9�

�
������ �� 1�
#�#, ��!��................................................................................................................................  48  

2-8 -1- \"! r��� .......................................................................................................................................  49  

٢- ٨-٢ - �� " ���
1��� �!�
 9�( )�n
 ...........................................................................................................................  49  

٣- ٨-٢ - !�� \"!...........................................................................................................................................................  50  

2-9 -  9�

�
������ 1� )��Z
�� �� �4��� I*�� ��!��..............................................................................................  51  

2-9 -1- 1��� �!�
 9�( )�n
�� " I���" L���
...............................................................................................................  51  

2-9 -2- \"! r���......................................................................................................................................................  51  

2-9 -3- !�� \"!......................................................................................................................................................  52  

�( 	
��� " ^��
� :$�� I��.....................................................................................................................................  53  

3-1 -  `���� ��!��Trichostatin A (TSA)  �
'#  ���� �4��� 9�( )�! 9"!MCF-7  "MDA-MB-

231.....................................................................................................................................  

54  

3-1 -1-��!�� ���`� TSA  � �4��� 9�( )�! �B! 9"�MCF-7  "MDA-MB-

231..........................................................................................................................................................................  

54  

3-1 -2-  J�� ��!��15- 0�� 1��2�'���3�41  1� �B�� `���� ��N?� !�TSA   �4��� )�! "� !�MCF-7  "

MDA-MB-231...............................................................................................................................................................  

57  

3-1 -2-1-   �Y��
@� )�??� !��
 ����� 	� s���
 ^��
�15 - 0�� 1��2�'���3�41   �4��� 9�( )�! �B! 9"��

MCF-7  "MDA-MB-231...............................................................................................................................................  

57  

3-1 -2-2-  �Y��
@� )�??� !��
 ����� 	� s���
 ^��
�15- 0�� 1��2�'���3�41  �
�'�'����
�� 9"! ��

 1� �B��TSA  �4��� )�! "� !�MCF-7  ".MDA-MB-231.....................................................................................  

58  

3-2-     W�66'����
�� �66�� �66�!��TSA     )�! 9�66( =��66� 9"�666�MCF-7 "  MDA-MB-231 ]666��� 

9�

�
������.............................................................................................................................................................................  

59  



 6 

 

    

3-2 -1-  W�'����
�� ��� ��!�� ^��
�TSA   )�! 9�( =��� 9"��MCF-7 9�

�
������ 1� )��Z
�� ��.  59  

3-2 -2-  W�'����
�� ��� ��!�� ^��
�TSA   )�! 9�( =��� 9"��MDA-MB-231  1� )��Z
�� ��

9�

�
������..............................................................................................................................................................  

61  

3-2 -3-  J�� ��!��15- 0�� 1��2�'���3�41  1� �B�� `���� ��N?� !�TSA   �4��� )�! "� !� 1�
#�#, :��4� !�

MCF-7 " MDA-MB-231 ...................................................................................................................................  

62  

3-2 -3-1-  �Y��
@� )�??� !��
 ����� 	� s���
 ^��
�15 - 0�� 1��2�'���3�41  1� �B�� 1�
#�#, :��4� 9"! ��

TSA ! !� �4��� )�MCF-7..........................................................................................................................................  

63  

3-2 -3-2-  �Y��
@� )�??� !��
 ����� 	� s���
 ^��
�15 - 0�� 1��2�'���3�41 1� �B�� 1�
#�#, :��4� 9"! �� 

TSA  �4��� )�! "� !�MDA-MB-231 ...........................................................................................................  

65  

3-3 - ................................................................9�

�
������ 1� )��Z
�� �� �4��� I*�� ��!��.................................  67  

3-3 -1-  �4��� )�! !� 9�

�
������ 1� )��Z
�� �� �4��� I*�� ��!�� ^��
�MCF-7    67  

3-3 -2-  �4��� )�! !� 9�

�
������ 1� )��Z
�� �� �4��� I*�� ��!�� ^��
�MDA-MB-23   69  

3-3 -3-  J�� ��!��15- 0�� 1��2�'���3�41 ��� ��N?� !� 1� �B�� `�TSA  9"! ���4��� I*�� D�1��  !�

  �4��� )�! "�MCF-7  "MDA-MB-231 .......................................................................................................................  

70  

3-3 -3-1-  �Y��
@� )�??� !��
 ����� 	� s���
 ^��
�15 -��3�4 0�� 1��2�'�1  9"! �� �4��� I*�� D�1��

 1� �B��TSA  �4��� )�! "� !�MCF-7 . ............................................................................................................................  

71  

3-3 -3-2- �Y��
@� )�??� !��
 ����� 	� s���
 ^��
�15-�4 0�� 1��2�'���31  9"! �� �4��� I*�� D�1��

 1� �B��TSA  �4��� )�! "� !�MDA-MB-231 .............................................................................................................  

73  

3-4- J�� ��!��TSA   ��� 9�n4�  !�15- 0�� 1��2�'���3�41   �� �� 1� )��Z
RT-PCR   �4��� 9�( )�! !�

)  �
'#  ����MCF-7  "MDA-MB-231.........................................................................................(...........................  

74  

3-4 -1-  1� IY�P ^��
�RT-PCR  �4��� )�! !�MCF-7 ........................................................................................  75  

3-4 -2-  1� IY�P ^��
�RT-PCR �4��� )�! !� MDA-MB-231............................................................................  76  

3-5 - �N�7  9��S )1���� 13-S-HODE �� 1� t# �4���  "!� �� !��TSA  �4��� )�! "� !� MCF-7..  77  



 % 

 

3-5 -1- ( W�a�?��) ���%�� �( ��� ��!��TSA   "13-S-HODE  9�( =��� �B! J(�� !�MCF-7  "

MDA-MB-231.......................................................................................................................................................................  

78  

3-6-  `o��R
 J�� ��!��15- 0�� 1��2�'���3�41  �4��� 9�( )�! �4��� �B! !�MCF-7  "MDA-

MB-231  ............................................................................................................................................................................  

80  

3-6-1- �����13(S)HODE  �4��� 9�( )�! �B! 9"��MCF-7 " MDA-MB-231.................................................  80  

3-6-1-1-  W�'����
�� ��� ��!��13(S)HODE  )�! 9�( =��� 9"��MCF-7 " MDA-MB-231   ]6���

9�

�
������ ..................................................................................................................................................................  

82  

3-6-1-1 -1-  W�'����
�� ��� ��!�� ^��
�13(S)HODE  )�! 9�( =��� 9"��MCF-7  1� )��Z
�� ��

9�

�
������........................................................................................................................................................................  

83  

3-6-1- 1-2- W�66'����
�� �66�� �66�!�� ^��66
�13(S)HODE ��66� 9"�66� )�! 9�66( =MDA-MB-231  �66�

9�

�
������ 1� )��Z
�� ..........................................................................................................................................................  

84  

3-6-1-2 -  J��  ��!��13(S)HODE   �4��� I*�� 9"! �� �4��� )�! "� !� 9�

�
������ 1� )��Z
�� ��

MCF-7  "MDA-MB-231 ................................................................................................................................................................  

86  

3-6-1-2 -1- � I*�� ��!�� ^��
� �� !���� 1� ��� �4��13(S)HODE  )�! !� 9�

�
������ 1� )��Z
�� ��

 �4���MCF-7 ......................................................................................................................................................................................................  

86  

3-6-1-2 -2-  �� !���� 1� ��� �4��� I*�� ��!�� ^��
�13(S)HODE  )�! !� 9�

�
������ 1� )��Z
�� ��

 �4���MDA-MB-231 ..................................................................................................................................................................................  

88  

3-6-2-  �N�7  9��S )1����15-S-HETE  �� !���� 1� t# �4���  "!�TSA   �4��� )�! "� !�MCF-7  "

MDA-MB-231 ................................................................................................................................................................................................  

89  

3-6-2-1 ����� 15(S)HETE  �4��� 9�( )�! �B! 9"��MCF-7 " MDA-MB-231    91  

.......�(���?M�# " 9��S 	��
� LuR� :$!��+ I��.........................................................................................  93  

..................................................................................................................D��?
 �����...........................................  107  

...........�'��n�� )��*+...............................................................................................................................................  118  



 � 

 

;��<= 8��9:  

      

 ="�;1-1 �4��� 	G��! :15-��, ��*��& �� 1��2�'���3�4�........................................................  15  

 ="�;2-1: )��
,	���� 91��  9���PCR..........................................................................................  44  

 ="�;2-2: ?�@�� A#���  PCR ..................................................................................................................  44  

  



 F 

 

�/������ 8��9:  

   

    

 !�����3-1-   T�
j
 9�( �N�7 �����TSA  9�( =��� �B! 9"! ��MCF-7  9�(  �
1 !�24 L48 L72  "

96 �&�� .................................................................................................................................................................................... 

55  

 

 !�����3-2-   T�
j
 9�( �N�7 �����TSA   9�6( =��� �B! 9"! ��MDA-MB-231     9�6(  �6
1 !�

24 L48 L72  "96 �&��.......................................................................................................................................................  

56  

!�����3-3 -   �Y��
@� )�??�!��
 �����15 - 0�� 1��2�'���3�41  )PD146176  9�( =��� �B! 9"��  (

MCF-7  "MDA-MB-231................................................................................................................................  

57  

 !�����3-4-  �� )�B !���� )��1 9�( =��� �Y!�TSA !�pP $�& " !�pP !�PD146176    �4��6� )�! !�

    MCF-7 " MDA-MB-231.................................................................................................................... ...............    

58  

!�����3-5-  �4��� )�! !� r!��� " 	�4"� W���
#�#, 9�( =��� �Y!�MCF-7  �� !���� 1� t# TSA......  60  

!�����3-6-  �4��� )�! !� r!��� " 	�4"� W���
#�#, 9�( =��� �Y!�MDA-MB-231  �6� !���� 1� t#  

TSA............................................................................................................................................................................................  

61  

 !�����3-7-   � 1� �6�� r!�6�� " 	�4"� W���
#�#, 9�( =��� �Y!�   �6� !�6��TSA     !�6pP $�6& " !�6pP !�

PD146176  �4��� )�! !�MCF-7..........................................................................................................................  

63  

 !�����3-8-      �6� !�6��� 1� �6�� r!�6�� " 	�4"� W���
#�#, 9�( =��� �Y!�TSA �    !�6pP $�6& " !�6pP !

PD146176 �4��� )�! !�MDA- ..................................................................................................................  

65  

 !�����3-9-  �����TSA  )�! 9�( =��� !� �4��� I*�� D�1�� 9"��MCF-7  .......................................  68  

 !�����3-10-  �����TSA  )�! 9�( =��� !� �4��� I*�� D�1�� 9"��MDA-MB-231......................  70  

 !�����3-11-  )�R� �4��� I*�� D�1�� �� !���� 1� ���TSA   !�6pP $�& " !�pP !�PD146176  )�! !�

 �4���MCF-7.........................................................................................................................................................................  

71  

 !�����3-12-  )�R� �4��� I*�� D�1�� �� !���� 1� ���TSA   !�6pP $�& " !�pP !�PD146176  )�! !�73  



 U 

 

 �4���MDA-MB-231....................................................................................................................................................  

 !�����3-13-  ���TSA    �%�
 9"��13-S-HODE  �4��� 9�( )�! !� �4���  "!�MCF-7 ..........  77  

 !�����3-14-  ���TSA   9"�6�    �%6�
13-S-HODE     �4��6� 9�6( )�! !� �4��6�  "!�MDA-MB-

231...............................................................................................................................................................................................  

78  

����� !3-15-  ���TSA   )���( 	�13-S-HODE  �4��� 9�( )�! �B! !�MCF-7...............................  79  

 !�����3-16-  ���TSA   )���( 	�13-S-HODE  �4��� 9�( )�! �B! !�MDA-MB-231..........  79  

 !�����3-17-   T�
j
 9�( �N�7 �����13(S)HODE   9�6( =��� �B! 9"! ��MCF-7    9�6(  �6
1 !�

24 L48 L72 �&��.....................................................................................................................................................................  

81  

 !�����3-18-   T�
j
 9�( �N�7 �����13(S)HODE  ��6� �B! 9"! ��  9�6( =MDA-MB-231   !�

 9�(  �
124 L48 L72 �&��.................................................................................................................................................  

82  

!�����3-19-       4��6� )�! !� r!�6�� " 	6�4"� W6���
#�#, 9�6( =��6� �Y!� �MCF-7     �6� !�6��� 1� t6# 

13(S)HODE  ......................................................................................................................................................................  

83  

!�����3-20-  r!��� " 	�4"� W���
#�#, 9�( =��� �Y!� �4��� )�! !�MDA-MB-231  �� !���� 1� t# 

13(S)HODE.........................................................................................................................................................................  

85  

 !�����3-21-  �����13(S)HODE 9"��  )�! 9�( =��� !� �4��� I*�� D�1��MCF-7 .............  87  

 !�����3-22-  �����13(S)HODE  )�! 9�( =��� !� �4��� I*�� D�1�� 9"��MDA-MB-231 ....  89  

 !�����3-23-  ���TSA    �%�
 9"��15-S-HETE  �4��� 9�( )�! !� �4���  "!�MCF-7.................  90  

 !�����3-24-  ���TSA      �%6�
 9"�6�15-S-HETE     �4��6� 9�6( )�! !� �4��6�  "!�MDA-MB-

231...............................................................................................................................................................................................  

90  

 !�����3-25-  _���� �����15(S)HETE  )�! 9�( =��� �B! 9"��MCF-7 .......................................  91  

 !�����3-26 -  _���� �����15(S)HETE  )�! 9�( =��� �B! 9"��MDA-MB-

231..................................................................................................................................................................................  

92  



 � 

 

B*� 8��9: �/  

      

 I*B1-1�(1��2�'���3�4 0���� :...............................................................................................................................................  3  

 I*B1-29��3�4 9�( 	G��" ��4�� " ���� W��"��B�!, ��'�4���

 9�(��'
 :............................................  4  

 I*B1 -3���� W�c4�?�4 �'�4���

 :..........................................................................................................................  5  

 I*B1 -4 ]��� 8�+ 9�( ���� �'�4���

 :15-1��2�'���3�4..........................................................................  9  

 I*B1 -5 1� 9��� 	� !�
@�� :15-1��2�'���3�4 ..................................................................................................  13  

 I*B1 -6 ��%�, =��� )�n��; !� ��
'��� C
��S !��U )�R� :15-1��2�'���3�4...................................................  14  

 I*B1 -7 ��4��� ��N?� :15 -� I@�� !� 1��2�'���3�4..................................................................................=��  16  

I*B1-8-  W�a�4��� 9�( J�� :15-...................................................................................................1��2�'���3�4  19  

I*B1-9-� !�
�� \�
'S..........................................................��� �(1��2�'���3�4 9�( $��"%�� =�
?� �R  23  

I*B1-10 ]��� )�B =��� [?�4�?n�� 	*AB :12-HETE.....................................................................................  25  

 I*B1-11�4��� H�
 : 1�
#�#, 0�� 1�.......................................................................................................................  27  

I*B1-12�4��� D�1�� 9"! 1��2�'���3�4 �'�4���

 :............................................................................................. 29  

 I*B3 -1 -   =�
?� 9�( =��� $��S�
'�( (T4�MCF-7  9�( =��� $��S�
'�( (8 "MCF-7  ��  	�

 T�
j
 9�( �N�7TSA  .��� )�B !����...................................................................................................................  

61  

 I*B3 -2 -   =�
?� 9�( =��� $��S�
'�( (T4�MDA-MB-231 9�( =��� $��S�
'�( (8 "  

 MDA-MB-231  T�
j
 9�( �N�7 �� 	�TSA .��� )�B !����...................................................................  

62  

 I*B3 -3 -   =�
?� 9�( =��� $��S�
'�( (T4�MCF-7 8  9�( =��� $��S�
'�( (MCF-7   �� 	�

 �N�7200   !o�
����TSA    9�( =��� (q ��� )�B !����MCF-7   )�??�!��
 �� 	�15 - 0�� 1��2�'���3�4

1  �N�7  !�pP !�200    !o�
����TSA ��� )�B !����.........................................................................................  

64  

  



 V 

 

 I*B3 -4 -   =�
?� 9�( =��� $��S�
'�( (T4�MDA-MB-231 9�( =��� $��S�
'�( (8  

 MDA-MB-231   �N�7 �� 	�200   !o�
����TSA     9�6( =��6� (q ��� )�B !����MDA-MB-231  

 )�??�!��
 �� 	�15- 0�� 1��2�'���3�41  �N�7  !�pP !�200    !o�
����TSA � )�B !������..................  

66  

 I*B3-5-  �����TSA  )�! 9�( =��� !� �4��� I*�� D�1�� 9"��MCF-7.................................................  68  

 I*B3 -6-  �����TSA )�! 9�( =��� !� �4��� I*�� D�1�� 9"�� MDA-MB-231...........................  69  

 I*B3 -7-  ( (T4� =�
?� 9�( =��� $��S�
'�MCF-7   9�( =��� $��S�
'�( (8MCF-7   �� 	�

 �N�7200    !o�
����TSA   9�( =��� (q ��� )�B !����MCF-7   )�??�!��
 �� 	�15- 0�� 1��2�'���3�4

1  �N�7  !�pP !�200    !o�
����TSA .��� )�B !����......................................................................................  

72  

 I*B3 -8 -   =�
?� 9�( =��� $��S�
'�( (T4�MDA-MB-231 9�( =��� $��S�
'�( (8  

MDA-MB-231   �N�7 �� 	�200   !o�
����TSA   9�( =��� (q ��� )�B !����MDA-MB-231  

 )�??�!��
 �� 	�15 - 0�� 1��2�'���3�41  �N�7  !�pP !�200    !o�
����TSA .....................��� )�B !����  

74  

 I*B3 -9 -   ���mRNA  ��%�,15- 0�� 1��2�'���3�41 "GAPDH   �4��� )�! !�MCF-7....................  75  

 I*B3 -10 -    ���mRNA  ��%�,15- 0�� 1��2�'���3�41 "GAPDH   �4��� )�! !�MDA-MB-231  76  

 I*B3 -11 -   (T4� =�
?� 9�( =��� $��S�
'�(MCF-7  9�( =��� $��S�
'�( (8 "MCF-7  ��  	�

 T�
j
 9�( �N�713(S)HODE .��� )�B !����.....................................................................................................  

84  

 I*B3 -12-   =�
?� 9�( =��� $��S�
'�( (T4�MDA-MB-231   9�( =��� $��S�
'�( (8 "MDA-

MB-231   T�
j
 9�( �N�7 �� 	�13(S)HODE .��� )�B !����..................................................................  

86  

 I*B3-13-  �����13(S)HODE  )�! 9�( =��� !� �4��� I*�� D�1�� 9"��MCF-7..............................  87  

  I*B3 -14 -  �����13(S)HODE � 9"��)�! 9�( =��� !� �4��� I*�� D�1�MDA-MB-231..........  88  

  

  

  

  



  1

  

  

  

  

  

  

  

  

  

  

  

����� �  

��	
��� �
 ����� �����  


