
 



 داوشکدٌ علًم پبیٍ

 گريٌ زیست شىبسی

 (بیًشیمیگرایش )

 

بررسی ي مطبلعٍ وقش سبختبری ي عملکردی لًپ متصل بٍ ريی در پريتئیه اوديستبتیه بر اسبس 

 مطبلعبت بیًاوفًرمبتیک

 از:

 صدیقٍ اسکىدری

 

 استبد راَىمب:

 مجید تقدیردکتر 

 

 اسبتید مشبير:

 محسه اصغری سید دکتر

 بیژن روجبردکتر 

 

 (9319 شُریًر)

 



 پ

 

���� � ���	�:  

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

/�)� �
,�0�&�  �1 ���	� 2��� �� 
� 3�&�� 
45 6� �� ��  75 8"� /9�&� $�:; � �; �� '
�3  �	<
� &�#� �= ��  ,� 2��

/�� .�!.� �� �
�� �� �����+ >? �� �@A5 � B&. �� ���� C#:D� '�'��� 0���+��E '
� � �&� ���!F�1 G#�  ������ /�H5 
�

 ��#I� �
� �  ,#9� �����
� '
��#"� �� ���#"� �� �&4= �+��E�� .
� 0�&� ��?�
� �� 0#+�G� 3 .  

 ��
�� �
�� �� �������� '��
� � ��J >
����  � �,!1�+ 6�% ��� �!"�  �����. K�G� ��� �&%��� ��  ,� ��
� G#� �&� 
�  ��&�

/9�&� �  .
��� E&,� '�#��
� L�� ��  ,� ��
� �  ,� ���M� �� 
���
� �#�� �H!,� >�&�.   


� �&� �!F�1  7#:D� >���� ������ N#� ���,J 3N#� �
!O+  �� ��
� �� �� N#� ���E�1 � �,�%�� �#�
�� �  ,� &M!"% �� N� �� E�

��
P��� ��� �.&� �+��E ,� �� .�� ��+
. 6� �� �.
� '�
� 6��!�� ������@ ��
.��&� �
�� C�
	� ��  ��&� �� �
M�� >
��� '
� . E�

�
!�� '
�,���  ���&+�G� � G�G5����� ���	 �
�� 
��� ����  � ���� �� �
�� /�
���Q�� 8<
@ �� �����#��  ��&!�   O#)*  7@ � 
�

 ,� &+E
� >
��� �� ��  ��&� >&��� .�&9� 6��� >
��� 0���#�� �&%� 
� G% 3��J B��1 E� �)� �Q��J 6�� �
M��.  '��+
. � ��75 RD�

 ,� �)� 
� �&� �!F�1 � 0�� ST< �
#"� >
��� ��75 8!��3 >��� /@� 3>�#,. U&� 3>��� U&� 6#V? ��#I� �
� �� >��� 2�� �. 

0��J C�
	� �� �� �
!�� �9F 
� �&� �!F�1 6#,W�� ��� � �
+ '
���
H�  ��+
. �
+�+  .
�  � 
M�? 
� ������ ���+ >
���  �� '��+
.

 '��&+�G� � �9F 3BA�� 8!�� 8%�� �&� �� ��#�� 
� �� >
����� �� .  

 ���	���+ ��
�� �
!�� E��
�� 
��� ���� 
���� �� ���� ,� .'�#I#J � ��
�,��� ���M� 0�� �� >
��� '
�  �&� 
M�? 
� �Q��J

U
4� 
�,��� �
!�� >�&,5 �� >
��� ��3 /"#� 6�� '��� G% 'G#=  �>���� 6�� �
�� �� >
��� '��&+�G� � BA��3  $&���1 ����

�&� ���&� 6� '��� ����� . U
,% ��,�%�� ��
�� �
!�� E� 6#,W������ �� �
�� /�
�� �9M�� >X#� �!�� '
@?.  

 6#,W�� � ����� C9	� �� ��
� >
�
J '���� /�;E �� �<
)�
@? �!�� '
@? U
,% � '���� �&"1��J  �
� �
��� ��&+�G� ���� �#�
�� E�


���� ���� �� ���� Y
�� �7#��� SA#:D� ��!D� ��,�
�� ���� �!��  �
� .  

'
@? U
,% E� /�� �!"�
. >
��O)% �!�� 3'��#;  �
� �
��� 3'�&:,� �!�� 3 ��;���� 
*� �!��3 �75 �!���9�� ��
��  � '�
���

�� S
�;E ,� ���� >
�P��� . �
I���� N#�
,��&��� &#� � ��
9�
D� N�G#1&#� �
I��
�E? ��!D� �
,.�
� 3�1���  �
� �
��� E�

 �� ���� /#���� 6� '��� >
��� �,���1 � Z7� 6";�� ���� G#� �&� ���&� ����
� �
# ,�. ��#. �
I��
�E? ��  �&� >
!��� E� -

'
@? U
,% �,�%�� �
!�� � N�G#1 �Q��J '�&[� 0�� �� �;�� �!�� ��
� CD� >�&� 
M�� �4��&� 
� �&� �!9�&  E�6"; � Z7�

���� �� ���� Y
�� �E&�
#� ��� >
��� ��&���. /"�E ���+ ��!D� �#�
�� E�
,. ��!D� >
�
,.�
� � ��  �
� �
��� \&:��

�� ���� >
I�
. �
�� .  

��A��� �
�� E�>
!��� � 
� �G�G5 ) �
�
� :3��
#OF� 3�,�= 3��
M�
� 3��#����� 3'��&% 3'����  3�����A� 3���&@ 3E
!�� ��F

��;�� 3>
#I,�
.( >�&� �; �� � '&D� �� N� �� ��3 � ���  _�� ���� >�#��� �#�� �� ��� �  ,��!��� /F�1 ��
� ��
,.? �  
�

 >
�? �� '�
��� ��
�� �,"D� � ��
�;� 3'�O)% >
�
@? E� � ���
.�� ���� >
�P��� '�E�? >�G�G5 6�� N� N� '��� �  ,�

�� /#	1&� �
�� .  



 ب

 


	� و �����م               ��
�� �  

                                            � �����  

                                                               �
� ��رم��رم��رم��رمروح �� ��  د�/!.، , +*ر و ()'
ن ز$�#� ر� � "!  �

                                                                                                                                                                                                                                                                �
1�
1�
1�
1 �
=>�، , �;:� 789  دو ر�ن 23456 و ز$�#>?@A �B��B.!C  م�  

  Dز�?E و �FGHد  �ر
IJ� ،م�K��� �:LM ��Nد OPQ ب
FSK��� �:LM ��Nد OPQ ب
FSK��� �:LM ��Nد OPQ ب
FSK��� �:LM ��Nد OPQ ب
FS و�م TUVWX Y  , 7Z[  د�ر �\] ن `*�_� ^*د و
a  


د ��b�cdرم،      IJ� ب
FS ب
FS ب
FS ب
FSOefg� hijM �:J ��Nد OPQOefg� hijM �:J ��Nد OPQOefg� hijM �:J ��Nد OPQOefg� hijM �:J ��Nد OPQ  ,  س
lJ Oر�*mرn  ر�od  ن `*�_� ^*د
a  



  ر

 

        �����  

  

���� ���	�
��
��� ���� ��
�	�����  XVIII  ������� �� �� ��� ! "��#� $"�%& �!� �%� �! ���$�'("�!�
 �)" � �*�+ �

��� ,�-� ./-! �0 123 4#����! .��6�6 ��-� 7��
��!  ��8	�� ���� �� �%�!0� ���#�� � �)�! ��
�	����  ��& ��
��9

:�"�!�
 �; �%&6 �! ��-� �" 1!�� ��
�	����� �� ���-! ��*<� =�>� �; � 7�(�8! �; .	?! ���� �*� �+'9 ��* @* ��

��� ��". �8( ��" ��* A�B
� �"��*�� ��%C2& � ���!�%*6�!�
� �*�!�$  ���� �*� �
�(�8! �; � �"�!�
 �; ��
��9

��� �"��;.  

�
��
 �*� ��
��9 4#����! �*���%) "�D%! �� ��
��! �*� "6 ��	E� :���#�� ��
�	������ �� ��"�6 �� �*�( �����>
�� �6 ��   

�! 6�F "�	F�� "6 ��" ��* �� A�B
� "6 ���
�� �!��)�� �) +	%� � �G��H (ES1-SS) . ��I�
 "�8! "6 �*�( ��	E� �*����


 �*�+$" � A��'
���� A�'�in vitro  "�!�
 �)" �in vivo �9�$"��� ��"�� 6"�! . �; ��
��9 ���9 �*�( ��	E� �� �) ,�*6

�(�
 1��� �*�+$"�; � ���I�
 �����-! �"�!�
 �; ��
��9 �!� ,6�����JH ��	E� �� �" ��)ES1 Zn(  �%�� ��H�� A�! "6

�! �"�6 M�!�)�� .�! �D� �� NO�2	G� ��"ES1-SS �! �*�+$" �� �	#�����P �"�!�
 �; ��
��9 ��"�6�)�� . 7����Q


R�H S��
 ��	E� T�6 "�	F�� �U%�FT-IRV�"�6 : � "�6 ��G�� ���"�6 �*�2��9�$ "��� ��
��! 6"�! �
�= W���"�'9 .

1X�G Y*�	� ��"�6 �*�( ��	E� �� ��6�6 ��-� "�	F�� 7��>
 �� ,��2& ���-! T�6 Z�
 ��;�! "�	F�� "6  ��	E� �� �#*�[! "6

���JH  �!�)�� .�	9�*��J) �� 1X�G ��&�6 ����� "�\G "6 �� ��6�6 ��-� �
��
�! @�!�%*6 ����� ]>G � ���>
�� "�	F�

 ��	E� ^�?
 � S��	! "�	F�� :��" ��* ���� Z�
ES1-SS  ��	E� �� ���-!ES1 Zn �!�)�� . ����� �� ��6�6 ��-� Y*�	�

�6,���2���� ��� 7���G �_	#J2& � ����� �	��G ��&�! �� �8(�
 1��� 7���� ���>
�� �'�#����� � �%�!0 ��8	�� ��&

 ��	E� 6��'23 "6 48!ES1-SS �! "6 ��	E� ��*"��� :6"�<$6�J� "�	F�� "6 ��" ��* :6�F  6�F �� �"�!�
 �; ��
��9

�! ��-��&6 .��J),����$ �� ��	E� `%����! ����  �*�_	%*�Vβ3α ���-! �G��� �� ,����$ �� ��	E� �6 A�B
� �� 6�6 ��-� ��

�! 7"�X6��$ .�! �D� �� :�*�8� "6 ��	E� �6 6��'23 7��>
 �� ��"�! �"�	F�� � ���!�%*6 a��F "6 7��>
 1�
��-

�)�� . Y*�	� ,���� �'�2�
��J) �� 1X�G��J) � �
��
�! @�!�%*6 ����`8( ��	E� ,����$ �� `%����! ���� ���
�� �� �	9�*

�! 6�F "�	F�� "6 ��" ��* �� A�B
� "6 �)��)ES1 no Zn (�! 6�8%-���� �%� ��!"�>������� �" +'9 �� �""�	F�� "6 � 

�! 6�U*�
��9 "6 ���'� 6��F" @* �%��$�%%�"�8! ��  ��	E� �*�b*�H �� ��� �*�_	%*�  .  

  

,��� ��'� :��J) :�"�!�
�; ��
��9 :��
�	����� ��	E��
��
�! @�!�%*6 ������J) :,����$ �� ��	E� `%����! ���� 

 ��	
 �� 
����	���
 
������ �� ��� �� ���� ��� ������  � ����!�	 "#� �$��%� � &	���

'������(�
 ��� )�$��%�  

�"�%��� �[*�X  



����� ��	
� 

  ت

 

  

       �
���                                                                                                                                    ����   

  

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

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

    �!�� "�#�$..........................................................................................................................................................................................!   

     %#&'(
 "�#�$.......................................................................................................................................................................................)  

 ��� ��� :	
��
 � �����  2    

 1-1-&-#.� .................................................................................................................................................. 2 

1-2- ��! !���/ (#���)� �0/#� �
1!2 (�3  ��4� ................................................................................................. 3 

1-2-1 - "���-�6�
��2 
71! 4 ............................................................................................................................. 4 

1-2-2 - "���-!�
���2 9:#;  
71! 4 ................................................................................................................... 4 

1-2-2 -1 - !�
� "���-��2 <=0� "�� 	/��4%�  ...................................................................................................... 5 

1-2-2 -2 - !�
� "���-��2 <=0� "�� - ?#	 	/��4%�  ............................................................................................... 6 

1-3- 
71! 4 �A �
��� 4B C�� (��!�  ��:	� ...................................................................................................... 8 

1-4- ���!
�2 (��!�  
71!�E 4 ........................................................................................................................ 9 

1-4- 1- =(G ��A2��2 ��(�&-�(��  (MAbs) ........................................................................................................ 9 

1-4-2 - !�
� "���-��2 !47 ������. ...................................................................................................................10 

1-4-3 - �6�4�% !47 �
������ � =(G#��94�
2 ��(�&-�(�� ..............................................................................................11 

1-4-4 - =IJ#���2 
71!�E 4 ............................................................................................................................12 

1-5- �69: ��A2 =IJ#���2 �E 
71! 4 .................................................................................................................13 

1-5-1 - =IJ#���2 <=0� )
 !�=-�� ��! � ��!�=I�!2 !�=-�� ��! .................................................................................13 

1-5-2 - =IJ#���2 <=0� )
 K/�	J#�
�2 !�0AG ��6;(
2 .................................................................................................14 

1-5-3 - =IJ#���2 <=0� )
 -�L-#�
� ....................................................................................................................15 

1-5-4 - =IJ#���2 <=0� )
 K/�	J#�
�2 	/��4M� N!�3 ��&�  .....................................................................................15 



����� ��	
� 

  ث

 

1-6- /�=���(
#O ...........................................................................................................................................18 

1-6-1 - A#7=��� /�=���(
#O )
 �PQ- 18 ..............................................................................................................19 

1-6-2 - (���#R7 �L� /�=���(
#O ........................................................................................................................19 

1-6-3 - .
	S
 /�=���(
#O �!2 ��! !���/ � 
71! 4 ...............................................................................................21 

1-6-4 - ��4�#���#����2 R�T(
 "�� 	A �!2 /�=���(
#O ...........................................................................................22 

1-7- V6( 4�� �!2 !� �J4!
�2 !�=3��2 � �	�&L� /�=���(
#O..................................................................................22 

1-8- V6( !�=3��2 � �	�&L�2 J#���(�2 �2����#�2 !� K/�	J#O /�=���(
#O ...............................................................24 

1-9- �=(4W ���X )
 9�#�)��2 �4���#B ������  � 9�#�)��2 �#V��(� �A 1#"�(	   /�=���(
#O .............................................25 

1-10- �#L�
 B#���4� ������  O#K/�	J �� !� �	�&L� .............................................................................................26 

1-11- 9�#� )��2 �4���#B ������  ...................................................................................................................29 

1-11-1 �X
	� R�T(
 �4���#B ������  ................................................................................................................29 

1-11-2 �#&�/ W4�=( �#9�)��2 B#���4� ������  ...................................................................................................32 

1-12- V6( 
4	'=�4O vβ3α !� 
71! 4 � ��:	� .....................................................................................................33 

1-13- C�� )
 6�/#< ....................................................................................................................................33 

 ��� ��� :��
 � ������         35  

2-1-  "�'=����2 �!�� "���=�
 ..........................................................................................................................35 

2-2- �
�� �#L#� 4 �!�� "���=�
 ........................................................................................................................35 

2-3-  Y/#4� !�ZX J#�(� �2 ����#� !� =IJ#� ES1-SS ...........................................................................................35 

2-4- �!	A  ��[/
 =IJ#��� �A 4�� �!2 \��/Flame atomic absorption spectrometry ..........................................36 

2-5- .�;���� ��;�#� =IJ#��� !� 
	�4\  in vivo � in vitro ...................................................................................37 

2-5-1 - �!	A  ��;�#� �E !���/2 in vivo ........................................................................................................37 

2-5-2 - ���)G ]�/#	 ��&� ��2 &/��(
#�� ��A C�( (�%(
  (HUVEC) .........................................................................37 

2-5-2 -1 - �0- ��&���2 &/��(
#�� ��A C�( (�%(
  (HUVEC) ..............................................................................38 

2-5-2 -2 - 	/4%I#�� ��	- � P���J �&����2 &/��(
#�� ��A C�( (�%(
  (HUVEC) ..........................................................38 

2-5-2 -3 - 
/#� ��#\ �0- RPMI 1640 � ��&�� 0.25 %	/4%I#O - EDTA ............................................................39 

2-5-3 - ���)G �0/#� ���� ��2 ��41	  � VT�� !�
� 
71! 4 in vitro......................................................................39 



����� ��	
� 

  ج

 

2-5-3 -1 - ���)G �0/#� ���� ��2 ��41	  )
 ��&� ��2 HUVEC !� 	/��4M� �PQ- ...................................................40 

2-5-3 -2 - 
/#� �P �PQ- �
� ���)G �0/#� ���� ��2 ��41	  .................................................................................41 

2-6- .�;���� :#_ T��  ..............................................................................................................................41 

2-6-1 - �;���� !�=3�� R�� �(�L( �� �A "���=�
 )
 :#_ T��  `(!�� �L( 4 (
!��  X�(#� !�� .............................................41 

2-6-2 - .�;���� FT-IR ................................................................................................................................41 

2-6-3 - �;���� 	0( M(��!�&� /
a  ....................................................................................................................42 

2-7- ���)��2 ������  .................................................................................................................................42 

2-8- 
4��T J#�(� �2����#�2 !� !�=3�� ..............................................................................................................43 

2-9- �#9� 2)�� B#���4�  ������ )MD( ...........................................................................................................43 

2-9-1 - !
7A
 �9���� ......................................................................................................................................43 

2-9-2 - d�! �9���� ....................................................................................................................................44 

2-9-3 - \4
	� �9���� ...................................................................................................................................44 

2-9-4 - �#&�/ .��Q:
 ..................................................................................................................................45 

2-9-4 -1 - �-	X �� � .�(���( ��!� ���&�  ......................................................................................................45 

2-10- 9�#�)��2 �#V��(� =IJ#� �A 1#"�(	 .............................................................................................................45  

 ��� ��� :����� 47  

3-1-X
	:  =IJ#��� ........................................................................................................................................47 

3-1-1 - Y/#4� !�ZX J#�(� �4���%#�2 !� !�=3�� =IJ#� ES1-SS ...............................................................................48 

3-2-�!	A  ��[/
 =IJ#��� �A 4�� �!2 \��/ Flame atomic absorption spectrosco ..............................................48 

3-2-1 - /#!�L =IJ#��� �A 4�� �!2 � 
�7�L( 4 �A "���=�
 )
 �
	1�/���	-  �#�
	=&#�� �P .....................................................49 

3-2-2 - ;/##O �e&? =IJ#���.............................................................................................................................49 

Flame atomic absorption spectrometry3-2-3- .........................................................................................50 

3-3- .�;���� ��;�#� =IJ#��� !� 
	�4\ in vivo � in vitro ....................................................................................50 

3-3-1 - .�;���� in vivo .
	S
 �E !���/2 ES1 Zn � ES1-SS ..........................................................................50 

3-3-2 - .�;���� in vitro .
	S
 �E !���/2 ES1 Zn � ES1-SS .........................................................................52 

3-3-2 -1 - �!	A  &A�f#� !�
� ]�/#	 �
��&�2 &/��(
#�� ��A C�( (�%(
  (HUVEC) ........................................................52 



����� ��	
� 

  ح

 

3-3-2 -2 - �!	A  &A�f#� !�
� �0/#� ���� ��2 ��41	  )
 ��&� ��2 HUVEC !� 	/��4M� �PQ- ...................................55 

3-4- .�;���� :#_ T��  =IJ#��� .....................................................................................................................56 

3-4-1 - �;���� !�=3�� R��ES1 Zn  � ES1-SS \��/ :#_ T��  �L�'(!�� 4 (
!��  X�(#� !�� ....................................56 

3-4-2 - �;���� !�=3��2 \��/ :#_T��  FT-IR ...............................................................................................59 

3-4-3 - .�;���� M(��!�&� /
a  .......................................................................................................................60 

3-5- �;���� !�K/2 ........................................................................................................................................62 

3-5-1 - !
�4�J2 �#9� )��2 .............................................................................................................................62 

3-5-2 - C��;(
 	4gJ2 !�=3��2 .......................................................................................................................64 

3-5-3 - '=%9L�  �-	X ��2 !�=3��2..............................................................................................................65 

3-5-4 - �-	X ��2 `���L� &�
  ...................................................................................................................66 

3-5-5 - h/##.
	 �&��� A#O f�A#�
��(�L2 �G#�
��#�2 :  ���) 9�#)�%
2 ......................................................................67 

3-5-6 - 9�#� )��2 �#V��(� =IJ#� �A 1#"�(	 ..........................................................................................................70 

 �
��� ��� :� !�� � "#$	%!&  75  

 ' () ��� :*$�(�  85  



����� ��	
� 

 

  خ

 

����3-1 .���	� ���������� ES1 Zn � ES1-SS ..............................................................................................47 

���� 3-2 .����  Zn
+2 � !� "�# $% �&�� 	' !()�� �*+, &� -�. /�0 1��2 34� 5��2 ............................................50 

����3-3 .�+8�9	 IC50 $��5� +' .� :��&� .+
� ;<��	 ��=� +'� HUVEC ..................................................................52 

����3-4 .�*.� .+
� ;<��	 ��=� +'� HUVEC .� �>=? +'� 0=!@� $��5�.............................................................53 

����3-5 .�+8�9	 IC50 $��5� +' .� :��&� <A��� $B�B +'� ��9C	2 &� ��=� +'� HUVEC .............................................54 

����3-6 .�*.� .+
� �EC.29 .� :��&� <A��� $B�B +'� ��9C	2 &� ��=� +'� HUVEC ................................................54 

���� 3-7 .�*.� +'.+!F+�� G�� )ES1 Zn  (5@��J "�& "�# +% "�+K!�� &� G	� .�E�� J-700 2
nd

 structure estimate ..........57 

���� 3-8 ..�*.� +'.+!F+�� G�� )ES1-SS  (5@��J "�& "�# +% "�+K!�� &� G	� .�E�� J-700 2
nd

 structure estimate .........58 

���� 3-9 .&��9N .+!F+� G�� !()�� ES1 Zn 	% O+�� $PB+Q� ��+% ���� ɪ .� +��� ̊25.......................................................60 

���� 3-10 .&��9N .+!F+� G�� !()�� ES1-SS O+��	% $PB+Q� ��+% ���� ɪ .� +��� ̊25 .....................................................60 

���� 3-11 .R	��� �S ��T�<�+ 	'9U &� ��������+'�� !()��  ES1 Zn +% C�"��	 �9	V!�9J ................................................71 

���� 3-12 .R	��� �S ��T�<�+ 	' 9U &� ��������+'�� !()�� ES1 no Zn +% C�"��	 �9	V!�9J ...........................................72 

���� 3-13 .R	��� �S ��T�<�+ 	' 9U &� ��������+'�� !()�� ES1-SS +% C�"��	 �9	V!�9J ................................................73 

  

 



����� ��	�
 

 

  د

 

��� )1 -1 .(������ ���� �	���� ��� ��� !�"! #����$���� % &�' ��#��(�" ..................................................................12 

��� )1 -2 .(����* +���,- #��(�� Endostar % �./0 )49 -6 (4�5� 67 +���%8�7,9 .......................................................16 

��� )1 -3 .(����* �./0 27 ��,�7�<,8! ����7! ��,<� &� #��(�� +���%8�7,9 % =&�>  4�5� 67 ?� ......................................17  

��� )1 -4 .(����* +���,- @+%	A,9 +���%8�7,9 % ����7! �$� 	$,�� ?BC$ 18 ...............................................................19 

��� )1 -5 .(����* ��F� A,G� ���&� +���%8�7,9 .....................................................................................................21 

��� )1 -6 .(.0��,� A,�"8��! �!H(��,8! &� #��(�� +���%8�7,9 ..............................................................................24  

���)1 -7 .(�I7	� G�J�7 F�,�6��! ....................................................................................................................30  

��� )2 -1 .(?��6� �5+,� �(�( �"! ���L	� 67 #��� �"! HUVEC &� 	+���M� ?BC$ .................................................40  

��� )3 -1 .(����* &�?�F �NA,8 ES1 Zn  % �NA,8 ES1-SS  	  O��7 (7�+� ��,�7�<,8!...................................................48 

��� )3 -2 .(G7	L�+��%	$ ?��� M$��H� G10P  �NA,8 ES1-SS % �NA,8 ES1 Zn ..........................................................49 

��� )3 -3 .(�678�7 L,	! ��. 7 &���+. ...................................................................................................................51 

��� )3 -4 .(+,&�� Q�� 7&7�! &���+ BT-474 �  ���H��7 67 �NA,�"8! ES1 Zn % ES1-SS .............................................51 

��� )3 -5 .(8R&� &��� S�+,	 &� ���T�U! V��W� �� ����� ......................................................................................52 

��� )3 -6 .(#��� �"! �+%8�7,#� 8<  X�� ����7�  �F0 % 8.  67 +,&�� �  ����� �"  ..............................................................53 

��� )3 -7 .(8R&� &��� 7'L&�� &� ?��6� �5+,� �(�( �"! ���L	� 67 #��� �"! HUVEC Y��+ ���T�U! V��W� �NA,�"8 .......55 

��� )3 -8 .(?��6� �5+,� �(�( �"! ���L	� 67 #��� �"! HUVEC &� 	+���M� ?BC$. ................................................55 

��� )3 -9 .(Z,V Far-UV-CD ES1 Zn &� &�[I  ZnCl2 2 mM %  EDTA 10 mM .........................................57 

��� )3 -10 .(Z,V Far-UV-CD &� &�[I ZnCl2 2 mM % DTT 5 mM ............................................................58 

���)3 -11 .(Z,V Far-UV-CD �NA,�"8 &� &�[I 2 mM   ZnCl2 .......................................................................58 

��� )3 -12 .(4�5� G%� 8��  ��,8Ι &� Z,V FT-IR �NA,�"8 ......................................................................................59 

���)3 -14 .(	5� M���&��
 +7\� �NA,�"8. .............................................................................................................61 

��� )3 -15 .(	5� M���&��
 +7\� ES1-SS ........................................................................................................61 

��� )3 -16 .(]+,,=7	 RMSD �NA,�"8 �F�� �  &��^�� (%7,� ....................................................................................62 

��� )3 -17 .(=7	,,]+ B	�7! �$ &� #�Z ?��6 #��.�� 6��! 	" �� �NA,8 .......................................................................63 

���)3 -18 .(]+,,=7	 ?&���� B	�7! 5F<_� % ����A,� &� #�Z ?��6 #��.�� 6��! .............................................................64 

��� )3 -19 .(������ RMSF &��^��! �NA,�"8 .....................................................................................................64 



����� ��	�
 

 

  ذ

 

��� )3 -20 .(`�F/�7 &��^�� Y���� %� �NA,8 *�_���
� 	  �NA,8 FZ,.� 	  O��7 9 	$ �H(� ..................................................65 

��� )3 -21 .(&7����DCCM  	" �� �NA,8 ..........................................................................................................65 

��� )3 -22 .(RMSF 8"�  در,�NA �a�% &7�	  9,��� % 9,�%� P9,(%7 #�Z .....................................................................66 

��� )3 -23 .(&7���� %� 8. ! ]+,,=7	 ��R�
 �NA,�"8 ...............................................................................................67 

��� )3 -24 .(&7���� ]+,,=7	 ��R�
 ....................................................................................................................68 

��� )3 -25 .(&7���� ]+,,=7	 ��R�
 ....................................................................................................................68 

��� )3 -26 .(&7���� ]+,,=7	 ��R�
  ...................................................................................................................69 

��� )3 -27 .(&7���� ]+,,=7	 ��R�
........................................................................................................................................................69 

   



 

  

 

 

��� ���  

�	
�	 �
��� � 



��� ��� :�
��� � �	
�	 

  

2 

1 -1- �����  

� ��� 
��� 
� �� �� ���� �350-100 	 "�� #�$�� %&' �( ���)
**+.  %-�.+� �/�0 1)��&� 2/3*� 4���5� �- � 0
��	 6

#�$�� )	
7�( .58	 � 90�( ):/;�< =-�>� �/�0 �( 4�� ?-�@A� 0�B-� )-�/5/7 0��	 "��C� �(#�	
�� 1
�	�� 9
**+ )��D � ��

E��-�%�� 9��5� ��. ��<�:�� #�$�� 0�B-� 
*-���1  ��<
�	�� �- �2 0�7 )	 9
/	�� . F/;�< ?/( ��8��� � �8� F- ����G ?-�


7�( )	 H/I	 � . 
0 #�$�� @A�58	JKL �B/;�#M �( J/D
�� ��$ 
0 0�� �+ %�� )-��)	 �L��	 ��0�7. JKL �0 
0 ��


*7�( )	 �/N0 #�$�� O��7 
0 )�< EP+ :�� #<�:�� ����G 3 Q�+�� ��� #< �
�	�� 9
**+4. #< 6�� EP+ �0 �� �+ 1��

)��>� �S-0 EP+)	 ��#< 
*7�(
�
-��� ���5 �0 6�� #�$�� �( )��D � �;7	 HT��	)
*7�(.  #�/����	 0�
N
 1
0�� 
�$ �(

��*	 #< F- 
000�D )	 #�$�� O��7 �( �B*	 0 .��&� "�/���N 1
��7 )	 #�$�� 0�B-� U'�( �+ ):/;�< "��//V� �
 ��

��&� 
��� U'�( � 90�0 �//V���;*+ �� ���� 
7
 ���)	 )��$�� W/��*� F- 0�B-� �( �B*	� ��	
��7. ��&� ��� )��$��

- 
*	��/� 
-�T� X�I	 ?-� � 
��7 �/.:� �� 
�
�0 )+�I	 �( ��/�
7�( )L
�N )-���� ��*S/� F .��&� ?-��� @A�58	 

��&� �( �
 #�Y�A����/I	 ���Z
�N [:-���	 �- � )\�&�)	 �Y;*	 
�	�� � 90�0 %�0 �� )�00�D .	?:5 � ��&� F- %�

�\�� F- �� )��$��7 ��T F- �( �/$�� ��&� �	� 1
�
�0 )8-�� "�5/]�� �+ 
7�( ��	�� ��&� �( #M �� �+ )��&� � )��

)	 0�L� ��/	�� 
-M
7�( )	. ��&� 10
��	 )N�( 
0�I	 �( �/��� 
�	�� �� ��L ���)	 "�L�K	 
-
�I	 ?-� 
0 � 
**+ 1��


*�0 )	 �/:Y� �-���C ���
�	�� .��;��;	 �
 
*-��� ?-�6 )	
*-�D .�_�	 �.+' �( 1
*�0 )	 `
 #�$�� �C� 
0 �+ )-�� %&

�
7��� a-�� � 2L�K	 ���
�	��
*�0 )	 ��;��;	 �+ 
�� .�;	����G 1��;�)	 0
8;	 �b��	 �( 9
/c/G ��
7�( .%��( �( 2L�K�-

�/d 
-
L ��� 1%�� 9
7 ae�� 2L�K� 0
�	 �+ );��( � 9
*�0 ��;��;	 ��&� %8/T$ �( � 90�( )�0���0
�0 )S;]( . �D�

��&���D
 ���
�;+�� � 
7
 ���
�;+�� 1
�	�� ���7 ) ����9
**+_
 
7
 ���)��N ���(  )	 �/K]� ��;��;	 1
*-�5� 
/��� �


00�D. ��&�X���\N X�I;	 � �L�K	 �����&� ?-��)	 ��
*7�(. %��( �&5b 0
�	 �+ )-��9
7 ae��
�� _
 1#��>;�� �.	 -

T+ � )��N ���
 1�+ @��.+� )	 
7
 ���
�;+�� 
/���=/�M 1
*-�5��-iG��&� ?-��)	 ��
*7�( .��&� ?-�6���	 �� 
*���N ��

                                                           
1 .oncogenesis 
2 .tumorgenesis 
3 .Proto-Oncogenes 
4.Tumor- Suppress genes 
5 .Caretaker  genes 
6 .methastasis 
7.angiogenesis  



��� ��� :�
��� � �	
�	  

 

٣ 

 


/��� �D� 0�( :1 (��&� 2/]�� �+ ��/.:� 
j ���
�;+��)	 ke�;	 �
 �
�	�� ��� 
*-�5�2 (
�K	��� 2-��M ��� 9
**+ 

 F/;/������G) �� 9
**+ 
�K	 ?-�G������ ���L �+ �
 )��$�� ��&�
��7 )	 90��;�� ��&� �( l��� %K 
**+ )	 0�
]	 ( �3 (


j ���
�;+��_
 
7
 F-�I� �� �+ )-��D
��&� H��� )��N ���)	 ��/D�&L �
�	�� ���
**+
*-�5� �
 1 ]1[.  

1 -2- 
� ��
�� ������� ����� ��� ���� ���� ���     

_
 �/:Y� ��
�	�� �.+� )��N ��� 1
*���
 )	 �
 )-�id 0��	 #M �( � 90�5� 2L�K� 
�	�� �( �+ 
*-�5� )	 ���� �
 �
-
L


*-�D )-��D
 �
 ����G ?-� .%]-� 
*-��� )-��D
&( ):-<���-�/� H-��7 %I� �K*� �� 1�+ %�� )5K	 );N�*7�: �
�5/( 
0-

�&5L �� �0
8;	 ��� 
/o���	�
 %-��
M 1#�$�� �  )	 `
 )��G�*/�
 %(�-0
�0 ]2[ .*p %I�)\-��7 ?/  
*-��� F- )-��D


0�7 )	 
�K	 �	�+ 
�$ �( [q� � 9
7 ��8� )����+ #�	� "
	 ���( )*8- 1%�� 9
7 2/3*� 
�/]( ]3[ .  

� 
�	�� 
7
 ��;��;	 ��&�)-��
*-��� �/� �
�	�� ��� 
*;]� )-��D
 �( �;](��.  �p � �/��� �p 1��
�	�� 1
*7�( �-���C

_
 ��/D
�:( 
*	��/��N ���)	 A�( �-0��	 
0 
7
 %KL 1
-
L )�
*7�( . F- Q�/d 
0 )	 
�	�� F- 1)��N 90
����


���� 90�� �(��&� �� �� �� ��106 9�+ �+ 1��&� �\e �( ��2 )	 0�L� �( �
 �;	 )&/	 
*-�5� 
7
 1
�
�M . 2/]�� 1�\�� ?-� 
0

��&��� Z
�N ��� � _�	 �( �
�	�� 90����&�/�0 �( � 
*7�( )	 �+�	 
0 �+ )-�� )	 )-�id 0��	 0�T5+��/	)	 �0�8;	 1
-


�0�D.?/*p )	 0�B-� )5+ "P:Y	 1)-��
�	��+
**+ r7�� #�	
�� �:�M �S	 1
** ]1[.  �0�8� F- s-�$ �� )-��D
 
*-���


�;+�� ?/( k-�t�� #�
0 )-��D
 
j � J/G ���1 � �0
8;	0�7 )	 9
�0 .�0�8� 6
' F- 
�;+�� ?-� 
0 u�;]D �( �B*	 ��

)	 ):-<�����G %��Y/G �0�7 ]514[ .��&� �	�7 )��&� 0
8;	 O���� #�/	 "P	�8� �/D
0 )-��D
 
*-�����/&��
�� ���2 

)EC (��&� �%/� ��G 1��/&��
�� )-�/� �����3��&� 1��&� 1)D
 v�� �c/��	 ��� ����	��;��4 %�� . �� "P	�8� ?-�


�;+�� s-�$J*:��/	 s-�$ �� ?/*c5� 1�0
8;	 9
7 r7�� ��� )��&� Z
�N [:-���	 w ��&� ���)(ECM5 )	 "
�� -

)	0�/D .��&� ?/( J*:��/	 ���EC 
*-��� � %�� 2K	 )��&� Z
�N [:-���	 � 1�/.:� 1"�L�K	 #�c5� )��&� ���

��&� [-��;G�GM � 1�-�5���� EC )	 
��e �/Cx� %I� �
 
*;]� �
��j )-��D
 
*-��� ���( �+
�0 .
*-��� ?-� /c/G 9


                                                           
1 .endogenuse 
2 .endothelial cells 
3. pericytes 
4. stroma 
5 . extracellular matrix (ECM) 
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1 . vascular endothelial growth factor 
2. angiopoietins 
3 . transforming growth factors 
4
.  platelet-derived growth factor 

5 . tumor necrosis factor- α 

6 . interleukins 
7 . fibroblast growth factor 
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1. Arresten  
2 . Canstatin 
3 . Endorepellin 
4 . Endostatin 
5 . Endostatin-like fragment from type XV collagen 
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1 . Fibulins 
2.  Thrombospondins 
3 . Tumstatin 
4 . Angiostatin 
5 . Cleaved antithrombin III and prothrombin kringle-2 
6 . Chondromodulin-I 
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1 . Soluble Fms-like tyrosine kinase 1 
2 . placental growth factor 
3 . Interferons 
4 . Interleukins 
5.  2-Methoxyestradiol 
6. Pigment epithelium-derived factor  
7 . Platelet factor-4  



��� ��� :�
��� � �	
�	  

 

٨ 

 

+�*�D2(1 ;$EF1 .+A��G 90
�>� %�0 ?/;)23 )��;��0�&/+( �$ �(F/��5-��M 
 k&;>	 %��( ?-
*p 
0  "�8\e 
/��� %KL

16 )��;��0�&/+)16KPRL ( �8 )	 �;]:7 )��;��0�&/+0�7 ]53[ .%/��8� 2��� ?/;+A��G �p�D�J/G ��� �	� 10
�0 )-��D


 �8\e16KPRL 
j %/��8��;�K� )-��D
)	 #�Y� �
 ��
�0 ]55154[ .  

 ������#�����G�2(1���*� H
�(��� �*5�I ���2. 
�K	9
**+���;	 );��( ��������*/����G ���� �/.:� 1)]:-���	 
�;+�� 9
7

 
0 �
 ��/&��
�� ��&� )-��D
in vitro  �in vivo � 
�K	 �� ��;]	 [:-���	 �����*/����G���;	 [:-���	1 )	 
�K	
**+ ]56[ .  

 +���12(�I
3 .
�K	)-��D
 
-
L 9
**+ s;Y	9
7-1v��zd)Tn I (1 �
 ��/&��
�� ��&� �/.:�  
02;]/� �
	 ���in vitro  �

in vivo )	 
�K	 ?/*c5� 1
*+Tn I 
�	�� ��;��;	 
0 �
 �0
8;	 ���in vivo )	 
�K	
*+ ]57[ .  

+���*,2��24 .
�K	��&� �/.:� )(�>;�� 
�$ �( �+ 1%�� )-��D
 ��e 9
**+ F-�I� �( ���G 
0 �
 )-��D
 � ��/&��
�� ���


�;+��)	 
�K	 
7
 ���)	 Q�+�� �
 
�	�� 
7
 � 
*+
*+ ]59158[  .  

1-3-  ?�&(, �����: J�� K� ?���L ;I ���"!�  

)��	
0 )5/7 �	��'5 ��&� )���;N� 
�$ �()5� 
��e v
� �
 �
�	�� ���)	 )��&� 2/]�� a��	 �:&( 1
*�0 �- � 
��7

2-��M �- )��&� �/.:� 
0 �/D
0 ���)	 
�K	 �
 2]/��(�;	
**+.  

 ��&� )8/T$ 2/]�� ���
�0 ?-� 1?-��(�*(%��( ������( ���( �
 ���V	 #�c5� )-����:/��� � 90�
 E�+�	 1#��>;�� ���

)	 
��e �/Cx� %I� �/� �
 �	
*�0  .��&� �( �K*� �� �B/;� 
0 0
�0 )D{-� 6
' %-0�
I	 1#�$�� )��	
0 )5/7 )��$�� ���

�:&( ��&� �()	 =/�M �/� )8/T$ ���
���
 .%��( �( %/5� �B/;� 
0 9
7 0�B-� )T��L "��C� �� Q�*;L� 
�3*	 �( ���

)	 90��;�� #�$�� )��	
0 )5/7 �	��' ��	�� �-� �����0 �� =&d� 1)8/T$0�7 . � 
�	�� ���G #0�( �	�+�� =&d� 1�B/;�

���	 1�
�5/( 0�� %YD�( 1#�	
0 )��5;b� %]:7��;��;	 � )-�
�0 %	 )	
7�(  .9��5� )T��L "��C� �( �L�� �(  )5/7 �(

 1��58	 )��	
0%-�	 10
�0 0�L� 
�	�� )D
 2;]/� #0�0 
��e v
� 
0 �0�-� ���uP� ��-� ��� �8��� %KL 
0 �0

                                                           
1 . Prolactin fragment 
2 . Tissue inhibitors of matrix metalloproteinases 
3. Troponin I  
4 . Vasostatin 
5 . Chemotherapeutic agents 


