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 �+ 4-�%RNA �MF�� �� .��� ��E�   ,� S6 �RNA 

   �; ��- �� � � F �&Z>+ ��� �� �Z>� X6 ��Cº 70- 

.
� ���
[^� 

  4 &7&� � ��MS #������RNA �   :	
 � z��"� �

 ��MS � ��
>� ,�MF�� 0�� ��RNA   	
 � z��"���

 ������           ���- �� 	��7�           �� �           �  

)IMPLEN GmbH,Germany  49  E� .
  � 0& &*+ (

) ���  � XV  AOD �  � Optical density (RNA  ��

z�� B�/   �� 'nm 260   � �nm 280  �nm 260   � �

nm 230 ���@� �� .
� !$C�     49 E� � � #�� 'OD 

nm 280/260  .�     &�8/1  �     +2/2  49     E� �  

nm 230/260  .�&�7/1   � +9/1     ;�C � ��� � ,
C� ���

cDNA )complementary DNA.
� 	��7��� (  

 4S�  �DNA ) �  @
�cDNAB�  
O�� :(  ��  '

DNA    4 &� � � �@
�Revert aidTM first strand 

cDNA synthesis Kit )USA ,Fermentas  ��S� � (

 ���� !C��� }�M"� .
�
�gµ 1 RNA ,lµ 5   �-� �

 !C   ���x5 ,lµ 5/0 ) �%��   �6dT (Oligo ,lµ 5/0 

 ,#-��  =+ �
  &+�cM��� !  � �%��  �6lµ 2  }�  M"�

��+ 
&+�cM��� #E���  ) ��7 E-mM 10 ,(lµ 1   �� [�

	
   CC�  L�;   �6 �RNase )lµ U/20 ,(lµ 1  L�;   �6

4�����    � +) � &Z>+ ��� �� �Z>� X6 � D�
*� �����

 #��[� L$Flµ 20������ xr� .��� ( #���� �-  #����
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  ���  U � �Cº 25   �
  � � �5   B�  =+� ���  �) � >&��

 ,(�%���6Cº 42  �
� ��60   4S� �) �>&��cDNA ,(

Cº 70  �
� ��5 4����� .
� B�*- �&�) �>&��  �����

 � (D�
*�Cº 4  �
� ��5    !C ��� .
 � J�$�� �>&��

PCR )Polymerase chain reaction (	��7�  �� �  �  ��

 	�^�     ��Real-time PCR  B
     �7300 ABI   

)Applied Biosystems, Foster City, CA, USA (

.4-�% J�$��  

���-���
O� �� BI ���%6 :�
��� BI  ��� %6 5/1  
 U�� 

)g 5/1   �� ���   %6 ���   �ml 100  �-�   �x5/0 TBE   

)Tris-Borate-EDTA+� y�� �� }�M"� (&
�J� �����  �
 

�
+ ���=h� xr� .
� 	���6  &�  	
 � �   � R
 ' .I

/ ,�A��# Real-time PCR, ��� BI ���%6  ��V %���� 

� ���-���
O� 
� .��0 �MF�� ���� e+&�
 �
+  &�  �� *Z� 

  U�=�S�# �  ' .I � J
  N ��  \F ���  =h� �  &� 

U�=�S�# � 47A .
� �'�%���6 J�$�� 
�.  

F��/# �'�%���6 :�� ��0 �*O�Z� .I 23nm   � � ����

���  J���  ����17 )3/21q 17  ���  � .I .��  CN �  � (

 �*O�Z��  .IGAPDH   J��� ���� �� ����12 )13p12 (

   O�� + xr � .
 � X�"��� �A�� .I .��CN ��# .I   �� � '

���4 http://www.ncbi.nlm.nih.gov     � � .
 � � �-�%

 J� �   ��; -�Gene runner  �� �� .I �  '�   ,�  *O�Z� ��� �

�'�%���6� U�=�S�# F��/# .
�  

O��+# �'�%���6� �MA#� � �(%��# .I R
' 23nm  ��

 ���  U'3 -ATGGCCAACTGTGAGCGTACC -'5 

 �               MA#�,  ��                ��Cº 69  �  

'3 -CATGTATTTCACCAGGCCGGC -'5 

 ���� ,#�(%��Cº 2/64  � A�� .I ���� ,GAPDH   � �

 ���U'3 -CGTCTGCCCTATCAACTTTCG-'5 

  ��              �� ,#��              MACº 9/66  �  

'3-CGTTTCTCAGGCTCCCTCT-'5  ,#�  (%��

 ����Cº 4/63     � � '�%���6 #O�� + #� ��� ���� .���

.6 B�  =+� J
  N �� .�  C&@/� #O��  + �  � �  '  �  &� ��  '

 !  "� �� #  U�=�S�   ,J�  �I �  ^�� ��  'BLAST 

)http://www.ncbi.nlm.nih.gov/blast (.
�
�  

Real-time PCR������ ,�*O�Z� 0�� �� : #���� �- 

 	�^��� #����Real-time PCR    J� $�� � MF�� �� ��

�  MF�� .
  �   .
  � ��  ����� �  � �  $C� �  � B�� �

B�  
O��  ��  'cDNA  ���  @&M� L�;  �6 .
  � B�  *- �

#  �  ���  U �  � ,��  �Cº 95  �
  � �  �15  ,�  >&��

�MF��  J�� �Cº 95   �
 � ��15   � � &��QCº 60   � �

 �
�1  ���� �>&��40  � S��   � MF�� � #O�� �� �  �

) X�� #ChC� L&��+ ���� #��[�Melting curve  � � (

 ���UCº 95   �
 � ��15   ,� &��QCº 60    �
 � � �  

30  � �  &��QCº 95  �
  � �  �15   .
  � J�  $�� �  &��Q

!C���  ��'Real-time PCR   #�� [� L$F ��lµ 25 

�� ���
+ ���U �� 4&M� �� #��+  ��'96   J� $�� ���S

      ��� � !C ��� � ' �� 9&��+ .
 �lµ 5/12  }�  M"�

  !C    ��� #M    U�PCR   0��%�9��    � ���    F  

)SYBER-Green PCR master mix (  

)Applied Biosystems, Warrington, UK( lµ 1 

)nM 400 #�    (%�� � #��    MA ��    '�%���6 �� (

  ,.I � ' #U�=�S�lµ 5 cDNA )ng 100  #>�� � � (

  #�� [� L$F �� �+ 
� �-�b� �Z>� X6lµ 25   .
& ��

 !C  ��� �  ' ���  � xr  �PCR  �  &�
+ #  ChC� �  �

)Amplification curve   � &Mh+ � � �;$+ .
� L�� (

	��� �E��>� D��� �� �' �S�� �   .
 � J�$�� �����6 �

�� ���S�� R8�S� ,�*O�Z� 0  ���� �6 � �     4 �� � �

���@� �� 	
�6   B�M �) !�� ��6 ���� ��'    �� @&+ �� '

 � ��@� � (T&C&+�@�� �� 	
�    B�M �) 
'� � �� '   �� '
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       �� 	��7� �� � � � �9 ��h� (T &C&+�@�� � � 	
 (� ��@&+

 B���-∆∆Ct  l ��/ �� �A�� .I �� R
' .I 49E� ,
-∆∆Ct2 .
� �9��h�  

      D� �� � � ,� *O�Z� 0 �� �� 	
 �6 4�� �� 1����

  � 0&^�� &� 0�-�% �� �� 4�� ������ ���
+ �� ���
F

�9��h�    .
 � �9 ��h� ���&&H+ .�;&� ��&*� R��h�� �

�E��>� .���6 ��  ��t  � 	��7���050/0 < P   .�� CN ��

#C*� �Z� 
� ��-�% �t� �� ����.  

  

���
	 	
  

���� ���	
  ���3 -PC ������ � �	�	
���� ��  �50IC  

+&��@ B�M� �'� 3 -PC 4tM� �� �'�  `M�"�

��+�@&C&T Mµ 0 ,125/3 ,25/6 ,5/12 ,25 ,50  �100 

 �
� ��48 +�+ �� 4N��&T �>� !'�� T9�� 

B�M� ��>� �� �'�� 86/0 ± 90/86 )050/0 < P ,(  

04/1 ± 09/52 )010/0 < P ,(18/1 ± 69/29 

)010/0 < P ,(65/0 ± 70/21 )001/0 < P ,(  

18/1 ± 84/16 )001/0 < P � (74/0 ± 43/7 

)001/0 < P� (# ��� .��0 ����1 �� �
� 1 .�(� 	��� 

	
� 4�� .x� �� +&��@ B�M� ��/��# 3 -PC  ��

4tM� �'� J�� �� 	��7��� �� ���7��  ��;-�Pharm ,

�&.�; 50IC ���� ��+�@&C&T Mµ 33/21 .
� �9��h�  

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

   4 7A J
 N ,�t� ���� #�I ��*Z� #U�=�S� �&�
+

   # U�=�S� � &� ��*Z� �&�
+ J
N � �'�%���6 .
�

      
 � 0& &*+ X�� # ChC� �� 	��7� �� � � .I �' ����

 �
   �)2 ���   =h� 0&   C_@' .(PCR  .I �   '

 #  U�=�S� �  &�
+ ,�  U�F 1��  �� .
  � ���  -���
O�

 ���� ��*Z� �
�) ��@� 
&�e+ �� �t�3.(  

  

  
 %�(1���� ��*� +,�- .  ���3-PC /0�1 ����� �-  ���

 2��� 3+� �- �	�	
���� 4��5�48  3��, �� 8���9 :/;��

�9��9 �� �<��*� �- �*� +,�-  3��, �� � +��( ���  

 =	>9�	�± ./�� ?+( @��&A ��	B� C���9�  

  

  
 %�(22! "�# $���� .  ���23nm  �GAPDH 

)phosphate dehydrogenase -3-Glyceraldehyde �F (

?+��- 2�H9 �-��; ����  � 2��� I�H� �� /������ I�H� �

?+��- 2�H9 $*�� ���� �J�- � $�9�� �  $���� ��> � ./�� -��A

 2! "�#GAPDH Cº 81/86  2! "�# $���� �23nm  �-

 ���-Cº 94/87  ./�� ?+( ?-�- 2�H9NTC   

)Non template control.( �9��9 $� �> � 2�+� +��( �  .+(��

 �>9�	� �F /�� $OP 3��, �� /������ /�Q; :R�F�� =�� �-

/�� $,�S�P� �	1 +9�� 2�+*� � ���A��1T 2+( /UJ V+;. 

0

20

40

60

80

100

120

0

3
.
1
2
5

6
.
2
5

1
2
.
5

2
5

5
0

1
0
0

��
% �

6
��

 �7�8)�:&���;��(

0/95     0/90        0/85       0/80        0/75        0/70        0/65 
�;�&# ��*
�&
�R 

`
�!

�
 

2
/�

�$
B 

 /
`

�!
�

 
�


�
�

 

�/� 

٩/٣ 

�/٣ 

٩/٢ 

�/٢ 

٩/١ 

�/١ 

٩/٠ 

�/٠ 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���32  
���
 /309 ���  /!� "#� 1393 1913 

 �� ������	
� �
��� ������������
�� ������ ����� � ������ �	
�� �
	���� ��� '	��()* ! 

  
 %�(32! ��	W�
 3X�S�� �������� � .  ���23nm  �

)phosphate dehydrogenase -3-Glyceraldehyde (

GAPDH  ���AT �! ���5/1 +,�-Y��Z .  ���1  �4  ��

R�F�� �	
�
 2! ��> � 2�+� ���  ���23nm  �GAPDH  ��

$� 2�H9  Y��Z .+��-2  2! ��	W�
 ��S��23nm  2�H9 ��

$� �BO[ ��\ .+�-  ��	W�
 �204  Y��Z ./�� ��� /UJ3 

 2! ��	W�
 ��S��GAPDH $� 2�H9 �� �BO[ ��\ .+�-  �

 :��	W�
102 Y��Z ./�� ��� /UJM �>9�H9 ?��+9� ���  

)Size markers?��+9� �� (  �100 $� 2�H9 �� ��� /UJ +�-  

  

 8���9Real-time PCR ��	W�
 $���� �  

���@� �� �S�� 
'�� � �����6 � .I �  ��'GAPDH 

 �23nm     � � � ���� T &+�+ ��6/18  �02/21   �� .�� �

���@�  4tM� �� 	
� ��@&+ �g/mlµ 33/21  T&C&+�@��

�S��  ���� �6 � .I �   �� 'GAPDH  �23nm   � ����

 ��34/17  �01/19   �
 �) 
�6 4�� ��4  R8� S� .(

�S�� �����6 �  .I � �A�� .I �23nm  � ��@� ��  �

 �   ��@� �   � 
'�  �   T   &C&+�@�� �   � 	
   � ��  @&+ �  

684/0 )684/0-  =∆∆Ct   .� &� 49 E� .
� �9��h� (

 .IGAPDH/23nm  4          tM� ��Mµ 33/21 

  �     ���� T     &C&+�@��02/0 ± 62/1 )010/0 < P (  


� �9��h�.    

 

  
 %�(4. $���� 2! �	W�
 ���  ���GAPDH )phosphate dehydrogenase-3-Glyceraldehyde � (23nm �9��9 �- (4 �)  :+��( �

�P�Z �9���T � 2! �  ���GAPDH  �23nm  �� ����� �	
�
 ��6/18  �02/21 �9��9 �- (") ./�� �P�Z �	�	
���� ����- �� ?+( ���	
 �  �

�9���T 2! �  ���GAPDH  �23nm � �� ����34/17  �01/19 /��  

100 
 

10 
 

1 
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`
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R
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f=
 

100 
 

10 
 

1 
 

1/0 
 

01/0 
 

001/٠ 
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`
�!

�
 

R
n

 

g 

�٨   �٠   ��٣  ٣٨  �٠    �٢   ��   �٢   ٢٨   ٣٠   ٣٢   �٣   �١   ١٨   ٢٠   ٢٢   �٢   �٨   ١٠   ١٢   �١       �٢     �      

3�
��# �]�h 

�٨   �٠   ��٣  ٣٨  �٠    �٢   ��   �٢   ٢٨   ٣٠   ٣٢   �٣   �١   ١٨   ٢٠   ٢٢   �٢   �٨   ١٠   ١٢   �١       �٢     �      
3�
��# �]�h 
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���  

   B� � B� / �� .�/� � <�&� #%���E% � <�C+   �� '

?�� ���
+ TA�� ���V%   	
 � #N�C�� #����� ��'

       ,4-� (&� .�; &� ,4 &*��� ,<� � � � �� E� �� 4��

?�� �� #9&��+ ��@&� 4&*b� � ���@&� 4*��   �� '

  .�/� � �� 	���9� 4[A `M�"�    ��� � 	��7� �� ��� �

#� 	
&_&� 
C���- �� �������� .��&%   4 �� #
&��I �

.I �� �@' .�&� �� .
C�E' �&%�� .6 �� ����� ��'  �

.I .
� B�*- �&� ,#
&��I ���&&H+  	
 CC� ��[� ��'  �

L  [� �� #  
� ����  ����  �� �  � 4  �� �  ���N 0��  +

�
�     B� � �� .���� ! >� ���� ���� J� - ��&%   �� '

.I ,�&S�    #�� ��C� ��
 *�� �������� �^����� ��'

	
� .�/�� B��C� �� �� 
��   .I .
 ���� !>� �'23nm 

     
  &+�cM��� 4  &O�*- �  � .6 #  C&c+��� B�  =h� �

�� .I ���� 0�� �� ���� ���C&� ��7E-     � � 4 �� � '

 �� #7M�"� <����1H  �+8H 	
� #����C� .6 ����  ,
��

  � [C+ ���1H-23nm  �2H  ���� .� E�� ��  �� 
M@N �

) 
C�E' 	
� ��S�C�12-11.(  

J�C&  ���� �� ���&  E� ��  �  M@A �� #��  E�� ��  '

) .��  E� J�C&  ����13) J�  �8� ,(14 ���M  ��+�r' ,(

) J�C&����15) .�
@"+ � (16    !'� � 0& � }� 9+�� ,(

 .�&�23nm   	
 � 	��� .�(� ������� �&E���� !��;-� ��

#@&S
� �� #S�� �� .4�� 8��c� �M@A �� �'L�   �� '

) ��I�O�+�@'17 ) ��� ���� J�C&���� � (18  ��� � (

 ����23nm !&� ��    .� �� �� .4 �� 	��@' �
� #[%6

  	
 CC� �� [� 0&O�� .��CN �� T&C&+�@�� ����� `(�  �

 	��7� �� � ���C&�     �� ��� �� �� >&>h+ ,.6 #C&O� � �

�C&�� B�M� ��� .6 ��
M@N LE&��
� #����C� �  ��'

�� `M�"� #��/��    !'�G � .4 �� J� $�� B�F   �� '

  R�
  '� ��� �  � �� T  &C&+�@�� ����� �  Q� ,#  7M�"�

	�� #O�M  � .��� #O�  
O��   #@  ��O .�/�  � ��  '

) 0�;� �
&f�M&�CML   � �Chronic myelogenous (

	��� .�(� ) 
��19.(  

B�M� � ���[� ���Q� ,0&C_@'   � � ���� 0�� #(�

 ���  UIn vitro  L  ' �In vivo  �� ���&  E� ��

�.�/�  .4�� 	
� ��-�% ���� ��9Q� � #���� ���� �'

    ��� � � T &C&+�@�� ��� [� �Q� #>&>h+ �� B��� ����

	��   .��      E� #��/�      � #O�M      � �7MCF   

)7-Michigan cancer foundation  .
 � 	��� .�(� (

  �� [� �� �$C� T&C&+�@�� �� ��� .�(� l&>h+ 0�� 1����

  [� !'�� � ������6 !��;-� ,#O�M� 
��  0 �� ��A�

	�� #  � #O�M  � � ) ��  �20 .(Popow-Wozniak  �

    ��� �  � T  &C&+�@�� ����� ���  [� �  Q� .���  
@'

B�M�    � 
 ���� # ���� �� .�M� ����C&�������6 ��'

  ,0& ��� .�&��;��@&M� ��� �� ���� 0�� �� 
���� .�(�

.�����      � �� ����6 �� >O� ,0& ��� #O�M � 4M
�� #���

B�M� 0�� ��A�[� ��[� ') 4�� �Qa� �21.(  

 n��+ ��^�� l&>h+Weigel    ��� � .��� 
@' �

    	�� #�� ��� � ���� �� T &C&+�@�� #���� � 0&&*+   �� '

  .��  E� .�/�  � #O�M  �7MCF  �231MDA MB 

.6 .4-�% J�$��   � T &C&+�@�� T&��+ �� 
���� .�(� �'

   ,#O�M � � &�
+ ��[� �� �� ��Qa� ���Q� #����� �����

��6 !��;-� � ��A�[� #����� ����� �� �E��>� �� ����

) ���� �[C+22 T&C&+�@�� �����+ 
�� ��[� 0&C_@' .(

	�� ��� ;&�   B�M � ,.�
 @"+ .�/�� #O�M� �   �� '

  B�M � � 
 &f��&+ #��/��     n��� � �� y�
 �� �� '  
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Abstract 
Background: Prostate cancer is one of the most common cancers diagnosed in developed countries. 
Many studies have confirmed that the nm23 gene suppresses metastasis in different types of cancers. 
The effects of, imatinib as the first member of tyrosine kinases inhibitors, were showed in research and 
treatment of solid tumors. The aim of the current study was to investigate the effect of imatinib on cell 
viability and suppressor metastasis nm23 gene expression in prostate cancer cell line.  

Methods: In this study, prostate cancer (PC-3) human cell line was treated with various concentrations 
of imatinib for 48 hours. Cell viability was assessed using MTT assay [3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide] and the half maximal inhibitory concentration (IC50) value was 
determined. We extracted RNA molecules via using RNX solution, after which cDNA was synthesized. 
The precise primers for the nm23 and glyceraldehyde-3-phosphate dehydrogenase (GAPDH) genes were 
designed via specific software. Then, the quantity of nm23 compared to GAPDH gene (reference gene) 
was analyzed using real-time polymerase chain reaction (PCR) method. 

Findings: Imatinib exerted an inhibitory effect on the viability of metastatic PC-3 cells. The 
calculated nm23/GAPDH gene expression ratio was 1.62 ± 0.02 (P < 0.01) in 21/33 µM concentration 
of imatinib at 48 hours. 

Conclusion: The results of this study showed that imatinib can inhibit metastasis via upregulating 
nm23 gene expression in prostate cancer adenocarcinoma PC-3 cell line. 
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