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�'!� �  �� M�/ �/
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 ������ �����	  �!��" 

)Cavitasion (�� #%�& )2(. �6A� �����  ������	
 �  B��C�  	�D6$� 

�� ��% ����� �2	D
 � E�F;�� �G�� �� 	2 . �4��� 	& �$&  ������ 

��HI�� J���
� � J1�+ ��1 �&��$6� !� ��D
 �� *&	G�  ���  #�$$+  *�+ 

.(�� ���D� � K��&  )#�%  L��;�  ���1  !��2 �  !�	�&  ���6
�  ����M 

�� �% .4�� ��#�#M *& )��$- �	 � �!�" *6N�$% �� �% �  ���  #����� 

��#��M �� ��O2 #%�& .�	 � �!�" ���O2 ��%  ��(����  �	�� !�  ������M 

��� L�;� �1 ��  L��;� *+ ����! .#%�&  ��1  *�FMP�+   ���1�� �#���% 

���F& ��! � ��1��D
 �P�& �%�� !� 4�� ��#�#M .(��  *���G� � L� 

	,��-' %!��� 



  

  

  

www.mui.ac.ir  

�� ����� 	
��� ��������  ���� � ���������� ��� ����� �� ������ ����� ��	
 "
#�$�� % 

 ������ ����� ���	
�� ���–  ���34 ����� /� 389 �! /�  �%��"#$�� 1395 766 

*& Q����� ��1 �!� � �4�$R�1 S�A� J$+�� ��1 ������%  ���  	�2 

)3 .(��  ����� )��� ����	
 ��Q�U" *& Q��-� ���5	" ��1  ��� *�+ 

*G�6� �  �)� � � �!� Q��������5	" 0
�& �C�  �G����   � 	�2

��� )��� *& �� 	G$� ���5	" �8�U" � ) �%4.(  

 *& �W�	H� X;5 ���Y�����!�" �� Z[5� ���1    *�+ 	�2  �A�#��

)� �H&� !� ��� �1 ��#C� � � 100-1 	6����� #%�&. *U�( !� )� �  �1

��      *�+ 	�+ ����%� ���U
 ���Y���� *& )���  	�I�� Q��� ��   *�(��

   .0�"� �	�+ .U( �N *& �� 4�^^C� !� ����F&   �� U6/� ���H8�_�

���� ����;�� *��+ �� ���(� �	��^� ���Y������ #��$+�A �#����  X���	5 !�

   )#�& ��� ... � �6��"�M �P��`C� ���(��F$�  #���%����%�M � .� 

�	^� ���Y���� �(a  ����Y����#$6F1 �� �&�	��� #I 	�� *+�.#  4��1

	��� �� 6"� � ��Y���� 4�� *& )�9�1 *(�� ,-�& �  �	6F2  �#�% )� !�

0"� )6-5.(  

 ��^�^C�   �& �	�^� *�+ 0"� �� )�D� *    ��& <�^6�F� ���5  ���D7

�� ���H� �8�U"        ��� �8�U�" ���D7 )#�% !��& ,�-�& � #�$+   .��%

�� ��;�� *+ �� �(� ���! ��H8�_�    Q�U�" � �	�^� ���d� #$+� 

 Q�U" �F $� e������ ���� ,-�&�� Q�H
 )f�F+� #�8�� X�	5 !�  ��% 

0������ � ��  #��% #��1��N Q�U��" K	��� ,��-�& )9-7 .( !� �� 6��"�

 � �	^� ���Y����	
 ����������  4��*�	i� �� j	_� ��   )���6& *+ #$+

*G�6� !� � <1   *�G�6� � � 0��" )���� J���
� � ���- � 4�� ����!

.��� �� 6"� �8�U" K	� "k *+ 0"� 4�� Q�»�� 6"� ��� �  <�1   )���!

�Y���� � ����� m��+	
 � ����	
 ����� !���     K	�� )����� ��	�^�

�� J���
� �� �8�U" n#1.«  

:#1 Q�U" ��^& 4��H� �J1�fM 4�� !�     !� )�6�FM ���5	�" ���1

��  �7-MCF J&�� � �	^� ���Y���� Q��-� !� #H&  ����� B"�� �1

 m��+	
 � ����	
1 �� ��	1�9� #%�&.  
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M 4�� ��J1�f Q�U" ���5	" ��1 7-MCF  )�	�� ��6"�M �6�6F�� !�

���#����	N 	2���� .#Q�U���"  ����1 B����C� �0���D+ DMEM   

)Dulbecco's modified eagle's medium(    ��& ��	��110  #��� 

Fetal bovine serum )FBS(  �100  ���U�� 	��& e	��2�	���  	��6�8

 ��$M 4�U���"- �4���F����6M	6"�   3�"[
 �75T  0��D+ � #��% �� �

����&����  ��� �&37 *(� �6��" �  �	2� 2CO 5  #�� *&���� .#%

Q�U" p�"�M ��	& 3"[
 !� ���#A 0D+ B�C� �#6&� ��1  #% ���N �1

 �Q�U��"  ���1 !� �� 6��"� ���&Phosphate buffered saline )PBS( 

  3�"[
 *�& �mq" .#�#% �� �D6F%  ��1   ��#�^�3  ��U��   	�6�8  <�����

 �#��� *��& � #��% *
���I� 4���Fq�	�5  ���#���9� ������&���� � *��^�A

$+ 	�� <���� �� #�	2Q�U" � #   .#��% �#$+ 3"[
 W+ !� �1  

 )�$��5� Q�`� � ����&���� �N� !� 3"[
 )	+ ���N !� mM

Q�U" )#% �#$+ !� ��$N ��i$� *& ��1      *�& <����� 	6�D�& 0��8�H
 �!�"

 �#� 3"[
3 �U��  B�C� J���
� �& .#�	2 *
�I� 0D+ B�C� 	6�8

Q�U" !� ����F��q"�" 0D+  .#% ���� �1�" 4��   ��8�U�" )���F��q"

   �#�� *�& � 0
�� Q�^6�� )��8�
 *&5     L�6�% ��& *�^�A1500  � ��

Q�U" !� �&�"� �� #% p�� �	6��" �*^�A  B�C� �mq" .�% ���� �1

  .#�% *
��I� #�#( 0D+ B�C� � #�	2 *�U/� ��8�U" L�"� ���� 

.#% e�G�� �1 	�! � ���	� 4�� �����  

	
��
 ����� �  

Q�U"  *& �14 ���% ��	2  ��	2#1�%   X����� ��	�2 � ���Y�����  �	�^� �

J&�� ��	2 ��� � ����	
 �����  X���� ��	2���Y���� J&�� �  �����

����	
 % <�F^�##�.  

 0�UM !� ���i$� 4�#&96 *��N  !� 31�r 	1 � *+ #% �� 6"� ��

 �#H� �)�5000   ���5	�" Q�U"7-MCF      �#�� *�& � 0�%� ��	�A  

24  ����&���� � 0-�"  ���� �&37  *�(�  �6���" �   �	�2� 2CO 5 

#�� Q�U" �� #% *&���� 31�r W+ *& �1 .#$;FR& �1  

Q�U"  ��1 ��	2�#1�% s�1 J���!� *��2  *�UN�#� �   0�
��� ��

.#�	��     X����� ��	�2 ��	�& ���Y����� �     ��H&� ��& �	�^� ���Y����� !�  

20 Q�UC� t�� !� �� 6"� �& *+ #% �� 6"� 	6����� 0iU7 �!�"  ��1

50 �100  �200  ���U�� 	��& e	��2�	���  	��6�8  *��& � #��% *6N���" )� !�

31�r  .#�	2 *
�I� �1 J&�� ��	2 ��	&����	
 ������  !� �� 6"� �&

 ) ��96�"Class1 Type BF (TRASOUND 215X   m���+	
 �  

1 ��	1�9�  �#% �2 ��� " 	&�6�� *& u&	� 	6�   )���! �#�1   *�^�A

J&��  �1e�G�� .#% �  ��	2���Y���� ��� �#6&� �J&�� �X�  ���Y����

 �0iU7 ��1 WU6/� e�G�� #% .�mq"  *�&  �#�� 5  0-��"  *�&���� 

#�	2 �  #�H& !� )�  J&���  �1�� �  m���+	
  m���+	
 1   � ��	1��9�

 �#%2 ��� 	& 6��"� 	6�  u&	�*&  )��! �#�1 .#% *^�A  

�
�  �����MTT  

*��� 0�( �  Q�UC�MTT )3-(4,5-Dimethylthiazol-2-yl)-2,5-

diphenyltetrazolium bromide( 0iU7 �& 5 �U�� �U�� 	& e	2 	6�8 � 

50 �U��  !� e	2 ��MMTT  �10 �U�� 	6�8 PBS 1/0 �P�� �� #%. 

Mm J���!� e�G�� !� ��1  �E�&	� ��#^�10 �U��   ��U�� 	�& e	2   !� 	�6�8

 Q�UC�MTT *
�I� 31�r 	1 *&  !� mM � #%4  )��"�&���� 0-�"

 ��� �37 *(� � �6��" �	2� � Q�UCQ�U" ����  �1  #�% ����N  �

& * )� ��(100  Q�UC� 	6�8�	���DMSO   *�& 3�1�r  ���1   E��&	�

#% *
�I�0�UM �mq" .   ��&���� ��N� 	9� 0-�" 3� �#� *& �1 ���

 )�& �#�! )���� .0
	2 ��	AQ�U"   ��1   �� 6�"� ��& t�� !�MTT  �

 *"  )���!24 �48  �72    J&��� !� #�H& 0-��"     #��� 0�" *�& ��1 .  
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    3�1�r 	�1 ����� LO�( ���6�� �   B�"��  ��96�"ELISA reader  

)Enzyme-linked immunosorbent assay reader( �    ���� Q��5

570 �#���N 	6����� #% �#��! #�� .   Q�U�" )��&  ��1    !� �� 6�"� ��&

 Q��	
     	�1 ��	�& �#�% �#����N LO( 4�9���� <�F^� ����) E�&	�

 *����� ��	& �#% �#���N LO( 4�9���� 	& *����    � L	�I #1��% �

100� (	2 *;"�C#�.  
  

*����	��	&	1	�#%	�#���N	LO(	4�9����	

Q	6$+	*����	�#%	�#���N	LO(	4�9����
× 100 =����� �����  

  

 J���!� ���	� �����3 �� � #% ��	�� ��& �1� & * �#��� 0"� 

    .0�
	2 ��	�A �&���!�� ���� 4�9���� ���� *&  e	�� !�   ����
�SPSS 

*/F�  �16 )version 16, SPSS Inc., Chicago, IL(   *���G� ��	&

�� ��UC� �  �� 6"� �1#�	2 .x��6� *& ���� 4�9���� ±  :�	�C��   ����H�

�	&� 	1 �� "�	&� #% .050/0 < P *& )��$-  y_�"  �$H�� ��� �  	�i� 

*6
	2 #% .�	&�  �"�	&�  ������ !� � )���!    ��;�^H�Tukey    )���!� ���� �

ANOVA �� 6"� #%.  

  

���	 	
  

 t�� !� ���� x��6�MTT   0�%O2 !� #H&24    ���% � 0-��"1 

)��1 .0"� �#�� �� �#1�D� *+ *��2  ���Y���� 0iU7 J���
� �& ��%

 !� �	^�50  *&200 �U�� 	& e	2�	���   Q�U�" )��& �#�! )���� �	6�8   ��1

 .0"� *6
�� J���
� �8�U" K	� )���� �	9� ���;- *& � *6
�� J1�+

�$H� e#- 	9���& ����� x��6�  4�� ���     ��$H� )�#�& 4��� � ��& x��6�

��   )��& �#�! )���� ��	^� ���Y���� 0iU7 J���
� �& *r 	2� *+ #%�&

Q�U" �� J1�+ �1     � .0�"� ���;� *�(�� �&�A )�#$r J1�+ 4�� ��� �#&��

*����        � #�#�% 0�
� �#�$6
	2 ��	�A �����	
 ������ 	��z� 0C� *+ ���1

Q�U" )�& �#�! )���� z� *+ #% �#1�D� �1�#$$+ #��      	�& ������ 4��� 	��� �

�� �8�U" K	� *F��^� !� .#%�& *���� *& E�&	� x��6� �& x��6� 4�� �   *�+ ��

.#�	2 ��;�� �&�N *& ����� 	�� ��� �& ���Y���� 	��z� 0C� ��$�  

  

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

����  ��MCF-7  #� ,-24 �0��  

 0%O2 !� mM48   ���Y����� !� �%�� �8�U" K	� )���� �0-�"

       0�iU7 � � �f��� *�& �J����
� 4��� *�+ 0
�� J���
� �	^�100  �  

200 �U�� 	& e	2�	���     ��$H� 	9����& � ��& 	6�D�& 	6�8    4��� )��& ��

   0�iU7 � ���Y����� 	6�D�& 0��" � 0iU7 � 4�� � J���
�   ���1

��& 	�P�& *F��^� !� .0"�  )��! � � x��6� �24  �48  *& ��� 0-�"

�� �&�N       ��	�2 � .	�+ �#1��D� �� �	�^� ���Y����� 0��" 	�� )���

    ��$H� J1��+ ���� ���Y����� ��	�1 *& ����	
 ����� J&��  � ���

Q�U" )�& �#�! )���� .#% �#1�D� �1  

 !� mM72  ���Y����� ��	2 ��	& �8�U" K	� )���� �0-�"   �	�^�

 0iU7 � �100  �200   ��U�� 	�& e	2�	���      x���6� *�& 0;�F� 	�6�8

 *& E�&	�48 �$H� ���� *& 0-�"     ���[�- *�& .0�
�� J���
� ���

*����    e��" !�� � ���& *6
	2 ��	A ����	
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Ag Nanoparticles 
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Abstract 
Background: Biological effects of ultrasound waves and their applications in the presence of nanoparticles are a 
rapidly growing research area. In recent years, ultrasonic therapy of cancer cells has been developed 
successfully. In this study, effects of ultrasound waves in the presence of Ag nanoparticles on the MCF-7 cells 
were evaluated.  

Methods: The MCF-7 cells were cultured. The cells were divided into 4 groups including: (1) control, (2) 
incubated with Ag nanoparticle, (3) treated using ultrasound alone and (4) treated using ultrasound at the 
presence of Ag nanoparticle. For groups of 2 and 4, nanoparticles were injected into the cells in 50, 100 and  
200 µg/ml concentrations. Ultrasound irradiation at 2 W/cm2 intensity was performed on the cells for 3 min. 

Findings: Statistical comparison of the results showed that, there was a significant difference in the percent of 
cell viability between the US treated group at the presence of Ag and the control group (P < 0.05). On the basis 
of obtained results, the cell viability for the Ag incubated group at 200 µg/ml concentration was significantly 
different compared to the control group (P < 0.05). 

Conclusion: Results of this study revealed that ultrasound in the presence of Ag nanoparticles can be efficiently 
used for MCF-7 cells treatment. 
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