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  	!�"� ��! �� 	
� �#$��� ��#%&23 ��)*� ���� �! �+�	   �	 !� ��,

� *- .���  ��#%& ��)*� .	*�0   �	 ����� �	 ��� �#$��� ��)*� ��*�

1�"�� ��� � �,   ����-)3-1(    .�!
� �	 5�6
7
����&! 8��"7�9 .

  !� ��#�%& �
������ :
�� ; �;*-  ��!*�!22  ;120  �	100000   *�=�

� ��>�   .����  8��"7�9 ��! �	 .�,	       ��#�%& �
������� :
�� ��*��

) ?��@ A�#�!	 �
������77      ��*�#�� ; 1��! ���� C�!D�0 (�+�	

) ?��@ *7
E7 �
������ �- F�"#  :
��5 � (�+�	 - ���)1(.  

 �
) �- �!*H>,;I&�	*#%0    	��J�! K��L �! �#�	 �M ���*- �- N!

�#$!	*& ��)*�  �
������� 	�!
 �! ���� �@�� �� ��!  ��#�%&   O��
�  �M

� ���
�        K�!
L ; �0���� 5E��  5��#�6 K���  K�!
L ��! .	
�

�
�
, ���� �
$ C	*0 �	 	
�
      ���� �
��
, ; ��%�� N��,

 ��#%,)5-4(    N
J#�%� �	 ��� ����� �M *- �!*H>,;I&  ;� ��! �! .

�
������ *H�	 K�L ��#%&  ���M*-)6-4(    �!
��L ��-  ���;*�; K!
L .

   ��#Q*0 �!*�R ���
� 	�
 ��#%& �
������ 	�J�! �	 �7��#S! K�L   ���!  

)8-7( ) C
��� ��#���%& �
���
� U;*����; V���>� .MMTV  �����  

Mouse mammary tumor virus ���W*Q (    �	 !� ���;*�; K��L N

�
������ 	�J�! ��#%& � ���X� 8��!
�S �	  ���)6(.  

 U;*����;Epstein–Barr )EBV  �����Epstein–Barr virus (

L
�� ; Y&*,�U;* ��� �� 1�!��  �	�� 	
� 	D��5  �-90  �+�	

"���1 	�LN    ! .��#�%, �	
�7M �M ��- ��� ; �� U;*   ��+! ����
�[ �!� 
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;��;*� *\] �	 !�	�J ������
�  ��#�%&    � ����� ��-� 	;� .EBV  ?�, 

�
��! �!  K��L  �#$����  ���� N  �
�=�7 ��
- �� 1  �
�=�7  ̂ _
�,� � � ��* 

,;*0� ���� �!��
�  ����� ; ��"��
�   � Y^����Q;����  ����- )11 -9( .

 `�E��! V>���� ������
� ��#%& ; ;�U;* Epstein–Barr   ���  ��@�� 

!*-N &�1Q*> a�!	 � �	 b
c$ K�L !�	�J ����� N ������
�  ��#�%& 

��	
�  1�! �^�- � ��!
�  �!*H�>,;I& !� �	  �&�a 0 ��*N   ��>��d 

U�	;� ; ���	 !�� �

� ���N �����.  

  �
�eS d��>� N!*-EBV  �
������� �	   ��#�%&   *H���>� ;	

  ������� U;*����; �	 ������ �����7
� 	!
��� K����� �����+!EBER   

)Epstein–Barr virus encoded small RNAs ; (EBNA-1 

)Epstein–Barr nuclear antigen-1 ( 	
��;  .	�!	EBNA-1 f�;*&� ��� 

�#%, !N !*- �� 1�!N ; �
�6 g��� 	*^��L�U;* �,!�1 .	�!	 

   ����- ����*-  �"7�9 ��! ��J�! �! h�,EBNA1   �
������� �	

         �	 �
�
� ���! ��- i#�E ����� �! ��#�"�� �	 ��#�%& ?���@ A�#�!	

	
- ��@=+!.  

  

��� 	
  

 1>@E�	�! �!1393  	!	* ��1394  40    �
������� ��- i#E ��!*�! ��

 ���, �	 .���� �"7�9 	�!; ; ������� ?��@ A�#�!	     �!�����- ���! N

         �!��� j��, ; 	
�- ���� �	!	 d���>� �0���� ��- ��#%& �
������

�k-�� �
������ ��ER N ��#%&   �	
�7M �!����- .��#�!�� *H�	 ���$�- ;

1�
=L �- ?, ��;*�; N�,  N�,	�!���#�! .���� l��$ �"7�9 �! ���

�I�;      �	
�- 1�Em N!*�-EBV  �
������� �	   ��#�%&   ��#�M �#Q���  �6

EBNA-1  C;� �-Polymerasr chain reaction )PCR.	
- (  

�0I�; �0I�; ���� �! �!����- N�,       ��!���! K��� ��� �
�
� N�,

.��  	
- N�i�D0M N;�=�7 	�n N*�0�	 ; ���	 0 N�;M ����	 .��	*  N

�kE) U��! *- �,�

�  N��-Scarff Bloom and Richardson   ����"�

 ��)12( 1�Q�- C;� �- N;�=�7 	�n 1�"W; .     .��� �-�����! ������

�#��� ��
�� N;� *- �"7�9  �^�D& oi$! N   ���
�� 5���- N�,   !� ��,

 .	
�� ���X�DNA  �!  �

� 1Q�-  �	 ���� 1�Em� 1Q�- ���Q!��& p
�-

   ?�����@ A����#�!	 �
��������� ��7����*Q    1����� �! �	�=#����! ����-  

High pure viral nucleic acid kit )Qiagene, Europe ( �- F-�9

 l!*�#���! �������� 1�*��� K�"7!�
#���	 �����D���*Q �	 ;  N���	 �	  

20- ���	 N �#���  �*�$q 	!*0.��	*0  

!*-N  ���*-� EBNA  DNA     	 �!*��, ��- ���� l!*�#��!� *�H   

 �	 	
�
 	!
Master mix !*& ;�*�S�� r;*&/ ��� N  ��6� EBNA 

������   �����- *����-!*-bp 295 ; bp 209  7!
����� ; �	
����-� �����,N   

  �MEB1 5′-ATCGTGGTCAAGGAGGTTCC    

EB2 5′-ACTCAATGGTGTAAGACGAC    

EB3 5′-AAGGAGGGTGGTTTGGAAAG ;   
EB4 5′-AGACAATGGACTCCCTTAGC   

 ��	
-  �-�	�=#�!  C;� �!Taq-Man PCR   ��H#��	 ;Real-time PCR 

)Applied biosystems(  �!*R aJ�� 	�
1Q*0.  

 ���-����! ���+i$ �
��)  ����250  �! �*0
�����DNA  �! K��+�S

 l!*�#�!��
�� N 1Q�- �

�  `
�� �-PCR  K��� 10  ����   A
�

Tris (hydroxymethyl) aminomethane )Tris( )3/8  =pH(  

50 ���  A
KCl  10 ���  A
Ethylenediaminetetraacetic acid 

)EDTA  (5 ��������  A
�����MgCl2  100 ��������  A
�����dATP   

)Deoxyadenosine triphosphate  (Deoxycytidine 

triphosphate )dCTP  (Deoxyguanosine triphosphate 

)dGTP ; (Deoxythymidine triphosphate )dTTP �!D��� ���- (

2/0 ���   *��!*& *, �! A
1/0  ����   A
�TaqMan fluorogenic 

probe  ;25/1  ?�D���������M �! ���������S!;AmpliTaq Gold   

)Applied Biosystems  ( �Q�W!��	*0- . � A��"Q A�E�	    ?�D��M N����

AmpliTaq Gold  N!*��-10  �	 ���k�R	95 �����	 N �#�����   	!*��0  

50-45  K�� �$*_15  �	 ����\95 ���	 �#��� N 	!*0  ;1  �	 �k�R	

62 ���	 N �#���  ��J�! N!*- 	!*0PCR  �#Q*0 *[� �	��.  

�	!	 N;�����!; 1���@� �*���� �!  ����,  �!D���Q!SPSS �����%�  N20   

)version 20, SPSS Inc., Chicago, IL(  �
��M ;    N���M N��,

Independent t  Mann-Whitney  2
χ  ;ANOVA  .���� �	�=#���!

050/0 < P ��" t9� �!
�L �- �� �#Q*0 *[� �	 N�!	.  

  

���	 	
  

  �"7�9 ��! �	40     	�
� ��#�%& ?���@ A�#�!	 �
������ �- i#E ��

  �!����- �� O�
# .��#Q*0 �!*R �-����!7/48    �	;��u ��-) A���  N

66-26  ���" h!*u�! ; A��41/10  N!*�- �"7�9 ��! 	�!���#�! .	
- (

 �	
- 1EmEBV    ��#�M V�>�  �6EBNA-1   C;� ��-PCR   .	
�-

 �-����!EBNA-1  �	11 ) ����-5/27   �	 ; 1�Em (�+�	29   �����-

)5/72    ��!���! ��H���� .	
�- �=� (�+�	   �
�
� N43/4  �#����   *�#  

 �-)�	;�u N 10 -5/0 ; h!*u�! "��� 51/2 (	
- .0�	�*N  	��n 

;�=�7N ��* Kv- �	 22 -���� )55 �+�	 (1Em 	
- .�	 �kE) ��-N 

1Q�- �����  5 -���� ���	 N 1 )5/12 �+�	  (19 -���� ���	 N 

2 )5/47 ���+�	 (; 16 -������ �����	 N 3 )0/40 ���+�	 (����	
- 

 A;��)1.(   

  ����	  ��!��! ���� �! �

� N�, �0I�; ; �!����- 8��+
c$

    .��� N�i�D�0M N;��=�7 	��n N*�0�	 ;     ��� ��!�����- ���- ; N�;M

�#�M �#%, �6 �M �	 U;*�; N!  ��#�M ��! �� ��!����- ; ��� ���- �,  �6

�M �	  .���� �%��k  	
- ��>� ���- �,  
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 ����1� . 	
�� ��� 
���� ����EBNA-1 ���� � ����
� ����� �� ���� 
� 	
� ! "�
#� �
�$�% &�����
$ �% ��
�'  

 �����P 
EBNA(-)  

29  =n )5/72 ����( 

EBNA(+)  

11  =n )5/27 ����( 
�����  

870/0  6/8 ± 9/48  6/14 ± 3/48 +�  

049/0  4/2 ± 0/4 6/2 ± 5/5 ,���� �-�-. �  

116/0  )3/27( 16 )7/72 (6 ��12#34 �5��67 ��8 �#93��  

790/0  )100(  )0 (0 I �:��  

)9/57 (11  )1/42 (8 II 

)2/81 (13  )8/18 (3 III 

EBNA: Epstein–Barr nuclear antigen 

  
  ���� �����,�

�EBNA-1 �M �	    ���- 1E��%�  	
��- 1��Em ���,

 N�,�

�EBNA-1 w�D- �=�   �;*�0 ;	 ��- 8;�=� ��! ; ��	
- *�

��" N��M *[� �!  ) 	
�- �!	5/5 ± 6/2   �!�����- �	EBNA   ; 1�Em

0/4 ± 4/2  �!����- �	EBNA   �=�049/0  =P A;��) (1   ��� .(

  �;*0 ;	 ��! �!����- ��� �	 N�i�D0M N;�=�7 	�n N*�0�	 ; ���	

 �! �@�
� K-�R 8;�=� A;��) 1�!�� N��M *[�1.(  

  

���  

h�, ! ��J�! �!�� ��*-  �"7�9� ; `�E��!�U;* Epstein–Barr  

�-  �������
�  ��#�%& ; � ��D  ̀ ��E��! �M  ��-  �$*-� �! ;� �0I�  ��,N   

7���-��� ; ���M�g ������� !���� �
��
� 	
��- . ����J�! IARC   

)International Agency for Research on Cancer��J�! �� (� 

��-�� �����7!� ku� �
��[� ���-�8���k ;� *��-N ;  1���! ��)*������U;* 

Epstein–Barr !� �	 �#�	 N A;! �! ;�U;* �,�� �!*R � �,	 �� �	 

&�!��a ������
� ak� ���!	.  

   �6 ����- :
��� �� ��	*0 ��,�>  �"7�9 ��! �	EBNA-1  �	

 ��#%& A�#�!	 ?��@ �
������5/27     ��-  ���ER 8��"7�9 .1�! �+�	

 C;� �! �	�=#�!PCR �+�	     ����- :
��� ���! 	�
 �	 ��;�=# N�,

�	*�  ��- �,�+�	 ��! �� ��!50-10   1��! *�v# �+�	)18-13  9(  

  A�m N!*-Lorenzetti  �!��^�, ;71   !� ��#�%& �
������ �! �%&
�-

 �
eS *[� �!EBV  �� ��	*� ��,�> ; ���*-31 ) �+�	22   *�=�

 �!71  N!�!	 �!����- �! (*=�EBV  ��	
-)19( .  

���"7�9 �	   N*��H�	 NGrinstein   �!����^�, ;24  ���- !� ������-

 C;�(MGB)-TaqMan real time PCR    U;*��; �
�eS *[� �!

EBV  ���
��  ���x�, ; �9�u �
$ �	     .���	*� ����*- �
�
� N

�M  �� ��	*� C�!D0 �,11 ) ����-46 �J�#� N!�!	  (�+�	   a����M N

  N!*��- 1�EmEBV DNA  ����	
-)17( ���e"- �	  *��H�	 h*��) �! .

 U;*���; �
��eS  8���"7�9EBV  1���! ����� 	� ��)*��� ����! �	  

)22-20(  A�m �!
�L �- .Herrmann  ;Niedobitek   U;*��; ak�

EBV    ��	*� 	� !� ��#�%& �
������� D�6
��& �	 ��"7�9 �	 .�   ����M N!

  ��	!	 ��J�!59 ��
��  *[� �! ��#%& �
������ �! �%&
�- NEBNA-1 

 ;EBER �M .1Q*0 �!*R ���*- 	�
    j��, �	 ��� ��	*� ��,�> �,

 N����-EBNA  �! .	
E� 1Em!�� &  ;��	�@�> ; �� ��	*� ��U;* EBV 

�@ �!��_ ak�� ���� �;*- �	��
�    	�!��� ��#�%&)18(  ! *�- ���- . �� �   ��-

ku� �- ��
��8�k $!� * �k# �,!
�� �E�  �"9R ak� *-� EBV   �;*�- �	

������
�  ; 	�!�� 	
�; ��#%&��#Q� �,N .��#%, yR��# K+�S  

8;�=� �$*-  �"7�9 ��! �	  g���M ; ���7�- N�,    ;	 ���- ������

 ���- �;�- ; �- ��#%& ?��@ A�#�!	 �
������ �;*0EBNA-1  ���*-

  N���,�

� .����	*0EBNA-1    N���,�

� ���- ���%��k �	 1��Em  

EBNA-1 w�D- �=�      *�[� �!  �;*�0 ;	 ���! ���- 8;�=� ; ��	
- *�

��" N��M  ���	  �� .	
- �!	   �	 N�i�D�0M N;��=�7 	�n N*�0�	 ;

.1�!�� N��M *[� �! �@�
� K-�R 8;�=�  �;*0 ;	 ��! �!����- ���  

�����	 ����- `���E��! ���- `
��-* z����#�  �	
��- 1��Em ; �
��
� N  

EBNA-1  �	  A��m �!
�L �- .1�! �	
E� �!
��, ��ER 8�"7�9 �	  

    ��"7�9 ���! �- �-�>�Zekri   ��"7�9 �	 �!���^�, ;    N;� *�- ��� N!  
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Epstein-Barr Virus in Breast Carcinoma: A Study on an Iranian Population 
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Abstract 
Background: Invasive ductal carcinoma (IDC) is the most frequent type of breast carcinoma. Epstein-Barr virus 
is the most suspicious virus for the viral etiology of breast cancer. The aim of this study was to determine the 
expression of EBV nuclear antigen-1 (EBNA-1) in IDC.  

Methods: 40 Iranian women with invasive ductal carcinoma of breast were enrolled in this study. Tumors were 
assessed for the expression of EBNA1 antigen by PCR technique. Demographics of patients as well as 
characteristics of tumors including size, grade, and axillary lymph node status were collected and compared 
between EBNA1 positive and EBNA1 negative tumors. 

Findings: The mean age of patients was 48.7 year. EBNA-1 PCR assay was positive in 11 patients (27.5%). The 
mean diameter of tumors was 4.43 cm. Axillary lymph nodes were involved in 22 patients. Tumors were grade I, 
II, and III in 5, 19, and 16 patients, respectively. EBNA-1 positive tumors were significantly larger than EBNA-1 
negative tumors (5.5 ± 2.6 vs. 4.0 ± 2.4; P = 0.049). 

Conclusion: According to the results of this study, EBV might have a role in the pathogenesis of breast cancer. 

Keywords: Invasive ductal carcinoma, Breast, Epstein–Barr virus (EBV), Epstein–Barr nuclear antigen (EBNA-1), 
Polymerase chain reaction (PCR) 
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