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) H�I&)�2�I�(��NP   �NucleoproteinH�I&)�2 �(  ��

 �"""�/�
�"""�2 �"""� ���PB1 �PB1-F2 �PB2  )PA  �

H�I&)�2�""����  �JE""# �""�) H�G�&���""��HA  ""�

Hemagglutinin) ��1"""""""�G������ ) (NA  """""""�

NeuraminidaseH�I&)�"""2 �(  K���&"""� �"""�M1 

)Matrix1 ) (M2 )Matrix2 (H�I&)�""2 ) �""�L �""� 
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4� ��I&)�2�     ���"� ."�( ���"'&M2 )   ��"#��

H�I&)�2�"""I�(���;��  ) +)�"""�) �"""�vRNPs  """�  

Viral ribonucleoproteins ( )RNA ��2  �����) ����

�"""""""�RNA 4)�
 ,"""""""#�2���#�  
)�)vRNA   
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��f��(    �
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 .1G���	���   
 �	�"# �"E:� �����    H���"#���� 9��"��
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 �
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���( ���G& 	\�#
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 ��������� +)��) �)� �� 	�#  �� 0�2 �
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�"2  ��1";&  1"�
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100 F�� �� �
�2 �� !#
 	1�� �
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0eG""# 4��""�� ���""#� !��""# � 	�""U� ���""� 

.��""#  :�""��G& �""�   W)� �� ���""CG� H""�� ���""�

	1�'� ) �M��# 5�#� �h� �2��#)���� �CPE   "�

Cytopathogenic effect  4��""�� 
�)��""� ) (50CC 

)Cytotoxic concentration 50 r""�� ""� ( ""��� ��

Trypan blue .��""# .1""= 	
��""#�  �""�A549 �
 

!��2)����  ��48   ,(��"& � ��/106    �"� �
 .��"#

    �"�a S"& ���"'& �� K"2 .1= 	
�
 !'( S�Q  �

!:� �.��# �� ���( .��# �� 	�U� d��O� ��   "�
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!��2)���� �.��#  ��
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 �37 �8�
 ���# �   
��"�

 )2CO 5      ��1"�12 �"C� �� �"���)� ) 1"G�$�� ���: 17�


 41=CPE .1�1= �#��� 48    �"( !"'( �� K2 !�#

       ��"'��= �� K"2 �!"#� �M��"# �"�g�& 4"�� H���3�

.��#  r�� ��Trypan blue 4 S�Q F�& �� 17�
   "�

.��# 17�
 ) 	
)�$�     H��&a"� .1"= �;"#J� 	1�� ��

     �� �"��( 1"=� 0�"( �"� �( 	�U� !C�L50   1"7�


.��# ���#� �
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�# �E:�.��# ���� 	 .1= ��$�� �C� �
 ���G& ��    
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 �+)�"�)

0�2     �"h� "� .��"# �� +)��) .U&� �� 0�2) 4����

 K"2 ) (,�-���       �"� +)�"�) qi"8 �� K"2) 4�"���
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 .��""#

    	1"GG( ���"�� �"��)
 � ��������� +)��) ) 	�U�

)MOI  �Multiplicity of infection  "� ����� (1/0  )

1    �$"Z� S"�Q �� �� ����18 1"�
��   ���"� )  �"�
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 S�Q �3Q �!C�L  

  1�"= �!"��2)���� �� �
     ��"= �"��1GQ �"�
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1    �"""�
 �
 !"""��2)���� 4
�
 ���""": �� !�"""#  

37 �8�
 ���# � �
���    S"�Q �"� VE# �� |��O�

 ���O&1�
��  T�J� )DMEM  H��\�8 F�# �)R

 !""��2)���� .1""=   61""� ""�48   �""�
 �
 !�""#  

37 �8�
 ���# �  ) 
���2CO 5  .1= 	
�
 ���: 17�


   �� !"%��� W)� +"#� ��CPE  !"C�L �"h� �   �"�

   �)�""� j�""� �""( 	�""U� d""��O�50  1""7�
CPE   

)Half maximal inhibitory concentration  �50IC (

S�Q �� ��� �
      N/"= ) 1"= �;"#J� �
�"= �

) ��O���SI  �Selectivity index  �"� "� (   �� ���"Z

 !;��50CC  ��50IC  .1�� !#
 ��  

 0�"2 �
   ""� �����""���� +)�"�) �4�""���1  =MOI 

.��""# �)�  �""�A549  !""��2)���� �
 �""(  �""�  

24  ,(��& � ��/105  	
�
 !'( S�Q �� �
 .��#

 61� �� �1�
�� 	1=1  Kf"# .1= 	
�
 qi8 !�#� 

 	1= ���O& S�Q �� VE# �� �#)��) 4����f#�#
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!C�L ) 	�U� ��   T�"J� �
 	1= ��3& �DMEM 

     !"��2)���� .1"= H��\�"8 �F�"# �)"R    61"� "�  

48   �""�
 �
 !�""#37 �""8�
 ���""# �  ) 
��""�  

2CO 5  ) !""$�� ���"": 1""7�
SI  �""� .1""= �;""#J�

 .��# 4
�( 	
�M� F\G�A549   ������"���� +)��) ��

) 1'� 	
)�$� H��f��& .��J�15.(  

 !""=��)� 
�1""%& ��""����  �""�mRNA  4BNP 

""� +)�""�) �� 	
��""#�  0�""���Real time PCR   

)Real time reverse transcription polymerase 

chain reaction( :  ���O�""""#� ���""""�RNA  �


4����f#�#   !"�( �� �M��# !'( ��High Pure 

RNA Isolation )Roche, Germany D�""""E� (

  �"���� .1"= 	
��#� 	1��# !(�= ��%M����#
   �"�

RNA   �"�
 �
 	1= ��3& 20-  �"8�
  ���"# �   
��"�

4B 4�� ������ ���� .1�1= ���13\�  NP   +)�"�) )

  �"( H�� N�O'&»    	1"= .��"# 
��) +)�"�) "��  )

  �!"""""#� �"""""�$� �"""""�g�&« � �"""""����L� ��  
NPF: 5'-ACTCAGCGACCAAGAAGGAA-3' 

 )NPR: 5'-CAGCAGTTGCATCTTCTCCA-3' 

 !"""""�( )SuperScript®qRT-PCR SuperMix 

)Invitrogen, USA) 1= 	
��#� (16   .�"UJ� ��1"-� .(

 �� 	
��"#� � 1 Fluorescence SYBRGreen reporter 

 )
 6%E: ���
� ���� ��"=�     4"�� ) 	1"= �"�g�& ��

�""/�Q W��� ) ���""#� �Ct  ""�Cycle threshold (  

 4B 4""""""�� """"""� �""""""��-� �
β-actin �""""""�    

 1�"""""= 4��"""""G��"""""�/�
 �"""""����L� """""�  

 ß-actinF: 5'-TGCTGTGTTCCCATCTATCG-3' )  
 ß-actinR: 5'-TTGGTGACAATACCGTGTTCA-3'   


�)��� 1�
��.  

	
�
  F�"� �� 	
��#� � 	1�� !#
 �� ��   ���"$�SPSS 

 �O"��  �16 )version 16, SPSS Inc., Chicago, IL( 

     ""� c��"/� ) !"$�� ���"": ��"���� 
��"�050/0 < P 

�G%� 1= ��$�� �C� �
 ��
.  

  

���	 	
  

 !=i� �� K248    !":� V�"-�& 4"�� �� !�#   �"�

 4���� �	�U� d��O�50CC 	�U�  	�"�� �   �"E:� �

 .��# �)� �� 	�#A549  � �����6/82  �� F��)����

���� !C�L �( �G%� H�1� ]1�� !#
 �� ���M  0�� ��

 0�"2 �
 .!��� ��J& ��: .��# ���� H�� ��   4�"���

�
 S�Q �� 1�=   !"C�L �)
 �"� ) .��#   �"�

�	�U� .��# ���# �   �"( �M"R �
 .
�� �%�;X �
 

S�Q �1�= � S�Q ) +)��) �� |���� �� �h� 

1Z ��#)��) CPE .��# 41= *��� ) 
�� ��=  �

4� 41= 	1G( ���2 6�# �
 )   	1�"'� ���� �� �

1=  ��=)1 4���� .(50IC  � �����47/5  )SI   "� �����

10/15 F��)���� �� ���� ���M .1�� !#
 ��  

��R�� �
 0�2 �   ^�"�� +#� �� �4����  0�"���

   �)� �"� ��"h� ,�-��� ��X �� 	�# �E:� �eG#���

!=�1� ��������� +)��)  .��"# 1G��� )    1�"= �"�

  �
 +)�"�) ��� �1�
�� 	1= 	
�M� +)��) � T-$ �(

     !"=�
 �e��1"& 0���"$� �	1"GG( ����� �)
 H��] ��

18/0 ± 68/3  �""�17/0 ± 53/4 �)R"""1 &"""���' .

�2 z���� ��  ���M)PFU/ml([. �� ��X ���'�  0���"$� 


�1%&  !"=��)�  �"� NP  +)�"�) ) ��"= 2 ( 4"'� 

	1""G�
 � �""�g�&  .!""#� 	�""U� ��""sR �
 +)�""�)

	
�
  	�"U� �( 1G��� H�� �\��� �  	�"�� �   �"E:� �

    ."""U&� !"""�M%$ �)� ��1"""���
�� �"""h� �	�"""#

 H�I&)�2�����HA     �"( ��"Q ]
��1"� ��������� +)��)

�& ) 	1= .��# 
��) +)��)  .!#� ��$� ��g  

K2 �
  4���� �4����50IC  � �����05/2  )SI  �����
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 �29/40 F��)���� �� ���� ���M    �� K"2 .1"= �;#J�

 !=i�48   .��"# ���"# �!�#  "�   ) 
�"� �"%�;X 

.��# 1G���     
�"8) F1"� "� .
�"� 1�= �� CPE �

 �� +)�""""�) �""""�� 0�""""( 18/0 ± 68/3 �""""�   

18/0 ± 45/2 PFU/ml !=��)� 
�1%& 0�( ) �� 

 4BNP 1= 	1�'�  ��"'�� 4���� .SI   �;"�� 0�"( �

!=��)� 
�1%& ��  H�� 4B    1�1"= 0�"( ) �"�/�


0�2 � ���-� �
 +)��) ���  	1"G�
 4'� �4����  �

 �""� +)�""�) .""U&� �� K""2 	�""U� �""( !""#� H""��

	1����        	
�"( ."��� �� 
�"/ �"h� �.��"# VE"# ��

+)��) �( ��Q ]!#� ��$� ��g�& �	1= qi8 ��  �1��

.��# �
 �� 	1'� �'�G� �\�
 ��  ��=) 1��2.(  

 	�""U� �5""�&�& H�1""� 	�""�� �  �	�""# �""E:� �

	1���
��  .U&� !�M%$ �HA !��� )  ��g�& �)� ��

+)��)  � ) qi8 �( ���   .��"# 4)�
 ����"#)1��

	1= 
��) �1�� �h�� 
��1�.  

  

 ���1 .��	
  ��A549  �� ������� ���� �� �����	��� ����� �  !"� !��#�1  =MOI )Multiplicity of infection&�' �� (  �  )�*+�

!��,- !��* � ��	
 )"� !"./ � )"� 0��  �*�� 1#�	
 2�
� 3�4- .!��
 156� �  +� 7' �24  !"�:* ;-�
1* 0�� ) "���  1��<�100 .(×  

  

  
 ���2 .;����� ��"?�  ��NP !��,- ��@A �� �����	��� ����� !��* �  �� !��
 156� �1 = MOI )Multiplicity of infection �� (

&�' 7' � )�*+� ��	
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���  

���  ��"��       1"�13& ������"���� ��"38 ) 	
��"�� �"�

!�%�8 ���� �18 ��    VE"# �
 ����"�R ) �����

  	�� 4
�"� 4"#� .1G��� ��38     �"'��� ) ."-��� �"�

  �1""�12�� ) �1""�12�� �S""���B 6��""���& �+)�""�)

9�G& ���� �� ��# 41= ��1�12 ) ��B� ��    �"� F)"-�

      �"R��� �"( �&";�(�& �"$�%� �"� ��� �^��� ��)��


�""/�Q d""��O�  ���"": c1""� �� +)�""�) ��1""�� �

�� !#� 	
�( ��'�� �1G�
 )17(.  

,( ����� 5X !�1: ��M
 �� 4���   4
�"� �G���

��3&       H�"Go�� ) �����"= �"�)��
 �"� !;"�� 4� �

    4� c�"U� �� �"=� ,"( ��"�� �����    0"O� �"�

� �����      �"U�/� 
�"/ �"� �� �"�)��
 6"-�-J& �

	
�
     1"Z �"h� 6";h� ) 	
���� 6-�-J& 
�8) � .1��

	�U� �#)��)   �1"�y��)�$ ����
 �( 4��� �/�� �

) 4�G�(����� 4� 6-�'�  �1G��� �4� �h� �\��\Q   "�

+)��) �)� ��        �"�( ��"X �"� �"%ME� 
��"� �"�

.!#� 	1'� NO'�    

  !"�M%$ �0�)b"2 H�� �
   	�"U� ��1"���
��  �

	��� !'( �
 	�# �E:� �    4"��� �"��G& .��# ��

  �""�R�� )
 �
 �����""���� +)�""�) ""� 	1""= 	
�""M�   �

0�2 K2 ) 4����      �� 4"G��X� ���"� ) �"#��� 4�"���

      "� ��"O��� N/"= �	�"U� �"#)��) 1Z !�M%$

��  	1"GG( 1���& N/= H�� .1= �;#J� 4� ���Z  �

 �#)��) 1Z !�M%$	�U� �%:�)    �"� ]!"#� 	�� �

 .1=� ��=�
 .��# �)� �� ��# �h� �( 4�����  ��g�&

���# �/��  ����������� +)��) �� H��f��& 4
)�$� �

.��#  H��"# 1:$ ��    .!"#� ��)�"Z �"I&)�2   H"��

H�I&)�2 ��1G;�Q ) .U&� �,���� ,��� ) � 0G(  ��

.��#- .��# ) .��#-   �"� H�"� �� �� K���&�   .
�"�

    .��"# 41"= 	1"G( ���"� ���M
 H��� ��    ��"�� �� "�

�� 	
)�$�    4"�� 61"� ) H��f��& ��1-� �o�GQ .
�=

      	1"�� 4��"& �� �
�"= 
"�� .��"# �)� �� 4� ��
�h�

.��# 4
��    +)�"�) �"�� �"e��� �
 ) �    	
�"M� �"�

�� ��#( 	1GG(   .
�=  

   �""( !""#� H""�� �\�""�� H�""'�2 6""%ME� ^�""��

.��"""# �"""� �"""2� F�"""��& �"""��G& �4"""��� ����
 

H��""# ��""��I&)�2 1""G�� TMPRSS2 1G�""�� �""( 

H�I&)�2 HA +)��) ��������� �� �� W�� �� 1G�
 ) 

�
 ��e��� T���= 
)�) ) ��g�& ��M)� �  H"��  +)�"�) 

4)1� ��� �� 4
)�$� H��f��& �� ,���$ ��  ) 1"GG(15 .(

   	1"GG( "-M� �����"���� +)��) ��\�
 c�X �� �   *�"�

����� 	1= ����    �
 4"�� ) �)
 �"� �����) �M��# �

 .��#A549 ) !#�16 �( 4� ���� �0�)b2 H�� �
 .(

  	�"U� �"#)��) 1Z �M��R� �h� � ��/�1&   	"�� �

!'( �� H��f��& �
�'� 
e��  1'� 	
)�$� �M��# ��

 4���� )MOI  �� ���( +)��)2    .1"= �"�$�� �C� �


	
�
 � �#��� H�� ��   	�"U� �"( 1G�"�� H�� �\��  �

	���  !�M%$ �)� �� �	�# �E:� �HA    ]
��1"� ��"h�

0�2 �R��� �)
 �� �
 �( ��Q  K"2 ) 4����   �4�"���

  .!#� ��$� ��g�& ) 	1= .��# 
��) +)��)  

 �"� ^��� c�/ ��       ��"%ME� H"�� �
 	1"�� !"#


   	�"U� �"( !"#� 	1= 	
�
 4'�     �"h� 	�"# �"E:� �

� ��1���
��  .��"# �
 �����"���� +)��) �)� �   �"�

�""""""��(  ) 4�""""""# r""""""# �MDCK  """"""�  

Madin-Darby canine) 
��
 (18  .��"""# H"""�� .(

     �� �����""���� +)�""�) ��""#�18 ���""� ���""O���

�����   �"�M)� �"�g�& ) 
)�) ���� ) !#� �G�M� ��  �

�� ��)�Z 4� �� H��2�& 4
)�$� �+)��)    "G� .1"=�

 +)�"�) ��� 0�( 
��
 .��R� �H�� ��    	
�"M� �"�



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /352 ���� /  ���!��"# 1394 1614 

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

  .1""=� .��""# �""� H�""�f��& 4
)�""$� �� �""=� �	1"GG(

Roschek ) 4�����  �"h�      �"� 	"�� H"�� ��1"���
��

 !""�M%$HA +)�""�)   �""���� 1""�y��)�$ S""� �""� ��

)5,7,3´,4-tetra-O-methyl-quercetin 9�"""""""� ) (

������""""""#� ) 4� �dihydromyricetin-3-yl-3,4,5-

trihydroxycyclohexanecarboxylate !;"""""""�� (

	
�
 ) 1��19.(  

 �� 2 6;�(�& ����
 �( ����� ���( ��X��   ��"�G$

    ���"'�� 1"�y�M�M� ) 1"���(��� �H���2# �1�y��)�$

     �"� ��1"���
�� �"h� �� �&"8�
 
��
 .��R� �1G���

!���� �)�   �
�";3� �
 ) 1G=� ��=�
 �#)��) ��

 ) 1G"=� �hk� ��� ����� �G�M� ,���22-20  ^�"�� .(

   	"�� �4"��)� ��1���
�� �h� �\��� 
1%�� 6%ME�

 "� �G=�(   ��"G�Q T"�:  �"��� ��     ��"G2�B �"� 	"�� ��

 �	����� ����/�# ���� ��&��7 ���( �� ����1%�=

    �����"���� +)�"�) �)� �"� �;# �Q ) z17: ��

) !#�28-23	�U� .(     H"�� ��"'�� �"��M� ) ��� ��

��2 6;�(�& �� �GL �4���      H�"�� �"� ) !"#� �"�G$

 �"�M)� �R��� �3� ���M
      d":�& "� +)�"�) �"�g�& �

 .""U&�HA    ) ��\""'���� T���""= �
 .��""# �""�

4� �M��R� 
����� �� 4�� �  .
�=  

  	�"U� �"( !#� 	1= 	
�
 4'�  �"'�� �   	"�� �

�""2 !/""# �	��""��� H�I&)M  �
 �����""���� +)�""�)

  �"� d":��� �� 4���� .��# ,#�2���#    ��"h� ) 1"G(

 +)��) ���� H�
���� ��e& �)��
 �� ��;=H1N1 

) 
��
23  .(  

      !"�M%$ H�"=�
�� �z1"7: �"� ��"7� 
�����

��2  �"�   4��"�� 0�"( ) ���mRNA   H�I&)�2�"I�(��

) !#� ��������� +)��)28   �"� ��"���) ��1"���
�� .( 

 �� |���� �;# �Q �)
Epigallocatechin  !#� 4�

 �"��� !�7/ �� 	)�� �(     �)� �"� ���": ���1�"�(�

!�M%$  ��HA  )NA  41= ��/# )RNA ��2  ����

��R�� )
 �� �
 +)��) 0�2 �  K"2 ) 4����   4�"���

�� �h� ) 
��i�24 .(  

 H""�� �� �
)1""%� 
�1""%& �""#)��) 1""Z ��""���2

.1� �
 4��� �R ��    .!"#� 	1"= �"#��� ��� ����

	�U� �'�� ���M� ) ��� ��    ����1%�"= ����"� ��

  ��1"-� �
 ) 1G��� ��G$ ��1�#� ) 1�y��)�$ �)R

 �� ���(10  �"��� �� F��)����     �"R��� �)� �"� �"��M

��M)�      �"h� .��"# !"'( �
 �����"���� +)��) ��g�& �

��  �"� .��R� .1���i�     �"� ��1"���
�� ��"���2 
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  0G""& ) ""�B$)�(� 
�""���� S""��J& �""�M
  �""�
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 �+)�"�) T#�& 	1= -M� ��&�1��(�

	�U� .1=� ��'��   �� �"GL ��&��7 ���( �� ��� �

��2 6;�(�&      !"C�L �
 �"( !"#� H���"#���� ) ��G$  
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)�) j�"� ) !#� �hk� +)��) ��g�&   .��"# �"� 4�

��        �W�"� �
 	�"U� H"�� �(���"/ c�"U� .
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) !#� 	
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�
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The Potential Inhibitory Effect of Sambucus Nigra Fruit on  

Early Replication of Influenza Virus  
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Abstract 
Background: Influenza is considered as a serious threat to human and animal health worldwide. In 
recent years, with the rise of drug-resistant strains, antiviral property of herb natural components with 
fewer side effects is of great importance. In this study, the potential antiviral activity of Sambucus 
nigra fruit was evaluated in human epithelium cell (A549) cultures infected with influenza virus.  

Methods: The aqueous extract of Sambucus nigra fruit was prepared and the cytotoxic concentration 
of the extract on A549 cells was determined. Subsequently, the 50 percent inhibitory concentration 
(IC50) of various herbal extract concentrations for inhibiting the replication of influenza virus and the 
selective index (SI) were assessed following pre-treatment (before the virus attachment to cells or 
direct effect) and post-treatment (after virus absorption to cells or indirect effect) procedures. 
Inhibitory effect of the herb on virus replication was examined via using virus titration and 
quantitative real time reverse transcription polymerase chain reaction (real time RT-PCR). 

Findings: The concentration of 82.6 µg/ml was the threshold dose of the substance that did not cause 
a cytotoxic effect against the cells. The estimated selective index of the extract before cellular 
attachment (15.10 µg/ml), increased viral titer as well as synthesized viral nucleoprotein RNAs 
indicating that the herb had no direct inhibitory effects on viral hemagglutinin activity. In post-
treatment, the higher estimated selective index, a significant decrease was seen in virus titer and viral 
nucleoprotein copy numbers confirming that the herb inhibited virion budding and release activities. 

Conclusion: The results suggest that Sambucus nigra treatment of the influenza virus infected-human 
epithelial cells may affect either inhibition of virus particle release or involving in cellular lipid raft 
function. Mechanism of this interaction will be investigated in future studies. 
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