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

�����	���- #������".�� ����� /�01� � 2�2� ����������� ����� ���- %� ��3�� �� .	-�  �% '56�7� 

�8�  ����� �� (�!" )��9�"�" :-����2;Rhabdovirus carpio) ��=> (���� :���� ���� #SVCV#(  %�

'@��� A��BC�&- �%�-��,EPC  ��� (�!" )��9�"�" �� ����� '� (��6� :6�&- 	��- �2D�� �� .2� :-

	E&F %� � 2� 3��5� :6�&- (��� ��� �� (�!" )��9�"�"3���� ��, 	E&F %� ����") :�- '50CC5/0 ���� (

'@���'@��� .2� (��ID-� �%�-C�&- �%�- ���$�, J�!&� ��� �� '� (�!" )��9�"�" �� ����� '� (��6� ��,

C�&- .2� K�L"� 'D��- ���M ��+�� �� J�!&� � %��� �E" %� #%��  � )2� '� #(2� J�!&� ��,� N�-� ��8

C�&- 	�5�@ )����O� � :6�&-��� (2"% ��, 	E&F #P��D" ��-� �� .2"2� :-" )��9�"�" :�- '��" �� (�!

C�&- ��,EPC mg/L62 $�, J�!&� ����� �� �� :6�&- )�I&� ��$�� #3�ST�, .2� 3��5���+�� � ��� �

% N���� '�39 % �26  % )2� 3�� �� '> :6�W �� #���100 C�&- N��0� /6�+ ����� �� (��6� 2,�� ��,

� 3�� ��-� �� .2"2�	E&F �� (�!" )��9�"�" #'56�7�F �� :Y-�S� 	�&��Z %� .> 	��- �� ��,C�5
� �%�-

:� � 	-� �����+�� ��=> (���� :���� �����"�I� ���� �� :-����2; ���� [� ���S� '� 2"��� 	 �\�W

%�SVCV �$�� ��.���] ���Z �E"2� ����� 

��B�2� :�<�-, �$��" #:���� #:-����2; ���� #�����"�.(�9�  

1-  2��� :-�S���> ��L1"�� �_�6�����`��	*�% (��] #-� ��%� (�a1"�� #	�� 2W�� #:-�S�� #	�� #:�b����. 

2-  �����D-��$�� (2`1,�c�d� ����� #:&+�� ��, #��1> :�b�� K�&� )�!�!e� '*-�����%�- )�!�!e�# %��� � �

����� #:6$"� �2S� #�%���1> P����. 

3- 	*�% (��]�����D-������ #	�� #�b�] (�a1"�� #'��� K�&� (2`1"�� #:-�S�. 

* :C�f*� (2S*��" mohades@yahoo.com  
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6�</� 

:� 'DI] :���9 '� )��9�"�" �Z�2W '> 2"��

�� ��5�� %� :`� (��2e� �� �,100-1  �D��"�"

 .2��� )��9�"�"�� � �7Z  ,�> ��6� '� �$&
 

 3�ST�, � g�e�  ��$
� #J7-  ��$
� 'L�D"

 �$&
 )��9 �� '*��!� �� #�D1�� ��������+��

h�$���#  %��� �����+ %� �� �2�2@ i��+

:�2S,� )Pokharkar et al., 2014(. '� 

 �  "��  ��$
� '� '@�� �� � ��6� 3��,

 2�6�� �� �1� :��"����� %� (��ID-� ����+� #�, 

 )��9�"�" j�75� ��+ '� �� ����% '@��

(��> %� (%���� .2"�)��9�"�"  %� :5�-� (�D*] ��

:� (��ID-� k��S\ � K�&� ��,�����> .���

3*>���"�" #�,��*S-�"�" 2S"�� �"�" ����S
 � �,

 %� ����*� �W :��"��� #'"�2S���, :"�-�����

	�b- '� l���� )b`1� � �m�2�6�� � 

"�I� C�DS> � ���a1��:� ���� �� 	��� 

)Pokharkar et al., 2014( .  

:]c����, ���� %����� %� (�!" :���`��2; 

���Z '@�����+� .	-� 'D���  '� (�!" )��9�"�"

 N-�S� :���`��2; 	�&��Z ��6������ �� 

������ ����� %� ����*� #:����� k��S\ �� �%

:"�I�2; )�Y�>�� � :D��2�� � :1���� (2SS>

'D
�] ���Z :5�-� (��ID-����� ��%2S] � 2"�

)Ahamed et al., 2010 .(#��@� 3�� �� 

)��9�"�" (�!" ��T�,  ���� %� ����*�

:���`��2; ���Z '� ��L�� )��8� 	��- �� 

)���@�� (2"%  n&D0� )�@�� ��	-�. 

	E&F 3��5� 3�����S��� � 3���� 	��- �� ��, 

3�� 'S��� :����> �� C�W���� '�  �� ���]��>

 	-� 	��,� $o�W ��]�"�] j��p� � k��S\

)Ahamed et al., 2010.(  

 ��=> (���� :���� ��SVC )Spring 

Viraemia of Carp ('� ������ [� K�" 

 �� ��*� � (2S1> )2� ���,����=> (���"�+

)Cyprinidae'"�] %� ����*� � ( �a�� ��,

.�� .	-� ���,�� ���� ������ .ob� 3���

�$��"�+ #:�`� K��� #:D-����% ��,

�����.1M :]�% :]2�Y*M � �$��"�+ #�,

'O�� � C��5� K2� #:11�� ��, h�� 	���" ��

:,�� .	-�  �� :,�] )�I&� ��$��%70  $�"

 (2� ���$]) 	-�Ahne et al., 2002 .(

 ���*� ��$�� '� ������ 3�� r��� 3�����S�

:� ����%� 2"���� � ���pDZ� d�0� )���8

	*�%#������ 3�� ���� .����] ��@�� :7�e� 

Rhabdovirus carpio  	-� ����� '� '>

������ :���� (���� ��=> )SVCV( $�" 

j��5�  (���"�+ '� A&5D� ����� 3�� .	-�

Rhabdoviridae  sS@ �Vesiculovirus 
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(���#  'S���� � �`� :aS1
 ��,�t �����

�2�=�6 	-� )Ahne et al., 2002.( 3�� 

 :"��@ ��1D"� ��������� �S� � ���$] �� ��,

 )�"���W 	��2�� :"��@ ���%�-)OIE(  ��

g�"�7+ (��%����� 3��� ���$�� ��, ���� '�

:�2�� )OIE, 2012.(  

 :DZ�'!7S� �� ������ 3�� ���� 	�Ym� ��

 %� 2S�%��" � (��� �`1� ���*� �� j�W #���

 AB�S� �� :�� )��W C�`�� '�&> ���� 3��

 ���,�� 3�� ����� 3�� C�!D"� .	-� (��6�

'� N&F� :,��) :!
� )��\ -  A��B %� � (:,��

:� u� (��6� :,�� r�
2� � )�e���2,� 

)OIE, 2012.( %� :+�� 3�ST�, :� ��]���

�$�� ��T�, Argulus foliaceus � 

Piscicola geometra ���,�� �a"� '> #

2SD*, #:�2S"���  v�I�� �� ����� ���W  !"

2SS> )Ahne et al., 2002; Dixon, 2008(.  

 'D��] ���6�- �� ��25D� )�56�7� '�

 (�!" )��9�"�" 	�&��Z :-��� ��ES������ �� 

.*�"�]����`�� ��,�������%# 'D
���� K�L"� 

 	-� N-�S� :����> #����� %� ����*� �� '>

 3���"�".*�"�]����`�� ���� �� )��9 ���$] �,

 )�56�7� 3�� N&F� 'M�]� .	-� (2� '� ��ES�

C�DS> � j�W �_������, :"�*"� K�L"� 

'D
���� '"�] '� j�75� N&F� � :����D>�� ��,

	-� (��� :M��Z � #�� :����> 3�"�" �� )��9

C�5
��F����� �%�- :-��� ���� �D�> �,

 :���`��2; 	�&��Z '� '@�� �� .	-� 'D
�]���Z

 #(�!" )��9�"�" (��D*] '� �� ��"� ���]��>

�$�� k��S\ ��������� �_���� C�DS> ��,

���Z ���� ���$��3�� '� '@�� �� .	-� ��ED"�  '>

	"�I� %� ����*��$�� �� :-���� ��, ��

:� '� 2S"����`�  	�b� ��2� � :I0�2S��� 

 � '� 	���- .6�- ���,�� '� :DW��2SS> #

d (�!" )��9�"�" %� (��ID-� ���� C�5
��F �%�-

�_���� 3�� j�W � r��$� %� :-���� ��,

���� 2��� :,�� �����  .���] ���Z '@�� 3�� %�

#��  '56�7� j2, #�;�W 3��5� �2D�� ��	E&F 

C�&- �� (�!" )��9�"�" :�-��F(��� ��,  

Epithelioma Papulosum Cyprini 

)EPC(  �� %� (��ID-� s=- � '� ��ES�

 	�&��Z :-���C�5
��F �%�- :���� �����

C�&- �� ��=> (���� (��6� ��,	-�.  

  

D�� � .2���5  

��-� ?E, ��5EPC  

C�&- 	1> ��,EPC  	1> w�e� ��

EMEM )Eagle’s Minimal Essential 

Medium #Merck���6� #[-b
 �� � (��, 

2cm25 K�L"� 2�. s� %� (�����%�- C�&-��, 
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EPC [-b
 �� ��,2cm25	1> w�e� # 

[-b
 �� ��@��	=�� %� (��ID-� �� �, ��,

[� ���D-� x��+ j�p� ���2�s=- . ���� 

 �%�-�2@C�&-�, [-b
 n> %� #�,mL5 

 2SM %� s� � '
�;� [-b
 �, '� 3�*=���

 %� '!�Z����,  x��+2� ��2W 25� '&W�� �� .

mL50 w�e� 	1> EMEM ���W �
�� 

[-b
 '� s��� 3�2SM %� s� .2� (��$
� �,

 �� 	1> w�e� ���> l�&0� ���C�&-�,  '�

[-b
 ��De� #	=�� [�> '� �,&�	� ��,

24  �96  %� [� �, '� .	
�� C�!D"� '"�+

'"�+�, �&�	� ��,24  '"�+mL5/1  �, '� �

 %� [�'"�+�, �&�	� ��,96  '"�+µL150 

 ���W 	1> w�e�C�&-��, EPC  (��$
�

 d�� 3D*� %� s� .2�&�	� :���� #�,&�	� �,

 ���Z d�B�� 'EIe� [� ��2� (���2"  �� �

 ����Cº 28  )2� '�24 ��] 	��-� ����]

s� .2"2� %� )2� 3��# &�	�%� �,  (�e" {�e6

 2��C�&-�,  ���� :6�&- '�| ��`1� �

 2SD
�] ���Z :-���)OIE, 2012(.  

  

 (��-� �%�� 6	 �%/0 12�3�0�0 F�/-�EPC 

(%�2"� w-�D� )��9�"�" (�!" ���� 
  ���%� 3�� �� (��ID-�)US Research 

Nanomaterials, Inc.(�`���� # nm20 ��� .

���*"�=-�- �2D�� �� %� :D+��S`� :�� ��,

	Z� �� (�!" )��9�"�" ��,75/7 #5/15 #31 #

62 #125 #250 #500 � mg/L1000  '��� 2�

��$�� '� � µL150  '� ���`�  � �� �

[,�M 	�&� ��,96 ���W '"�+ [� '�| %�

C�&- ��,EPC  �!DS�2�. [,�M '� ��,

2,��  	1> w�e� '��1� ��$�� '� :IS�

	�&� ���-���`"� %� s� .2� '
�;� ���D-� �,

 ���� ��Cº15���% �� # ��,24 #48 #72 � 

96 C�&- ��25� 	��-C�&- � .6�- ��, %� ��,

}"� ��� '� 'D
� 3�� �&� ��=��� }"� �� �$���

C�&- ��� 3�� �� .2� �������, "%(2 

	Y*" '� ���� �����"9�I" }"� (��� �� �  ��

:�" d�@:6�W �� 2SS> '> C�&-��, (��� 

}"� �� d�@ :�2SS> )Tennant, 1964(.  

'@�� �� C�&- �`� ���O� '� ��25� � �,

C�&-����� ��,  :B �� (2�96  #	��-

) (�!" )��9�"�" :�- '��" 	E&F50CC(1  ��

 :6�&- (��� ���EPC K�" %� (��ID-� �� ��$
�

SPSS 18 �  '���� Probit Analysis  

 'Y-�e�2��� .  C�&e� #)�Y-�e� 3�� ��-�

�� (�!" (�9�"�" 	E&F 50CC5/0 )mg/L 31( 

 ����'@��� �%�- ��SVCV  ����  (��ID-�

���Z .	
�]  

                                                           

1- 50% Cytotoxicity Concentration 
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G��H � (5�IE����� %�J�� '�%�� ����

��+, ����	 (�%��  

 %� '56�7� 3�� �� ����� ���2"�D-� '��-

 (���� '��- #��=> (���� :����70/56  ��

) �_ 	Y8 (����30S(1/37505Z ) (�a1���%�

 k@������������� '���e�� ���,�� ��,# 

g���"��(  (��ID-�) 2�Stone et al., 2003( .

 '� ���> d�9 %� s� #����� ��m`� ��ES�

($�&�
��6 '"��" ���W C��� SVCV  (��ID-� ��

 �� :-���� (���� C�&e� #���D-� �7!� d� %�

 (��ID-�%� - ��,�D&�
 � :a"�-µm45/0 

 ��$�� '� � 2� �D&�
cc2-5/1 [-b
 '� ��,

 ���WC�&-��, �� 2 'D
��EPC  '
�;�2� .

[-b
 :�����,  ���� ��Cº15 ��]� ����]

 2"2� %�� 	I, )2� '� � ���� ��8� (2,�1�

� :6�&- N�-� �W��� .2SD
�] ���Z :-��� ���

 '� ����� J�!&�C�&-��, EPC  	���� ��

C�\� 	�S�� :D*�% � ��% ��,  �_�6�����`��

�b> II .	
���� K�L"�   

'� ��ES� /6�+�%�- �����# %� C�&-��, 

 (���EPC  ��$�� ����� '> ����� '� (��6�

����% ��8� N�-� :6�&- )CPE(1 ���2" (��ID-� 

 �%�-�2@ %� s� .2�C�&-�,  w�e� �D*� %�

	1> � ���$
� EMEM '� ���,# w�e� 

                                                           

1- Cytopathic Effects 

	1>  d�9 � 2�LS� 'Y��� '- ����� ���W

 2� N��0� �8� �� �� :`�"�`�C�&-�, #

����� .2"�� ��%� 	1> w�e� ���� '� �,

 )2� '� 	1> w�e� s=-10  �� � '!�Z�

 ����Cº4 ��� �� g2000 -_�I��D"� )5810R# 

Eppendorf# ���6�( 2� � C�&e� :��� 

(	"���"���-) '> ���W �������, �%�-�2@ 

(2� ��� �� (��ID-� %� �D&�
 µm45/0 �- 

:a"�- �D&�
 2� � ��  ���% '� �� ���]��>

'@���:��L� �%�-#  w�e� ��EMEM 

 ���� �� � ���D-�Cº80 - ���2�a" 2� 

)Haenen and Davidse, 1993.(  

  

 ����2%���6K2�� ��. L��$� � '�%������  

����  :-���� '"��" #����� ���-��D��

/6�+ (2�#  3�� '� .2� A�Z� :6���- ��� '�

 	�&� [� �� ��ES�96  '"��" #:6�+ '"�+

/6�+ �����  w�e� %� (��ID-� �� (2�

EMEM  '� 	Z� N��; �� � :6���- )��\

1/0  	Z� %�1-10  ��8-10  A�Z�2� s=- .

'"��"�,� A�Z�  '� ���`�  � �� (2�

&�	� ��,96  :6�&- (��� ���W '"�+EPC 

 %� '"�+ �, '� '"��" J�!&� .LW .2"2� J�!&�

 	�&�96  '"�+µL 20  � ���'"�+�, J�!&� �

 '� 	Z� �, �� $�" (21" �� :IS� C�DS> ���S�
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 %� s� ���-��D�� 	�&� .2"2� 'D
�] �E"

��� ���Z d�B�� 'EIe� [� �� J�!&�(  2� �

 ���� '�Cº15  :���� .	
�� C�!D"�'"�+�, �

 � %�� 	I, )2� '� (2� J�!&� '� )��\

%� '"�%��  ���� :6�&- N�-� ��8� %��� �E"

���Z :-���  �� .2� 	Y8 �� P��D" � 	
�]

.DI, %�� �����#  ��� AYB ����� ���-��D��

 ����S1��Reed  �Muench )1938 �� � (

 ��-� '7���1  K�L"� 2� :-���� �D�� � '�

 )��\mL/50TCID  ����2� .mL/50TCID 

 ��8� ��L�� '� �LS� '> 	-� ����� %� :DE&F

 �Z�2W �� :6�&- N�-�%50  %�'"�+�, 	�&� �

.��� :6�&- 	1>  

  

 6M	2�1:  

TCID50/ml= Anti log [-1- (
���

���
 - 0.5)] 

CPE %� [� �, :6�&- N�-� 2\�� r��L� :

	Z� ��,n&D0�.  

  

6K2������ 12�3�0�0 �%/0 �	 SVCV �. 

��-� ��5EPC  

'@��� �� (�!" )��9�"�" �%�-SVCV  �� '�

 ���'@��� �%�-� � ���$�,� K�L"� ���+2� .

�� ��� #���$�, µL100 ���*"�=-�- (�9�"�" 

 	E&F �� (�!"mg/L31  �µL100  C�&e� %�

�D�� �� :-���� mL/50TCID105×2/3  '�

 )��\[,�M �� ���$�, 	�&� ��,96  '"�+

:6�&- (��� ���W EPC  J�!&� 2�:6�W �� 

� ��� �� '>� � )��9�"�" C�&e� �2D�� ���+

 	��- ���M )2� '� ., �� :-���� C�&e�

 �%�-���L�.2�  ��$�� '� s=-µL200  %�

[,�M '� N�>�� 3�� C�&- ���W ��,EPC 

 '
�;�2� ���%� . ��,'@��� �%�-  � ��

� K�L"� ���` 2� ���� 	Ym� ��,2,�� �

 2,�� � /6�+ ����� 2,�� ���� (��ID-�

3���� 	E&F ��) (�!" (�9�"�" %� ��50CC .��� ( '�

C�&- %� :IS� 2,�� ��ES� (21" J�!&� ��,

EPC .2� (��ID-�   

[,�M '�, �, '� )2� '� � '"�%�� )��\

%� 'DI, [�  :-��� :6�&- N�-� ��8� %��� �E"

2"2�# C�&- ����� �� (2"%��F � (2"% ��,

 ��,�D�� %� ���`� �, �>9 � 	
�] K�L"� (2�

 )����O�C�&- :D0���, C�&- ��25� � ��,

:Z�� � :���%�� gb� (2"��� (�!" )��9�"�" ��8

.	
�] ���Z  

K�" %� ��$
�SPSS 18 ����� ���%� �  $�6�"�

s"����� [�'
�B )One-way ANOVA( 
 ��J7- :S5����� %95 '� ��ES� '*��!� 

C�&- 	�5�@ (��ID-� n&D0� ��,����� ��,

.2�  
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N���0  

 L��$�?O-&  %	 �%/0 12�3�0�0 (�� 6��0

��-� ��5EPC  

 '� :�- '��" 	E&F 3��5� ��ES�

C�&- �� (�!" )��9�"�" ��,EPC	E&F # ��,

C�&- �� (�!" )��9�"�" �25D� ��,EPC  ���L�

 2�C�&- 	�5�@ )����O� � (2"% ��, '�

)��\  )2� '� � '"�%��96  ���� 	��-

	E&F )2� 3�� ����� �� � 	
�] ���Z :���%�� 

mg/L 62  '����S�  3��5� :�- '��" 	E&F

%� �D�> 	E&F %� #P��D" 3�� '� '@�� �� .2� 

) :�- '��" 	E&Fmg/L 31 ( ���� K�L"�

 ���%�'@��� �%�-SVCV �!" )��9�"�" �� (  

(��ID-� .2� C�2@ 1 )����O� 	�5�@ 

C�&- ��,EPC 	E&F ���W �� �� ��,

 ��1" (�!" )��9�"�" n&D0��:.2,�   
  

L��$� %P2 (��%��<Q 12�3�0�0 �%/0 %	 SVCV 

'@��� �%�-SVCV  �� (�!" )��9�"�" ��

C�&- ��,EPC '@��� ��� �� '� �%�-

 #P��D" ��-� �� .2� K�L"� ���+�� � ���$�,

'@��� ����� ��C�&- ���$�, �%�- �� �,

 � (�!" )��9�"�"SVCV  %� :6�&- N�-� ��8�

 �� � ��� 	��� ���Z �%�- '@��� K�- %��

'@��� (��� �����% �Z�2W �%�-50 [� %� '�|

.2� :6�&- N�-� ��M� :6�&-  

  

 ��<K1��-� ?�$�K 12%��R� : ��5EPC ?O-& ��9A �.�%/0 12�3�0�0 S-�T� ��5  

 12�3�0�0 ?O-&

�%/0  

)mg/L(  

 6���2 .2<$�

 ��-�EPC 

)Cell/mL( 

��-� .2<$�)  �.%� ��5Cell/mL(  

24 ?8��  48 ?8��  72 ?8��  96 ?8��  

1000  310 ×5/6  310 ×7/5 310 ×2/6 310 ×5/6 310 ×5/6 

500  310 ×5/6  310 ×9/4 310 ×4/5 310 ×/.6 310 ×5/6 

250  310 ×5/6  310 ×5/4 310 ×8/4 310 ×6/5 310 ×9/5 

125  310 ×5/6  310 ×1/3 310 ×3/3 310 ×9/3 310 ×9/3 

62  310 ×5/6  310 ×7/2 310 ×8/2 310 ×9/2 310 ×9/2 

31  310 ×5/6  310 ×0/1 310 ×3/1 310 ×3/1 310 ×4/1 

15  310 ×5/6  310 ×7/0 310 ×5/0 310 ×2/0 310 ×2/0 

5/7  310 ×5/6  0  0  0  0  
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N�-� ��, � :]2���] ���� :6�&-

C�&- :]2�1>gb� ��L�� � �, :6�&- ��,��� 

C�&- )�I&� C�Y"� '� '>�� �2� (2S> � �, �,

:� u� [-b
 n> %��� �`�) �1 .(  

� ����� ��� :6�&- N�-� .ob� %��� ���+

 ��D�> ���*� )2� �� � ��� ��2S> ���*�

 	
�� %��� ���$�, ����� '� 	Y*" '����B '>

 :"���� %�� �� :6�&- N�-� ����� 3�� ��

'@��� �%�- '*��!� �� �D�> ���*� )2� �� �

 	-� :6�W �� 3�� .2� (2�� ���$�, ����� ��

 �� '>:-���� 2,�� �����#  :6�&- N�-�

 %�F� K�� %�� %� :5�-� 2� %�� ����� �� �

C�&- :���� .LS�3�� 3�; .2"2� ����" �,  '>

 2,�� ����� � (�!" (�9�"�" 2,�� ��,����� ��

 (2,�1� :e;�� :6�&- N�-� ��8� :IS�21".  

  

  

 [��1: ��-� ��5EPC 6K2�� ��� ��� �. .����S�2 (4�� <5�� ����� (]'�%�� <5�� ����� ( ^ (

 �%/0 12�3�0�0 � '�%�� ���
�5 ���� 6K2�� �����.6K2�� ����� (� ����� �%/0 12�3�0�0 � '�%�� �%�H

 %���_� (����B�
	)100 .(%	2%	  
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 ��,����� �� :6�&- N��0� #3�� �� (�b�

'@��� �%�-� � ���$�,� ���+ '� ��B

:S5� ����� 2,�� ����� �� '*��!� ��  ����

 �� :6�&- N�-� ��$�� 3�ST�, .��� �D�>

� ������ ���+ '�:S5� ��B ����� %� �D�> ����

'@��� �%�- �� #P��D" ��-� �� .��� ���$�,

��� �����( '@����%�- C�&- ��,EPC  ��

SVCV :���� ����� 2,�� ����� �� #

C�&-�� 2SD
� 3�� %� �, :6�W  ��$�� '>

 ��,����� �� :6�&- N��0�'@��� �%�-

� � ���$�,� N���� '� ���+39  �26  2\��

 �`� .���2 C�&- 	�5�@ )����O� ��,EPC 

���� ��,����� �� �� :�  ���" '56�7�.2,�  

  

  

  

 [��2: ��-� `�%T� �2
�� ��5EPC .��� ��5����� �. 6$��M�  
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b=	  

.*�"�]����`�� '�&� (�!" %� (��ID-� %� �,

 ����p� .	-� (��� �1� '@�� ���� %�����

 j��t %� :���F ���� ���2�a" ��ES� '� ��D-��

 (�!":� (��ID-�'`- 3D+�2"� �� �� � 2"��> ��,

 3�� %� �� :5- ��+ :"2����� d� �� (�!"

.*�"�]����`�� ���������� ��, 2SD��� �%

 #:"��% � �2�e�)1390.(  '� (�!" )��9�"�"

��6� �7Z .> � (%�2"� ���*� [M�> #��+ ����� 

g�e� � k�-� J7- ��������+�� � �����

 :�|��2SD*,  ��$
� '� �LS� ��� 3�� � 

:]c����, :���`��2; ���, ��  �� '*��!�

h�$� )��9:� (�!" ����� )Pokharkar et 

al., 2014(.  

� :���`��2; i��+� '� �LS� (�!" �8

 #:D��2�� k��S\ �� �� ��$
�%�� (��ID-�

:1���� � :����� (2� .	-� ��S>�� ���a1,�c� 

 (�!" :���`��2; :����> :-��� '� ����*�

 '�&�.*�"�]����`�������� ��,�%  n&D0�

'D+���� '� j�75� )�56�7� 3�� �m>� '> 2"�

��D>�����Z � �,) 	-� (��� �,Sondi and 

Salopek-Sondi, 2004; Kim et al., 2007; 

Chernousova and Epple, 2013 ��� .( %�

[��- �" :-����2; i��+ �D�> (�!" )��9�"

���Z :-��� ���� 'D
�] �  %���- �a��  N&F�

����� ��� �� )�56�7�K�L"� :"�*"� ��,  'D
��

	-� )Gaikwad et al., 2013; Mori et al., 

2013�$�� k��S\ .( ���pDZ� ��>�� %� �����

� 	-� ��"� AB�S� %� ����*� �� .�� 

d��`����, �������% :`� %� .��3��� 

�� .2SD*, 	5S\ 3�� )�2�2�� 3��  #3��

����������� ��, �%	���- ��6� '� �����

K�
 ��@� 3�ST�, � )�I&� �|�� u�" #|�� ��,

(c�� ���*� 	��,� %� #	�b� ��2� �Z�" ��

�����+�� D*, .2S  

 :-��� '� ��� 3�D*0" ���� '56�7� 3�� ��

 '�&� (�!" )��9�"�" :-����2; 	�&��ZSVCV 

 (2,�1� � 2� 'D+���� 2� %� (�!" )��9�"�" '>

 ��>�� ����� �%�*6�5
��F �� :Y-�S� 	�&��Z

�����+�� ��� 2S"��, $�" (�!" )��9�"�" 'M�]� .

��� %� �a�� ����*� )��8� ����� �$&
 ��,

 3�����S� � 2SD*, :6�&- 	��- '� ��ES� '�

	E&F %� 2��� �� ���]��> 3���� 	��- �� ��,

�ID-�(� ��>. �� 3�� '56�7� �� K�L"� 

 ���%� ��,'@��� �%�- �� (�!" )��9�"�"

	E&FC�&- �� n&D0� ��, ��,EPC  	E&F

) )��9�"�" :�- '��"mg/L62 'Y-�e� ( 2� �

	E&F %� s=-3���� ��, '��" 	E&F %� ��

) :�-mg/L31 ( '� ���%� ��ES� ��,

 .2� (��ID-� ����� �%�*6�5
��F  
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 '56�7�'> ��� ��1" �;�W  %� (�!" )��9�"�"

 ���*� ��*"�D� �%�*6�5
��F �� :�|��SVCV 

�����+�� ��� ��,����� '*��!� .'@��� �%�-

)��9�"�" (�!" �� SVCV �� ����� 2,�� 

 � :6�&- )�I&� ��$�� '> ��� ��1" �����

%��� N�-���, :6�&- '� ��B :S5����� 

 3�� .��� 2,�� ����� %� �D�>��1" ���  (2S,�

 '�&� (�!" )��9�"�" N-�S� :-����2; 	�&��Z

SVCV " .	-� )��8� ��� �� '� (�!" )��9�"�

:� �!6� �� ��+ :���`��2;> %� )��9 3�� .2S

[� �� ����2�*>� ��D-� ��L�� '� ���Z �-

w�e� 2SD*, '� 3�� :S5� '> �LS� '�  2�6��

C�`���� �%�-��%� �) �c�*>� ��%� ��,ROS1( 

:���C�`���� 3�� .2"C�`6�� �, ���2����" ��,

 ���- '� C�p�� '� :�|�� ����� '> 2SD*,

C�`6���, '�  .2"��� :��1F ��,2�=�6 (c��

C�p�� 3�� C�`6���, '� ��,2�=�6 �1F �LS� 

'� %��� �
�S� � N�-���, :��1F :����  �� �

CbD+� �� ��`&�� �1F %� 2�� .*�"�]����`���, 

	5"��� '� ��� :���2 )Moritz and 

Geszke-Moritz, 2013 �a�� ��- %� .(

��+ (�!" )��9�"�" ���!D*� ���Z D*, '� 2S

(��]3�f���� :&��� ��, �, '� :&��� (��] (c��

–SH  :�����O� '� �LS� ��� 3�� '> 2S��� C�p��  

                                                           

1- Reactive Oxygen Species 

3�f���� :5�YB :]���+�� ��� �, ��  'L�D"

 	-� %� �� �  ,�>�� :5�YB ��`&�� 3D
��, 

:���.�   

Rhabdovirus carpio  �,�t �� :-����

����� '�, 2S"��, '> 	-� �`� :aS1
 �,

����� �2�*=> :S�f���� 	-� � �� �+�� 
[�f&>�" 2�-� ��# 3�f����� ���D+�- ��, 

.�$"���, :���W ����� ��@� ���.� (�b�  ��

 [� 3���1F  C�&- �1F sS@ %� '�|��

:� �� �� �� ����� 2�*=> #���$�� '> ���]

��+ 3�W �� �1F 3�� �����C�&- %� x ��,

:� N*> ���$��S>2  ���*�  !" �� ��@� �

:��� �� 	"�I�:��% SVCV ���� 

)Dimmock et al., 2016:� �E" '� .( 2-�

�|�� 	�-�*W '> SVCV  �� '�@��� ��

(�!" )��9�"�"  	�\�+ �� �, ��6� '�

 .2��� (�!" )��9�"�" :S�f����2; � :��1F2;

 '�)��Y� [� %� (�!" )��9�"�" #�a�� '� �-

 N�-� '� �LS� ����2�*>� ��D-� ��L�� ��6�

 �����9�I"  ��$
� � ����� �2�=�6  ��� '�

:� ���� 3�� 9�I" �� �a�� ��- %� � 2"

��`&�� #����� 2�*=> �+�� '� )��9�"�" 

3�f�����D0� ����� :���W ��, (2� '>  3��

�5
��F '� �LS� ���C:� ����� �%�-��.�  
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 :6�&- )�I&� ��$�� '*��!� #3�� �� (�b�

 ����� �� ��'@��� �%�-� � ���$�,� ���+

 �]� '> ��� ��1"SVCV  '� ���� %�  ��

 (�!" )��9�"�" �� C�&-'@��� �%�- '� #���

� 	e� ��D1�� ��$������Z ��8  � 'D
�]

 C�5
��F:����� ����� �� .� '� '@�� �� ���+

��-� :-�D-� � ����� '� (�!" )��9�"�" ��

C�5
��F 3�ST�,)2� �� �� �%�- ���M ���% 

C�&- '� J�!&� %�  �� 	��- ��,EPC #

����� %� ����% ��25� � (2� C�5
��F �,

3�����S� ��25�  (��6� '� ���Z ����� ��D�>

�>C�&- �� NY- ��� 3�� .2"��� �, )�I&�

3������ :6�&- �� ����� �����+ 	Y*" '� 

 �����'@��� �%�- ���$�,2� ��1" P��D" 3�� .

:� 3�� %� '� ���Z ��S� '" (�!" )��9�"�" '> 2,�

 ����SVCV  #2SD*, 	"�I� r��� %� s�

'`&� :�2S"��� '� ���S� ���$�� :`�> '� 

:"�I�2; ��ES� ���> w�e���, :��  ����

��a1���  ��*W ���,�� '� ����� 	���- %�

�� 'D
�] �E" �� %� (��ID-� #3�� �� (�b� .�

 (�!" )��9�"�" ����:]��6� 	���- %� ���a1�� 

 )����� C�Y"� '� 2�2@ AB�S� '� :-����

'"�]:� #AB�S� 3�� '� ���$�� ��,���� 2"��� 

 .���] ���Z '@��  

�"�" ��8�� )��9����� ��� �� (�!"��, 

��=,�	B  #RSV )Respiratory Syncetial 

Virus#( ����� s��, -�s`&=� r�" I# 

����� '&�� ����� � ����� �$"|�I"� �� 

)�56�7� 3�1�� ��1" (��� (2� 	-� 

)Gaikwad et al., 2013; Mori et al., 

2013; Khandelwal et al., 2014.( (�b� 

��  	�6�5
 3�� )��9�"�" N-�S� :���`��2;

'�&� (�!" ����� ��� ��, (2� ���$] ���

 	-�)Franci et al., 2015( 3�� P��D" .

'56�7� 'D
�� �� �*�, $�"(���� ��,  (2�	-� 

%� � :��L"�  $�" ��=> (���� :���� ����� '>

 ���� )�2,�1� '� '@�� �� � 	-� ���  P��D"

 ., �� ����� 3�� �;�W '56�7�:� �� ����

����� (��%���Z (�!" )��9�"�" '� ��*W ��, 

 .���  

 )��9�"�" :���`��2; )�2Z '56�7� 3�� ��

	E&F �� (�!" '�&� �� :�- ��F ��,SVCV 

'�  '� '@�� �� .2� (��� ��1" :��+

	���- %� :��" �|�� )�I&� ��$�� � �����

 %� '> :��Y�>�� %� (��ID-� #����� 3�� '� bD��

�-(��� �����+�� :S���� 	�#  )�2Z �����

 	"�I� C�DS> �� 2S��� N-�S� :-����2;

:� �E" '� ����;.2-�  (�!" )��9�"�" 3�����S�  
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:�"���2 '� ���S� [� ��2�2"�> �S�N- 
C�DS> �� 	"�I���, :-���� �� k��S\ 

�$�����Z �E"2� ����� ��]'M�]� .�#  (��ID-�

:-��� 2S�%��" k��S\ 3�� �� �� %� :&�� ��,

%� �D1��  w���� �� �� :����> :-��� '&�@

in-vivo  	-� '� '@�� 3�ST�, �� )�EWb

	*�%- .���� :7�e�  

(02.�<7 � %�E�  

 � �`1� N���� '6�!� 3�� ��]2S*��"

 )b�� )�!�!e� '*-�� %� �� ��+ :"���2Z

 (2`1,�c� � ������$��d� ����� :&+�� ��,

 K%| )�"�`�� ����� .,��
 ��6� '� ���� K�L"�

:� %����  ,�c� 3��.2"���  
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c	���  

.d �<�=� � (0��� .e 1390. k@��  ���>

d��`��:-�S� .:���� )���1D"� ����. 540.i  
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Abstract  
Among aquatic animal pathogens, viruses have the most sensible role and 

cause higher mortalities than other pathogens due to the high infectivity, 
difficult diagnosis and high severity. In this study, antiviral activity of silver 
nanoparticles (Ag-NPs) against Rhabdovirus carpio, the etiological agent of 
spring viraemia of carp (SVCV), in epithelioma papulosum cyprini (EPC) cell 
line was monitored. Cytotoxic concentration 50% (CC50) of Ag-NPs in EPC 
cells was determined and the concentration 0.5 CC50 was used. Viral exposure 
to Ag-NPs was performed using simultaneous and delayed inoculation of the 
virus and Ag-NPs onto EPC cells. The inoculated cells were monitored for six 
days for any cytopathic effects and mortalities. According to the results, the 
CC50 of Ag-NPs was determined 62mg/L. In addition, mortalities of 
simultaneous and delayed inoculated cells were recorded 39% and 26% 
respectively, while in the meantime 100% of the cells inoculated with pure 
SVCV were died. Thus, it could be concluded that Ag-NPs have an appropriate 
antiviral activity against SVCV in their less toxic concentrations and could be 
employed as an antiviral agent in aquaculture. 
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