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���X ��$�.� ��$ �� .1392 ��! �.'� s%�	 	 J#!� �! ���
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) ��$ ���	� �h%�%��.��� �$��!1393 �.'� s%�	 (VHS  	

3� �:, C��%6 ���$�/) ��/Z  �� �����! ��� s%�	 �! tW"��

�6��� ���  ���� 
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 C��%6 	 �����! ��� �8��:� �� �h%�%��.��� 7a�����A �B �	�	 ��

 �! �����! C��6 L	��	�6��� �� ��  	 �1,�.� ��u ��%"

!� ��9%" ���X���  	 �����! 0	�!  ��� �! �8��:� ��� ���
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�! e�%9 8:��� 	 �� �%= ��$ 1393 &�'�� 7a�X .���! 

9%"�p 	 1Y"�C ��� �X�� 0� -��� ��� E%!�� �! 14 ��#$� 

-��5#$� .) 	 �6��� ���� ���	 �8��:� .�.)K �� �%= ��� Ke.� 

��8a 	 ����� ���� L�]F �! !����� .��%!.  
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-.) 7$� .-��� ��� E%!�� !� ����" �6��� �� �� �����$ x��! 

e�6J=� !����� ��� ���� )K&�� =��% 	 �!���� (���0�$ 

o)�+���� �%��  7WB �� �%) .�� ��� x��! "�6J=�� �� �x 

�����$ ��o� �%Y� 7$� )GIS based system( -	J6 �! e�6J=� 

�%�6�  �6��� ��K e�6J=� a��<2���� �6��� ��K !����� �� 	 

���!�� ��� 7W���� 	 ��%�� ����!� 	 ��0��  �� ��� 7WB �� �%) .�� 

��� �����$ �� �6��� ����� �x .� 9�j#,�� 11 ���� 7$� .�� 

��� �����$K ��.8" 4844  s�%���6��� vo"�K� K
�	�� vo"�� 	 


�	�� 	 �5"�y 	 
�	�� 7WB -.) 7$� .  

���! G�2 �	�� -��� ��� E%!�� �! C��%6 �:, VHS !� L�$� 

$��!� G!�/� )14K13 (	 �f� ��$�/)��� ��� -0%F ���/�$�� �� 

0� <#������ �A�B �! �	�	 C��6 �! �6��� 	 0	�! !����� 0� �1�2 

�6��� c� ����" GW/�K ��.8" 8a�� ��� �	�	 �\! ����K GW/� 

"d��� �!�� )"����	�/1,���(K �	��a� ���� C,�� K�6��� 

 ���jF ;��=� K�6��� Gu	 ���	�� #)�.4!� 	 GW/� "d��� c� 

�6��� F��=� .) .e�6J=� ���/�$�� �� ���0 �82��� �! 

�6��� �� �! -.���� 	 �WF�j� �! o����� �� ]�A�	� /a� �6��� �� 

�o"�C -.) 	 ^+$ �� �����$ 7WB .) .�� �4��7 -��� ��� ��%� 

�f� 0� �����$ Kz��H#$� ��.���0�$ 	 �! &��  ���a�C]�� ����#� -��� 

.) 	 ^� 0� -���� 0�$� ��%� �'"�� 	 1Y"�C ���� 7a�X.  
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�6��� �� �82��� 	 0� ��.8" 10 ���� -0�" p1" -.) �� J#W�� 

����� 3{J6 ��!�/� ��%�� �X�� .) .0� �� ���� ����% ��� #a�!� 

;.� C��) 1��� ��.��K K��Y= Ki1� �1|6 	 �� e�%9 �%2	 

3{J6 Wj6�K �<� ���� J#W� �! �$	�C �#$��C 7)���! 	 �� 

;	�} �#$��C ����� �%��"� 70 %	 �� e�	�'� �w �! ��0��-��� 

��$�� .) .���! H�"�I 0� C�8���%#$� ���0�$ ��42� 7)�.4! 

&�� �� �\!�#� F�e���% ��!� ���! ��W= ./!� ���%� k%o�� 	 

8:�� !����� -��5#$� .) )15 .(�! ���� L�$� �6��� ����� 

J6�3 ��!�/� k%o�� �! !����� 	 7]" �	��� ����� k%o�� �1"� 

	 ^+$ �! �%�0� ��� �o"�1� Real-Time PCR , RT-PCR 	 
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C��) $��i $�/)� #a�!� 	 ��^��$�%1a%/� )1 (��� ���! $��!� 

�8��u ��� #a�!� �� 7a�! �� &�'�� 7a�X .  

  

+- 2�3�� � �43�5 *+�+ 
�  

1- 9%"�p ��� X���  

��!� 9%"�p -��� �� ��	��a� �6��� ��� J#W� i]F�! s%� .F�	 

!��� .) .���! 9%"�p ��� X���K ���%�� 0	�! �#5�� !����� �! 

L�$� X
��� ��.8" �6��� ��� J#W� �� �%= ��$ 1393 	 

3� /Z�� /Y/�� ��	��a� 8�'"� ���%� s%�	 !����� 	 ���%�� �%#$� 

��.8" �6��� ��� J#W� �! i]F -�� ���! ��#a� %���� 0	�! 1ja� 

���#F�� !����� �! -��5#$� 0� &�� ���a� C]�� �H]� 2007 4"�� .).  

  

2- �'"�� 	 1Y"�C C��%6 �:,  

-��� ��� E%!�� �! <#������ E%!�� �! C��%6 �:, �! -��5#$� 

0� ������ ����� x" <#��-� 	 ./Z <#��-� &�'�� .) .��!� 1Y"�C 

-��� ��� ��5� 0� �%�0� G!�� ��� 	 ��!� !��� E�W"�� !�� 

<#������ C�#]� �! 0	�! !����� -��5#$� .) .��!� 8"��� -0�.�� 

E�W"��K 7W]� ^��) 	 9�a�1 �=����/ 95 %�� !��� .). 

P≤0.05 !� ��%/6 y:$ /8�� ���� �� �f� �#a�X .) )17 .(&��" 

��������� ����� �! -��5#$� 0� &�� ���a� SPSS �H]� 22 &�'�� 

7a�X.  

$�6
� 
�  

$�� H	I�J 
�	K  

� �8��:� ��� ��-��� s%�'� �  �! E%!�� ���1140  �6���

 ��� ..) �$��!�6��� ��  ��903 0�	1  (���,�	� K���Z) p1#H�

�#a�X����  s%�'� 0� ..��903   ��.8" K�	078 �	0 )6/8(%  -�%��

3� .�%!  �! 	 ���"  i�"�" �! �	0 x� �� -�%�� �6��� ��.8" ���"

 &	� 	 �	� k��Z) �%! �6��� 7�� 	 x�1 &%$ k��Z K3 

 .(�6��� �! �" �6��� ��� c� G!�/� 0� �)�	��  �1,�� ����)

�	�)���Z 	 ���, ���� -��5#$� (  ..//�71  .9���6��� ���  7WB
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 �! :�	0 ��/8� x� ��F�� ����a��<2 IH�� �� ��H! 0� x� �� ./Z ��#$� 

�� �%�� -�%! �� ����� �����$ ��]o� x�h%�	�.�� 7$� 	 C��)  H!  ���(� 0� 

x� -0%F ���!� 0� ���Z�$ �" x� G��� �8�W= �� �6%/j� K7$� �� 0� e�2�4� 

����!� �=�/� 0� ����� 7$� �! 7$���! ���X%12 �� ./�. 

 	 ���Z c� 0� �����$ �� -.)29 ��5#$� ���,�	� c� 0� .9�� -

��  ..//�  

�%= ��48 ��$ �� �8��:� �#5� 13930� �����!  ��.8"114 

 0� �6���1140 )63/12 �� G��	 �6��� (%78  �� �	014  ��#$�


���X .)��	��a 	 ���	��a . i]F �! J#W� 	 ��8a s���� �W]� �

�	.2 �� �6��� s%� -���) 1  �! .7$� -.) -��� ����  ���"

 �W]� ���	��a�6��� ��� ��#$� �! E%!�� i�"�" �! J#W�  &J�� ���

)60 ) ��#$��� K(.9��41  K(.9��4����%1� .�F���%!	  

)5/37 ��.�� K(.9�� )8/26 	 (.9�� ��Y���4Z 	 ����#H!

)8/22  -���) �	.2) �%! (.9��2 �\! �� e�51" .9�� t$%#� .(

 ������34 C��.F) %2 	 �v��.F90  ���$ ���� �� 	 (.9��

 ���0�!18 C��.F) %3  �v��.F 	42 � �$��! ..) �W$�Y� (.9�

��� �/Y/� ���� ���X -./�� �  	 -�%! ��#5� ��.,�  ���a�

���!  -.�	���� �/Y/� x� �X)propagated(  �%!�)���%� -���) 

2 ��� ���� �����! ������� ��.,� ���%� ��%#$ ���%�� �$��! .(

 �!  7$� -��#a� ��5"� ����� 	 ��4! Cja �� �����! ��.,� ���"

 -���) ���%��)1��� w���" ����� .( ���X  �#5� ��25  =�	� k��Z)

 �#5�10  �#5�= &%$ k��Z	39 (7$� .  

�.� ����  �	>9J � $��LJ  

� C�1Y" �������!  ��.8" �	�  �:, C��%6 �$��!99  �6���

) J#W�9 �� G��	 (%78 	 -�%�� �	0 997 ) J#W� ��[ �6���91 (%

 -���) �	.2 �� -��<#� x" C�1Y" ���#� ..) &�'��3  -.) -��	�

 ��.�� ����� -��<#� x" C�1Y" �� �� ������<#� .7$�P  0� �#��

2/0 �6��� �! ���� �\! �	�	) .��%! �! ���0�! ���$ ���� �	�	 K

 GW/� 	 �6���"d ���.�.) -��<#� ./Z C�1Y" ���	 (c�  
	� �! 	

i�6 �! 	� ;nF2  ��[ �	�	 ��� -��<#� ./Z C�1Y" �� ..) C�1Y"

���� �\! 0�'� ^��) 7W]�)= 81/7`  ��/��=� �19�a95 :.9�� 

80/16-63/3^��) 7W]�) ���0�! ���� 0�'� ��[ �	�	 K(= 60/5` 

 ��/��=� �19�a95 :.9�� 35/10-03/3 GW/� 	 ("d ���c� 

 ^��) 7W]� �! ���,�	� c�)46/2`  ��/��=� �19�a95 :.9�� 

02/4 -51/1 �! �����! C��6 �	�	 ����#F��:, C��%6 ��%/6 �! (

.�.) ���$�/) �6��� �	.2) -���) 4.(  
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 ���!" ,��-1- �����/� 0%
�$ ��� �
��� ��1 � 2�3$ 0� ���� ��� ������� ����  ������ 
  *�� 1393 
  
�78  

��+�  �6�2	 7-�  *�8 9:��. �6�2	 +�� 3   +�� 3)�<�+(  �. >�(	 �6�2	VHS 

1  ��vo" �6��� 22 3 )64/13(% 

2  
�	�� 	 w��5" �6��� 46  3 )52/6(% 

3  ��vo" �6��� 	 
�	�� 92 13 )13/14(% 

4  
�	�� �6��� 980 125)76/12(% 

 G�2  1140  144 )63/12(% 

  

,��-  ���!"2- ����� �39� ������/ � ������/  ������� ���  *�� 
  ����� :��;< 0� ��1 =3& ������ ����  �������1393  

�
�:� 
 �. >�.�VHS %&" 

 J#W� ��[ J#W� 

��'��!��� ���)  75 )5/7(% 7 )9/4(% 82 

��'��!��� �!�[ 61 )1/6(% 9 )2/6(% 70 

���C�! 38 )8/3(% 3 )1/2(% 41 

��459� 33 )3/3(% 9 )2/6(% 42 

0�W�� 16 )6/1(% 1 )7/0(% 17 

&J�� 8 )8/0(% 12 )3/8(% 20 

���4" 16 )6/1(% 2 )4/1(% 18 

��$��, �!%/2 3 )3/0(% 0 3 

��$��, �%u� 44 )4/4(% 6 )2/4(% 50 

��$��, ����) 36 )6/3(% 2 )4/1(% 38 

��#$0%, 9 )9/0(% 0 9 

��'�0 10 )1(% 0 10 

��/�$ 19 )9/1(% 0 19 

L��a 55 )5/5(% 4 )8/2(% 59 

��	�� 47 )7/4(% 0 47 

3� 13 )3/1(% 1 )7/0(% 14 

��#$��� 36 )6/3(% 25 )4/17(% 61 

-������� 40 )4(% 9 )2/6(% 49 

c%/2 ����� 2 )2/0(% 0 2 

��%1��4� 	.�F� ��%! 20 )2(% 12 )3/8(% 32 

��#$�� 58 )8/5(% 4 )8/2(% 62 

���.�0�� 75 )5/7(% 1 )7/0(% 76 

����� 21 )1/2(% 0 21 

��.�� 30 )3(% 11 )6/7(% 41 

��� 33 )3/3(% 0 33 

��Y���4Z 	����#H! 88 )8/8(% 26 )1/18(% 114 

��#]1X 17 )7/1(% 0 17 

�J�X 93 )3/9(% 0 93 

C� G�2 996 )87(% 144)13(% 1140 
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-,�� ���!"3- :< #�@A< ��1 ��
�� �������$ �����$VHS  BC� 
 0%
�$ ��� *�+  *�� 
  
�78 �,(1393  

 ��?�	  �(3� ��@.  

 �. >�.� %A�VHS  
B�
8 '(C�  

(OR)  

�
@�&�� ��<
�95 %

B�
8 '(C�  
 ���
	P  �6��� ��.8"

J#W�  

 ��[ �6��� ��.8"

J#W�  

�6��� �! ���� �\! �	�	  

0�'� *  29 404 -  -  -  

0�'� ��[  21  289  24/2  60/3 -40/1  001/0  

7$� �#)�.� 55 342 01/1  81/1 -57/0  967/0  

e����	 Gu	  
��,  101  967  56/0  58/1 -20/0  27/0  

�1!  4  68        

 GW/�"d ���c�  
���,�	�  39  226  64/2  21/4 -70/1  001/0<  

���Z  40  613        

�6��� �! ���0�! ���$ ���� �	�	  

0�'�*  11  253  -  -  -  

0�'� ��[  8  92  87/2  46/5 - 51/1  001/0  

7$� �#)�.�  86  690  2  13/5 - 78/0  149/0  

�)� -�%� �%2	 �6��� �� 0%$  
���.�  12  253  48/1  88/2 -76/0  24/0  

����  39  555        

�%2	 ��jF/^/a �� �6��� t�Y�  
���.�  15  249  07/1  99/1 -85/0  83/0  

����  36  559        

  

,��- "��!4-  �����$ ��D #�@A<VHS  BC� 
 0%
�$ ��� *�+  *�� 
  
�78 �,(1393  

��?�	  �(3� ��@.  
B�
8 '(C�  

(OR)  

�
@�&�� ��<
�95 '(C�  %

B�
8  
 ���
	P 

7!�B ��.��  -  003/0  -  001/0<  

�6��� �! ���0�! ���$ ���� �	�	  

 0�'�  1  -  -  

0�'� ��[ 81/7  80/16-63/3 001/0  

#)�.�7$� � 87/2  44/8 -96/0  056/0  

�6��� �! ���� �\! �	�	  

0�'�  1  -  -  

0�'� ��[ 60/5  35/10 -03/3  001/0  

7$� �#)�.�  93/0  88/1 -46/0  849/0  

 GW/�"d ���c�  
���,�	�  46/2  02/4 -51/1  001/0<  

���Z        

 

M9�  

�! -��5#$� 0� 1Y"�C 
���X ��� 7W���� <=��� ��� VHS �� 

��$ 1393K ��� X��� $�/)� 	 C��%6 �:, tW"�� �! 0	�! �.'� 

!����� �� s���� ��� ��� ����� ���� �%�� �{��� .) .�! L�$� 


���X ��� ���0�$ o)�+���� �%�� ^� 0� s%�	 �.'� !����� 

�� ��$ 1392K &.6 �/)��� �! %1!�"� ��!�/� !����� 	 H�"�I 

��0������� �! �K&��/ �'/� �! 0� 7$� ���� ���% �	��� )I,�) (

	 s���� J#W�� ���� .) 	 ���� �%= �� 0� �x !����� �! ����7 

�%56� 	 ]!��� �]�� ��f#�� �� 7a�K ^� 0� �����!� &�f� 

H�"�I Ki$�/� !����� 0� �	.F 60 .9�� ��#$� ��� �%�� �� 

����� !�  �"�� ��.8" �6��� ��� 
�	�� ���� ��� �� ./#]�` 


���X .) .0� 	�
X� ��� ��� X��� $�/)� !�����K 0	�! 1ja� 

!� ���C <"��e�� ���� c� 7$� �� �! L�$� /Y/�� ��� �X�� 
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���� �  

�Z�X� ���%� !����� �� �%= ��$ 
���X -.) K7$� ��� 

!�  �"�� ���%� !����� )90% ���%� s%�	 (�� Cja ��� ��4! 	 

����� s%�	 ��#a� 7$� .�� �%�� k������ ��� !�  �" <=��� ��� 

!����� ��".�6 �� ��4! 	 �	��C ��#]!�" 
���X -.) ��  716 �� 

<"��e�� 	 ��a��  ��4X��� ���� Kc� C��6  /" 	 8u�p �.) 

��/�� ���� ��%/6 -.) 7$� )3.( �� �8��:� �� �� t$%" �]�	� 

&�'�� K7a�X �!  �� 1��%6� ./��� ��)�t ����� c� C��) 

e����<" ��� �� ��4! 	 ��{�� ��-�� �! e����<" 3#]�$ �/��� 

������ 	 ���$ C��%6 .8#]� .//� ��f� ��n<" i$�/��� 	 

7�%56 ��� �1��� �� ��.,� �����! -��)� -.) 7$� )18 .(���0�$ 

��42� 7)�.4! &�� ��� �! !�  �"�� ��.,� !����� �� ����  

14-4 �2�� �#��$ ���X c� -��)� �� ./� )4 .(  

�#a�� ��� ���  �	
� ���� �� .�� 0� !�� C��%6 tW"�� �! 

s%�	 !����� GW/� "d��� c� )c� ���,�	�(K �	�	 �!�� -.�0 )�\! 

���� 	 ���� ��0�!� (!� e�%9 [�� 0�'� �! ��%/6 C��%6 �:, 

���#F�� �	�	 C��6 �! �6��� ./#]� .�%2	 X�%��� �� �6��� ��� 


�	�� ���� ��� �� �� ���0 ��2�� �����! 1�� ���7W� ���0�$ 

o)�+���� �%�� 0� ��%�� ��� n,� -.) �� ,�!� �6��� ��� �	.! 

%1!�"� ��!�/� !����� "d��. -.) 7$� .�� �8��:� �� �� �� ��	�� 

���! ����� �.�� ��!� ��� 0�$� �:, �	�	 	 s%�	 !����� �� 

s���� 
�	�� ���� ��� �� �! L�$� �f� ��X�W, &�'��  .)K 

C�� ���#��	 �!�� -.�0 	 �42�%� 0� �=�� c� !� ��%/6 C��%6 �:, 

9�j#,�� �� �6��� ��� 
�	�� ���� ��� �� �! !�  �"�� �0	 

��	��! ���#F��1 ���#�� C��6 VHS �� �f� �#a�X -.) .�� )19 .(�� 

�8��:� ���� �!  �� C�� 	 ���#�� ���� 	 3H" 3�Z K-�0 L��" �! 

c� -�%�� 	 &.6 �6��7 �%9� /���7 0�#]� �� �	�	 C��6 �! 

�6��� 	 0	�! !����� �A�B "d��. -.) 7$� )20 .(�	�	 �!�� 0� 

�=�/� -�%�� �� �6��� ���� �� !����� �� !� e�%9 7Y" ��!�/� 

.����` �'/� �! �	�	 	�L	� C��6 !����� �! �6��� 	 0	�! J6�3 

�� ��)�t .6�]� �� �%) .0%"�G -��#]X ��o�� 	 ���0� 

����.,�� !����� 	 &.6 E�W"�� �	0 ��� 
�	�� �� K�%�� 

7��,� ��8a�7 ��� ��]��� 0� �1�2 C�� 	 ���#�� �	.! �:!�u 

�!�� -.�0 �� C�#Y� �� ����. .�	�	 �!�� .2�. !� ��%/6 8�2�7 

L�]F �! �6��� -�%�� ��� �'/� �! 0	�! !����� �� �� �� ��  �%) .

�� �8��:� $��!� C��%6 �:, ���0� -�o��� tW"�� �! s%�	 VHS 

�� s���� ���� ��� �� �� k������ ��� ���� �#a�X �� �	0 -�%�� 	 

                                                           
١

 Likelihood estimate 

-��5#$� 0� c� ���,�	� !� ��%/6 C��%6 �:, !����� a�8�� 

-.) .�� )20 .(c� 2	�,� �6��� J#W� ����� ��.8" 0���� 0� 

&�2 ��� -.�0 !����� �0 �#]./ .	�L	� C��6 !����� �� ��)�t 

i$�/� ����� )15 �2�� #��$� ���X (�" 15 0	� �� c� -.�0 ��!� 

�� .��� )21.(  

�� ��� �8��:� E�W"�� /8�� ���� !�� �	�	 3H" 3�Z -�0 

)"����	� 	 1,��� (�! �6��� 	 ��	��a� !����� �7a� .�� .�� 

$��!� 3H" ��� 3�Z -�0 1,��� 	 "����	� �� ��#$� 

��Y���4Z 	#H!���� )22 (X�%��� �! 	�L	� VHS �� 3H" ��� 

3�Z -�0 H�"�I -��� .) .�� �8��:� ����K� 	�L	� C��6 

!����� 0� ���� ��� !���� �6��� ��� X���� �.2 .) )23.( 

�X
�	 ��� �%o�%�� 	�L	� -.)�.2 0� ��� <=��� �� ��%� $��!� 

���� 7a�X .��#a� ��� ��� �8��:� ���! �X 7��W) ��� 	�L	� �! 

	�L	� ��� ����	�� "%�h�g Ia �%! )24 .(H�"�I X�%��� 3H" 

3�Z -�0 �o�� 7$� !� ���C X�%��� �6��� ��%� ��%�� ����!� 

-�%! 	 7��W) 	�L	� �.2 -.) 0� ��� <=��� �� �! s�%�� ��	���� 

��� !� ���C �� �� -.�6 e����	 3H" 3�Z -�0 0� ���%��� ��	���� 

e�%9 �� X���` �	� 0� ��f#�� 7]�� .�� Kk������ 50 ��$ ^� 0� 

��#]H� 0�$�.2� 	�L	� 	 X����� !�  0� 80 .9�� 0� C� 

s���� 
�	�� ���� ��� K�� ��2�� �����! ���� �/� 	 7W���� 

��#]� �'/� �!  ��� )�s% !����� 	 &J6� ���� /�� !����� 

�� ��$ 2013  ��J��.) )19 .(�! L�$� e�6J=� �%2%� �� 

���0�$ o)�+���� �K�%� 
�	�� ���� ��� �� �! �%= -.�6 �! 

e����	 3H" 3�Z -�0 0� ���%��� ��	���� �#]!�	 7$� �8$%".

���)��X �=�/� �4���%#$� �.8"	  e�	�'� �����,�	� ��  �%����

 �u�6 742 p1#H� G!�/� 0� ���� ����"	 ��/\�� �0�$ ���

�!�]     �� ���,�	� �! -�%�� �!� G!�/� 	��� c� ����" ���#�� q6�! s�

..�%) �� s���� �! �X�%��   

$L	�� 
�	K  

 s���� �! ��	�	 c� ��%56 .u�
�	�  ��f� �B%� ��� -%�) �!

�	0� 0� -��5#$�K ����!� ���,�	� 0� 3��#]� ��[ �� -�%�� ��4�	0 �� 

f�� 0� -��5#$� �����F ��� x��ZK  �! k%)	�#o�� 0� -��5#$�

� ��F	 ������ ���� �	� �%f/� ����!� ��:/� 0 ��� -%�) 0�

�� �6��� �! �����! C��6 �	�	 ���#F�  ����B%� ..)�! ��2�� 

�����! 7W���� /#W�� �! �:,2 !����� 	 ��W= ./!� �6��� �� �! 
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L�$� C��%6 �:, �$�/)�� -.) �! -
�	 �� ��:/� ��� ����� �:, 

X�%��� ��!  �� �4�� �� &�'�� 7W���� �� ��#/� ��� !����� 

����.7��6� ���� -%�) C�8���%#$�	 ��  ���0�$ �#)�.4! ���

 �o)�+��� r%j, ���,�. 	 e����	 3H" 3�Z -�0 0� ���%��� 

��6� 0� !�����K C�F 	C��  ./��f��!���� -.�0 �� K�%�� �����! ��� 

:�����/ 	 ��#/� !����� �� �6��� ��� KJ#W� 4"�� �\!  0� ���6

 7�%56��!� 
�	��K  �� �4�� �� ��#/� 	 ������� 0� !����� 

.���� .C��%6 �:, !����� .��! �! e�%9 3f/� 	 -�	� �� $��!� 

.�%) �" ��u 0���!�� �#a�� ��� ��2�� K�����! ���%� .2�. ��� 

�$�/)�� 	 7Y" ��#/� ���� X�.��. �6��7 �%9� /���7 0�#]� 	 

��2�� .����7 #)�.4!� Y9�y ���! X%12��� 0� �	�	 C��6 	 

3� /Z�� ��#/� !����� 	 X%12��� 0� ��!� C��6 �� �6���  	

0	�! �.'� !����� �� -�	� ��� 
�	�� .8!� ]!��� 34� 7$�.  

������& � �3(J  

��� �8��:� !� ��%/6 ����� ���� %'������ �� G:�� PhD �! 

��o��� �#a� .����7 	 7)�.4! !����� ��� �!����  ���0�$

 �%�� �o)�+�����&�' 7a�X. %����X./] 0� .����7 �#a�  ���0�$

	 ]�A�	�  �#a��!���� -����  �o)�+��� C� �����#$� �� �o�" 	 

����.�� �� ./����.  
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Background and Objectives: In Iran, rainbow trout farms exist in almost all provinces. Viral hemorrhagic 
septicemia is one of the most important infectious diseases of the rainbow trout which is a serious threat to the 
farming industry. This study was conducted to investigate outbreaks in 2014 and identify important determinants 
of the agent entry and disease occurrence in the farms.  

Methods: Data were collected using a structured questionnaire and the disease was detected based on clinical 
signs and laboratory investigations by PCR methods. 

Results: During 52 weeks of the study in 2014, 114 of 1140 (12.63%) farms were affected within 78 zones in 
14 provinces. In multivariable analysis, illegal entrance of fries (odds ratio: 7.81, 95% CI: 3.63-16.8), illegal 
entrance of fish (odds ratio: 5.60, 95% CI: 3.03-10.35) and use of river as the water supply (odds ratio: 2.46, 
95% CI: 1.51-4.02) were detected as risk factors associated with virus entry and disease outbreak in farms.  

Conclusion: Observing biosecurity measures in the farm level, applying risk-based surveillance based on known 
risk factors, and assessing these factors on a regular basis are important in prevention and control of VHS.      

Keywords: Viral hemorrhagic septicemia (VHS), Risk factors, Rainbow trout farms 
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