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!	
� ��� �2��� �� %3 �4�� �+ ��� (#)*� 5� 6� +�7�� +�8. :
*;� <�� ����
� �+ 5�	�� !� =�� ��� 6��'���' >�7�� 6� ++%' !� 6?� �� 

@��� <�%� 5A ��  =�� ELISA 6� 8�� .6?� �� 0�B
�%� 6#1� 6)�A �
�C 2��� �	
� �
��
� D�����-
�� �D���E���%' 6)�A  5CB � �.  

��� ��: ��%� !
F� � ��
� �)�� 5C G--�� � 6)�A 5C B �+ ��)�� 6��
� 5�#� � �HI  5�
� � :E�J � �+%' �+ ��F)�� !� 5��-� 6)�A 5C 6#1� �+ 

���K ��� ELISA L8�3 G+�+ 8. �+ <�� �!ME�N� �� G+�O) � �� =�� ��� �+����) � �����3 6?�P
4 � �
��) ���%)��� �
� ELISA 6)�A 5C 

.
�%��� +��� 6 �%� �4%' ��%Q .L7-  �����3 6?�P
4 �� G+�O) � �� �	� �����3 2�%	� G8 )�B	� Arrhenius (0��1 �4%' .��%� �>�7�� 

6T*;� +�M� !���� � �BU� �)�� �6O-� � �� �
� +��� %V� L7-  W8 �HI  �
� �+ "��%8 6���+ X�J 5��� � <
M� ��%Q �4%' � �%Y�+ ��� 

!���� ��� 6#BQ �� <�� �
� +��� L7-  ��%Q �4%' � 1�+ �����3 5A �� :*;� 8 .L7-  �����3 ��
��) ���%)��� �� G+�O) � �� +��� !Y� G���+ 

-��� Z�  ���A � <
#��%3 300� �+ �V#/ ��� 0��O)� �� G+�O) � �� �%)��� D�#
 �� H
#
)��  0��1 �4%'. ��%� >�7�� <�� �!#$%� �V#/ �)�� ��� 

0��O)� �%)��� �� ���1�+ � 0��O)� �� +��� !Y� G���+ �� !
F� W8 �HI  !� \�#]� ��� �J�+ �
� !4�^� 6��%?
�^ %_� � �+%' 5A �� 6 �%�  8

�� <�%)�� 1�+ !Y� G���+ !� <�%);
� �
1�J 6?
��) ���%)��� �� �+��+ :*;� �+%'. 

����� ��: %� D� � �	� ��� �����3 �6?�P
4 �
� 6$�%` G8 ����+ �����3 �� !E�  � >� �����3 !E�  �+ �+ ���+ 8-2 !c�+ 6)��  �  +�%'

)\�d*� (+��. %� D� � L7-  �����3 ��
��) ���%)��� Z�  ���A %_� 6B�%*� %� ��� \�#]� ��� �J�+ �
� �8�+ �6E� <
#��%3 300 �� �V#/ 

05/0 1�+ <�%)�� %_� 6�%*� �� +�� ���+. 

����� ����: 0�ME�N� �����3 6?�P
4 � �
��) ���%)��� >�7�� G8 5�;� +�+ !� �
� 6$�%` G8 �� 6)�A 5C B .
�%��� ���$ � !Y� G���+ � 

<
#��%3 300 �� �V#/ 05/0 �1�+ ��%� 0� 5��� �� \�  �+ ���+ 8-2 6)��  +�%' ����3 � �.  

����� ������: D���E���%' D�����-
��� 6)�A  5CB .
�%���� =�� 6?�P
4 ���� =�� �
��) ���%)��� ���  

  

 �!��: �!
	�� �+��A+��+ f$ �>�%F� 6�g�� G-� �+�PF� G�-3 ����  6�h/ �Z�%� �+�%� �5�%F� 5��+�F� �5�'i� ��3.  ��� ������� "#��$ELISA 

"��%  ��B ��� &� '��(�#� �$ )�&*+*���� )*�*�*,��� -���	*� .�	��#�*�����$ � "/�0�� ��� . 5�FO1� 6?8P3 G?;��+ !#7�

1392 W31 )237 :(711-701  

�'&�(� )�
*+ 



 

  

702  ������ �	
�� �	���� ����–  ���31  / ���
237 / ��� !"# $%� 1392  

www.mui.ac.ir  

 ��� ����	
�ELISA � ���� �B �������� ������� ��������� 	
���  �$�-�. � 

�����  

������ �	 
�� ����	���      �����	 ���� ������ ���

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

 ��� 
&'	 (�	 ��� ���)��� �	�	*+,&- .   !�� �����	

 /� �%�*�0 1��2 �	 �
3�,�	 �*2�  4�5� 6���   %	*��

  ��� �� #�% 7��� �� �� �%� 8�9 
�:  
�	;<

    ���	 =�+� �%�*�0 �#���� �%  #�% ��> ?%*9� 


� ?%*9� @A�	 %*> .   !�� ������	 �% ?�> %�5�	 ������

 �B @���� @C�  
D%*9� 4�>)#��" (  ���� �%

 G%�	% 
A���#��" �
&" �*2 !�     ��6" �% H�&<	 ��

!�� 
� �	�I��	 ��      ��)��� ���� ��A�% ���J-	 ���	 �)���

4KJ-� L�C2� #M�� $�� ����   �����  �	*+��	  N�

 
�� =� 
:	*�   @�C� �	 ��)�	*�     ����B �	�I���	 ����

)#��" �� ( �)>��)2-1 .(  

!����  =�K- ��>	�� @�9% !�   R��0 
)�9��� ���� 

 S��)�� �)����� ������ T�+�� #�U    ��*�V� ����

W� ���X� ��� �W� ��	 !�69	 G=���� ��	%��  ���

#�	 W��	 �3�M �Y*9�� .#��    �S�Y*9��� ����

 ���" $�5�	 �% #9*�� �)��� 
&�B% !� �)��    !�� ���I�

        ��� �?���Z�[ 4	 ���5� !�� ����� $��-  �%*�� !M�'

W� �����	% #���CU�	 
M	�D*���%	� ����� . �
��M�2 �	

  ?	����  �� ������ S�Y*9*���	��[  
��)�&" T�+��

   #���" 
D���[ ���\� �%��� 4K��� ��    ���: �% ���

    ��	%��� !��*�� $��A)� ������ �����	 �]0  
:	�U


� ?	���       ^���� T�+��� �!�" 
���U �� �	 G�>��

   �	 ���D*�&U  �� �����%  L��)" �% ������ _�C'

 ����	 �%�	% 4����` %*��- %�	*���W� �	 ?%�,  �����

   
�� ������ #����	  ��: �S�Y*9*)��	  ��>�� .  ����� �	

S�)�� 
��)> $�� ���� #��  �*�M���9	*)��	 ����� 

 
���������������*[ #���������������Casoni� IHA   

)Indirect haemagglutination ( IFA 

)Immunofluorescence antibody assay( �

W� !��� #6���� ������" 
��Da�  #������:  �����

ELISA )Enzyme-linked immunosorbent assay (

 Western blot 
��� #0�)> #�U �%��    @�A�	 ����

#�	 ?%	% ���� %*0 �	 7�*9*�	�D 7*"*"*)�"	 . �	


���� �% �� ��	   G�)����� H��)� S�Y*9*����[	 ���

   W� ���	 b����� 
����% �!�69	      ^���)� #��,�" !�� ���


��� �� �% ?%�,��	 %�*� �Y  %�	% 
A���  �� ��)5-3.(  


���  �YB )AgB(    
9*��9*� �� ��� ��e��[ S�

160-120  �:	��� b)[ �	�	% !" #�	 �*�9	%*&�"8 �

12 �16 �20  24  
�*�������9	%*&�" �	 
������6�"�� 

 ��	 Sj*" �:	��� �����*A�9	Ag �� #6��   ����


� 4�,�� �>�� .   ���	 k�I� !j�D	Ag   �Y*�9*�� �%

 ��	 #�	 ?��� T+�� @��" �*2 !� @A�	  L��lM �% ��

!� kI� ��� �� �% 
)��	 m��[ ����  %�	% 
�	 �)6.(  

AgB     �����	 ���� �% �*�3 �Y*)��	 S� �	*)- !�


� @�-    G#��	 #����	  ��: ����� �� %��&�-  �)"

 �����	Ag   %�����&�-  #����9�lM ����� �������� ����n	


&[  ���e&"*�*M�*�)Polymorphonuclear  �� �PMN (

  m����[ �% LK���0	  H����� o��-�� �!�5��� �%  %�	%

  
�� ���� �� (�*� !�9	 
����9	  %*�> .   ���	 ����)Z��


���  8�B�� �� �� �YTh1  Th2 )T-helper (  ��n	


��� %�	;��D .   #��M�� �% #����" �	�I����	 �	�����	 �%

L*&���  �����Th1  ����9*� ����IFN-γ� )Interferon 

gamma ( IL-12 )Interleukin 12 (  p��M% !� p�>


��� ��9*�  @A�	 !� H���  ��� �� �	  
�� �Y   G������

 
���� ��	   �� ��� �YTh2     �#����� �% �!��>	;D ��n	

 ��> %	�� o-��IL-13  IL-14 
�  %*>)7(.  

#M���[   �)��*&"  ���� T9�0 �% ^�� ���
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����� #0�)��> �Y  ���:	��� �	 ?%�,����	  @��A�	 �����

16
����� 
�*���9	%*&�"  �YB #���� �% H���"��*�  �����

  
�� 8������	��� T�+�� #�U S�Y*9��   ���	*�

 #��� ��	 
Da� �%�� B�� #�U 
6��)� @: ?	�   ���

 ���� /��: !�   $��5�	 1��IC� !��	%	 �% G    (��*� ?��>

   !����  
�����)> �	��� �	�����  ��6-  
���� �  �Y

 H�"��*�B !� #�U     #��� �% ����D ��"ELISA  

��	 4�I�IC� $�5�	?	� �% 
�	�  #�� ��	��	ELISA  ��


���  r*M �Y)8( �	 �� 
���� s�� �� �`�: 1�IC� �

 #��" S�����	*���"��  
�� �M ��	���[     ?��> ���9*�

���> $���5�	 . ��	�����[ �	 !��" 
��*��' �% �#���" ����	

     T�+��� W� �	*�)- !�� ���>�� �	%�*0�� 
6��)�

H��)� %*� ��	*0 ?%�,��	 @��3 ��.   

  

��� 	
  


��� �Y  �YB    $��� !�� !" �7�*9*�	�D 7*"*"*)�"	

 �YHydI =� �� 
����)> ?�A��U �% ����[   ����Sac I 

 Hind III   
����� �*�" �%pET Duet    ?��> �*�&"

    
������ �*���" �%  ?%�,����	 1���IC� ����	 �% �%*���

E.Coli.BL21 )Escherichia coli BL21 ( $�*,��	��

 �>)8(.  

 ������	 
����  

�	 #���&[ �	�	%  ����: 
�������"�� 
�*��&" ������K[ 

H�"��*� �% ��)" !&l>  !� S�"  S�� �8��  
�*�&" 

!���>	%��  �% !��9*9 ����� !����> �	 ����:  (���C�  

Luria-Bertani )LB ( ����:100 
��&��   ���� $���D


&�� 
t�� ���9 �> ?%	% #�" ��&�� .!9*9 �   !�� #��" 

4�� S� H> �%  �*����*��	 Shaker�	% 37  !�U�% � 


���� !�*��	 %	�D �>. ��  ���l�  u	�+���	  �����K[ 

$����5�	 #���M�D.  W� ����� �������K[ ������X�PCR 

)Polymerase chain reaction ( #�M�D $�5�	 .  �	���

L*&� �% ����K[ ��Y ��	 ����  ���BL21  $�*,��	��

�> )9.( 

� ���  

�	 
)&" ���  
������"��  $�*,���	��  �?��>  S��  
�)&" 

!���>	%��   �%!��9*9 �����  ����:LB ^����� ����: 


t�� ��&�� #�" ?%	%  �> !�  4���  S��  �H�> �% 

�*���*��	 Shaker�	% �%  ���%37 !U�% 
���� � %	�D 

�	�3 #M�D. �� ��l� �% !9*9 �	 �A�%   �	��I�ml 4  �	

 (���C�LB ����: 
��t�� ��&���� !���+��  µl 400 �	 

  ����% �%  �> !M�`	 �� !� !��6> #�"37  !�U�%  �


����  !��*��	 %	�D  ���%�D.  8�[ �	  ������  4���" 

(�C� #�" !�  %�:6/0  =OD )Optical density (

 u*� L*2 �%600   ���*����)  %��:2  #-���(  	����	 �

 �	�I�ml 1  !��*�� �	*)- !� #�" (�C� �	   �	 @�63 �

�> ��	��A� ��I9	 .  

 
���� #\&< �� �Y �*�*��[1 
&��   �B*��IPTG 

)Isopropyl-beta-D-thiogalactoside ( ���  �> �I9	

 �*���*��	 �% ��A�%Shaker#M�D �	�3 �	% .5   #-���

  ���%�D (��C� �	 ���D !�*�� !� $	�3	 ��I9	 �	 8[ . �%

 %�: �!&:�� ��ml 1  !&l> ��)" �% #�" (�C� �	

!9*9 @0	% �%   ��> !��+�� s��)[	 � . !��*��   ^��U �

 #-�� �� �?�> ���6000   Y*,������� !I�3% �% �%

!9*9 �% 
�� ^���  �>    ?	���� !��  !�+�� �A�% �	

 �> ��	��A� � ��M �% �/*��)10.(  

���X� ���� �Y �� SDS-PAGE )Sodium dodecyl 

sulfate polyacrylamide gel electrophoresis (

$�5�	 #M�D. !�*��        ?��))"  ��9 �M��� �	 ?%�,���	 ��� ���

��%�D �*����t�*�  30   ?%	% �	��3 m� �� �� !I�3%

�> .5  4�� !� ���� ��  ���20  !���nSonicaid  ��> .
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 �	 �������l�Sonicasion �� !������� �µl 3  �	PMSF 

)Phenylmethylsulfonyl fluoride (   ���> !M���`	

 4����5  #-���� ���� �!��I�3%rpm 5000  �����% �%   

4 !U�% 
���� � ��%�D Y*,������ %	�D . �% 
�� ^���

 S�  �> ^�U �A�% !9*95     �*���	 �� =�5: ���	��

#�D !M�`	 . 4�� !� �8t�30-20   � ���M �% !I�3%

20- !U�% 
���� �   �> ?%	% �	�3 %	�D10    ��� !�I�3%

 #-��9000 ��%�D Y*,������ !I�3% �% �% .  �*���	

!9*9  �> !�&+�  ��25-20  ?�A������ (�C� �% !I�3%

  #�M�D �	��3 !��	 .µl 20 % /�    !�� @�����	 ? ��*��

 ������ ���� �%  ����%�D !M���`	 /*����37 !��U�%  �


����  4�� !� �%	�D15    ��> !��*��	 !�I�3% .µl 20  �	

  !M�`	 �� !� !�*�� �M��Vortex !�*��  ��%�D  !� ��

 4��5  #M�D �	�3 W*U /� �% !I�3%)12 .( (�*�

 ��&t��µl 20-15 !�*�� �	      !�� �8t��  !��>	%�� ���

  S���j @�0	% �% 
A����    ��> !��&+� ��� .  �?��D ��

      ���%�D @�V�� r��� �����U !� ��*M���9	 ?�A��%

 �?�> ���D��� S��j �� �	�	 !� ����U 4�> �	 ��

3 
��&�� ���> !���M�D ���\� �% ���t�� . ����� !��" 
������

Bromophenol blue  	� ?�))" 	�U LY _]� $*� %

 
2  �M��� ����� �	 ?%�,��	 ��  ^]3 r�� ����U �%�"

�> !�&+� ����[  B�� S��� .   �	 ?��> ��*�M���9	 LY

        � ���� ���� #��U  ���%�D 	��U !���> _]�

?�����     ���: s��y @�0	% �% 
)�e��[ ������� �

 ���Coomassie blue #M�D �	�3.  

T�&+� ��e��[ H�"��*� �� W�  
M	�D*�����" 


�;U �5�	G#M�D $ 7��	 ��	 �W� �� !��[ �  ����

Ni-NTA )Nickel-nitrilotriacetic acid ( L���V�	 

!����� �� ��e������[ ������� �	�	% 
9	*����� His-tag   

)Histidine-tag (
� �>�� .4	 �9 L*&� �*�� �	 �*6- 

?%	% �>  ��e��[ ��  �?�	 ��: ����M��Tris Nacl 

 ��%�D T9�0 L�	����	 )11.(  

 ��������  

   ��	����[ ��'�% �D	 �!�*�� =5: L*��M �	 ?%�,��	 ��

!�*��  ��� ��50  ��100    ��� ���>�� !�>	% ���*� �'�%

   ���]0 �z"	��: �L���� ^��*� {�M03/0   H���` 

 ��)��2	95  ��	�� !�*�� =5: ��'�%30  !6��C� %�-

���> .15 !���*��   #��6z� �15 !���*��  %�*��� 
��,)� �

#M�D �	�3 
����.  
ELISA 

1�IC� �	 @'�: b���� 162�    %�����" 
����� %�*� �%

  
������ H����"��*� ��e�����[  �YB   7*���"*"*)�"	

 #�� �% 7�*9*�	�DELISA   #�3� ��� !Da�*" �1 

 �%10000  1    #�\&< ��*�����*��	 #-��µl/ml 2 


���  #3�  �Y1  �%200 
���   ������� �	*)- !� �%��

 H���)�  #��\&< ������  ���> /���+��	 ���.  �% !��&:��

��)��*"   �	 ��� !� ?�> T�&+� �Y 
���µl/ml 2  �%


� 4�)��" �M��   4��)��")6/9  =pH(     ���%�D 1��3�

100 S��j $��� !� ��*";� #\&< �	 ���9����  ���

 ��> !M�`	 #�&[���� .     ;�<�" �	 ?%�,���	 ��� #��&[

   4���� !���  ?�����>*[ s�,��>18 -16  �% #-����  

4 !U�% � 
����   ��> !��*��	 %	�D .  �8t��   ���� !��

#M�D $�5�	 *���> .  

!&:�� �% � Blocking  �	��I� �100   �	 ����9����

 L*��&C�Blocking !��A� ����: !��" ?�����	%   ��e����[

 ������5�)Blocker BSA Blocking Buffer ( �	

 #"�>Thermo  #t�[���� �� �%*�8   $���� �% !0�>

S��j �> !�+�� �� .   ?����>*[ s�,> ;<�" �� #�&[

 4�� !�2 �> !�*��	 (�C� ���% �% #-�� .  �8t��

#M�D $�5�	 *���> ��� !� .  
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!&:�� �% � #�� $�5�	   ����15  !��*�� �    #�6z�

15 !�*�� �  r�2	 4�	�: �%  u��0 L�Z+� �	 
,)�

���> ?%	% �	���3 . #��3�1  !���200 $����  �M���� �% ����

Reagent Diluent   !���100   $��� �	 ����9����   ���

S��j !�  !M�`	 ��      �	 ?%�,���	 ��� #��&[ �8t�� G��>

    4��� !��  ?����>*[ 4�� ;<�"1    ����% �% #-���  

37 !U�% �  �� ��Shaker   �% ���rpm 80   !��*��	

��%�D . #M�D $�5�	 *���> ��� !�.  

    #�3� ��� 	� ?��> �	����� !Da�*" �l� !&:�� �%

100000/1   !���100      ������j $���� !�� ����9����

�> !M�`	.   4��� !�� �> ?���>*[ 4�� ;<�" �� #�&[  

1  ���% �% #-��37 !U�% 
���� �    ���JM �% %	��D

 �� �� S����Shaker  �% ��rpm 80   ��> !��*��	 .

 #M�D $�5�	 *���> ��� !� �?�D ��     ��� ���A�% ����

  !�j��[ ��� ;<�" �� �� �%� !��`    
M��`	 � ���� �	

   ���%�D u���0 @���" �*2 !� 4�l��� .50   ����9����

 �����������: =������������ 4	�������������TMB 

)Tetramethylbenzidine-‘5,5’,3,3 ( 50 

S��j $��� !� S����� ���	 ���9����  ��> !M�`	 �� .

 4�� !� #�&[15-10     (��C�  r���	 ����% �% !I�3%

��#M�D �	�3 S�� . ����� ��	 �	 8[50  �	 ���9����

   
������ !��� �B*��� S��� S��*,9*��� �����	 L*��&C�

S��j  �	*0 #�&[ ?�A��% �% #�&[  ��%�D !M�`	 ��

   u*��� L*��2 �%  #��M�D �	���3450  ����*�����OD 

S��j �> ?%�� #�% !� ��.  

 �����Cut-off point  

30   
,)� $�� %�-30   ��� ����[ !" �#6z� $�� %�-

 ���5� #�"Euroimmun   �� �%*�� 
�,)�    ����X� ���

 ���l� #�U �%*� ?�>Cut-off point  #�3� �� �1   !��

200 ����> ?%�,�����	 . 
���)C)� �	 ?%�,�����	 �����ROC 

)Receiver operating characteristic ( $��� �%   �	 �M	

SPSS )SPSS Inc., Chicago, IL(    _]�� !�U*� ��� �

 �
)C)� ���Cut-off point  ��	��199/0   #�����: ��

97  #�'�V�0	 90 �> ?%� ���+� �'�% .  

��� ����� ��� � !"�# $%��!�	 �&%��   

     L	 W� G��> @��- W� % !�� ��*�\)� ���	 !�:   

30 !�*�� �       #��" ��� p��> ����� �% 
�,)�  #6z�

?�	��	 ?�> 
:	�2  !��9	 ��*� /;U ���D � ��   ���

�> #6n .!9�� %  S� ��	���[ ���l� �	��   ���% �%

25 !U�%  �
����    4��� !�� #�" �%	�D30  60  ��

 ���% �%50 !U�%  �
����  �*\)� !� G#M�D �	�3 %	�D

   ����% �% !9��� %  S� ��	���[ 
����4  !�U�%  �


����    4��� !�� #�"  �� %	�D7  14   ����% �% ��  

37 !U�%  �����
    ��> ?%	% �	��3 %	��D .   
�2 �	 8�[

���� !�*�� �A�% ��� �r*M ��� ?�	��	 ��  /;U  ���D

!�*��n ��*� � ��     L*���M �	 ?%�,���	 ���  �> #6n ��

  !��*�� @�" �!�*�� �� ��	���[ �'�% ���    �	 ���  ���

��� #�% !� #�" ��	���[ k��" .  �� #�M	 �	 �� �D	

 ��10  
)l� �%*� �'�%90  ?%��� �'�% �    !��9	 �n}��

%*� L*63 @��3 #�"  ?���� 
3��.  

 !�*�� �� ��	���[ �'�% =
 !�*��n ��*�  /;U 

!�9	 ��*�  /;U   

!�*�� @" ��	���[ �'�% ��  =
!�*��n ��*� /;U ��A����

!�9	 ��*� /;U ��A����
  

$% W� : #6�� �	 ?%�,��	Arrhenius  L*��M 

#�	 ?��� ��� �% !" %*� ��- !��� .  

K = Ae��	 
��  

��- !��� Ci=  C0   ekjti 

k����  = e(	� �
����� ) 

��	���[ ���� 4�� tstab = −
ln !ci

c0
#

knorm
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L*��M ��	 �%  ���K  !����� � Degradation rate� 

A !������� � Arrhenius factor� Ea !���� 
���)l� 

Activation energy �� H�: kcal/mol� R  !����� � 

Gas constant� T  
)l� !�Temperature ��  H��: 

���*&" Ci !���� � Measured content   ����� �%Ti� 

C0 !������ � Starting measured content  ������ �%

T0� kj !������ � Degration reaction constant �% 

 ���%Tj  a  b 
� ~�6� �	 {�-  (0 H�>  �)>��

      ?%�� #��% !�� �*����D� 
�)C)� �	 ?%�,���	 �� !"


�  G%*>Tnorm =� 
���� #�	 !" �% ��� 4��  ����� 

��	���[ ?��5)� 
� %*>.  

!�*�� �	 
�� �#6�� ��	 �	 ?%�,��	 �	��  �	���	 ��

  �	��3 �� �8t� G��%�D 
���� �?�> ��9*� #�" �� ��"

 �&�+� �����% �% #�" �%	%)37 �40  42 !U�%  �


���� %	�D ( 4�,�� ����� �% )7 �14  21 (  ����

 !�*�� �A�%      ����9*� #��" ���- !����  ��> 
����

�> !6��C�.  

��� ����� ��� '���(&��!�(��� $%��!�	 �&%��  

       ����� #�\&< @3	��: �	 ��� %*�� $�B �p��> �	��

  
D��))")Minimum inhibitory concentration   ���

MIC (!A� ?���	%      8�&���*�� 7*&����� @���I� �% ���

 %*> T+��)12.(  

 �% 	�����	10 !��9*9 @������	 �  �	 $	���" ���� �	 �

!A� ?���	%  ��)     ��&"��[ ��� ���	�� =����300 (  ����

 �	 #3�4/0  ��001/0 !�� !�  !���  !�9*9 �    S�� ����


&��   (��C� ���9Thioglycollate broth   ��> !M��`	 .

 �8�&���*� 7*&���� 
����� �*����t�*� �	 �8t�

  L%��l� 
�\&< ��: !"McFarland 5/0   ���	�� !�" �

CFU/ml 108 × 5/1 
� ���"��   S�� !9*9 �� !� ��>��


&�� ��%�D !M�`	 ���9 .    �	 S�� $	��" �!�" ��	 !� !���

L*&C�    #��" @�0	% ���)Wash �Serum Diluent  

Enzyme conjugate(  $��� !� !� ��>�� k����� %�*�

!9*9 
&�� S� ��  ��> !M�`	 L*&C� �� �	 ���9 . !�9*9   ���

  4���� !���20-16   �����% �% #-����37 %!��U�  �


����   ���%�D !��*��	 %	�D .     �r*�M ����� 
�2 �	 ��l�

!9*9 �> 
���� 4��" �\� �	 �� .   �	 
��\&< @3	��:

?%�� !A� �    %*�� ?%�" ���� 	� ���"�� �>� !" ?���	%

!��9*9   ����%�D T+���� s�,��> �MIC  �� �� �	

 �> !6��C�)13 .(  

   ��� % ��� �	��� ���� #\&< �����"   ?����	��

C� !� �� �	�� r*M L*&05/0    !��M�D ��\� �% �'�%

�> .!A� % �� �	 #\&< ��	   L*�&C� !�� ?���	%   ����

  #��� ?	����  �> !M�`	 #�" @0	%    ��	����[ ����

!A� % �� �n	 �
�� �M    ?%��� �� ��� ?����	%   �n}�� �

L*&C� ��%�D 
���� #�" ��� . !�&:�� �%   �p��> �

!�*�� $��� L*&C� �� ��  !�A� % �� ��: ��� �	%  ?���

 �	 �l� G�> 
����7  14  ���% �% ��37  !�U�%  �


���� ��%�D $�5�	 
���� �A�% ���  �� %	�D . �% b����

 �� ��nX�� �'�%  !���I� �A���� �� ����� !�    ��� ���

/	*U �> 
���� !&:�� �� ���.   

  

���	 	
  

8[ �	 
2 !�� � @:	�� �	�� ���l� ��	���[ 
�� �M 

#�" ��9*� ?�> !� W� �L	 b����  L��U  ?����> � 

1 @'�: �>.  

 #6�� �	 ?%�,��	 ��  $% W� �� Arrhenius) 

    ����% �	��� ?��> !6��C� ���� 4��8-2  !�U�%  �


����  %	�D)L�Z+� (410   #��% !� ���� 4��  ��

 �����% �	���� ?�����25 !��U�% 
������ �  %	���D)r����	 (  

25 %*� ��.  
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*��+ 1 .$�-�.%/ $%��!�	 ��� ELISA *�� 0�% �� ��� ��1��  

�� �����	� ���� ����� �����	� ���� 	
  ����� ���   	��)���� ���	� � ����(    	�!)!��(  

3/92  3/93  15 ��%�� +,-� .  37   7   

3/91  15 ��%�� ��/� .  

8/51  6/57  15 ��%�� +,-� .  37   14   

0/46  15 ��%�� ��/� .  

6/22  2/14  15 ��%�� +,-� .  50   30  

0/31  15 ��%�� ��/� .  

2/5  0/8  15 ��%�� +,-� .  50   60  

3/2  15 ��%�� ��/� .  

  

   ���9*� ����� �% S�����	*���"�� ��	���[ ���l� �%

/	*U �'�% �#�" !�*�� 
�%      =���� ��� #�6z� ����

 ��	�� ��	��6/26  ��&"�[ �� 300  ��	��100   ��'�%

%*� ./	*U �'�% !�*�� 
�%   �	 ��l� #6z� ���7  ��

     ��&"��[ ���  �,�' ���	�� ��	�� =��� ��300   ���	��  

93 	 8[ G��� #�% !� �'�% �14    ��'�% �=�� ��

/	*U !�*�� 
�%   �,�' ��	�� ��	�� =��� �� #6z� ���

 ��&"�[ �� 300  ��	��66 �> !6��C� �'�%.  

  

"#$  

    %���5� ������ ���� �1���IC� ����	 �%AgB  H���"��*�

)HydI/pET Duet (  %�����" ���l� �	�� �� T�&+� 


��� ��	   W� !�� ����	��� T�+�� �% �YELISA 

)?�> �"� @���[ 162 (�> @�-.  

  �����	��� �%�V�3	  
�>	��� #���	 !� !U*� ��

H���    ���� �� % �� �% �� !U*� @��3 ���)  �����	

�&-  
3�,�	 ��� �� 
l�62 ��� �� �	�	*0 (  T�+���

 #�	 ���` ������ ��	 ^3*� !�  ^���)14.(  

#�� ��	 
�	��"    
���� #��'�V�0	 !�� ��� �Y   ����

�	 �� �% ?%�,���	 %�*� 
&A   %�	% 
A���� ��� .  4��l9�]�

#�� !" #�	 ?%	% ���� �&�+�     ��� S�Y*9��� ����


��� �	 ?%�,��	  �YB  
�B��� 
Da�  #����: �	�	% �


�  
���� ^6)� S�  �>��      T�+��� �	��� ^�U�� 
��Y


� ���> !� 
����	 ����	���  %�)16 -15.(  

�)���	*� �	�����  ����K"  �	AgB   H�"��*�

 ?���> T���&+�)HydI/pQE-30 ( 
9*���9*� �� ����  

24   #��" �% �*�9	%*&�"ELISA   ?%�,���	  ��))"  !�� 

 #����:66/91  #�'�V�0	 16/90 �'�%   #��%

����) )17.(  

 �	�������  ����6- ���� AgB  �� ���� H���"��*�

 
9*�9*�16  �*�" �% 	� �*�9	%*&�"pET Duet  �*&"

?%�"�  #����: !�5/93   #�'�V�0	6/95  ��'�% 

�)�M�� #�% )8.( 

Magari     L*�&C� ��	����[ 
����� !� �	����� 

    ?�A����% ��,��� L*��6&D W�����>Coulter Hmx 

�)�0	%�[ .�� #�� �	 ?%�,��	 �� ��  ^���� ��	���[ ���

 �&�+� �����% �% �\� %�*� L*&C� ��	��A�  ?�>

    #��% !�� 4��-K2	 
����  ��  �� 4	���N� #6n 

?�����  #6���� �	 ?%�,����	 ����Arrhenius  �*�����D� 

    ��	����[ ����� 4��� !" ������ !5��� ��	 !� �
]0

 ���% �% L*&C� ��	25 !U�%  
����� �   %	��D) r���	 (

 ����	��164  �����% �%  ��4 !��U�% 
������ �  %	���D

)L���Z+� ( ����	��326    ������� ����	 �% G#���	 ��  

94 ?%�� �'�% %*� ?���� 
3�� L*&C� �n}� � )18.( 
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 ��A�% 
I�IC� �%De Vore     ����� �	 ?%�,���	 ��

!)��� �% 
��>*�� #�� �	 ?%�,��	 �  �?�> ^���� ���


� !" ���� !5��� ��	 !�    �	 ?%�,���	 ����� 4�� �	*�

 L*�&C�   ����IVD )In vitro diagnostic (   ���	 ��� 	�

 %�� #�% !� W�)19.( 

Hornback  !��l9�]� �%  ����  !��)��� �% !��" �	  �

#��   L*�&C� �� ��� ?�> ^���� ��	���[ ���   ����

IVD #���� ����	 �	 ?%�,����	 �%	% $���5�	  �	���� 	� ����

 L*��&C� ����	 ����JI�	 ������ ����> T+����  �% ����

!��0��"        ��� G#���	% $�B  ���,� ?��))" ���9*� ����

#�� ��	 7��	 
� ��  ��JI�	 ���� !� 
D%�� !� �	*�

L*&C�  %�" 	��[ #�% ��)20.(  

9�]� �%!���l   (����*� !���" �	Morris  �� �����

L*&C�    ?%��� 4	����N� �#�M�D 4�*' 
��	% ���  �

L*&C� ��	 �n}�        ��� � G%*�� 
�]0 4�*�' !�� ���

    #6���  
�]0 4	����N� ��	 �	 ?%�,��	Arrhenius 

  L*�&C� ���	 ��JI�	 m���� #��	*�     #��% !�� 	� ���

?%�� k��" �?%�� �� �n}� �  	� ��15   ����+� �'�%

 %�)21.(  

%   
����U ���%�	�����	 !� !U*� �� �!l9�]� ��	 �

!6��C�   ��'�% p*�5�  !�*�� �� ��	���[ �'�% �

!�*�� ��	���[   ����% �% ��37  !�U�%  
����� �   �%	��D

 �	 �l� ���9*� #�"7     ����% ���	 �% ��M��D �	�3 ��

3/92   �!��" 
��)l� ����	 !��� G#��>	% ��	�����[ ���'�%  

3/92 L*&C� �n}� ?%�� �'�% % ���   
3��� �#��" @0	

      �% ��	����[ L��� S�� L%��l� ��	 ��� ��	 G%*� ?����


� L�Z+� ���% �>�� .  

    ������ 4���� �% ������9*� #���"14    ���� ��  

8/51   
�� ����� !" #>	% ��	���[ �'�%    ���	 ����%

       L��� % ����� 4��� �	��� L��Z+� ����% �% #�"


�� 	�	% 	� 
M�" ��	���[  %�: 
)l� G�>��50  �'�%

?%��  �
� #�% �	 	� %*0 �n}� ��%.  
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Abstract 
Background: Cystic hydatidosis disease (CHD) is a common disease of human and animal caused by 
contamination with the metacestode stage of echinococcus granulosus. The disease causes cyst in 
tissue body of patients. Antigen B is one of the important antigens in liquid cyst.  

Methods: Expressed and purified recombinant antigen of echinococcus granulosus was used as 
antigen in ELISA (Enzyme-linked immunosorbent assay) method. The handmade kit was studied with 
physical and bacteriostatical methods. Physical stability was assessed with accelerated stability test 
(Arrhenius equation). First, numeral negative and positive samples were evaluated; then, the kit was 
exposed in special temperatures and times; afterwards, the samples were evaluated again and 
compared with the first evaluation. Proclin300, Soduim azide and Bacillus subtilis were chosen in 
bacteriostatic method. Different concentration of bacillus and different percents of preservatives were 
added to solutions of the kit. Growth of bacteria was evaluated and the least percent of preservatives 
that had the most effect of bacteriostatic was determinated. 

Findings: According to stability test, the handmade kit had one-year stability and do not have stability 
for two years in the 2-8ºC tempreture. Sodium azide had destructive effect on solutions of the kit; but, 
proclin300 with the concentration of 0.05% was appropriate for solutions. 

Conclusion: Stability and bacteriostatic methods showed that the handmade kit can be maintained in 
2-8ºC with significant activity. 

Keywords: Echinococcus granulosus, Enzyme-linked immunosorbent assay (Elisa), Recombinant 
antigen B, Physical methods, Bacteriostatic methods 
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