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+L��(  �#% ��1�2�   �M� �� �.$  #�2�  ���� 
� �� � 

>��#? ��/ �/"��N � #��� )1 .( (������?�'    
 ���6� O�L�H�

 P��2 �+�$ � )7�� ���+� ������ C    Q
��% ���M?  ��

P��2 �R �� +�� $2
��
 #S 4� �� ���� 1���� ����.  

T
�  #?��  $;��L  ���4� 1> ���    �#�-. ���U�+*

)  ���A��" $2���ALT   ���Alanine aminotransferase 

 
AST  ����Aspartate transaminase( '#��-. $��@V��� '

T
�  ������������ ���A
����������2)EIA �����������  

Enzyme immunoassay  
RIBA  ������������ 

Recombinant immunoblot assay (   $�;�. ���WU� 


)Transcription mediated amplification  ��TMA 
  
Reverse transcription polymerase chain reaction 

 ����RT-PCR( . 
$��+  ����X�.�� #���2�)bDNA  ����

Branched DNA  
Real-time PCR(  $��2�?% ����

HCV  ����. �#�V ��2��  #��� )6-3( .   '��S�7 3��7 ��

T
� ���A
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���2  O�LH� ��� (������;* ������ C  $�   #?�%�� .

 ���;��2� ��=
 �� � � �       4���� Z�. )��A� ��� '�����@E

'$E0�
  [\�. �-W  N?.�
 4> ���#% T��/E ����� 

�2� .(�?]+�  �� �=�� ��$�^�5 4� 1   #��A��HCV 

Ab  4�����+�� _���`� �� )15 ����;�(' 4��� 1>  �����

�� ���A
�2  a#�  (�� )��
� �  ���b?V(  $��7 
  ��

1� $���  P6�� 3  ��6    ���A> 1� c�V ��� $E    /��� ���"

#% #?���L� �-W  )9-7.(  

4� 1> 3�,� N?.�
 ��� ���b�1   #�?��  1���+��V �� 

Nested PCR 'RT-PCR  
Real-time PCR ����� 
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C $  #?%�� . � �

 (�%�� ��=
 �� ��2�@7 
 $E0�
'���1  )�A� ��  ��� 1���

a�/�<b�      �� '����  )?�2�V 
 ��U���2� �� ��+�6 4��E

O�LH� /.��  1� ����@� $U%/V #?�@�� ���;�2� )��6. 

Notomi 4���U+� 
  T
� ��  O�L�H� �� $?�- 

'��X�.�� #�2� ��� �� Z� ��WU� �f2�
 �� $�� � �  ��g�7  

)Loop-mediated isothermal amplification ���� �

LAMP (#���. T��/E �� )10(.  T
�LAMP   ����6

@� a��, �� �2���� ,�h���$' A���$  �2��# X�.�� ��� 

��  ���F �� � ��65 -62 �=�� � ���2$  ����E    ��+. ���
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 ��WU� $����7#?. .�� ��( T
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���� DNA ����1� j� ��������a�� ��� �$� 
  ��k���2�
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�RFLP )Restriction fragment length 
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C �"�� 1� ���;�2� �� 'RNX 

plus )4���� '4��?�2(  �.�% )+�A����2� 	�2� �� 


�#�1�2  1����+�    ���2 ����  #�% s��L��2�.  c��2 5 

 1� ���A
�U� RNA     �� �/k� �����+���V 1� ���;��2� ��

  ���. 
 $"���h� RevertAid, first strand cDNA 

)1��? �" �.�% ( ��cDNA  )�#-�#���E.  

����   ���b��Nested PCR    $�7��5 �����+���V 1�

  $+t��. m�2�� �#%  4����U+� 
 )17(   #�% ���;��2� 

) 3
#=1 .(  '��,!� ���5 ��   ���7�  N?�.�
 �  3
�

PCR  $������<� Z����b7 ��25  ) �����% �������A
�U�  

1  $=��� ����+���V 1� ��#. �� 1� ���A
�U� Out-F 

 
'Out-R 5/1  #7�
Z�/�> DNA   1���+��Vsmar Taq 

)4���� '4��?�2 ( 
2  ���A
�U� cDNA  ��WU� ��M?  ��

��f6 � 296  �1�� �;=#% ��b��.  

  
 ����1.  �	
� �
����	 
��� ���
��	
� ����� ��� HCV 

)Hepatitis C virus ( #���LAMP   

)Loop-mediated isothermal amplification(  

��
���  
��
��� �����´3´→5  

 ������

����  

Out-F CTGTGAGGAACTACTGTCT 24-6  

Out-R GGTGCACGGTCTACGAGACCT 302-282 

In-F TTCACGCAGAAAGCGTCTA 42-24 

In-R GGGCACTCGCAAGCACCCTAT 277-257 

3F TCCCGGGAGAGCCATAGTG 106-88 

3B CACTCGCAAGCACCCTATCAG 274-254 

FIP 
GATCCAAGAAAGGACCCGG  166-148 

TTTTTCTGCGGAACCGGTGAGTAC 127-108  

BIP 
CCTGGAGATTTGGGCGTGC  197-179 

TTTTAGTACCACAAGGCCTTTCGC251-232  

Loop F TCATCCTGGCAATTCCG 145-129 

Loop BGCGAGACTGCTAGCCGAG 222-202 
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�
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� �� $�� �

��7�  ) �% 
 4�@U� �    �� $��#���� 4#�% �%�2�


95 ���=�� $�����2 �  �����E a#��  ����1 ���g�6�'  c���2  

30 �����R �  ) ���% ����WU�1 ���g�6�  ��94 ���=��  �
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$���2  '���E1  �� �g�6�60 �=�� $���2 �  ���E 
1   ��g�6�

 ��72 �=�� $���2 �  ���E��7�  
 �   �� $���<� T��@E

72 �=�� $���2 �  ���E a#  ��5 ��� �g�6� )17(.  

  � �� ��k�����2� m����2�� N?����.�
�����2��U�   

)Eppendorf mastercycler gradient' 4�+A> (  ���b��

#% . '���<� �� a^�ho PCR  3� �
� ���   1���E>  

2  #=�
 #,�� #�� 
�� ���#���1��"
��UA� � 
�  �+.

 ���UV )Ultraviolet (#?�"�E ���6 $2��� ��� .  

 N?���.�
 �����b�� �������LAMP  1� �������+���V

 $,�h���HCV     ���7�� $A���� 	��2� ��� � 5UTR  

)��7�� �    w������ $ ��+� (��� �� �#% �t�;7   ����

HCV ( $7��5   $��-6 N�
0�V �� �#%)18 (  ���;��2�

#���E . '���M?  (�� ����   x���L   N?�.�
  Z�b7 ��

 $����.25  ) ����% ������A
�U� 5/2 �"����� ������A
�U�  

Thermopol 10X )New England Biolabs '

�������@���"( '1 ���������A
�U�   x��������L dNTP 

)Deoxynucleotide) (Mm 10( '2   ��� 1� ���A
�U� 

����+���V 1� ��#���. ������  $�������)FIP  
BIP(' 5/0 

 ��+���V 1� ��#. �� 1� ���A
�U�   ����  $=���� )3F  


3B( '1    ��+���V 1� ��#�. ��� 1� ���A
�U�    ���� ��g�7 

)Loop F 
 Loop B( 'M 8/0 (�y����������   

)Sigma-Aldrich����U�� > '(' 3  ������A
�U� cDNA   

#���E ��<�.  

 x��L  �#% ���� � �� �95 �=�� $���2 �   ����E

 a#�  �� 5    ���� a����7 ��g�6�  #�% 
   ���2 1� c�V

4������. '8  Z�/�����> #����7�
DNA 1������+��V Bst   

)New England Biolabs���@���" ' ( ����4>  �"���S�

#���E .c�2'  N?.�
LAMP ��   ��� �62  ��=��  �

 $����2 4��� 1 �� 
 �����E   ����50 '70  
90 ���g�6�  ����

  $��������7 i������� ��k�����2� 1� ���;�����2�)D130 

Stuart SBH4��@�k�� ' (#% ��b�� )18(.  

'(�� �� �
!* ��"�� �� $����2� ��M?  ��   '���H�� ���

 4��. �"�S� �� z�" N?.�
5/1  Z�/�> #7�
Smar taq 

DNA  1��+��V�"�E ���6 $2��� ���  /��.  

N?.�
 ��b�� 1� cV LAMP   ���WU� a^��ho  '

 
 1��E> 3� �
� �� 1��"
��UA� T
� 
� 1� ���;�2� ��

�#��H  �  p�� ���j�4�
/"� �� 1   3���o  ����A
�U�  

 (��E �-��2I )Invitrogen lot: 49743A ( �#% ��6�

�-@� �� 1:10 '     a^��ho  �
��7 [����
�U�  ���

LAMP 
  c�21� ���;�2� ��  ���UV    $�2��� ���� 

�"�E ���6.  

  $������. '����1 3��� �" 1� ���;���2� ���� '�����<� ��

T
�  �����ELISA  
LAMP  #�����E �-��2�o  �� 


  T
� ��� �@��g Nested PCR     ���#����2� 4���?* ���

 #% $���1�� $�!5)19.(  

$����. = 	
$g�g7	$;? 	 + $g�g7	�-W 	 × 100

[\�.	�-W + $g�g7	�-W +[\�.	$;? + $g�g7	$;? 
 

  


���	 	
  

 �� ��3     ������� 	
���
 '$�2��� ���  T
�C  ��

���+� #% ���� O�LH� �-W  3��?. ��� .  ��� (�?]+�

T
� 1� ���;���2�    �� ���-W  |������ '�#��% ����� �����

���+�  	
���
 �� ���A> ���   ����  '	
��
�A�k ����2

 cU��+��2 cV����I  �������� 
B #��H� �#����H  . ����

 T
� 1� ���;���2�ELISA �����+� $ ���+�  �����  �����

 $��2���)100 #��,�� ( ����=
 ���M� 1�HCV ���-W  

#�#% $��2�?% . T
� 1� ���;�2� �� � �Nested PCR '

45  ���+�)90 #,�� (#% ���� O�LH� �-W .  

 ��?U� �-W  |���� 4�/�  (�?]+�LAMP   ����H 

 T
� ����Nested PCR ����� . ����?U� ��LAMP 
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_2�?   N?.�
 ��b�� ���� 4� 1 (���  1� ���;��2� 4
#�

 ����+���V'�g�7 90  �g�6����v  �� �     4���. �"��S� ���

 ����+���V   ��� N?�.�
 4� 1 '�g�770   ��g�6�  N���.
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Abstract 
Background: Hepatitis C virus (HCV) is a major cause of chronic liver disease and a public health 
problem. Therefore, rapid detection and management is important. This study aimed to compare the 
efficiency of enzyme-linked immunosorbent assay (ELISA), nested polymerase chain reaction (nested 
PCR), and loop mediated isothermal amplification assay (LAMP) for detection of HCV.  

Methods: This experimental study conducted on 50 serum samples suspected to HCV in 
Chaharmahal-va-Bakhtiari province, Iran. HCV Ab detected by ELISA and genomic RNA evaluated 
by nested PCR and LAMP techniques. Then, efficiency of ELISA and LAMP was calculated in 
comparison with nested PCR. 

Findings: Out of total samples, 45 (90%) samples were positive for HCV by nested PCR and LAMP. 
All samples (100%) were positive by ELISA, but 10% (5 samples) was false positive. In addition, in 
comparison with nested PCR, efficiency of LAMP and ELISA were 100% and 91%, respectively. 

Conclusion: Our results demonstrate that based on high efficiency, speed and cost effectiveness of 
LAMP assay, it could be used as a fast alternative method for diagnosis of HCV. 

Keywords: Hepatitis C virus (HCV), Enzyme-linked immunosorbent assay (ELISA), Nested 
polymerase chain reaction (Nested-PCR), Loop mediated isothermal amplification (LAMP) 
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