
���� ��� 	
���
��� 

���� ������������� �� !"�# $� 

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

)0��1 $%�
 � $2�3�01 +�
�# � $���� 4��' ��5�%3� 

6�78���3�� � �9� :;:	-&<;=�>) ��)0�;@>>(

*3 	",1 $���� 4��' ��5�%3� :B3)0.) ...!'(:�
3 ��5�%3� � ���� D"-
 � (�)1 �/ (E�F���.�"1 +�,",-.�/)
 G"�H 4)I(

saadati_m@yahoo.com :Email 

BE $��7��� (��sea :sec �seq 	%�9% �3 ��J �3 ��K�K��"��273 (��

8F�7 G"�L�% 

M.��N7 $O2P
 )2/�;*$.3)1 Q1�1 :R(�3)"� (�0
 :@

1 �"�%3� ����� ��	
�� 3 	",1 $���� 4��' ��5�%3� :���� D"-
 � (�)1 �/ (E�F���.�"1 +�,",-.�/)
 :) ...!'(G"�H 4�
3 ��5�%3� �)I(

R�� 3 ���� �K�
�

�� � �
���:���� D"-
 � (�)1 �/ (E�F���.�"1 +�,",-.�/)
 :3 	",1 $���� 4��' ��5�%3�) ...!'(

@G"�H 4�
3 ��5�%3� $2��� 4��' ��)* :$F�SF�
 � $F��7 �� 3 ���� �K)I(

��"ST 

	�"
� :��J �3 ��/�/��"��273 3  $F��7 V �# G"�K�.�)2%3 I3�%3 �"F�.% M
�W�9 �O7 	K $�3XY �"
�9�
$
��%�.Z�  (��

��� �"F�. 87 $��7��� �0� $&�2[
 D7�. ()2K�1 G�3� 3� ���� .B\ ]"F� 	1$2%\ ���O� 	KG"�K�.�)2%3 G"1 (���� $%E ���� ��

��9% ���&273 $S�E�F�)7 $1��� 3 �3 B3�2% 	�"9� �73 GS9
 :� 3� .��. B�"
 G�3  �PCR :�"�1 ��. ^� (3 3� � ���H  

$
 _�)7 � ����  �"�1 �"<�
2#3���1 .BE $��7��� `�� �1 a���� G�3 ��J �3 ��/�/��"��273 G"�K�.�)2%3 (��)sea :sec �seq (

 Z�  	1PCR �K)
��1 .

Z�  � �3�
 ��:�3;bc :G"�L�% $�"1 �3 ��
\ �7�1 	��7db	��7 �1 	/ �%�� (��73�� ��J �3 ��/�/��"��273a��
�\ (��

��2�)*  3)L �"�e. � �
 $��"9"��"1 .BE $��7��� (3)1 fg7 h��. $/�/��"��273 G"�/�.�)2%3A:C�Q)sea, sec, seq ( 82�"7 �3

PCR �K)
�� ���&273 .BEnuc $
 + 3)H 	1 4��,
 ��i�K�% ����K �K 	K�
 B3��' 	1 ���1 ()2K�1 $��7��� �0� )K

��J �3 ��K�K��"��273 ��)*  3)L .

	2��� ��:	2��� )"j�. +�NkLD�A$/�/��"��273 ��i�/�% BE (3)1@dl ��1 �&� h��. G"�/�.�)2%3 BE (3)1 �AbbR (3)m1 :��1 �&�

 h��. G"�/�.�)2%3 BECRl; ��1 �&� h��. G"�/�.�)2%3 BE (3)1 �Q$/�/��"��273;RR )"jS. 	NkL $F3�. G""N. �1 	/ ��1 ��1 �&�

���:��)*  3)L �"�e. � �
 .�3 $F�
-
 n"� � ���&273 $&�
 6)2�K B3��' 	1 f��"
 �"�3 ��K�K��"��273 ()2K�1 �3PCR  ��m� 4�P%3

�
�"% �7� 	1 .B�"
 �3db]9H 	K 8F�7 �)� 	��7 ^� � ]0T :�%��1 ��# $�"1  � ()2K�1 ����K);/p@�< � (B3��' 	1sea :sec ��m�

seq �. �Oj
 	��7�� ��3� q"[ .	��7  �0T � ��"1)@/Rb�< � (BE 	1 r�1)
sea :d	��7)b/d�< � (BE (��H ��� 3��sec 

�>	��7)p/>�< � (BE (��Hseq �bp	��7)>/b=�< � (�%��1 ()2K�1 G�3 I3�%3 )5�� 	1 r�1)
.

	P"2%()"*:� 8F�7 G"�L�% $�"1 �3 ��J �3 ��/�/��"��273 	�%\ ]"F� 	1 a��m
�\ G�3)1��1 :�73 ��� (��73�PCR $m
 (3)m1 �m%3�.

	��7 $��7���G"�/�. �)2%3 BE ��3� (�� (��A:C�Q���1 �"&
 �3)�3 G�3  �.

(�"�K B�*E3�:h��. G"�K�.�)2%3 :��J �3 ��K�K��"��273A:h��. G"�K�.�)2%3 C:h��. G"�K�.�)2%3 Q:PCR�K)
 

	F�,
 ���� �:;>/R/>l��X�	F�,
 Z) :@c/b/>l

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
25

 ]
 

                               1 / 9

http://ismj.bpums.ac.ir/article-1-167-fa.html


B3 �S9� � M.��N7 )2K� EB(�� s�2[
 ��J �3 ��K�K��"��273  �8F�7 G"�L�% /d

	
�,
 

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

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


 �%�&��� '
�
( � '�!%
 �� "���.*"( ��
�� �
�

�� "
+�, ������ -�
 ���, �%
�
�� �. /0%  � ���

 ��
 1"� 234� ���5
� ��$�
 �� 6
"�)8.(�
 ���

 -�
 ��� ���,  � ��
 �:
!��,���%
 ;��
�� ��.

 ������ -�
 <	�3�)sea ;seb;secn ;sed �see ( "
+�,

�� ���)=�>(.�
 /
� '�:� �,8?���� -�
 �
 @��,��

A�� ����
 1"� �����:� <	�3� ��. )BCD.(

�� '�4% 1"� 6�$%
 *�E+�F� "
+�, -
!��,���%
  � ".�

 ��� ���, 1"�� ��. �
�
� �G�G�	
����
 <	�3

�� �%�!�� H���!% �+
�, � '�5�I�� ":���)J�?.(


-
!G�,���% -
K,��L �G�G�	
����
 ��. ��.�'�� ��

 �+�M+��=NC=B 	
��  �  G ":�!. '��+
��	
�

�� "
+�, ��O� �P�Q
�G R�G�	
����
 "%�� )J(.

ST� ��,���%
 *�
��UI -��,!-
;�����	
����



�,V
�&��
 ��$�
 ���% *�5��L �� �.*�
�(  � ����0� ;

��%W�L�� �
��I � -
!XL SY. ���
  �
!
%Z )N.(

��$�
 '�!%
 �� ������ -�
 ���, 1"� "
+�, [S�

 �
��5!�\�5%"�� H����0,  �]�
��5!� "��� ��.

^_�
 ���% ;��
 -
!��,���%
 -�
 ���, 1"� "
+�, ��.

�� ������ "��� .-�
 A�
̀ Q  � ��
 �+�( ��

�
��5!� �����:� �
+�  � -
!��,���%
 -�
 �
 ���% ��.

@��,��
 /�
`�
  � �� "�"a ��. )=�B(�� ":b �.

 � ��
� ��a� c�UI -�
 �� �5� ��
!� *��d�
 '
��


����0� �����  � 1"� 6�$%
 *�0
0e, ��4
� ��.

��%W �� f���� ������ -�
 ��
,�
� "���)8g�88.(

h
"Q��)Bergdoll( � ��5% A�
`QN]"���

�
��5!� ��G�G�	
����
 -
!��,���%
 �
 ���% ��.

@��, �	�  � �����
 ��.A;B;C;D�E� 1���

]�#�� "���@��, �i�� �	�  � 1"%�� ������ -�
 ��.

�� "���)8=.(

-
!��,���%
 @��, A�����	
����
ST� -��,

-
!��,���%
 �P�Q
�� j���	
����
 ���, 1"� "
+�,

��
 ��O�.S� -�
 �
��5!� �	�
 ���� ��
_^ ��.

 �� `
% *�E+�F� -���4
� � 1��� �
%� �� �����	
����


��
 1"� 6�$%
 'W ���� )8>(.�� -�
  � ��
 �+�(

-
!��,���%
 c�UI �� �5� *��d�
 "
+�, ��.

A�� �i�� ���, 1"� @��, c�UI  � �.C�Q

'W S� /0% �	�  � -�
 � ��
� ��a��$�
 �� �. �

�� ��
_^ �
��5!� "���)8D(.

A�� [S� �����:� �
�� �&	�3� ��. �
 ���G�� -�


k�,P  	5a 
`
+
 ;'�
��:
,dQW)8JC8](;

��
�Q�,�����%�5�
)8?(��
�%�5�
 k�,P �)8N(�

��
�%�5�
 l
�:i�)=g( 5. ��  G ��
� ��a� -�


A�� 'Z '�
� �
�� �F�
�� '"� S.
��  � ��
% �.

�� �����	
����
 -
!��,���%
 "���; � ��!% '
��� �,

��5% 6
"#
 6�5� -�
 �����:� .

�!, -�
 �
 ��
"E, ":b �.�, "%���# �. 8gg pg/well 

[S� �
 ���� � ":��5% �����:� 
� 1"� "
+�, 2
34,

 ��( 'WD�!, �
 ��4
� ��
�� �� 
`
+
 "��� )=8(;

A�� �� -�
+ �
�# ����� ���� S� ��a� m�� ��.

���Q ".
�I .��
 -�5�  � ��
 �+�( �� -�


�	� c�I ��
�� �� ������"
+�, 'Z -��
� S^� -

S� 1"::�;���% � 1���% 'W '�
�  � ���#n1"�W ��"�

A�� ��m�� ��. ���Q �&:� ��_+
 )==.(Ad, 
_+

'W �� -
00e� A�� �, "� 
� �+��+�� 2
34, ��.

A�� -
4%�a":��5% ���Z�+��� � ���
5
��
� ��. .

6�$%
 S� 1"::�"� 'Z �����:� ��  � �+��+�� A�� ��

�� ���;��j���	
����
 �����:�  � ��!% '
�, ��.

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
25

 ]
 

                               2 / 9

http://ismj.bpums.ac.ir/article-1-167-fa.html


;c /���� �� 6�7�3�� � �9� 8��;/ ��)0�;@>> 

"� 'Z "a
���5% 6
"#
 S� -�
 1"::� .A�� -�
 ��

�� A�� '
�,S� S� '
`
�  �  � ���. 1��5% o��, 
�

A�� �'W �����:�  � ���# ���Z�+�:5�
 ��. ":�!
% �.

��5% �����:� 
� .

��G�G�	
����
 ������ ����
"a p
0e, -�
 �
 q".

�����
  ��� �����:� �1"::G"G 'Z "a
� ��.

@��, -
!G�,���%
 ��.A;C�Q 	
��  �PCR 

r������ .

Z�  � �3�
 K� 

S�`%WDNA  
	L �
�5 TaqS�`%W ;��. �s
 �� � ��"e�

�i%�4% DNA ladder 8gg ��� �&a�G�� �
 ���:��� 

"� ��
"��I .�
��Tris-base;EDTA ;dNTP;

S�`
:� "��	�;RNAse;"������ 6��"
,
 ��
 S���`
+

 �G��"���Q  
T, 'Z�:
�.���G�� ��G�G�	
����
 ��.

 �����
)=]N=>ATCC=(��G�G�	
����
 ;k�"
��"
L
 

`%Z�
L ��G�G��L���
 � 
T, '
��
 k%
��� 1�i4����W �


"%"� .��K,�+ ��G�G��M
� )N>D8ATCC=(;

�	L ��	
��� �!i
�)?gNDATCC=(��	
��� ;

����� )88JJ?ATCC=(;k���	G���,���� �
:
��� 

)8gJgPCTC=(�&
,
��L d%�5+�� ;A)]Jg=NCTC=(;

��K,��L  ��� k���i+�8Nox )B>?gATCC=(�

'����� �
 `
% �	G�
4���
 ���G�� /.�tL � �5	� ��.

"%"���Q  
T, '
��
 ��E:� .1"::G"
+�, ���G��

 @��, -
!G�,���%
A�
 �����
 ��G�G�	
����


 -
!( 6��
 1�i4%
�)u("�  
T,.

p
0e, -�
 ��8]g�
��
 �:
� f�3� �
  %�5%)-
	#�%

S+��( %�5% ;"� ��
��� .� %�5% vW� 1"� ��
���

 kX� � �4G ��QW �+�� h��
%�� �4� �
e� '���

 �/����W  	
�� "���Q ���. -

E, ���
5
��
� ��. .

���&273 � �
 (��)9�3)� :'Z �+
�, �
 1��&��
 �� ��. 

nuc ;sea ;sec �seq l%�� �� �(
��  � �%Z ��.

��Tb 'Z �
�� �5�
�L �&a S�`%W ��.

�!��� ��%���� ��K	)nuc(�����:� �
�� �UI��  �

�� �����
 ������	
����
 "��� -
!��,���%
 �

@��, �����	
����
 ��.A;C�Q"���Q 6
"#
 .kL

� ;�w% ���� ��.�5�
�L v�3�%
 �
  6�%  	
�� ��.�
`�


 �+�M+��)DNASIS, Blast, Oligo ( ;x�+ ��a�

�.�5�
�L *�
��UI ���� � v�y ���� � ���� ����

���Q �
�# .h��%�  �z,��.�5�
�L ;*�
��UI "


  � �I�� �Ta �G��MWG '�5+W 1�
� A��&�

"�.�
 ��# � �.�5�
�L '"�  �I�� �
 kL �� 1��&��


 /:G
�PCR 'W �
&
G�.��� �� ��������+
 �� hZ

8] "��� �	L "
�W ���G
`
% ����� �������Q �
�# .

�5�
�L �
 p
0e, -�
 ��IpaH F h��:G '
�:�  �

"���Q 1��&��
 )h�"a8(.

6���;:)9�3)� MF3�. t��$�K�� 8��%\ ��i�K�%�O�  �h��. $K�K��"��273 G"�K�.�)2%3 (��A:C�Q

)9�3)� 4�%)9�3)� $F3�.��1 �3�N.6�
-
 ��3�%3

;nuc 
Rnuc 

5' CTG GCA TAT GTA TGG CAA TTG 3' 
5' AATGCACTTGCTTCAGGACC 3' 

=8
=g >NJ ��� �&a 

;sea
Rsea 

5' TTG CGA AAA AAG TCT GAA TTG C 3' 
5' ATT AAC CGA AGG TTC TGT AGA AGT A 3' 

==
=] ]]= ��� �&a 

;sec 
Rsec 

5' CTC AAG AAC TAG ACA TAA AAG CTA GG 3' 
5' TTA TAT CAA AAT CGG ATT AAC ATT ATC 3' 

=B
=J =J8 ��� �&a 

;seq 
Rseq 

5' AAT CTC TGG GTC AAT GGT AAG C 3' 
5'TTG TAT TCG TTT TGT AGG TAT TTT CG 3' 

==
=B 8== ��� �&a 

IpaH F: 5' CCT TGA CCG CCT TTC CGA TA -3' ��)*  3)L ���&273 � �
 6)2�/ B3��' 	1.

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
25

 ]
 

                               3 / 9

http://ismj.bpums.ac.ir/article-1-167-fa.html


B3 �S9� � M.��N7 )2K� EB(�� s�2[
 ��J �3 ��K�K��"��273  �8F�7 G"�L�% /;;

4�%E q"�[. :2
	3,  � ��!% ���G�� �4G �
 kL

"���Q 6
"#
 'W 6�%Z .�%Z {
�3��
 ���
	# A��  � 6

"� 6�$%
�6�%Z 2
	3, ��. 1"� ���� ��D a��

��%�� �
�Q"%"� ��
"Ti% .�Ta����� �
&
� 

2
	3, h�Ue� ;1"� DNA ���%Z ��� ���QW hZ

 l�"��� �������M+
 "�.1�
"%
 �
�� �w	^ ��
Q

DNA `
% 1�i��� �
 ����,������X�
 UV �

v_a ��.=Bg ����%�% �=?g ��%�% �� 1��&��
"���Q.

a�/3�PCR :$( �� /:G
�|���T% S=]��
+��M
�

 /:�
� -�
 �� "���Q 6�$%
8�
 ��
+��M
�DNA 

;�i+
]/gS�`%W �
 ��
+���
�DNA 
	L|�
�5Taq )]

��
+���
� �� "(
�(;]/g�5�
�L �. �
 ��
+���
� )=g

��
+���
� �� h����
L(;=f�	3� �
 ��
+���
�

!G�����, ��."
,�K	G�% �*�&!�)]/=�	
� �P��(;

]/=���� ��
+��M
� PCR )x8g (�]/8�
 ��
+���
�

~5% S�`
:� "��	� )]g�	
� �P�� (f�	3� �i�"M� ��

  � �
F0, ����� vW �� ���T% S$( �=]��
+��M
�

"� 1"%��� .�� /:G
�>="���Q 6�$%
 �M
� .�Ta

 ;/:G
� h�Ue� �����]
��Ta 'W �
 ��
+��M

 ����QW hZ ��� ��������+
8"� 1�
� h�0�%
 "���

�%� "������ 6��"
,
 �� kX� ������
 ���� � �`
�W

���Q �
�#., �Taz�� 1"�W ��"� *P�Ue� "
�

 m�� /:G
�

E, ��w:�  �|
"��
 ;�+
�, -]g��
+��M
�

F# �
|E 
G ���, 1"� �
OM,|h�Ue� 2
	3, �

PCR �G�� �:���|��-

E, ":�W�� � "� 2
	3,

 ���, �+
�,s�G ����:� �!�� ����|�6�$%


���Q.

�/3� $*��� B3�"
 G""N.aPCR : �
�� -

E,

�Qt�� /:G
� ;PCR 1"� 2
	3, 6�%Z ��88���G��

 ����A�� ;��K,�+ ��G�G��M
� ��.

 ��	
��� ;����� ��	
��� ;`%Z�
L ��G�G��L���


�	L 5+�� ;�!i
��&
,
��L d%�A�
:
��� ;

;k���	G���,���� ;k���i+� ��K,��L ;�	��
4���


 ��� ��.������	
����
 @��, �����
A�

k�"
��"
L
 ��G�G�	
����
"� 6�$%
 .

	2��� ��

p
0e, -�
 ��8]g  G ���Q �
�# ����� ����  %�5%

N]  %�5% �����
 ������	
����
 �
 1��&��
 ��

A�� � ��."%"� �����:� ���
5
��
 . � ��!% kX�

 {
�3��
DNA /����W �PCR �
 1��&��
 ��

"���Q 6
"#
 1"�  
T, ��.�5�
�L.

� ���)2�F3 	P"2%D�A��� q"�[. Q"
�%E:�


�
&
� ����� � 6�%Z 1".�4� �Ta ��������+
 hZ

	3,
��Q 1��&��
 2���_Q �
 kL ;"Bg�
  0
#�

�% ;�������M+
 '����������M+
 �
 ���(  $
 ����

���Q �
�# ����� .

$�!a �
��|
����
 ��||���
 ������	|��

@��, l
%Z�!��,���%
 A;C�Q/:�
�PCR ��

��Tb 'Z 1t�� �5�
�L �&a ��.nuc ;sea ;sec �

seq  � "� 6�$%
 EF# ��a� >NJ��� �&a f����

 �
O�,  ��43� 'Z �
nuc;'�4%
 ��a� 1":.� 'Z -�

 �����
 ������	
����
 ������ ����-�
 �
  � �

 � ��!% p��� �����:� �+��+�� 6
"#
 ���G�� -�


 "���Q)1��5� ���U,8'��� ��.=�,8>.(��a�

 EF# ]]= ��� �&a �
O�,  � f�����43� 'Z �


sea  � ���'�4% 1":.� -
!��,���%
 1"::�"� 'Z

@��,A ��� �� 
"a ��.�� 1"� "���)���U,

 1��5�8'��� ��.B;J;N;8=�8>(. EF#=J8

��� �&a �
O�,  � f�����43� 'Z �
sec  � ���

@��, -
!��,���%
 1"::�"� 'Z ��a�C, 
�z"
�

�� ��5% )1��5� ���U,8'���D(. EF#8== �&a

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
25

 ]
 

                               4 / 9

http://ismj.bpums.ac.ir/article-1-167-fa.html


;R /���� �� 6�7�3�� � �9� 8��;/ ��)0�;@>> 

��� �
O�,  � f�����43� 'Z �
seq ��a�  � ���


 1"::�"� 'Z@��, -
!��,���%Q, 
�z�� "
� ��5% 

)1��5� ���U,8'���?(.������	
����
 ������ �


 "� 1��&��
 �&:� h��:� '
�:�  � k�"
��"
L
)���U,

 1��5�8'���8D.(

)��
.;:	��7 $��7��� (����J �3 ��K�K��"��273 �1

$<�
2#3 BE �3 ���&273 nuc �"% �h��. B\���1�3 ���&273

	7 BE )9�3)� �&� (�� sea :sec �seq � �9� B�27 :;�;b

:��3�%3 )5%��%D�A Ladder ;cc ��1 �&�B�27 :(�� R:

@:b:;c�;;::G"�K�.�)2%3 �L�� ��J �3 ��K�K��"��273

B�27 (�� =:l:d:;R�;@:��3� ��J �3 ��K�K��"��273

h��. G"�K�.�)2%3 ����K �"F�. BE A:

B�27p:����K�"F�. BE ��3� ��J �3 ��K�K��"��273

 h��. G"�K�.�)2%3C:B�27>:��J �3 ��K�K��"��273

 h��. G"�K�.�)2%3 ����K�"F�. BE ��3�Q:B�27 ;p:

BE �L�� 	K ��K�K��"��273nuc $
���1.

;�w% ���� *�EF# o
e��
OM, �
 '�:
5�
 ��w:�  �

# �+
�, -

E,  � ��!% *�EF]]= ;=J8 �8==�&a

"���Q 6
"#
 `
% ��� .n���% EF# �+
�, -

E, 1"� �
OM,

 �s�G ����:� �!�� ���� ���,  G���Q 6�$%
 `
%

'Z �+
�, �� sea;sec  �seq S. ���G ���  � �%
�I

 ��� �
  ���� �
O�, *�EF# �e� �  ��
� ��.

, 1"� �����:�z"���Q "
�.

'�
� '�4% �
��
�;�Qt�� '
` DNA ���%Z NA�� 

����� ������ ���U�I
 �5�
�L �&a l� �� �

���Q �
�# /����W���� �����
 ������	
����
.

'�5. ��  � ��� 1��5� ���U,=�� 1".�4� ���Q;�


-
�N�T:, /����W ���� ������ ������	
����


 �����
)'���>'��� �88(
� �w% ����  EF#

1��� ��$�
 "%
 ���� �� �'���  EF# �. 1"�� �


�5% '��� ���U�I
 �i%�
� -�
  � ��� /:�
� PCR 

'Z �
��nuc ������	
����
 ������ �����:� �Ta

�� �����
"���.

��G�G�	
����
 ���G�� '��`5. �����:� �Ta

'W '��5% @��, � �����
A�� �
 �. PCR r��� 

"� 1��&��
)1��5� ���U,=(.

)��
. R:�3 � ���)2�F3 6EPCR (��)9�3)� �1nuc1 �

nuc2  �d()2/�1 	%�*B�27 :;:$�� ���"7�1 ��S"


>cdp�CIB= �;cpc;ATCC= B�27 :R:���"7�1

 ��J)7;c@Rc�CTC= �;;ll>ATCC=B�27 :@:

��J �3 ��K�K��"��273RbdR@ATCC=B�27 :p:

��i.�F ��K�K�)S"
d@p; ATCC=:B�27 b:

�%E�"� ��K�K�2�)273)f%3)�  ��5���
�\(B�27 :=:)5%��%

$F�SF�
 B�� ;cc B�27 :��1 �&� l:��i.�)� f� �5F�

 	��7;dox =@>cATCC=B�27 :>:$&".3 �� u%�9F�7 A

blcR�CTC= B�27 :d:�"��)�3 $�K;;;O)��5���
�\

f%3)� (B�27 :;c:f����K)1�.���7 �"�"7)�

;clcPCTC= :Rl@ RI=.

������, ��.z"
� ��G�G�	
����
 '
�:�  � 1"�

 1"::�"� 'Z �
�
�  � �����
nuc "%���;*���  �

;R@pb=l>d;c;;;R;@;p;b

;RR bp Rl; bp 

bcc bp 

bbR bp 

@dl bp 

;R@pb=l>d;c;;;R

>NJ bp

=]g bp 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
25

 ]
 

                               5 / 9

http://ismj.bpums.ac.ir/article-1-167-fa.html


B3 �S9� � M.��N7 )2K� EB(�� s�2[
 ��J �3 ��K�K��"��273  �8F�7 G"�L�% /;@

'Z �
�� 1"� �(
�� ��.�5�
�L �� 1
�5. ��
�&%
 ��.

-
!��,���%
 1"::�"� )A;C�Q(PCR "���Q.��

 � ��!% 
"��
 /����W -�
PCR "a
�  ���sea  �

�
�L 1
�5. ��.�58sea �=sea  EF# � 1��5% 6
"#


]]= "���Q 1".�4� ��� �&a)1��5� ���U,>'���

=(."a
�  ��� �
�� /����W -�
sec 1
�5.  �

 ��.�5�
�L8sec �=sec "a
�  ��� �
�� �seq  �

��.�5�
�L 1
�5.8seq �=seq r
,�,  �  �"� 6�$%


  EF# ��=J8�8== "���Q ��$�
 ��� �&a )���U,

 1��5�>'��� ��.>�D.('��`5. �����:� ��w:�  �

>@��, -
!��,���%
 1"::�"
+�, A�� ��.A;C�

Q/����W PCR r��� 6�$%
 �5�
�L �&a /� ��

  � "���Q> EF#]]=;=J8 �8==���( ��� �&a

 "���Q)1��5� ���U,>'���](.

)��
.@:;(��3�%3 )5%��% D�A Ladder ;cc :��1 �&�R(

NkL	jS.")�	2�� bbR G"�/�.�)2%3 BE $��7��� (��1 �&�

 h��.A:��J �3 ��/�/��"��273@(NkL	jS.")�	2��Rl; 

��1 �&�(h��. G"�/�.�)2%3 BE $��7��� �0�C

:��J �3 ��/�/��"��273p(NkL	jS.")�	2�� ;RR ��1 �&�(

�/�/��"��273 $��7��� ���� h��. ��J �3 �Q:b(6�
-


PCR h��. �3 �K)
 (��A:C�Q��J �3 ��/�/��"��273

=(��3�%3 )5%��%D�A Ladder ;cc ��1 �&�.

/:�
� PCR������ ���
"a ��.:
� �
 1"� ����\

8]g "���Q 6�$%
 �&% .�
"E,N] ��� ��G�G�	
����


"� ����
"a �����
 . ��� -�
Hd�# �. �
 �� �
 1��&�

/����W , � �����:� ���
5
��
� ��.z"%��� 1"� "
� .

 ����
 �����
 ��G�G�	
����
 '
�:�  �  � ���.

, ����z; ���Q �
�# "
�D8 ���)8/D>"��� (�
�
�

'Z �
 �����.sea ;sec �� �seq ��O� � 1���

"%"� 1�
� 2
34, . ��� ��Tb � �!
�)>/=]

"��� ('Z  � f����sea -���4
� �`a  � 1���

 ��� �� 1"� 
"a ��."��� .N ���)]/N"��� (

'Z ���( 1"� 
"asec �? ���)D/?"��� (

'Z ���(seq �]D ���)?/]B"��� ( � f����

"%��� ������ -�
 u
�%
 �i��.

v-1 

-
!��,���%
 ��a�A�,Q ��� -
� �� <	�3� ��.

����
 ������	
����
 �������1"� A�
`Q

��
 )B�=>(A��[S� �����:� �Ta ��"E�� ��. 

��
  ���Q �
�# 1��&��
 ���� ������ -�
 .A�� ��.

1�i4����W ��  � ���
5
��
� 1��&��
 ���� ��� ��.

�� �
�#�5% ��5��
 ���# '
":b ��
Q���:".� �,
��

 '
���5. h�� ��=ggB  � "%�
� '�4%8?/N"��� 

��
"a  ���/����W ��  G 1"� �� ���
5
��
� ��.

 1"� �����:� �����
 ��G�G�	
����
 '
�:�  �

, ���� �+�M+�� ����� �� "%���z�#
� "
�

"%"4% )=D(.'��5% @��, �
��  � 
`
+
 A�� ��

 �
�
� ��
 1"���Q �(
�� �����
 ��G�G�	
����


 ;'��� �� '���  	5a �
 ����E� �����:� � ����  :�`.

,'Z ��%W �
 ���"E� �
"E �� �. "���.�+�( �� -�


/:�
� c�UI �� �,���
`Q  � ��
 �
^ ��.

 -
!��,���%
 �����:� �
�� ���U�I


 ��
 1"�  �
�
 �����
 ��G�G�	
����
)=].(
_+

1��5% Ad, -
00e� �Ta �+��+�� A�� �
 �, "%


Rl; bp 
;RR bp 

bbR bp bbR bp 

bcc bp 

;R@pb=

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
25

 ]
 

                               6 / 9

http://ismj.bpums.ac.ir/article-1-167-fa.html


;p /���� �� 6�7�3�� � �9� 8��;/ ��)0�;@>> 

":��5% 1��&��
 S� 1"::� "� 'Z �����:�)=B.(n���% 

� ���, 1"� 6�$%
 *�0
0e, �� 1"�W ��� 
���+�.

)Holeckova(h�� �� '
���5. �=gg= 1�
� '�4%

"� A�� -
�  �  	5a �
 �+��+�� ��.RIA �PCR 

�dot-blot ��� �����:� �� �,��&, <	�3� ��.

 "���i% 1".�4� �����
 ��G�G�	
����
)=J.(-�


 A��  � ��
 �+�( ��dot-blot �RIA �`.: 

A�� ��  !��0� �� �����:� �Ta ��,����PCR 

�� ��
% ����"���.p
0e, -�
 �� P��  ����  �  a�, ��

��  G"� 6�$%
 �����
 ��G�G�	
����
 ���G�� ���

 @��, � ���G�� -�
 S+�� -
	#�% �����:�  � ��!%

 A�� �� 'W '��5%PCR r���"���Q 6
"#
 .�Ta

�
 ������ �����:� 'Z �
 �����
 ��G�G�	
���nuc 

"� 1��&��
 �
  �8]g/����W ���� ��G�G�	
����


N] �����:� �����
 ������	
����
 '
�:�  �  ���

"%"� . � �:E� -�"�>/B>S+�� -
	#�% "��� ;

"� 1�
� 2
34, �����
 ������	
����
 .p
0e, ��

"� 1�
� '�4% '
���5. � �,
�� ���, 1"� 6�$%
; �

?/Ng %�5% �
 1"� ����
"a  ��� "��� ��.

 /:�
� �
 1��&��
 �� �F
e� � S+�� -
	#�% ;'
��5
�

PCR , ���� �����
 ��G�G�	
����
 '
�:�  �z"
�

���Q �
�# )=D.(�� �
"E, -�
 /�
`�
 �	�  � "%
�,

  
T, �
+�D/J8 %�5% "��� '�����5
� '
��5
� �
 �.

"���.

�
 p
0e, -�
 �� 1"� 
"a �����
 ������	
����


 �T:,D8 ���)8/D>"��� (1"::� "� 'Z �
�
�

 -
!��,���%
sea ;sec �� �seq "%��� .'�
� -�
 ��

 @��, -
!��,���%
A1"� 
"a @��, -���4
�)>/=]

"��� (�@��, -
!��,���%
Q
"a A�� -���5�

��� 1"� )D/?"��� .( ���� '
��
)Adwan ( �

���5. '
 h�� ��=gg]  � �
� '�4%>J"���

"� 'Z ���( 1"� 
"a �����
 ������	
����
 

"��� �� -
!��,���%
 1"::�;�
"E, -�
 �


 @��, -
!��,���%
A@��, �C�� 6
"� �.?/8g

��� "��� )=?.(*�)Kwon ( '
���5. �h�� ��

=ggD A�� �
 1��&��
 ��PCR r��� 234�

  � "%��5%8D/8N ��� "��� ������	
����
 ��.

���
'Z "a
� 1"� ����
"a �� 1"::� "� ��.

-
!��,���%
 ��
 1��� <	�3� ��.)=B.(-���4
�

 1"� 
"a -
!��,���%
 @��,sei )JD"��� (kX� �

sea )>g"��� (��� .���, 1"� 6�$%
  E+�F� �� 

 ���
 )Omoe ( '
���5. �h�� ��=gg= 1�
� '�4%

 �
  � "�8DB�
 1"� 
"a �����
 ������	
����


 %�5% '��!L 6��, �� ���.��Q ;S+�� �
��
 �
 1"�  ���Q

 ;��Q 1"4% 1`������L �
� �D/JJ�
 ��� �
�
� "���

'Z ��
 1��� -
!��,���%
 1"::� "� ��.)B.('�4�


 @��, -
!��,���%
  � ��5% A�
`Q  E+�F� -�
 ��A


� �%
�
�� �� 1"� 
"a A�� -���4N/DN��� "� �� .

 ���� �� n���% -�
 �%�
b)Chiang ( '
���5. �

h����=ggB  �8/JD ��� �
 "��� ��.

��
 ������	
����
"� 'Z ���( ��� 1"::�

��
� �0��F� 1��� -
!��,���%
 .
"a @��, -���4
�

@��, -
!��,���%
 1"�A���)B/=?"��� (�
 �

��A1"� 
"a ��.=/?@��,  � f���� "� ��C

��
 )](.

*��&, 1"5� �	�  ��� �%
�
�� '
`
� �� �. ��.

@��, l
%Z�!��,���%
 �� p
0e, -�
 �� <	�3� ��.

�%
�
�� -�
 *��&, -
:�5. � -
00e� ���� �� �.

�� ;<	�3� *���
`Q ����
"a ��4:�  � f���� "%
�,

"��� ������.


 A�� -�
 ��'Z �sea ;sec �seq �����:� �Ta

 ���@��, -
!G�,���%
 "
+�,  � ���#  G ���. A;C

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
25

 ]
 

                               7 / 9

http://ismj.bpums.ac.ir/article-1-167-fa.html


B3 �S9� � M.��N7 )2K� EB(�� s�2[
 ��J �3 ��K�K��"��273  �8F�7 G"�L�% /;b

�Q"� 1��&��
 "%��� .�� '
��
 �� -
00e�  a�,

 @��, ���A��
 1��� `G�5�� ���G�� -�
 .�� 
���

@��,��� -
� ����%
�����Q -���4
� �����	
����
 ��. 

��
 1"� A�
`Q @��, -�
 ���, .�
��
 �+�( �� -

@��, �i�� c�UI �� ���5G *�E+�F�  G -�
 ��.

 @��,  	5a �
 ���G��C@��, �Q��
 1"� 6�$%
 .

������	
����
 ������  � 6�I ��
_^ �
�� �Q��+W

"��� -
!��,���%
 1"::� "� 'Z �
�
�  � �����
;

�� '�Q"::� q�U� �� 
� ��
_^ �
��5!� �FI "%
�,

".� /�
`�
 'W.

 �'W �
+� -
	#�% �:
� �
 �����
 ��G�G�	
����
  G

/����W -�
���:� ;��
 1"� ����
"a S+��PCR 

��  ��� �����:� �
�� "%
�, ���%
 'Z "a
� ��.

-
!G�, ��.A;C�Q"��� "
&� �
��
 -�
 ��.

������ -�
 ���(  � ��
��
 �� u���� -�
 �
5.


� � 1���  �
�� �� 6�
"� ��� �  ��
� ��� � �� ��
_^

 234� ��4
� ��� 1��+W ��
_^ �
�� p��� -�
 �


�� ��� .@��, ����A������	
����
 ������

 -�
  � 
� -
00e�  a�, �  E+�F� -���4
� �����


��
 1��5% q�FE� -
!��,���%
 .��
 �+�( �� -�


 @��, -
!��,���%
 �� �
��5!� u�
�  �A�
 ��4
�

,��� ����@�� �����	
����
 -
!��,���%
 ��.

�� "���;�i�� �
 ��4
� 
� @��, -�
 �
5.
 
_+

@��,��� 234� �����	
����
 -
!��,���%
 ��.

�� ����)8].(

M%3� �L � )S�. 

 � �"
$� S%�I ��G��� ��L '�F	� ���� ��#W v�:a �


S��
� 
� �M4, h�5G p
0e, -�
 6�$%
 �� ~5G �Ta .

References: __________________________________________________________ 

1. Dinges MM, Dinges P, Orwin M, et al. 
Exotoxins of Staphylococcus aureus. Clin 
Microbiol Rev 2000; 13: 16-34. 

2. Balaban N, Rasooly A. Staphylococcal 
enterotoxins. Int. J. Food Microbiol. 2000; 61: 
1-10. 

3. Lowy FD. Staphylococcus aureus infection. 
N Engl J Med. 1998; 339: 520-32 

4. Su YC, Wong AC. Identification and 
purification of a new staphylococcal 
enterotoxin, H. Appl environ microbiol 
1995;61:1438-43. 

5. Chiang YC, Chang LT, Lin CW, et al. PCR 
primers for the detection of staphylococcal 
enterotoxins K, L, and M and survey of 
staphylococcal enterotoxin types in 
Staphylococcus aureus isolates from food 
poisoning cases in Taiwan. J Food Prot 2006; 
69: 1072-9. 

6. Omoe K, Ishikawa M, Shimoda Y, et al. 
Detection of seg, seh, and sei genes in 
Staphylococcus aureus Isolates and 
Determination of the Enterotoxin 
Productivities of S. aureus Isolates Harboring 
seg, seh, or sei Genes . J Clin Microbiol 2002; 
40: 857-62. 

7. Loir YL, Baron F, Gautier M. Review 
Staphylococcus aureus and food poisoning. 
Genet Mol Res 2003; 2: 63-76. 

8. Orwin PM, Fitzgerald JR, Leung DYM, et al. 
Characterization of Staphylococcus aureus 
Enterotoxin L. Infect Immun 2003; 71: 2916-9. 

9. Hawryluk T, Hirshfield I. A superantigen 
bioassay to detect staphylococcal enterotoxin 
A. J Food Prot 2002; 65: 1183-7. 

10. Sattari M, Rahimi-Milashi M, Zavaran 
Hosseini A, et al. Evaluation of 
Staphylococcal contamination on dairy 
products and antibiotic resistance pattern in 
Tehran. Modarres J Med Sci 1998; 2: 63-6. 

11. Saadati M, Barati B, Shirazi M. Detection 
of methicillin-resistant Staphylococcus aureus 
Type and molecular assay for the 
simultaneous detection of sea and seb genes. 
The 5th national biotechnology congress of 
Iran, 2007, 782. 

12. Bergdoll MS. Enterotoxins. In Easton CSF, 
Adlam C (editors). Staphylococci and 
staphylococcal infections. United Kingdom, 
London: Academic Press. 1983. pp. 559-98. 

13. Evenson ML, Hinds MW, Bernstein RS, et 
al. Estimation of human dose of 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
25

 ]
 

                               8 / 9

http://ismj.bpums.ac.ir/article-1-167-fa.html


;= /���� �� 6�7�3�� � �9� 8��;/ ��)0�;@>> 

staphylococcal enterotoxin A from a large 
outbreak of staphylococcal food poisoning 
involving chocolate milk. Int J Food 
Microbiol 1988; 7: 311-6. 

14. Chen TR, Chiou CS, Tsen HY. Use of novel 
PCR primers specific to the genes of 
staphylococcal enterotoxin G, H, I for the 
survey of Staphylococcus aureus strains 
isolated from food-poisoning cases and food 
samples in Taiwan. Int J Food Microbiol 
2004; 92: 189-97. 

15. Wieneke AA, Gilbert RJ. The use of a 
sandwich ELISA for the detection of 
staphylococcal enterotoxin A in foods from 
outbreaks of food poisoning. J Hyg (Lond) 
1985; 95:131-8. 

16. Shinagawa K, Watanabe K, Matsusaka N, et 
al. Enzyme-linked immunosorbent assay for 
detection of staphylococcal enterotoxins in 
incriminated foods and clinical specimens 
from outbreaks of food poisoning. Nippon 
Juigaku Zasshi 1990; 52:847-50. 

17. Bennett RW. Staphylococcal enterotoxin 
and its rapid identification in foods by 
enzyme-linked immunosorbent assay-based 
methodology. J Food Prot 2005; 68: 1264-70. 

18. Khreich N, Lamourette P, Boutal H, et al. 
Detection of Staphylococcus enterotoxin B 
using fluorescent immunoliposomes as label 
for immunochromatographic testing. Anal 
biochem 2008;377:182-8. 

19. Medina MB. Development of a fluorescent 
latex microparticle immunoassay for the 
detection of staphylococcal enterotoxin B 
(SEB). J Agric Food Chem 2006; 54: 4937-
42. 

20. Alefantis T, Grewal P, Ashton J, et al. A 
rapid and sensitive magnetic bead-based 
immunoassay for the detection of 
staphylococcal enterotoxin B for high-through 
put screening. Mol Cell Probes 2004; 18: 379-

82. 
21. Khan AS, Cao CJ, Thompson RG, et al. A 

simple and rapid fluorescence-based 
immunoassay for the detection of 
staphylococcal enterotoxin B. Mol Cell 
Probes 2003; 17: 125-6. 

22. Omoe K, Ishikawa M, Shimoda Y, et al. 
Detection of seg, seh, and sei genes in 
Staphylococcus aureus Isolates and 
Determination of the Enterotoxin 
Productivities of S. aureus Isolates Harboring 
seg, seh, or sei Genes. J Clin Microbiol 2002; 
40: 857-62.  

23. Letertre C, Perelle S, Dilasser F, et al. 
Detection and genotyping by real-time PCR 
of the staphylococcal enterotoxin genes sea to 
sej. Mol Cell Probes 2003; 17: 139-47. 

24. Barati B, Saadati M,  Bahmani MK. 
Isolation and Detection of enterotoxigenic 
Staphylococcus aureus Type A by multiplex 
PCR. J Mil Med 2006; 8: 119-28.  

25. Park CE, Akhtar M, Rayman MK. 
Nonspecific reactions of a commercial 
enzyme-linked immunosorbent assay kit 
(TECRA) for detection of staphylococcal 
enterotoxins in foods. Appl Environ 
Microbiol 1992; 58: 2509-12. 

26. Kwon NH, Kim SH, Park KT, et al. 
Application of extended single-reaction 
multiplex polymerase chain reaction for toxin 
typing of Staphylococcus aureus isolates in 
South Korea.  Int J Food Microbiol 2004; 2: 
137-45.  

27. Holeckova B, Holoda E, Fotta M, et al. 
Occurrence of enterotoxigenic Staphylococcus 
aureus in food. Ann Agric Environ Med 2002; 
9: 179-82. 

28. Adwan G, Abu-Shanab B, Adwan K. 
Enterotoxigenic Staphylococcus aureus in raw 
milk in the north of Palestine  . Turk J Biol 
2005; 29: 229-32. 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
25

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

http://ismj.bpums.ac.ir/article-1-167-fa.html
http://www.tcpdf.org

