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C 

3O�
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4 1" (1
#�2E ��
��� .

���� @�
�

N�45�? a# �� ���(3?� �C Je�`
? 
C �J �1"�4 � <#23?� 

}"'� � � ,-�4 1=�� @�� L�b3� 
C �J����� sJ 23"B�2D"� ��C

 G+ ��"��#��� � <#23?� 2"`b+"
5m�2[3
?� nz? �DNA 

C 

1#�2E ����� �1����= R�� . �� 23"B�2D"� DNA d"���A

 <

)�/�r�

�[� �* @2

3"B�2D"� PCR 5�� ���(3

?� �

C

@��2�#�2�,;b	 � ,#��= �A w�f
[� P1 adhesin �
C 

,#�
G� Nj�u�/�L�
��2D"� )� d
# �� N
j�u �� 2
3"B�2�"

�l�� ,�"�(5 /*�� 23"B�2�"� 2O�CPCR X)��()�A�-"
?(5

 /�,

�"� �l�

� U#�

"-� 1

#2�4 (MgCl2))N

j�u �� Q

,�"� �l��)�A�-"?((5�/�,
�"� r�
�[� �l�
�dNTP )�Q

,�"� �l��()�A�-"? (��� ���(3?� �C�U#�
�J 1
/�� ) 1
/�� 

23"B�2D"� ��(Taq DNA Polymerase )�A�-"
? (2
"iD+

NO�#.
82V ,+��2/ @�� <��� 

b"F� �� <D"? a# �@��


=�� |,3��? ��2E5��B��
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? ,)<��
���

=�� @

,3��? ��2E��
"��y 5! 

=�� @,3��
? ��2
E��� 

"��y ��


=�� |,3��? ��2
E��

"��y (�
#
? d"<���"
?��#2�"�� 

,#�G���
=�� |3��? ,&1� 
C ��2E�
b"F� ��
C .L�f
'�

PCR 2j� ���� �#�? �C $�  ��C N(= 5� 26��� �#�? ��-6 �� 

,(-� � N;i� L23-65����EJ LA @��2C �� 1)�� �C���(3?� 

� 1#���2C ��#1"+� �� ���UV1#�2E ,?�2C.

]#2c �� N;i� L23-6 N8�?PCR-Cloning:���6 <�	

 


7`F ��2

6 @$� ��

C N

(= N

"6 �� ���(3
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T/A Cloning � n��
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36� ��pTZ57R 

0

#�N

"65�

��� N
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'�PCR�� m2[3.
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'� �� ���(3
?� 
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��� ,������,����� !,�"#��% 

16

LigationN"6 �� ���(3?� �C N
O2E ��
��� ��6S�.r�
�[� 

0�"�#l �
�� �� N	�
? ��GV &1� 
C @��
+� )��

=�� @

,3��? ��2E (1#�2E 
C���� .N
"6 <
�+�2� ,c 17C5

�/2� |

1#�2E ����� ��"?����(.��2+ .,-�6 N
"�� @�� 2
C 1"(? @��

 ,z�J @��/ 0"�"?)�QQ,�"� �� �2E�2D"� 23"B(��I7C ����@

X-Gal �IPTG 1�1� s�[3�� .,-�6 ��@��
/ 1"(? @�A

,
� 2j� ���� 1-
��C.��1
��� &��
) 

C nz
? ���� �1
	 

-�6,��@�1
#�2E s�[3�� 1"(? ��� 2
C @N
"�� LB agar 



z�J 1

=��,0"�"

?

`8 N�

6 ,�� \��1

�� � 1

� �����P


=�� @,3��? ��2E &1� 
C*�N	�? 1#�2E 
C���� .�� n
�

#� -�6 �� �# d# &1� 0,
C
B�B ��@ /�,�"� 23"B ��
/@ Q

�2`F d# � ��26 
O�9� ��"��#� sJ 23"B�2�"� ,�1
7� 0
u�� 

<#23?� 1#�2E n�+�� &1� 
C � ����O� �J 
C .�� nz
?s


B�B U�"O���� �C �� � 1� 
3.C � R�
= sJ ��
�/ �� 

b"F� 

1�1� ���� ��2F5��u �+ @@236�C I� � ���
� �
� m��
8 1"�
?

��2E .
B�B N	2? �C A�(#23��?�2�"� �� 
b"F� d# &1� 
C ��

����� #�� ^#�� �� nz? � �1#�2E A�(#23��? 
b"F� �� ���,

�2C@PCR 1#�2E ���(3?� .PCR �1
� 26� 2#��b� � ���� �C 

�;F,1

� ���� ����� 5�@�� 2C L�f'� ���EJ LA �1
)�� 

1#�2E �1���� .���+,-�6 ,��
7`F 1=�� |2j� ���� ���
C 5

0#�2C�


-C�J �� �1


	 �� ��


� 



C �


�pSHA345-1�

pSHA345-2 �� ���(3
?� �
C � s�
[3�� ��1��� &��) 
C

R�� ,#�"�F �"B ���J��1"�?I� m�2[3?���/2� ��
@17C 

PCR ��1"�?I� �� ���(3?� �C �� @���� ��
��� �1� m�2[3?� 

L�f'� ��� 2
C@���
EJ LA *1
)�� 
?�2C ,1
#�2E .��

L23-6 ���-	 
C <)�/ @��1"�?I� 0"�� � N;i� N
G= ��c

,B��+ 0""7+ ���(3?� 1�.

,

E�#� � N"?�.

/ :N

(= N"?�.

/ ,

?�2C N

G=

 ���(3?� ���� @��2�#�2�51
� ���(3?� R�� �� �� .�:

"G+ @

,-�6 1/�� �C 
"����-� ��?I���#�� ��".��z?�? �� NF� ��
?

(CFU) Z[�� 5m�2[3?� DNA NF� �� ����J ����� � ��

PCR �*:]

"F� 1"�

?I� @��

?pSHA345-1 ��

��� �

PCR L��'� @�� 2C 1"�?I� �� Z[�� 2#��b� @��/ @��.

�� ���(3
?� �
C U
� ,E�#� ����J ��
�+ U.
"��E���2�"� �
� @


#�? W[C �� �1� 24� #234�C @�� � ,#� 0"
�� ��
cDNA 

��? L�#��6�# @��&5R�� 1� ����� ��.�� �.

B��+,C�
#,:,B��
+DNA #�
�= N
G= �� ,�� ���(3
?� �
C 

&������ 7+ ""B��+ 0,
�+�8 d"+���+� �1
-�� 
��� ,R�� 

C 

�2
"��� U3
8 @Dideoxy-Chain Termination ��
��� 

1#�2E .

R�� @���J @�� :�2
� �� ���(3
?� �
C &�
	Ic� ���
O�SPSS 


[.� @�$
#��+ �"�'+ 1#�2E <.�4 ����J ��(Kappa) @�2C 

� N�4 R�� �� ]O��+ W�-?PCR ^
F�� ���(3
?� ���
� 

1�.

ها يافته
#�+ � ,?�2C NG= W�-
? ,E�#� 1"PCR w�f
[� 

��E
@��?I���#�� 

"����-� 5

7`F |$� �� @��
C N
(= 

1"�?I�pTZ57R @236�C �,�6�"�#2�� DH5-alfa ���6 
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)<���(.2j� ���� �A @��/ 1"�?I� 0#� ��5C
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N;i� )<��*5�(0"�� �
+ 0""7+ NG= ��cB��,���(3
?� 

1#�2E .
.#�b� @B��+ ,n���? �C <)�/ ]#2c �� ��=�� @��
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/ �
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+ 1
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��J ���

�
1
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/
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C 
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<�� �:N"?�./ ����JPCR 

���� �� ���(3
?� �
C ,
-�6 @�
� 

R���� �1� 
"����-� ��?I��D#�� )CFU Z[�
� .(��3
?M:

26��� �#�?5��3?�:N;i� L23-65��3? *,B� P

���� @��/ @�
�

 C � Z[�� 
��3
? X
"+2+*)CFU $�* Q(5��3
? $)CFU 

!* Q(5��3? �)CFU �* Q(5��3?  )CFU * Q(5��3
? !

)CFU  Q(5�3? �P)CFU �Q(5��3? %:,(-� L23-6 )O�
C 2

TBE 0.5X .(


���� �� ,#��?I���#�� N��(	 Z"[�+ NG= ,.
(-+ @��5

w�f[� @��2�#�2� �� 
��E U#��
�� ���(3?� .��
��JPCR 

�� N;i��$�� ���� �QQ
���� @�1
� W#���J )�$1
)��(5


7`F 2"i�+ ]#2c �� @�"') 51
� ���� Z"[�+ )<�
� *.(

���QQ
���� @W#���J ���� 5�Q���� N�6C N;i�
N
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1�J.
�� @
���� N;i� N�4 @�� �
�"3� @���PCR N
;i�

 �C U��1�.$$
���� @2�#� R�� �
C 

4 N��� ��=�PCR 
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4 ��
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(-� �
� .��
��J ��
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� 
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�
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?�5

n#1
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?�5��A�
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"����-� :�6�6�3�23
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�
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�
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��E @��I�"�5
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<��*:���O�23�B� LA ��EJ�L�f'� PCR 
���� @��C"����� 

@��2�#�2� �� ���(3?� �C 
��E w�f[� .��3?M:26��
� �#�
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��3?�:i� L2
3-6 N
;5��3
? *5 �P:

���� @�
�C"����
� 

4 

PCR �J ��N
?� �1
� N
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? $���!:

���� @�
�

C"����� 
4 PCR ,(-� �J N?� �1�5��3? %:,
(-� L23-6)2O�
C

TBE 0.5X .(
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� ��2
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�
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���1� 
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�� 
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,3�J 
���� �� W"� ,D"+�"C ��� ����� @2"E53�"

� @N�
4 

R���E ,(-�,���2E .��
?I��D#�� N
#�� 0"
"7+ @�2
C �SB


"����-�،
3� @���� N�4 R�� �("7
9 t# 0#�2C�
-C � ���
C ,

R�� �2C��4 @��B��B��,U���VPCR N#�B�� ��N?� .


7B�`� 0#� ��5R��PCR 
#�� 2C @w�f
[� @�
�2�#�2� 


��E @,�A T1� � 
"����-� ��?I���#��P1 Cytadhesin 

/�2c,N
?� �1
� �2
=� �.�
C �
-;� 0
#� 2
C 
?�2C,B��
+ ,

@��2�#�2� �b� � ��?I���#�� #
.@�J�C �� B��
+ ,�
� 2
�#� @

&�#��

6�2� �

�5@�

�2�#�2� P4A�P4B1�1

� s�

[3�� 

)*v(.��,

?�2C 0

#�5N

G= �

�2�#�2� 0

#� ���

C X

?�-� 

��?I���#�� Z"[�+ 

"����-� 

���� �� -"B�
C @�
� N
C�y ,

1#�2E .
-"GC }#�2� �1� @

7B�`� 0#� \�O2
) 1
"B�+ X
=��

L�f'� 
=�� �C ,)�f38� @� N"?�./ � ,E�#� �� ,#l�C 


3?��8�� L�f'� k"� ��1C 
7B�`� 1-���C @� @����
� )*v(5

n4�#��4)$Q(���+ �)$�(1#�2E .


���� ��17+ 
V 2E� ,�� ��#� 
7B�`� 0#� �� �� �
C ,
B� 1
��C

C
N.+ ��2C ��6PCR 5,#�
?�-� 
C ]O�� ��� ��
?I���#�

 ��1/�$1)�� 
���� ��,B�
DB�� R�� 

C 5\�O2
) ����Q

1)�� 
���� U#1
� N�
4 R�� 
C �� .��
'B �� ��1
	� 0
#� 

�6 @���J\I� ,-7� ��� @��#� TI38� @���� �,�1-��C .0#� ��

 
���� ��17+ ���"� ,?�2C @�
�PCR N
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3� 2
C�2C 

��C N�4 .�
-#��� 

7B�`� �� )**(

���� ��1
7+ U
� @�
�

PCR �;#2b+ N;i�  /$
���� �� 23�"C 2C�2C ���
� N�4 @�� 

1� ����.<C� 
7B�`� �� >���
� )$*(��� ��1
7+ U
� 

� @�
�
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���� 2C�2C C N;i� N�4 @��
1
�J N?� .��



4 1
� Z[�
� U� 29�/ ,?�2CPCR <F�1
/ �2
C�2C 

:�./ ,� N�4 R�� �� 2+ 1��C .�
��4 ��
��J �C(Kappa) 

���1�� �# ]O��+ @2"E5C Z8�� 
�1
�J N
?�* /QN
?� .�
C

 0#� 
C 
=�+ �� 23�4 �1	 0#� 
4�/Q,���
"C 1��C 
E]
O��+ 2

� N�4 R�� 0"C o"79PCR N
?� .\I
�	 �� 0
#� �� ��

U"�f

+ @2

"E N

G= N�

4 R�� �� ���(3

?� ,-"B�

C @�

�

 Z"[�


+



"����-� ��


?I��D#��5,
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"


)�+ ��
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�.� ��#,B�
DB�� Z"[�
+ �� UG� <

"����-� ��
?I��D#�� 

,� 
;-= 
C ���+ U
� ,
D"-D+ @�
� ��
'� ��
V @^
�= @��J


����5R�� �L�
b3� �

���� R���2
� 5� T1
� �A s�
[3��

 @2"iD+ <D+�2�5,
("4 L2
3-4 N"��� )N
;i� � ,
(-� t#�
3�

s��4 (2;37� �a"-D+ @��?)!(���� ����� .

���� 

4 ,#�
�

 ��
?I���#�� ,#�
?�-� NG= o�3[� &�7B�`� �� L�/ 
C �+

 �� 1-+��;	 �1� ^F�� ���(3?� ���� 
"����-� :

���� @� }
�8 

��l �l��
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?Je����

O���� � �
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����

O���� ��"

?�2"z?J5L�

M6�2+ ��"

?�2"z?J 5��

�� ^#�

� 5

d"
?���+ n��2+ ��"?�2"z?J .��
#

7B�`� d5��� 

� @�
�

�

?Je����O���� 

#�

�E � L�

?I���#�� Z"[�

+ N

G= ��

3� � 
3O2E ��2F 
.#�b� ���� 
"����-�"
�E"2@�? 
6 �1� Je

��E [�+ R��� ��"f,2+l�C @�
? 

C N;.
� Je����
O���� 

N?� �����82C)*%(.W������� � �1-��"�}
�8 

���� 
?5

BALe��? �d
"-�+ �
C �� �
�E @�� Capillary PCR 

�2

6 
.

#�b���


���� �

C �� N

;i� s��

= 0#2+l�

C � 1

� @

�?Je
3O2E ��E @��
�1
�)*Q(.

7B�`� �� �� �
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9�/ @

�?Je�E1� ���(3?� 
���� ���-	 
C �.

R�� m�2[3?� o�3[� @�� DNA 

���� ��
�"+ ��1
C �# �C 

N?� �1� ���� �"9�+ o�3[� 0"bb'� }?�+ .0
#� �� ,82C

R�� @�� C
�� 1-+��;	 
3O� ��6:�:���� ��26 ]"F� U#1? �C 
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? ��2
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O�


9� 
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 L���+� � U#1? )$$(5*:��
-M"+�2� �
C ���"+ W"� K5
O�
9� 

<
-O ��26/L���
+� �
C s�
?� � �2
O�2�6 )$�(5$:�
C ��
�"+ 

U#���+�z?�(Sputazyme) �+�2� �C Uq� M��
-"K)*Q(5�:

�C ��"?�C����Chelex 1
#��J U#1
? �)$ (5 :�
�"+ �
C �

��"

?��"��?)��

��1��

?�23B�� m(��

��= �

# ��1)$!(5!:

<-O �C m�2[3?�/�2O�2�6/� <�B� <"�J��#�?zn�
C m�2[3
?� 

2+�)$P(�P:<-O �C m�2[3?� /
C s�
?� � �2O�2�6

�"
?� @

www.SID.ir



Arc
hi

ve
 o

f S
ID

����D�� � ,-"./ ��� 0./ 1�'� 234� 

����� ������ �3��1GC &��18 � ����� ���	 ������� ������ ���	 
��� ,������,���� � !,�"#��% 

19

1
#�2�6 U#1
? �
# U#1? &�3?�)�!(.

7B�`� �� @�� 2
9�/ 



���� ���
� �� ���
? �1����= R�� �
�@B�
C "-,t#�
3� �
C 

(3
?� s��`� 1
#�2E ��� .R�� �� ���(3
?� �
C m�2[3
?� @�
�

N

"6 }

?�+ ,+��

�+ @�

� 

-"bb'�e��

-E 1

-��� ,)*%(5

���+)$�(L��1��2E �)$$(N?� �1� ���(3?� .

6 ,+�
7B�`�

�J ��5
.

#�b� 


C @R�� m�2[3

?� o

�3[� @�

�DNA 


38��2� ,B��B�� Z"[�+ �� 
"����-� ��?I���#�� ���
� 1
��

N?� )$*(.�?� 2C t#�
3� :<
C� >���
� 5m�2[3
?� d
"-�+ 

DNA <-O �C /���3.� �2O�2�6 W��
6 � ��
#� ��
�� T2
)

 N?� N"?�./ 0"�� �
�)�/ t#�3� :�?� 2C ��c��]
"b'+ 

��#)$%(5�
# R�� ���/

"G+ N
G= �1��
��= @DNA 

1#�2E ��G-�"� 
"����-� ��?I���#���N?�.

W

[C ���-� ��

?I���#�� ��

�A �� ,

(�3[� @�

� 


"� 1

-��� 

�AS rRNA �!)�v5�!5v(5�AP1 Adhesin)��>$v

5$!5$�5*v5* 5*�5**5*�(5�A �tuf)*$(0"


"7+ N


G=

 

C �J N

#��

�"

?�@PCR N

'+ �<

�+�2� � �

� 

d"-�+ 
�o
�3[� @�5N
?� �1
� ^
F�� ���(3
?� ���
� .��





7B�`� @��


# )$%(5�A @�


�2�#�2� P1 Adhesin 

:�./ 2�#�2� �� 2+ @��16 S rRNA ���#C�,�1� N?� 
6

��

=� 2

�� 0

#� N

�	 1#�

�,

z6 �A �1

73� @�

�P1-

Cytadhesin 1��C .C U� 
7B�`� 0#� �� 
� ���
C ��
#� <"B�

0"�� B��+ ��c,�A NC�y P1,C �J ��
2
"iD+ T1
� ���
-	

 1#�2E ���(3?� .
.#�b� @R�� o�3[� @��PCR C
<
#l� :

�:^�= �� TI38� ��J 
���� @5*:R�� �� m�2[3
?� @��5

$:


���� U

�/ 5�:T1

� �A 5 :2

�#�2� 5!:@�

�23�����

 ,+��2/ <�"?،P:,#�?�-� R�� ,�%:L�b3�� �� TI38� 


���� ��5,
� ��
8 w�8 &I��� @���� 1
��C .
C
��I
	5


C @��1/�� �� @��#� &�OI38�
��
6 ���1
�� �� 

3O� @2
"E

 �� N"?�./ ��1/R��,,� U�V 
C ���8 .C� 


6 ,-7� 0#

&�

7B�`� ,

82C ��5�1���

? 1

/�� @,

-�6 (CFU),��

�

�� 2

""�+ 1

/�� ,

82C(Color Changing Units-

CCU) ,82C �� ��#�2��1b� �# L��? ��17+DNA ���� 

�1� o#27+ 2"�3� U� ��1/�� 0#� ��1/ � �1� ^F�� ���(3?�

 N
?� )!(.d
# ��1

bO 0#�2C�

-C ,C�

#��� @�2

C N

C�y R��

 C o�3[� @��13�

3O� ��65"C 
.#�b� �J 0��2
6 <��� �� ��

N?� .���"3�
5:�.
/ � ���1��3?� R�� d# 
C ��"� N
G=

 R�� ,C�#��� o�3[� @��5\I��6 ,� :�./� ���.�
C ��
=� 

N;F�2� d
"-�+ N
G= X
?�-� @��?�q
O � ��
#� @�� @�
�

 U� @2"i�+ ��
VPCR 5��
��� ��
C �
C ,E��
BJDNA �� 


6 ���� ��=� ,B��B�� Z"[�+ U3."?���"3�
�	�C ��?�

N;i� ,� s��6 ��2E .0#�2C�-C L2
3-6 N.
C��6 X
?�-� @�
� 

)N
;i� L23-65\�
	�� �
# � ,
(-� ,
���� L2
3-6 (<
/�2� ��

 m�2[3

?� o

�3[�DNA 5


�/2� � 2

"i�+ @Z"[�

+ 5

���


� � ,E��


BJ W��


6 



C ,��#�


� d


�6 �J ���� 

,� 1#��� )%5P(.


.#�b� ��"� @���+�2Cl 0"C @��1-� d"-�+ �� ,("6 L23-6 @�
�

 ,
� ����
#���J }#�2
� �� d"M�6��1"
?� 2"i�+ 1
��C .T1
�


7B�`� @,?��� )$v(L�? �� *QQ$5,#J��
6 ,C�
#��� ��
GV 

C 
"����-� ��?I���#�� ,#�?�-� �� &��(3� W�-?

�"
?� @

PCR �� 
?� ���+�2Cl ]#2c �,?�2C DNA =�2[3
?� �� ,


���� ��C ,.(-+ @�� .s��6 N;i� t#�3�PCR
�� �� @

? 

N62� ���+�2Cl 
7B�`� 0#� �� �1--651
#�2E N;y .

7B�`� ��

 C 
6 @2�#�
��# 
�"?�)$%(N
;i� t#�3� � ,E��BJ 1� ����� 

1#�2E �1���� �2�+ 
C s��6 .,E��BJ 0#� \�+1
�	 �� �� ,
��� 


���� C @��
0"�� � N;i� &1� 
���� ��c @��PCR N
;i� 

N

?� ���

C ,

�;F .<

C�>���

� )$*(

C 
d

"-�+ @2"E��

6

Nested-PCR � ,
E�#� � N"?�.
/ W#��
O� �C ��2�� �� 

0"�� N.
��� ,E��BJ 23�"C d.#� ��c.<��
� <
/ @�2
C

,E��BJ5X?�-� @��?�qO @2
�� 

6 N
?� |��2
9 �
	�C 

,� s��6 N;i� t#�3� W��6 ��2E.1
� ,7
? ,?�2C 0#� �� 

C � X?�-� @��?�qO �C
W[C 2� ,q3b� &��"G�+ @2"E��45

www.SID.ir



Arc
hi

ve
 o

f S
ID

Z"[�+ @�2C... PCR  
.#�b�|� N�4 @�G����J 

����� ������ �3��1GC &��18 � ����� ���	 ������� ������ ���	 
��� ,������,����� !,�"#��% 

20

\�)�f8 � ,E��BJ a.#� N;i� 

C 

=�+ �
C �� s��
4 @�
�

L23-4 U"-4 a#��� 2() 
C ,(-� � N;i� @��.

 نتيجه گيري
C
,� ,�6��c R�� N(E ���+ ,f
"[�+ d"
?I6 @��5

C
N#��1'� <#l� ,+�� @��)��
#� N
F� T2
)5N"?�.
/ 

U650"�� � ��#� 
C2�+ � &��G� 
C ��"� � ���
�� </�2� ��c

N�/�2� (�1#� R�� d# @����"7� 1F�O ,#�
?�-� N
G= LJ

��?I���#�� N?� 
"����-� .R�� ,B� U� ,B��B�� @�� ��
V

R�� d"M�6��1"?� 2"i�+ @�� ����#���J }#�2� �� 5
C
<
"B�

 (B�C � ��bB�C <".��3�<75�2C��6 ,����
	 Z"[�
+ �� ,����2O 

U� 1
���� ����
?I���#�� ��V .
C 

7B�`� 0
#� t#�
3�
��
c

 W�-
? 
6 ���� 
3�� 0#� 2C NBl� ,-���PCR @�
-;� 2
C 

n���? @�� �AP1d"-�+ d# NG= ���3	� <C�F � 1-�����

 ,#�?�-���?I���#�� 
"����-� �� @���"C @�� ,.(-+N?�.

و تشك رتقدير
�� ,FI8� 
�c�O U��85,(`B 0.'� 236� I"G
? U��8 �

@��2

� ,

("6 L2

3-6 N#2#1

� W

[C @��� 
.

?�� �� �

s�2

�"� ,

?�-� R�

? 03

��SE ��

"38� �� @�2

C @�

�

��?I���#��5�����
� N
G= ,B�
�6 R��
6 236� @�FJ @�
�

 @���J),3.
#� ��
�J � @A�B�"�1
"�� ��2
E ,ff[+ ��"3?�

 ���	 ������� ,������2G+(5,�-#� :�2"? 234� ��)���
7�

 ��3?�� ,����� (a
�4 � �����
� NG= ,
��	 @�
�52
34� 

�2D�...@��CJ���'� @1�'� )�I"� ��3?���"C (

"G+ NG= @


���� 2+�"z��
4 ���� � ~#�+ NG= ,��2G+ @1G� 1"? @�FJ �

C 2��+ � 2#1b+
� <�	,J#1.

 منابع

1- Waiters KB, Talkington DF.  Mycoplasma pneumoniae and its role as a human pathogen. Clin Microbiol 

Rev. 2004; 17(4): 697- 728. 

2- Clyde W, Jr A.  Clinical overview of typical Mycoplasma pneumoniae infections. Clin Infect Dis. 1993; 

17(supple.1): S32- S6. 

3- Jacobs E. Mycoplasma infections of the human respiratory tract. Wien Klin Wochenschr. 1997; 109: 

574- 7. 

4- Layani-Milon MP, Gras I, Valette M, Luciani J, Stagnara J, Aymard M. Incidence of upper respiratory 

tract Mycoplasma pneumoniae infections among outpatients in Rhone-Alpes, France, during five successive 

winter periods.  J Clin Microbiol. 1999; 37: 1721- 6.  

5- McMillan  JA. Mycoplasma pneumoniae infection in pediatrics. Semin Pediatr Infect Dis. 1998; 9:  

112- 9. 

6- loens K, Uris D, Goossens H, Ieven M. Molecular diagnosis of Mycoplasma pneumoniae respiratory tract 

infections. J Clin Microbiol. 2003; 41: 4915- 23. 

www.SID.ir



Arc
hi

ve
 o

f S
ID

����D�� � ,-"./ ��� 0./ 1�'� 234� 

����� ������ �3��1GC &��18 � ����� ���	 ������� ������ ���	 
��� ,������,���� � !,�"#��% 

21

P>0./ 1�'� ,-"./ ���.�2"��� W-6�� ��2�"�� @� .L�� e�V.��2G+ :,�I?� ���J �������5�$%�5&�'()* >�.

%>0./ 1�'� ,-"./ ��� .�2"��� W-6�� ��2�"�� @� . e�VL�� .��2G+ :,�I?� ���J �������5�$%�5&�'() �Q�>v$.

9- Van-kuppeveld FJ, Van-der-logt JT, Angulo AF, et al. Genus- and species-specific identification of 

Mycoplasmas by 16S rRNA amplification. Appl Environ Microbiol. 1992; 58: 2606- 15. 

10- Yamazaki  T, Narita M, Sasaki N, Kenri T, Arakawa Y, Sasaki T.  Comparison of PCR for sputum 

samples obtained by induced cough and serological tests for diagnosis of Mycoplasma pneumoniae infection 

in children. Clin Vac Immunol.  2006; 13(6): 708-10. 

11- Pitcher D, Chalker VJ, Sheppard C, George RC, Harrison TG. Real-time detection of Mycoplasma 

pneumoniae in respiratory samples with an internal processing control. J Med Microbiol. 2006; 55: 149-55. 

12- Dumke R, Luck PC, Noppen C, Schaefer C, Baum HV, Marre R, Jacobes E. Culture-independent 

molecular subtyping of Mycoplasma pneumoniae in clinical samples. J Clin Microbiol. 2006: 44(7):  

2567-70. 

13- Morozumi M, Nakayama E, Iwata S, Aoki Y, Hasegawa K, Kobayashi R.  Simultaneous detection of 

pathogens in clinical samples from patients with community-acqured pneumonia by real-time PCR with 

pathogen specific molecular beacon probes.  J Clin Microbiol. 2006; 44(4): 1440-6. 

14- Beersma  MFC, Dirven K, Dam AP, Templeton KE, Claas ECJ, Goossens H.  Evaluation of 12 

commercial tests and the complement fixation test for Mycoplasma pneumoniae-specific immunoglobulin 

G(IgG) and IgM antibodies, with PCR used as the gold standard.  J Clin Microbiol.  2005; 43(5): 2277-85. 

15- Shuvy M, Rav-Acha M, Izhar U, Ron M, Nir-Paz R. Massive empyema caused by Mycoplasma 

pneumoniae in an adult; a case report.  BMC Infect Dis. 2006; 6(18): 1- 4. 

16- Falguera M, Nogues A, Ruiz-Gonzales A, Garcia M, Puig T.  Detection of Mycoplasma pneumoniae by 

Polymerase chain reaction in lung aspirates from patients with community-acquired pneumonia.  Chest. 

1996; 110: 972- 6. 

17- Khanna  M, Fan J, Pehler-Harrington K, Waters C, Douglass P.  The pneumoplex assays, a multiplex 

PCR-enzyme hybridization assay that allows simultaneous detection of five organisms, Mycoplasma 

pneumonia, Chlamydia(Chlamydophila) pneumoniae, Legionella pneumophila, legionella micdadei, and 

Bordetella pertussis, and its real-time counterpart. J Clin Microbiol. 2005; 43(2): 565- 71. 

18- Ginevra C, Barranger C, Ros A, et al.  Development and evaluation of Chlamylege, a new commercial 

test allowing simultaneous detection and identification of Legionella, Chlamydophila pneumoniae, and 

Mycoplasma pneumoniae in clinical respiratory specimens by multiplex PCR. J Clin Microbiol. 2005; 

43(7): 3247-54. 

www.SID.ir



Arc
hi

ve
 o

f S
ID

Z"[�+ @�2C... PCR  
.#�b�|� N�4 @�G����J 

����� ������ �3��1GC &��18 � ����� ���	 ������� ������ ���	 
��� ,������,����� !,�"#��% 

22

19- Loens K, Ursi D, Ieven M, et al. Detection of Mycoplasma pneumoniae in spiked clinical samples by 

nucleic acid sequence based amplification.  J Clin Microbiol. 2002; 40: 1339-45. 

20- Honda J, Yano T, Kusaba M, et al.  Clinical use of capillary PCR to diagnosis Mycoplasma pneumoniae.

J Clin Microbiol. 2000; 38: 1382- 4. 

21- Welti M, Jaton K, Altwegg M, Sahli R, Wenger A, Bille J.  Development of a multiplex real time 

quantitative PCR assay to detect Chlamydia pneumoniae, Legionella pneumophila and Mycoplasma 

pneumoniae in respiratory tract specimens. Diagn Microbiol Infect Dis. 2003; 45: 85-95. 

22- Waring AL, Halse TA, Csiza CK, Carlyn CJ, Arruda-Musser K, limburger RJ.  Development of a 

genomic-based PCR assay for detection of Mycoplasma pneumoniae in a large outbreak in new york state.  J

Clin Microbiol  2001. 39: 1385- 90. 

23- Nour  M, Trabelsi A, Maatouk N, Hammami M.  Amplification of P1 and 16S rRNA genes by nested 

PCR for detection of Mycoplasma pneumoniae in paediatric patients.  Pathol Biol. 2005; 53: 9- 14.

24- Miyashita  N, Saito A, Kohno S, et al.  Multiplex PCR for the simultaneous detection of Chlamydia 

pneumoniae, Mycoplasma pneumoniae and Legionella pneumoniae in community-acquired pneumonia. CAP 

Study Group.  Respir Med. 2004; 98: 542- 50. 

25- Luneberg  E, Jensen JS, Frosch M.  Detection of Mycoplasma pneumoniae by polymerase chain reaction 

and nonradioactive hybridization in microtitre plate. J Clin Microbiol. 1993; 31: 1088-94. 

26- Svenstrup  HF, Nielsen PK, Drasbek M, Birkelund S, Christiansen G.  Adhesin and inhibition assay of 

Mycoplasma genitalium and M. pneumoniae by immunofluorescence microscopy.  J Med Microbiol. 2002; 

51: 361- 73. 

27- Su  CJ, Tryon VV, Baseman JB. Cloning and sequence analysis of cytadhesin P1 gene from Mycoplasma 

pneumoniae.  Infect Immun. 1987; 55: 3023-3029. 

28- Gnarp  J, Lunback A, Sundelof B.  Comparison of nasopharyngeal and throat swabs for the detection of 

Chlamydia pneumoniae and Mycoplasma pneumoniae by polymerase chain reaction.  Scan J Infect Dis. 

1997; Suppl 104: 11-12. 

29- SharmaS, BrousseauR, KasatiyaS. Detection and confirmation of Mycoplasma pneumoniae in urogenital 

specimens by PCR. J Clin Microbiol. 1998; 36(1): 277-80. 

30- Cadieux  N, Lebek P, Brousseau R. Use of triplex polymerse chain reaction for the detection and 

differentiation of mycoplasma pneumoniae and Mycoplasma genitalium in the presence of human DNA. J

Gen Microbiol. 1993; 139: 2431-7. 

31- Tong  CYW, Donnelly C, Harvey G, Stillis M.  Multiplex polymerase chain reaction for the 

simultaneous detection of Mycoplasma pneumoniae and Chlamydia psittaci in respiratory samples. J Clin 

Pathol. 1999; 52: 257-63. 

www.SID.ir



Arc
hi

ve
 o

f S
ID

����D�� � ,-"./ ��� 0./ 1�'� 234� 

����� ������ �3��1GC &��18 � ����� ���	 ������� ������ ���	 
��� ,������,���� � !,�"#��% 

23

32- Abele-Horn  M, Busch U, Nitschko H, et al.  Molecular approaches to diagnosis of pulmonary diseases 

due to Mycoplasma pneumoniae. J Clin Microbiol. 1998; 36: 548-51. 

33- Grondhal  B, Puppe W, Kuhne I, Weigl JA, Schmitt HJ.  Rapid identification of nine microorganisms 

causing acute respiratory tract infections by single tube multiplex reverse transcription PCR: feasibility 

study.  J Clin Microbiol. 1999; 37: 1-7. 

34- Corsaro  D, Valassina M, Venditti D, Venard V, Le Faou A, Valensin PE.  Multiplex PCR for rapid and 

differential diagnosis of Mycoplasma pneumoniae and Chlamydia pneumoniae in respiratory infections.  

Diagn Microbiol Infect Dis. 1999; 35: 105-8. 

35- Kessler  HH, Dodge DE, Pierer K, et al.  Rapid detection of Mycoplasma pneumoniae by an assay based 

on PCR and probe hybridization in a nonradioactive microwell plate format. J Clin Microbiol. 1997; 35: 

1592-94. 

36- Buck GE, OH�ara LC, Summersgill JT.Rapid, sensitive detection of Mycoplasma pneumoniae in 
simulated clinical specimens by DNA amplification.  J Clin Microbiol. 1992; 30: 3280- 3. 
 

37- Waries  ME, Toikka P, Saarinen T, et al.  Diagnosis of Mycoplasma pneumoniae pneumonia in children.  

J Clin Microbiol. 1998; 36: 3155- 9. 

38-Ieven  M, Ursi D, Van Bever H, Quint W, Niesters HG, Goossens H.  Detection of Mycoplasma 

pneumoniae by two polymerase chain reactions and role of M.pneumoniae in acute respiratory tract 

infections in pediatric patients.  J Infect Dis. 1996; 173: 1445- 52. 

39- Ursi D, Ieven M, Noordhoek GT, Ritzler M, Zandleven H, Altwegg M.  An interlaboratory comparison 

for the detection of Mycoplasma pneumoniae in respiratory samples by the polymerase chain reaction.  J

Microbiol Methods. 2003; 53: 289-94. 

40- Leng Z, Kenny GE, Roberts MC.Evaluation of the detection limits of PCR for identification of 

Mycoplasma pneumoniae in clinical samples.  Mol Cell Probes. 1994; 8: 125-30. 

41- De Barbeyrac B, Bernet-Poggi C, Febrer F, Renaudin H, Dupon M, Bebear C.  Detection of Mycoplasma 

pneumoniae and mycoplasma genitalium in clinical samples by polymerase chain reaction.  Clin Infect Dis. 

1993; 17(Suppl. 1): S83- 9. 

www.SID.ir


