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 � �

 '�	 (��� ���")�*+Multiplex Nested-PCR    

  
���� ���	
���1� ���� �������2  ��
�� ������3 � ����� 	���� ���4*   

1 -  ������	
��� �������� ��������� ����� ����  ���� 	�����	 !
 "� ���� #$�% &�'� (�)*���� +�,-�.� ,-�.+�� ��+��.  

2 - 1�2$���  �,$��� ( ���� �#�3�4��� �% &�'� (,#*����5�6
� ��.7 (�)*��� �� +���� ,8� � �+���� ��+��.  

3 -  ����*���
�2$ !)�� ( ��� 
�2$ :��;  �� #$�% (,#*����#$�% &�'� (�)*��� �� ���7 &�< �+�	
�4� ��+��.   

4 -  ������	
�� ( ���� �#�3�4��� �% &�'� (,#*����5�6
� ��.7 (�)*��� �� +���� ,8� � � �+�����+��.  
 

  

 �!�� / �� �#�$%& �!��
 / '4  /)���$� 97  ,$�$� /78  

  

 

 :����� �	�
�� 1/8/97             :����� ��
��12/9/97  

:"��#� �$���� �%	&� "'	( ���) *���	� ��� '+���  ,��-. "* "� /0��1� �2� ���3 %���&* 4&��  �����5�� "6	�� 7 ��62��8 �8 ��62��

� 9�:�� � .���*�) 0��* <�� �* "=>�:�� ��,�� 8��>? @�� 7� �� "5�� �$�� 3+�� "* A��� 3���?�� �61>�� B7� �� A��C%0� �*>� Multiplex 

Nested-PCR  ,�%0� D�-( ��0�,�%2  E�F�� ,�%2G�'* 7��8��.  

B7� 7 ���� :��� ���"	  H�0 E7�1396 ���=K 400 � M0�K A��� 3���? "5��A�+%2��� 60�-� A�65
 N6G� 16��� E�6'.�  �� ,��6���

���%07�� � ,�%0�&��N �7? O	( �&�� ��8��P .�� �� B7� �� A��C%0� �* �� "5�� P�� %0�� 6'Q�� )��6�� ��� )��62��� 
 76����� (7 

(��Q )����� TU�=� .�-V� 7� ��%'�)�/� E�F�� (� W��X%60� �� �6� .DNA60��* �� >�61>��� B7� �6* Multiplex Nested-PCR  

��8 E�F����.  

"%��� :�� ��310 �7? O	( "��	�� YX* �� A����� ���$� ���� 7 ,������ � ,�%0�&��N  ���=K �&�6   "��	�)5/1  (% A��>?*��	60�� "�E� 

7�����  �� 790 ( "��	��7? O	� �� YX* "* ]�*��  A��� � ���^� ,�%0�&� /-* 7 W�-��_ %T`� "��	�� ��+� B���86��� �� .6�) �*60�� 

8��>?� ��	0�� "*�E� 2>���E7��a � 7��1 ��	0��)�E� 7����� ��	0�� 7�E� 2>��� .�5� A���5� (E7���  

"F�%� 7 bc*���8 : �%��d � ,�5�� �� ,�1� �� "� ����  ,? �� "���	0�� "��8 7� �� H�#%���E� 7����� ��	0�� 7�E� ��62>�  E7��6�

� e�� X5K �����f 3+����� �$���� 07 "*�"' PCR ��  ����K�N 2* 3	1���� C��� ��*� �K��� X5K�f ����107�1� .���*  

Ag�7���'� ��� :�$����0 ,�%0� ��,�%2  �,�%2G�'* 7Multiplex Nested-PCR � �� "5�� ���?3.  

����� 
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"��#� 

 A�BB8 �� ��-��BB*� �� ���BB�� ���BB��� CBB� �BB��D��

  ,�,B$ E���� ��; � �-��   F� �.�4 �� 5� "
�  5@
�� 

 .� �	B$�,�� �G� .� ������ ?�� .���� �� HI*� (,2*�

 JB�� ������ K$ .� �#�   (��� �����<�� ����L "��-�

 MN�B2� �� ���B�L "$�,�� +��.�
 ��- 5����� �� O�P�

��BB����) "BB
� ���BB���� 5BB���   �1�2 1�BB
� �BB�  .(

 �� ���B�L "$�,�� +��.�
 .� (,$ �*	2� S���� ?��<7

 A�
2016    A�B	2� V'	I� ��- 5����� ��L  �� ���6��

  ����D�� �� (.��W�216 D��  5� 6	�� ���� +��'�� .� �B��91 

 � ,8 5� "
� (,$ S���� ��*�5  �	B*�� ���� +��'��

 A�BB
 .�2015 �BB� �BB��   Z�BB� +��BB�� .,BB$�� �BB� ��6

 � ,8 ������445000  A�B
 ?�� ��   (��� +��L �� ���

 ��-2015   2016   �B��D�� ���B��� ���   Z��  ��6��

 MN�B2� �� �B4  5	[�� K-�� ��
7 \�$ ]�2L MN�2� ��

K���B[� &��7 1���B�;�   �;�B$ 5B���	�,� � (.�8 �����[7 

) "
� 5	[��2� ��)�� ��
 .� .(B� ��B^�� "B'� 5B� ���D� J

   (,B$ ��B� � �B�� _6B�� `B��� ��#� ��- ���   ���<

 aPB
 �� ���B�	L�   ���Bb	;� ��cB%�� +��BWL ��-��d

) �� 7 �B� ��B� 5B� +�B�L3 ��BB- +���B� .� �B#� +��B�� .(

   "B
� �;�B$ 5B���	�,� 5B�P2� �� ���D�� (,$ 5	<�2$

 +�	BB
� 5BB
 5BB� e�BB��� +7 �� �BB��D�� C��,BB�� MN�BB2�

 ��B- +�	
��$) +����   +�����- �+�	�f�'�   +�	��


) ,B$�� �B� (g�2��   "[��L4�5 5B����� ���B�� _,B- .(

 M[� �� ���D�� _c81404  �B'� A�B�	�� hBP; �+���� ��

�B� ���D�� + ,� 5�P2� C� 5� +,$ !�,W�   ������ ?�� 

) ,$��6�7.( 

 ���B�L A�B	2� 5B����� �� J�� ��- �j���	
� .� �#�

�� .� �B#� +��2� 5� 5� "
� ![��7 ��- 5*% A�	2� � ���D

 K-�B�   �B2� 5B*�� ���B� �- S � ?����kl�   ?��	��

 ���B; �B
��� ���B� +�B�L V'	I� e��� �� ���D�� A��	��

 5B� ����B47   !B[��7 ��B- 5B��� >�B2� .� �-��7 .���)��

 ��B- H<�B$ .� �B#� �B- +7 �;��� �,m �� "��� . �n
�

�4���,�%� J�� ��B- S � ���� 5����� ���� 5� "
� C�3

 �B'� o���B$ �B� FB
�2	� �B��D�� ���)B*�%   �4�	2�

) "
� �� �d8�9.( 

   �4�BBB#4�� �������BBB$��� VBBB'	I� ��BBB- S �

) C�3�4�2���10-12� q,2��� ( K2��  �J���7 ��� .��[ �	#4

) .����'% � (��^�.PCR ���B� A�B��'����� ���B� �	�7   (

&�����BB
6% H�IBB*�       ���BB; (���	BB
� ���BB� �BB- 5BB*% ��

) ,���� ��13�14 A �,B	�   &�B
�� ��- S � .� �#� .(

��B*� �B��D�� !)�� 5� ![��7 ��- 5*% �� ����47 ?��@� a

 .� (���	B
� �B� (,B$ ,�Br (��B� ��B- !B[��7 �B;��� �,m

 S � .,B$�� �B� ���� s�#
 �#��   s�#
 �#�����	
�

 �B�� "B;    "�8.�% ����� ���c� "�B
��8 .�   (��B�

) "B
� �����B<�� �2���%13�15 ��B- S � .(PCR  �����

 ���B����   (��B� �Br�b	<� t6��B�   D�B� ����� "�
��8

H�I*�10-1 �- �� !)��  5B� ,B���� �� +�B< �	�4 �#��

 ��B- S�	B�� �%�#B
 �#�� H�IB*� ��,B; ����� u2%

 ( 6B� S � ?B�� ."
� ����� �� (,$ ����7 v�� J�Id

I*� �� &��B� ��- "���� H�I*� ������� �!)�� 5��� H�

  S � .���� ��� ��PCR  MN�B2� �� ���D�� H�I*� "�L

� .� (���	
� ��   (��� F
�2� ����� ?���% A��	�� ��S � ?� 

 ��� ���B; K��B% ���B� �B�� �� �B� ��� "B� ��� +��B� ��

�� ?�2w�- ���� �� 5���� ����. ��,@� +����- ��P� +���

K���.7 ) ������;13 .( 

   ]7 ,��B�� x	WB�� o���B$ ?	$�� !�4� 5� +���� ��

   �;�B$ ]�B2L   ]�B2L MN�B2� �� ����[��yL   ����-

 ?�B2w�-   +�	B���%   +�	B���y[� ��-��B*� �� �� �^�

 C� +��2� 5� ���D�� ��-��*� ?�� .� A�	2� + ,� ��L���

 +�	B
� .,B$�� �B� "B��-� �z�8 ����� �	$�,�� !#*�

��
 +�	B���% ��*� �� ��D�N .�� ����� +�	�f�'�   +�	

����� ?��	*��   (��� ) ���� ��B*� �� �� ���D��16 ?B�� .(

 5B*% ����B47 >�B�   +��B�� �
��� �'r� _,- �� 5@4�P�



��@� ��- 5*% �� &�����
6% 5���   >��$ ?... !;�� �,�8����   +���#�- 
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 .� (���	B
� �B� �B��D�� !)�� "� . �n
� 5� (��� ![��7 ��-

 �4�BB#4�� S �Nested-PCR Multiplex  +�	BB
��$ ��

�$ C�� ."
� (,$ &�^�� +�	�f�'�   +�	��
 +�	
� � 

B7� 7 ������  

 MN�B2� ��   �@P�� ���r�� ���r 5� �d�8 5@4�P�

 ��B$ CB�� +�	B
��$ �� �B��D�� ���B��� A��	�� �P<�%

 A�B
 & � 5B��� �� �+�	B�f�'�   +�	B��
 +�	
�1396 

 ���W� +�	
��$ �� �
��� ���� ��- ����7 .,���� &�^��

"BB2� .� ,BB����  .�  5BB� ��BB���   +���BB-�� ��BB$D �g�BB2[ �

 �- FI	2� ��-�	
 �15 !B�@� ��B�� 5B���� ��� C� . �

 ���B� .,B�,���� ,�r (���< +�< ![��7 ��- 5*%   (,�7

) �	B
� ,�Br ��B- S � .� ![��7 ��- 5*% ,�rHand 

catch ��B- 54�4 .�   (�����8   ������) �'<�� ?���� �� (

�� �� ������n
7 �� (,2#� ���2Bb�   �B@�WN �L��< ?��

)Pit-shelter �B� (,$ ,�r ��- 5���� ����� .,$ (���	
� (

 &�[ �'� 5� 5	*m7 Cf�� 5W2% C� .� (���	
� �� ������n
7

 5	B*� "B[�� �B�   ���B; �#�	B
6% ��- +���4 � � 5�

 5B���� ��� 7 hB�L ��B�'�� &�B��� .� ,@� 5'r�[6� .,�,$

8 ��- 54�4 !<�� (,$ ,�r ��- !#4� � �70  ���; ,r��

 �B� .,B2	[�� A�B�	�� 5BN���� "B$�,�� ���� 5�   (,$ (���

 !B[��7 D�B� ���B�� Z��� �� �
�2$ (�*8 s�4 .� (���	
�

 ��B- ]�B�� !B<�� 5B�   (,B$�,L (���< +�< ��-5/1 

 .,$ g�� ]��� � � 5���� ��bI*�   A��	�� ��	�4 �'��

 (��� |�b	<� �[�8 5
 ,� C� 5���� �- 5� 5B���� .,B$

 �B� ,B���� ����B47 5B��� �- .� ���� 5� ]��� !<�� ��-

 g��I	
� +��.DNA  ����[ ��C° 20- ���; ,2	[��. 

 N�-1KPCR 

 g��I	
�DNA   g��I	
� "�� .� (���	
� ��DNA  .�

 "BB��.�%�#� "��BB$ ,BB�4�� ���	BB
 S � "BB[��   +�BB<

)DynaBio Blood/Tissue Genomic DNA Extraction 

Kit^�� ( C�2#� ."[�� &�Multiplex Nested PCR  ���B�

 ��B-�����% .� (���	B
� �B� &�����B
6% ��B- 5��� ?��@�

A ,L) (,$ �8��N1 "B�L 5B@4�P� ?B�� �� .,$ &�^�� (

 K2BB�� PCR-1  �,BB���}'����)�4� �BB����% "BB�L CBB� .�

rPLU6   rPLU5  K2B��  ��   .,B$ (���	
�PCR-2  .�

 ��BB-�����%rFAL.1 �rFAL.2 �rVIV.1 �rVIV.2  "BB�L

 .,B$ (���	B
� &��B� ���Br 5B� &�����B
6% 5��� ?��@�

  A�b�PCR   "W�� 5� �P�� ]7 o
�� A �1  5B�100 

 �� �)4� +��2� 5�    (,$ M�;�PCR  .,���� (���	
� & � 

 !8���PCR  A�#4�� �.�
�,L :,$�� �� ��. O�$ 5�

DNA  ����8 ��95  �,� 5� 5L��5 5��;� ����B8 �94 

 �,� 5� 5L��30 ) 5���k25    A � 5'8�� ���� !#�
30 

 ���� !#�
Nested ,B�,L ��B�4�#4�� "<�B
 > �B$ �(

DNA  ��58  �,� 5� 5L��1  �5��;�72  �,B� 5� 5L��

60    A � 5'8�� ���� 5���k30  ���B� 5���kNested�B��� �  &

 �� �.�
 �n� S�	��72  �,� 5� 5L��10  ���� 5��;�

   A � 5BB'8��5  ���BB� 5BB��;�Nested &�BB��� "BB���� ��   .

 5� ��� K-��   K2�� 20 ) 5L��14�17 &�B��� .� �B% .(

 K2�� PCR .� �BG� ���B� 5B@P; �B��#� ���B�.�� "�L �

 .���7 A3 � � �� .��[ �	#4� S �5/1 ,B���� (���	B
� % 

)18�19 .( 

"%�����  

 >�BB�^� ��400  �4�BB� 5BB��� (��BB� !BB[��7 5BB*%

,���� ,�r ��
���
 .� .310  .� (,B$ �� 7 h�L 5����

 ��B$ CB�� +�	B
��$ �����   +���-� ���$D ��- KI�

 ��,@�6 ) 5����5/1   ����B�  &�����
6% 5� (��47 (%  .�

90    g�B2[ ��B- KI� 5� e����  (,$ �� 7 h�L 5����

.,���)� S���� �	W�� 5���� ��- ���c� +�	
��$ "2� 

���B
6% 5B� ����47 �
��� ?�� ��   & ��n�B�4�[ &��

 (& ��% ��4�[ &�����
6%   �����  &�����
6%) �#��

 >�B�^� �� .,B*� (,-�*�66/1  �4�B� ��B- !B[��7 .� %

.,���� &�����
6% !)�� 5� (��47 (,$ �
��� ��
���
 

 

  



�- 5*% �� &�����
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 H7�(1  . ���* ���	����Multiplex Nested- PCR E����	0�� "��8 )��=K /&(  

���[�  A�b� A�N  ����4  �����% &�� 

14  1200bp  5'-CTTGTTGTTGCCTTAAACTT-3' 

5'-TTAAAATTGCAGTTAAAACG-3' 

rplu5 

rplu6  
14 205bp 5'-TTAAACTGGTTTGGGAAAACCAAATATATT-3' 

5'-ACACAATGAACTCAATCATGACTACCCGTC-3'  
rFAL.1 
rFAL.2 

14 120bp 5'-CGCTTCTAGCTTAATCCACATAACTGATAC-3'  
5'-ACTTCCAAGCCGAAGCAAAGAAAGTCCTTA-3' 

rVIV.1 

rVIV.2 

  

 H7�(2� .�&� N�� ,�%0�&� 3���? ��� "5� �� E����	0�� "* �8��>? Y-���� d��%  

!� ��,@�  S � 5� (,$ ���
�2$ &�����
6%  5���Nested-PCR ��$ C�� +�	
��$ ���*I� 

��2� & ��n��4�[ &�����
6% �����  &�����
6% 

30 30 0 0 ��,@� "2� 

100% 100% 0 0 ,r�� 

42 42 0 0 ��,@� g�2[ 

100% 100% 0 0 ,r�� 

90 89 0 1 ��,@� ��$D 

100% 9%/98 0 1/1 ,r�� 

96 94 0 2 ��,@� +���-� 

100% 02/97 0 08/2 ,r�� 

124 121 0 3 ��,@� ����� 

100% 58/97 0 42/2 ,r��  

  

 

 
 31�1 . H�Vc� Y��	�PCR   ���8? Hg �7� �*E����	0�� 3+�� ��h
 ���* .  

 )�$1  72  73  ��� )�$  �/T`� H�%-�10-5 �����7 E����	0��bp) 120 )�$ �(4 �����bp100 

 

    

 7 bc*"F�%����8  

����BB�� �D��BB�� �BB	��� +��BB2� 5BB� .�BB2-�?  !#BB*�

	$�,��� 8���5 ;�B$ ]�B2L� �B�+��   5B�B�(j  +�	B
� ��


�+�	�  +�	B�f�'�   O�BP�(��B�   B��� KB���  �� ��

��BB$�o ��BBb	;�� ��BB�	L�  � �BB�? � & �BB� 5BB�P2���BB�      

�� ����,@� "�L �d�8 5@4�P� �� .��? $�>� I*�  �H 

���BB
6% 5BB����&� �BB- 5BB*% ��� �7!BB[�  S � .� !BB;��

4�#4���Nested-PCR  Multiplex ��� (���	B
�B�,� .B�? 

���� S �� BB
��8�" BB����� D�BB���  �BB� ( 6BB�   (��BB�

I*��H ����� �!)�� 5���   �2L�� I*��H �- "����� 

���# � ���� ���� )20�	� .(�u ��2� 5@4�P��  5� ��� +�*�

 5���� � +�	
��$ �� ![��7 5*% F4�mB�C  +�	B
� ��B$



��@� ��- 5*% �� &�����
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�+�	� 4�� ![��7 +�	�f�'�  � 
�B
���� )33/83 %( 

�� ,$�� )A ,L2(. �D�� 5������ � �� F4�m�+��  B����� 

"
� )217   (+��� (��4 5/1 � +�	
��$ �� �- 5*% %�C 

� ��$�? �� �� 5'}����, ��  5� ,2� 5B	[�� ?B���B	� �B��u 

�
 .� !r�8��  ��@4�P� ������� "B���P�. � 5B@4�P� ��� 

;�*� o
�� 5� 5��*�� B#�-  +��� �B- +�	B
��$ �� �� 

�   ��B���f���BB*��� ��� &�BB^��B�,  5BB���� � �� FBB4�mBB�? 

 ����	BB
��$ �BB�� BB����� ��BB� )22BB2w�- .(�? ��BB
7   �

+���#�-� 5@4�P� ���  MN�2� ����,��C ��+��  (���	B
� �B�

 S � .�PCR �	� .,���� &�^���u ��? ��B8 5B@4�P��  +7 .�

���
6% 5� ����  &������ B� 5B�P2� �� FB4�m !B)��� 
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Abstract 

Background: Malaria is one of the most important parasitic diseases, and  is considered one of the 

important health issues in tropical and subtropical countries. The aim of this study was to determine 

the rate and type of infection of Anopheles mosquitoes by malarial parasites using Multiplex 

Nested-PCR in the South of Sistan and Baluchestan province. 

Materials and Methods: In the second half of 2017, 400 Anopheles mosquitoes were collected 

from Zahedan Medical Insecticide Check Centers located in villages around Nikshahr city. The 

mosquitoes were caught by hand-held methods in domestic (human and animal), natural and 

artificial outdoor places (Shelterpit). After DNA extraction, molecular analysis was performed 

using Multiplex Nested-PCR. 

Results: Of the 310 samples collected from parts of Lashar, Ahuran and the centre of Nik Shahr 

city, 6 samples (1.5%) were found to be infected with Plasmodium vivacs, and 90 samples collected 

from the Fennoj and Bennett sections of the city had no infection. Samples containing plasmodium 

falciparum and a mixture of Plasmodium vivacs and Plasmodium falciparum were not detected in 

this study. 

Conclusion: The results show that in places where the transmission of both species of Plasmodium 

vivax and Plasmodium falciparum occur, the detection of malarial parasites by PCR can be a very 

useful complement to confirm microscopic diagnosis. 
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