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2�� �	�"3 �4� ��&�5 	�!"�3 ! &
�� 

-"� !5�	� .�� 	� 26��!%� %��.  

��� :�� � "32� �1/	7�( $,
 "�8�� ��9� ���� 	�� ��	�����  -�602 �"	.�  �� ;�<�/-���	.,� ���)5 =>
 ?��� �� @���� �1'��� #�A�� B��C	=� 

D/	� ! %��) �=��E C�FG  @��	A �)I ("3 	� ! K	&LE��� �	�"3 ?����5 ���G � K	&LE�( ���.� ���� ��M N.O ��. 3"�� "3 201 �"	.�   

)39/33 �E"3 (����� >� "3 %,�Q� NNN )Novy-Nicol-Mac Nea (!  R�� S��$���DNA �!�) -�	��C�+�  	� ��M N.O �� ! R��  !"

PCR-RFLP )Polymerase chain reaction -restriction fragment length polymorphism ( �T ��'�G	� !�� � 1ITS   

)1 Internal transcribed spacer (?�M ! ��UV
W� HaeIII � � "	��T ��X��. 

����� :�� ���� !3 � �� 	�����Y	� �� 	��  	
Z�V��	X 	�������27  3"��)44/13 �E"3 (! 	�0���/ 	������� 11 3"�� )47/5 �E"3 (=� !�� �
@��
	�-��	�� 	� 

 ��331988GQ /	�M -� R) �� ��3��?� /�V/��(5 92 �E"3 %�	<T  	� 	
Z�V��	X 	������� !89 �E"3 %�	<T  	� 	�0���/ 	������� ��3�3 K	,�! 163 

 3"��)09/81 �E"3( ���T  "�?� .-� 351 �"	.� )31/58 �E"3 (/	��	.,�  ��3�� �-	���' -� !50 �"	.� )31/8 �E"3(  	������� �� ! 	��	.,�/ ��

�,� �-	���' .R�� ���.� � KM %,� L�� 	�5   "�?��3���. 

����� :���� 	&� "3(%� 	��^� � -� NE	G2� �� 3�3 K	,� _�!`)  	&�
 ����@���� @3�/M K���O �� 	����� %,� �  �	�	��	.,�/  aA	�� ! K	&LE� "3

 KM b��A���"�3 �V0� c%�� 0)5 X"��W6� ��
5V� 5� ?�� �T	�.  

������ �����: 0)5X"���(W6 �������	( Polymerase chain reaction-restriction fragment length polymorphism(  

 1Internal transcribed spacer  
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���! ������  ���� ���  ��%��	�  �
 .����/0 ���' %*��"�+

.������!��1 �  ��	�!��234     �#�" ��  .�������! �1


� � %�� �' 4    �!���	��2 �� �#�" ��  .������!�2 ���  
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 ���������	
 ��
��������� ��������  ��
 ����PCR-RFLP  
�	� ���� ����"�#�$%& 	 

 ���+ ��56�3 �  .������!7�!  %*"�+)1.(  

 ����	
 .����; ���+ ��� %���� �'  <���=! .
���6&

�! %*"�+�!
 > �7 �
  �� �' � �?@	�#�  ��	� rRNA 

)Ribossomal RNA(      ����	�5�6�3 ��+ �� �A	 �����+

�! %*"�+4   <��=! ����	�56�3 �+ �
�5� .�$�
 �
 �����+

�! %	�" )2 � %��� �' .(    ���6& ��  �
) ��(1��#	�
 � 

  �����" ���  �
 �%��**' ��� CD� �  ������ E����(1�#	�


E����"�F � � %�� �' � ��6& �  �
 �G	7 � + ����#" �

H�	  E�!
���'�G(��3�I� � 
����� � %�� �' �   ��  �


%-" �
 �%**' � CD� @�! �� �� H�	 �+   ���+
 � %��* ��
 

�%" ����
%? ) %	
5 -3.(    � %��� �' � ��(����3 � %�� �'

�! � ��� %�� �' �(5? �
 ��M�#���F     ��-*� ��	 ��' %*"�+

 ��� .
�6& ��	
%*�>       ����37 ��!
�0 �
��*0 ��+ ��#(+

�%**' � N!O� ��� 3 P6'��	�56� �! �Q(� %	�" )2.(  

��"C� R�� P��+ �S ��4 T��  �� �0�*�! ���

���	�� ��� � U����
� P��-?  � ��	�5��6�3 V��(�W! �����

�
3�=! � � %�� �' � ! X�*�� �+�Q�! .
��YZ� � �3�#3

�  �
��� ��+A�! � ��	
��F P�
 )8 -6.(   ��'] �� �"

�	�� A �5� �
�+ �' P�
    ^�� ��+ � �A	 ����+ ���

T�� �
 ����� �+    �
�
� ���' ������ ���_����
 � ����

:%*"�+ � � .��;�a�  

%*"�+ �(504   %	��" H��b	
 P0�� �+4    ��+ ����Q!

%*"�+ �F�; � .��-! �+ ���	 .%*"�+ ��"
%	 �c � ���  

R�� �� ���
 ���4 T��     �3��#(! � ��#��	� ����

 ��#_� P-? �0�*�!� ��    ����5�+ ������1 ����   ���

 .���
3�=! �� �%*5��"��
 ����� �?���5� �����*"���  �

 �����5�+ � ���� � ��#�*�('  P���
 ����F�  �	���_0 ���� .

�
��� � ��*#�  �
 ���_��
 �+ �3�#(! �����	�6	 ���

!�3�������#3� T�� �   V������(�W! ���������PCR   

)Polymerase chain reaction (   � d�W�6� P�-?

��	
 ���	��(�F A �5� ��   ) P��
 �%�" T�
A�9.(  ��

��� � ���
4  �
 �����+ ��	��6	 3��#3�! ����   ����!

���b	� f*'
� g%� ) �
�5�(1 �
PCR (���+ �!
 >%	
  �


 T�� U������ 
 U�������+ �������� 4 A�3�������	7RFLP   

)Restriction fragment length polymorphism( 

�+ h�+�! PCR @	�#�    �%�" ���i#� ���� � �� ITS 

)Internal transcribed spacer�����	 (�  !
 �
�%����

�%**' 
�  ��
� ��6	 
�) P�
11-9.(  

 ��ITS �� �+ P/�	 ��� rRNA �� +U� �	��   ���

   �%�" P�jF�N! ��5' >P��
   �5� ��+U� 3� 4���  
��+� 

���+� F�	��(� (1� F��!^��  	���
 h��/��
 � ̂ ���   ���

! k��*!�  .%"�+R�� ��  ����
��   3��	7 ��+A�   @	�#��

ITS F h���/��
�	����(� ���+���� ����	
 �
  ����6	 
� ����

��
� %��	
 )13-12 .(��QQN!U�   ���' %��	%Q�
!ITS  ���+

��
%	
 
� ! �' P�
� W6� %	
��d�  ��	�� ��
� 
�  
�

	A�    .%�*' dW�6!)External transcribed spacer( 

ETS  �ITS  QS��*! �+ �
�5��   ��'RNA S28  �S18 

! %' 
��  %�**'4   1 R��#3�! ��+ ���6�  �rRNA  %�/��  

!� %	�" >�!
  P-? �� �+ETS  �ITS  �W��	  �
���+� 

�%"4  ��S �+��l  Ab��  �! %	�" ! �j	 �+ ��   %���

� �'m� ��#(50 �	��� %	�
%	 )15-14(.  

��5�     �o�� M��+ P5��$ �� ��' ��Sp�   4%�" ��
�

��7U  � �� P5�$�!���/  �
=$ 
�  �
DNA   P��


�-�	
 �� ����!��1 �
 �'� 3 �Q=*! 
�  �'RNA S28  
�

 ��! %��'� %��*'4 
 .��
� �
���$U��   �
 �#��6�! ���Q=*!   

SSU RNA )Smal subunit RNA4( S RNA8/5  �

LSU RNA )Large subunit RNA(  �!�  
 .%�"�+ U�  

&
���	�   rS���*! ���+1ITS  �2ITS   �(��;�F ^��� �


!� �4%	��  &
��	� s  ���  �W��	 ��+�$  �
���+�  
�NTS 

)None Transcribed Spacer (��!� ��4%��*   �� ����
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 ���������	
 ��
��������� ��������  ��
 ����PCR-RFLP  
�	� ���� ����"�#�$%& 	 

&
���	� ITS � NTS D������ C��1��  ������   ����6	 
�

!� %*��4 �!
 ITS 3� �+�� ��
%	
  �+ �  f#,��' P/�	

 .�
=$ ��*' �� �' P�
 k3�? ��S �+ Pt�_& �!�'

�%" 
� 
�1 �' ��
� �
�$����5  PCR ! 
�� 
�+ �
��� 

�7 &
�S ��� ��' )17-16.(  

 ��
U   c�1��f  
���      R�#�"
 ��' %�" %��
��

���	��2  �' .��_�!� %��   ��� T�� �5' �+� PCR 

� RFLP  �5' �+ �3
���  �	�� 1ITS    � v�N+ ����!

���+� � �
�$��� ���3��!%�1
 @2� �   U� 
 �3�#3�!

�Q=*! �� ��	
 ���� � 
�
 �!�& � ��-_;
 �.  

  

��� 	
  

�������  	
���
 �����  


U��  QN�r���  ���-��"  � ��-_��;
���!�& �  �7�!���" 

)P5� :R�5"   4���/* �  4�
����+   4��5�! U����"   4�-�"

�(! P3�� 4�-" k�/& 4��+7    4��b���� 4w������ 4��+7

������ � �$7 �(0 4E�/0 ��
A!�!
 4�!�	 4x����   A�*=	

� >�������+ P5��� x���*? :����2��� 4�-��" 4��������-+ 

4�'��/! 4�o�-" U �� 4�-" 4��$���  � H��5��  y��! � 

>�����-! P5��� w���" :  4���� � 4��� �$�? 4� ���6�_�

�7
�+ 4����
���  3�5�"   4��+7%�5N! 4��������b-$ 4�

4� �
 4��(? 4.��� 4%	��#"
  ����	
 4�	���   � ��5�


��������F %�-��" >����6-+ P5��� x���s :4����b*3 

�*�5� 4�-" Vb	 4��+7 4�"�' 4��?��zF  4�
��#+��1 

��+��
 x�] 4U�7 4P"%(� 4�,�� 4�
���?  ��+7�D;


� {*�A �-'( 
 A'�! �� l$
��
�     � %�" H��b	
201 

���+ ���! �	�5	�   ��	�5	 .P�F�� �
�$ � ����  R�
 �


����FU   ��!1390 ��  �� �1 ��! ��+71391  .%! �+)8 

PF�� H�b	
 (��! .^�� ��� 3� 	�5�6���  ����1�   �
��F



�
� �%" x�W�	
� ���_�! R�#"
� .%	��+  

��� �	�� ����� 	 �
��
 ����  

^��   �
 ���_���
 �+ 
%�+
 ��  R�	���
70  %�;��   H��� �

F4���3� A� ���
�  %"%	 @2� � �
  ��   �+�  ��&� 


o�!4� A� R�(N!U�I�'�(    ���_���
 �+ � %" ���_��


 �
�  �$�,� &
�?� ���
4�  T�+ ���  N=���   ��+

 R�S3-2 !�(� �� ��!�  ��/3  ����  
 ^��� ���b   %�". 


 @2�U  T�+ ��� -���  �N! �+ �%"O�    l ��! P�6'

)Brain heart infusion broth, Merk, Germany( 

BHI ���
�  �!� ��� C° 4  ��  F H�� ����3� A�   ��+

N! �
�*0O� 3�Q�	
� N! �+ @2� � %" ��
�O�  P6'

)Novy Mac Neal Nicole, Merk, Germany (

NNN � �����+�#	
 �� � %" ��
� R�Q�	
 �(
" ��*' �� 

�!� �+� C° 2 ± 24  �
�$PF��.  

������� �
��
 ��� 	 �   

��5�         4%�" ����"
 ��/$ P5��$ ���-�	
 �� ��' ���S

N!O� ���  ��!l  BHI  ���&�  	 ��	�5	 A��  
��" ��O  

���
�  N! �+O�  P6'��  ���FNNN %!�? ��*' �� 

 ��!� �� � �Q�*! �(
"� C°2 ± 24    � %�" ��
� �
��$

 ��� �� ����+ �  
 �
 �/$ ��_� f" .%! �+�' U  

_*!� ��" T�
A�4 ���+ ���!�  P�F�� �
�$.   @2��

!��1���.��� ��� i#���  �N! �+ �%"O�   P�6' ��*s 

�%��**'  �1640RPMI )Roswell Park memorial 

institute, Merk, Germany ( ���+ �
���5�10  %��;��

FCS )Fetal calf serum, Sigma ,America(   � ��Q�*!

i#��� ���%  @2� .�	�5	 ����
%? ��� �%"   ���
�
 ��

����(&�! � ������3�5�   %���"�)parasites/ml 106  ×5( 

  �#5	 R��(N! �+ � %" P"
��+�   .�_��F �F��+ PBS 

)Phosphate buffered saline, Sigma, America (

���
�  �+ pH  R��
!4/7 ��	���_  � %	%" ���" � ��

�F �� @2� �A C° 70-4 �!�7 P-?f   ����  %�
+� 
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 ���������	
 ��
��������� ��������  ��
 ����PCR-RFLP  
�	� ���� ����"�#�$%& 	 

�	�� .%" ��
� �
�$ ���   
 �� ���_���
 ����! l?�! U�  

QN�r��� � %���� �' ��M�#�����F  �� %���� �' ���(�����3 

 ��
%	���
%	��+ ��' �
  �%#�6	
� �  P�"
%-+  ����6	
� 

�
�-� ��
% �� %	%".  

 !�"#$��DNA  

�	�2������ ���!��1.��� ��� 
 ���3�A  � 3 ��	�5�6� 

�' ��� %��    ��(&�! �� �%�" �6��" �   ���& ��/$� 

)parasites/ml 106  ×5 (�F �
�A  C° 70-   � ~����

�+  �7 x���200 ! ����3��#� Binding buffer  �40 

!���3��#� G���1��*� K ��N! � %" �F�o
.�   .%! �+

10 $��Q�  ���! U+ ��� C° 70   %�" ��
� �
��$.  � ��� 

������� r+���=! ���&
�!.
 ') P���, Roche, USA 

796828001 11.Hihg pure PCR template 

preparation kit, Cat.NO ( %�" H�b	
 �-	 �� � 4P�  

DNA  ��200 !���3��#� Elution buffer    .%�" ��&

DNA 5' �j	 �
 �%" ~
�W��
� ' ��_�  ��� ��+ k�� 

�� �+ 
%�+
�(� �    �
 ���_���
 ��+ @2� � ��!��F���#2�


 ����������7 R�8/0 %������;�� �F�������+ �� X1TBE   

)Tris borate EDTA, Sigma, America ( �����!

�+� ��
 .PF�� �
�$  

%&�"� ��
��  �1ITS  (	� ��PCR 

i#� P���-?����� &�	����� � 1ITS  T�� ����+PCR4  �



�1����5   R�%? �� �%" � 
�
1 %" ���_��
.    

�� �
 ���_��
 �+�  ���  ���-+ ��
%	���
U   
��"O  

 H���b	
 P��-?PCR 
�U���� %��" . ^��b& �� f*��'
�  

25 !���3��#� %" H�b	
 . 
%�+
Master mix -� ���   %�"

 �!�" �'Taq polymerase ! �+�
A� 2/0 !  4����3��#�

2MgCl )mM 50 (! �+�
A� 2 !4���3��#� 
�1 �����5  

R )Reverse ( �F )Forward ( Pj(s �+10 1�#� R�!

 H
%' �� �
1 ! 4����3��#�  �F��+ x10PCR  ! ��+ �
A�� 2 

!4�������3��#� )Deoxynucleotide triphosphates (

DNTPs )mM 10 (! �+�
A� 1 !���3��#� �-	 �� �P  

�+ f�1 ��
�! ��_� �	�5	 � DNA     ��+ �%�" ~
�W���


!�
A� 1 !���3��#� �-	 ^b& � �F�o
�     ��=Q! x7 ��+

���
�   �+25 !���3��#� %" �%	��� .  R�%�? r+�=!2 

�����	�5	    �������!�� ���������� ������
� ������ �(#   

)Corbet, Australia ( �
�$PF�� � ��#�  ���� �  �� 

 H�b	
 P-?PCR �!�	�+ ��A  %" )  R�%�?3(.  @2��

 .M�aN!PCR     �_*! � P�/i! R���*' �
��5� �+�  ��

 ��*'��	�6	 3�#3�!� bp 50 �� �+ ��  ����7 R�5/1 

%;�� ��&� µg/ml 7/0 �
H� %� �!��+%  
�
 �+�   ���

!�(� 3��� �F�+ �� R� X1 TBE %" ��
� �
�$  @2�� � 

  �����3� P��N�80    .%��! ���+ P��3�45-25 $����Q� 

 ���F���#3
% ��� �-	 �� �4P    .M��aN!PCR  ��

!�3 @	
���� ��������������*�  ���!M �
 ���_����
 ���+UV 

)Ultraviolet (%" �%��6!. 

)��*� RFLP  �+�1ITS ����, ��-  

�
�+ 
� U���  ��	�� �  .M��aN! PCR-1ITS   P�N�

YZ�������� A�����	7^   �%�����**' ��%�����N! � HaeIII  

)Fermentase, Germany (  ��!� �� h��+�! �F�+ �� C° 

37  .%! �+2  � %	%" ^�� P0�� ��+ ���   �����7 R�

2 �F�+ �� %;�� X1 TBE YZ� PN���  ���3�80   ��+ P3�  

  
.	�� 1 .
0��� �� "�,�"1 s8/5L 	 LITSr )137 2(  

��
 (�	�) ����� )´3 → ´5(  ����� ������  

18  CTGGATCATTTTCCGATG  LITSr  Forward (F) 

20  TGATACCACTTATCGCACTT  s8/5L  Reverse (R) 
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 ���������	
 ��
��������� ��������  ��
 ����PCR-RFLP  
�	� ���� ����"�#�$%& 	 

.	�� 2*�:0���$�� . �;�+� ��- ��"� <�=
� >;��	 Polymerase chain reaction  

    ����  !"# �$���   !"# ��	%&  '()  

1  '(�.PCR  X10 X1 µL 2 

2  2MgCl  mM 50 mM 5/1 µL 2 

3  DNTP mixed  mM 10 mM 2/0 µL 1  

4  �"'�%
'� )R  +F(  Pmol/µL 100 Pmol/µL 10 µL 2 

5  DNA template  222  ng 100 µL )5 -1 (1 

6   4
'�5��Taq U/ml 5 U/ml 2/1  µL 2/0 

7  67 '89� :%'!�
  222 222   ;<�.µL 8/16 

=�> :?  222  222  µL 25 

PCR: Polymerase chain reaction; DNTP: Deoxynucleotide triphosphate 
 

�.	� 3 .�*&� ���"�
 %&� �+� ��- ���?$��"� �:@A �  (	� �� "B
 ����Polymerase chain reaction  

*)���  	��  �	��  +*,$  

Initial denaturation C˚ 95 5  �95@� 1 :�5� 

Denaturation C˚ 95 20 �5��A 

30 :�5� Annealing C˚ 53 30�5��A 

Extention C˚ 72 1  �95@� 

Post extentiom C˚ 72 3  �95@� 30 :�5� 

  

�.	� 4. �D�0 E,F
� ��  ���� ���?$�� �� G,� > 	H1  

Product No. Recognation Sequence/Cleavage Site Protype Restriction Endonuclease  

1182RV  GG      CC  BsnI  HaeIII (BsuRI) 

1154RV  CC      NGG BmrFI ScrfI 

1346RE T    CGA  TaqI  TaqI  

1212RE C    TNAG BstDEI  DdeI  

  

 .%��!1 %��" �����F���#3
 P0����%	 Ab� �����! ��� �  �

(N���  �F�� �
��$ %�*.   
� P�-? @2�� ���U  ��� �  ���� 

�' ��% � .M�aN! PCR -1ITS YZ� PN���  A�	7  ̂ ���� 

ScrfI4 TaqI  �DdeI )R�%? 4 ( �F�� �
��$ %�*  ��' 
 � U 

A	7  ̂�� �+ �5'  ��!�	�+ � Restrictionmap  ���?�! �� 

EBI )European bioinformatics institute (�+  E���
 

H�	�  x��W�	
  %	%�"  P'��"�
 �  �����('�* �� � �
%� 

%	% ��� )18.( 

:�G�� 0���
 DNA 


���+� 
�U���� 3
����� DNA  .M���aN! �
PCR  ���'  

YZ� PN��� A	7 ��-,^  DdeI 4TaqI 4ScrfI  �HaeIII 

T�+ ���  ��	�� �+ .��_�! �    ��
� ���6	 
� ��
%	����


%	��+4 %" ���_��
 .U 
 �	�5	  ���  ��+  P'��"  ��c�1
AF 

�
�-� R���
  %�" �  f	
��� �7  O����  ���6'  ���' 

.��; PF��. @2� � ��	 �+ �5'  H��	  �
A�F
 Blast 

���! � Ab� ��(N� � �3�#3�! �
�$ PF��. 

�,F=�  	)��*� �����  

3�	7 P-?�A ��!7� ��� l 	
�
�F�  ��� �  ���� �' � ��% �  ��

���Q=*! �  � ��-_��;
���!�& ����!�7 �
 2χ %��" ���_����
 . 

001/0 < P *
! p=� �
�*0 �+� �
�� %" ��F�� �j	 ��.  
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 ���������	
 ��
��������� ��������  ��
 ����PCR-RFLP  
�	� ���� ����"�#�$%& 	 

��-.	 	
  


 ��U  QN�r�  �S �� �'� 8    %�" H��b	
 ���!4  �
602 

+��5� 
�
�� 3���	�56� ���1�     ��
?
�! x��S�! X��	

QN� A'�! �+ �%**'.�Q�     � ��-_�;
 �3��� � P���1

���  	�!�� A'
�!� �!�& � ��-_;
4  ��	�5	 � ����   ��+

%!7 �50.  �
201 +��5� )39/33 %;�� P6' �
 @1 (

��������N! ��O� NNN � ~
�W����������
 DNA  �


!��1������.���  
����?
 � ������  T��PCR-RFLP 

)Polymerase chain reaction -restriction 

fragment length polymorphism (i#� ��� &�	 ��� � 

1ITS ��+ � � ����+ ����'A��	7 �^  HaeIII���	�� �� 4 � 

�'� %��    H��	 ��+  ��� � %��� �' �  ��M�#����F 27   ����!

)44/13 %���;�� (� %����� �' � ��(������3 11 ������!  

)47/5 %���;��Q+ � (����� ���%������!��	�2  ����+  %���'

331988GQ    3��	7 �
 @�1 ��' %	��+A� !� 3��#34� 92 

P��/" %;��   ��+ � %��� �'  ��M�#����F  �89   %�;��

P��/"  �+� %�� �' ��(���3    %�	�
� ���6	� 163   ����!

)09/81  (%;��T�
A� .%	%"  

�
 351 +�����5� )31/58 %���;��( �����	
 3��	�5���6� 

 % ��� ����
%? �
 �50 +��5� )31/8 %;��(    ���	
 ��	

   @2�� .%�6	 �����
%? � %�� �' �	 � ��	�56�3  ��	�5	 � 

�7 P6' _*! ��� .%" T�
A� �-	 ��4P   ���	�    ��;�&


 �
U    ��' �
� ��6	 f��c1201 + ���5� 
 �� U�   rS��*! 

���+ ���!�  �' %*�F�� �
�$103 ) �	�5	24/51  %�;�� (

�Q=*! �+ h�+�! �  � ��-_;
98  ��	�5	 )76/48  %�;�� (

*! �+ h�+�!�%	��+ ��-_;
 g
�S
 rS R�%?) 3.(  

�
 �� �Q! � �+ � ��	 P�� 4�%!7  ��!  �
���  U��*, 

h�/*��
 ��5	  ��' �� �%����!��	�2    ��+  %�'331988GQ 

P/�	 �+ �� �	�� � �� � � %�� �'  U ���6�+   ��	
�
�F

)163  �����! ��� 09/81 %��;�� (
� ���+ �
���*0 �����37   

�%**' � O�N! P6' P"
�.  

��	�  PCR-RFLP 
�3�A  ��   � ��-_�;
 �� ��!�&  

A	7 �+^  �%*�� T�+ � HaeIII �' �
� ��6	 �
 ��
%
� 


�3�A  ��  %	�+ ��bp 350   ��+ h�+�! � %	�
� ��6	 
�

 ��	�5�6�3 �	) �%	�+ m�� ��
%
� .%	��+ ��	�56�3 @*? 

��
%
� � %	��#	 ���t 
� (� %�� �' �	 �   %�	�+ ��bp 

400 �� .%	��' ��#"7 
� �
%
�� � ���  
 �
 ��3�A   ���4 

 %	�+ ��bp 450  ���  �
%
� ���� � 
 �
 ��3�A   ���4  ��

 %	�+bp 450  �400 " �%��6!    ����
 ����� ��� �' %

��
�	�� �+ h�+�!  ��� %	��+ �%���!���	�2 �#") 1 .(  


U  3�& ��� �' P�
 A	7 T�+ ���5     ����� ���

 ��
�	��� �+ h�+�! �' ���
  ���   4%�	��+ �%����!���	�2 

T�+ �
 @1 �� �+�   A�	7^    ���ScrfI )DdeI  �TaqI (

�m�  ����_� �	���    ��	�5	 ��+ P/��	  ����  ��
%	����
 

%6	 �%��6! �#")  ���2 43  �4(.  

  

 

 *&-1�I	"1 .*, � � �
��� ���=,  <�
J �� ��-�0	F,� �  (	� �� 

PCR-RFLP F
� ��E, HaeIII  

:M 0�&0�� "K
��

 bp 507 MN 1:  ����
�$��  

C. fasciculata 7MN 2����
�$�� : C. luciliae7 MN 3 :

��0	F, �  �� �P@;�,C. fasciculata 7MN 4� :�0	F, �  �� �P@;�

C. luciliaeMN 7 5� :�0	F, � Q"� �
��
 	� �� �P@;� � ����
�$�� 

C. luciliae  	C. fasciculataMN 7 6 : 7��
����0 S;�  

 MN7: 
?;� � �-.  
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 ���������	
 ��
��������� ��������  ��
 ����PCR-RFLP  
�	� ���� ����"�#�$%& 	 

  
*&- 2. �I	"1*, � � �
��� ���=, �
��
 <�
J �� ��- � �  �� �P@;�

)bp 450 C. fasciculate(  (	� ��PCR-RFLP  ��

F
�E, �  �ScrfI 7DdeI  	TaqI.:M 0�&0�� "K
��
 
bp 50 7

MN 1 :�
��
 � ����
�$�� C. fasciculateMN 7 2 :�I	"1*, � � 

�
��� ���=, F
� M��� ��-E, DdeIMN 7 3 :�I	"1*, � � �
��� 

���=, F
� M��� ��-E, ScrfIMN 7 5 : � �-?;�
  

  

  
*&- 3. �I	"1*, � � �
��� ���=, �
��
 <�
J �� ��- � � �� �P@;� 

C. luciliae )bp 400 ( (	� ��PCR-RFLP F
� ��E, �  �

ScrfI 7DdeI  	TaqI. M :0�&0�� "K
��
 
bp 50MN 7 1 :

�
��
 � ����
�$�� C. luciliaeMN 7 2 :�I	"1*, � � �
��� ���=, 

F
� M��� ��-E, DdeI7 MN 3 :�I	"1*, � � �
��� ���=,  ��-

F
� M���E, ScrfIMN 7 4 :�I	"1*, � � �
��� ���=,  M��� ��-

F
�E, TaqIMN 7 5 :� �- ?;�
.  

  

�� P��-?{��*�2  
���3�A  ����� ���%�����!���	�2   ���'

�F��1�  ��� A	7�5  �7 "�+ ��� s��  ��	�� �+ r+�=! � 


 4����+ ��
� ����6	 
� ��
%	�����
U��  ���	�5	  P��-? ����

    R����
 �
��-� �� ��c�1
AF P'�" �+ @	�#� .%	%�" 


� ��' ��6' O��� @2�U�� 3
��� ��� %�	%  ���	 .�  

 �� h�+�!�#"  ���5 46  �7 
�
 P�
 �%" �.  

  

  
 *&-4 .�I	"1*, � � �
��� ���=, Q <�
J �� ��-"�  �� �P@;�

� ����
�$��� C. luciliae  	C. fasciculate )bp 450  	

400.( :M 0�&0�� "K
��
 
bp 50MN 7 1 :�
��
 � Q"�  �P@;�

� ����
�$�� ��� C. luciliae  	C.fasciculate7   

MN 2 :�I	"1*, � � �
��� ���=, F
� M��� ��-E, DdeI7   

MN 3 :�I	"1*, � � �
��� ���=, F
� M��� ��-E, ScrfI 7  

MN 4 :�I	"1*, � � �
��� ���=, F
� M��� ��-E, TaqI 7  

MN 5 :� �- ?;�
.  

  

/0�  

  c�
����
 ��+ r+�=!�  ����  + R���*' ����5� 3 ���	�5�6� 

%(?� �� rS�*! ����!%	7 �2  
�
�  -� ��� �  U�'
�

 + R���*' P-? ����5�    g��S �
 ��' ��!����  �	��-? 

P��"
%-+ 	A��� 
�
��  P���
 �%��" � )16(4 ���#   �


.���o ��� ���
4� 
�U��  ���c �  ����  ��	��  ���� 

�' @*?� %��  !�  ���' ���37 v0�+ �	�_�Z�! �' %"�+

P6' ��� (�	
� 3��	�56�  ��!   ���" -� �
 l	��! � ��� � 

�	7� 
 �
 d3�� ��U  ) ��	
 @*?3 ��	�5�6�  P�-? (

-��� � ! U�'
��  ����� )17.( Marmur   �
���#5� �

�! � %�� �' �' %*�"
� ��0]
   %�"�+ ��I������1 %	
��  
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 ��
��������� ��������  ��
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 *&-5�$
 .U, �"� �� ���� ��� ��V� 
��, �� .�W����K, J 

1ITS �� �0	F,� �� �P@;� ��  �
�X � ����
�$�� C. fasciculate 

)│1/00055│Y Accession Number emb(  

  

  

  
 *&-6 .�$
U, �"� �� ���� ��� ��V� 
��, �� .�W����K, 
J 
�� �0	F,� �� �P@;� ��  �
�X � ����
�$�� 1ITS C.luciliae 

)│1/627018│AJ Accession Number emb(  

  

  

  
 *&-7�$
 .U, �"� �� ���� ��� ��V� 
��, �� .�W����K, 
J
 �
�X �� � �� �"�������	��
�Y,  �� �P@;�331988Accession number GQ  

  
.	�� 5. ����, 
�	�"I
 ����
�N � "�������	��
�Y, � ������� � ��� �� ��-������ ��@;� 	� �� �  	 ��+?[�����  

��1��  

2�3 �&�4 � 5 *6&�  

�	%78�  

 ���9�(�8��)  

���) �	%78� 5  

(�8��) ���9�  

*:  

(�8��) ���9�  

'B%B��&4C��D5�� 
; �.331988GQ Accession number  )66/77( 80  )69/84( 83  )09/81( 163  

Crithidia fasciculata  )50/16( 17  )20/10( 10  )44/13( 27  

Crithidia luciliae  )82/5( 6  )11/5( 5  )47/5( 11  

E�F  )24/51( 103  )76/48( 98  )100( 201  

)001/0 < P(  

  

   �
 ����
+ ����
� �� ���/5����%	
 .����; ���+ ���'

���'�+  %*	�! ��z����+ ��	��+ �#��2� +�  ���!  ���+. 

QQN! U 
 U�*�5��� %*�"
� ���+   ��z�0 ��	
 U 
 �'

 ���'�+ �+f�1  4��_�  P�� A5� .��; �+ P�
 ���$

 ��
� ��z����+ @���3�'    %� �5	 ��%�	� A��	.   U� 


f��c1 � ��	 rQN!   �� �����+ ��+ 
� ��� ���   ����

 �!���/ �rRNA �Q=*! � � SSURNA �5�$ �*
 � 

 �� �
1ITS P�
 ���5	 .�/Y
 )4.(  

Mundim    ���-*� ���	 ���' %*���"
� �����+ �
����#5� �

 ���! 
� ��� %��� �'  ���'���+ �
 �
���   %��*	�! � ���z������+ 

��	��+ �#��2� �  z�����+   @����3�     �%�	
 .���; ��+

��5	 ����
%? P	��/5�> �! �#(+ �7 �
��    ��  �
 
� ���

 ��	 �+ �61 E%��I7 H �  @	���'     � %��� �' ���a� ��+

��(1�#	�
 ��6& �  �
    ����" ��  �
 �%�**' � CD� � � 

M���5�&
) ������� E����(1�#	�
 E��������F ������
%? (

H�	 �+ � � %�� �' � ��5	  � %�� �'�G	7�  ���6& �  �
 � 

H�	 �+ ����#" E�!
���'�G(��3�I�   H��	 �+ � � %�� �' �

%�� �'�  � 
����       %-�" �
 �%�**' �� CD� @��! ��  �


��  H�	 �+ ��� %�	��
 @+�
 ��5	 ����
%?.  �QQN! U 
�� 

�! ��0]
 �
�	 % �'����  �� U 
 U�+ �S�/��
   ����� �+ ��

TTTCTCTCTCAACTCTCTCTCTTGTTGGGGGTGTTGTGTGTGGGGGTTTGTGCGCGCGG
TGCCGGAACAAG  GCCAATCGATGCACGTGTGTGTATTGTATTGTTCTTTCTT                                                                       

TTTCTCTCTCAACTCTCTCTCTTGTTGGGGGTGTTGTGTGTGGGGGTTTGTGCGCGCGG
TGCCGGAACAAG  GCCAATCGATGCACGTGTGTGTATTGTATTGTTCTTTCTT 

TTTCTCTCTCAACTCTCTCTTTTGTTGGGGGTGTTGTGTGTGGGGGTTTGTGCGCGCGGT
GCCGGAACAAG  GCCAATCGATGCACGTGTGTGTATTGTATTGTTCTTTCTT    
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   ��
�	��� ��+ h��+�! .
�6& �
 ���A+  ��  � �
���2 � ��

�
���5�4 ��_�" k/�       ��� U� 
 ����! �� ���� � ����

P�
 �%" ����  )5.(  

de Souza  �
��#5� ����+     ��� %��� �' ��' %*��"
�

��	
 �
 ���+ ��
� �� %	���$ ��
�	�� �+ h�+�! �� � 

�!��	�2 �����% ��
�	�� � � 4 �     .���; ��+ ����	�5�6�3

+ ���/5��%	
 ��� �7 �+ �
�5� � %	�+ ��4 ��+A�! �+  ���

  %	��" ��Q�*! V(�W!.    r�QN! U� 
 U ���-+   ���#_�

%�� �'� �� ����
%? 
� ����	�56�3 �
 ��  ���KDNA 

 �  �rRNA �7  � P�	
� ����5	 ���+   ~
�W���
 �+ �'

DNA   ��  � ���z1 ��*�'DNA    @2�� � �!����/ �

��i#�    ��5' ��+ �7PCR     �
 ���_���
 ��+ P� �-	 �� �

����*#� PCR-RFLP � ���+  ^ A��	7 ���5'HaeIII  �

 %�	�+ ����
%? bp 350    %�	�+ � ����	�5�6�3 �
��+ bp 

450  %���� �' �
���+4���  ���!  �
����U�� 
  �
 
� ����	


��
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Abstract 
Background: Genotyping of Crithidia species is of high importance in the selection of an appropriate 
method to control and prevent cutaneous leishmaniasis (CL), determination of the best therapeutic 
effect of drugs, and preparation and evaluation of the vaccines.  

Methods: In order to identify the strains of Crithidia, sampling was done in one of the endemic 
regions of wet or rural type zoonotic cutaneous leishmaniasis (ZCL) in Isfahan city and surrounding 
areas, Iran. Samples were 602 patients with wet cutaneous leishmaniasis referred to Isfahan 
Leishmaniasis Research Center or other health centers in the vicinity of Isfahan. Sampling in Novy-
MacNeal-Nicolle medium (NNN) medium, extraction of DNA from promastigotes, implementation of 
the polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) method, 
amplification of internal transcribed spacer (ITS1), and application of HaeIII enzyme were performed. 

Findings: 201 patients (33.39%) were found with two species of Crithidia, 27 cases of Crithidia 
fasciculata (13.44%) and 11 cases of Crithidia luciliae (5.47%). The rest of the cases, however, were 
trypanosomatidae with accession number of GQ331988; molecular analysis showed 92% had tendency 
of homology with Crithidia fasciculata and 89% with Crithidia luciliae (163 cases or 81.9%). Out of 
351 patients (58.31%), leishmaniasis parasite was isolated, and out of 50 patients (8.31%), neither 
Leishmania nor Crithidia were isolated; therefore, their report was negative following cultured samples. 

Conclusion: The results of the present study suggested that Crithidia not only contaminates leishmania 
culture but also enjoys genetic polymorphism in Isfahan and surrounding areas. 

Keywords: Polymorphism, Crithidia, Internal transcribed spacer (ITS1), Polymerase chain reaction-
restriction fragment length polymorphism (PCR-RFLP) 
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