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� "#$ ���%� � &��'��  

  

���  


� ���	�� ���7� V%�# �$%�&	�� ���� ��� �#�$ ��  �"���9�	 

Candida �5��-< ����- ��� .���%&� �F$�� j�c� ��$N +"�*%�
 	�"� 

W��4�Q�(K� %!�*
%� ����O4���� 4 J�
� �
 	
���
	��  :�%*�"$  )�"FF� 

 _� ���-� �
�-� �L%����  ���7�"
 ��"�  ��

�"�  	�"���*��  	�"-
4 4 

�$%�6 �B&� �� ���I �F���	�� �&���  )�"FF� 	  J�"
�  �"
  �"$%�& 	�"� 

	��9� ��� )13-12(.  
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������� ��	
�	� �
	���� Candida �� ������� ���� �� ��������
�� ���� 	��� -�����. / 

(	 ! 1 .�)� �� � *�+,- �
�� �.�$ )� /�012 Msp I 
� 	�� $���� ITS1-5.8S-ITS2 �
 ������� Candida  

���� � Candida  ������ � ���� � ITS1-ITS4 ������ � ����� ��
 ��� 	� �� �!  

Candida albicans  535  297  )238  

Candida parapsilosis  520  520  

Candida tropicalis  524  340  )184  

Candida krusei  510  261  )249  

Candida guilliermondii  608  371  )155  )82  

Candida glabrata  871  557  )314  

Candida lusitaniae  383  117  )266  

Candida kefir  721  721  

  

 
��� 3 .)���	
��&� *4�56� PCR   

)Polymerase chain reaction (9
�� �&	/1���� �'&��� ���� ��� 

:� 1 ��; 10-3 :� !1���� Candida: L :
?��@� 100 AB! )��� 

)bp(: C : ��� B���  

  

  
��� 4 .)���	
��&� *4�56� RFLP   

)Restriction fragment length polymorphism (�� /�012 

MspI 9
�� )� �&	/1���� 
%��� .3 :5 :6  	8 :  

Candida albicans: 4 :���� � Candida parapsilosis: 7 :

���� � Candida tropicalis: 9���� : � Candida lusitaniae: 

10���� : � Candida guilliermondii 	 L :
?��@� 100 AB!   

)��� )bp(  

(	 ! 2 .��	�
�� ������� Candida � ! � � )� ���%���� &��'��  

���� � Candida  "���# )�%�"(  

Candida albicans  )84/41 (41  

Candida glabrata  )32/16 (16  

Candida tropicalis )24/12 (12 

Candida krusei )20/10 (10  

Candida parapsilosis  )16/8( 8  

Candida lusitaniae  )14/7( 7  

Candida guilliermondii  )04/2( 2  

candida kefir  )04/2( 2  

-"���  )100 (98  

  

��
	 �
�
���	 9S*�c�� $��
�� 4 6� "����;%K%-�+  9"S*�[ 

���\ �$%?��	 Candida 
4�^	 ��� .>4
 �"�	  �U%"���   ��"# 

�""S� 4 ""-� )���""S� 	 ��6%!""�4�!� 4 )����""�� �� �""��N-< �""�	 


�#%�����-  _� PeI �%
�� "�2�
� 4  2�"�K�(�  *%"F��d�  "�� �"#�
 .

)������ �� �-1 >4
��	 �U%��� ��g� 5�-�F�
 4  �"�4? "��  �"�� 4 

x&�
 ���F#�- �� �* 
�H� �$%? ���%# )14( .
� K�3� �� 9S*�[ 

��-W �-1 �$%?���  ��& �H�� 
� :��
� J�C�-:� �
 Candidiasis  �"
 

y%c7 ����� 
� z��� �(7 ���#�
 )15(.  

�
  �"I%*  �"
  RH"� 4
  �"
  �5"��-< Candida g "�� albicans 
� 

�$%�&��	 Candidiasis 4 ���3�� 24���� :N�� �
 ��4
��	 �^ 

�
���� �*��1 �$%? 	 �-1 ����9� R� �
 
%wF� j���� 6�����;%K%-+ 

4 R""� :�""�
� �*�`{""� A�M �""�� )16( .�""
 :�%""F& �U�""_� ��""���3 

Candida tropicalis 4 Candida glabrata �C�$  �"
  U4��"$%�%�� 

32-4 �"""
��
 �"""��� �� Candida albicans �"""��. �1�"""F|��   

Candida lusitaniae 	�
�� ��4�r� �C�$ �*�n �
  1�"�-�*%��N  "��

�#�
 )17( .-!� �� >4
��	 �)��� 
��!* e6-� 4  
�� �r�-��  �"� 
� 

�"""��N-<�"""�	 9S*�"""c� ��

�"""� �"""-��	 6"""��� )��"""� ��"""��
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������� ��	
�	� �
	���� Candida �� ������� ���� �� ��������
�� ���� 	��� -�����. / 

(	 ! 3 .��	�
�� ���� ��� Candida � ! � � )� ���%���� &��'�� 
� "#$ I�!  

'�()� *	�� *�"+� ���� � Candida 

42 26 16 Candida albicans 

16 11 5 Candida glabrata 

11 6 5 Candida tropicalis 

9 5 4 Candida krusei 

9 4 5 Candida parapsilosis 

7 5 2 Candida lusitaniae 

2 2 0 Candida kefir 

2 2 0 Candida guilliermondii 

98 61 37 -"��� 

  

)������ �� >4
 RB� 5$N-�� -� RFLP  �"��  �"�  :�"!��  �"��F#�- 

�$%?�� �
 R���� ���F�. 
� �-1 ���K�(� �� >4
 PCR-RFLP �HI 

���F#�- �$%?��	 Candida ��I )�# �� �$%�$��	 K�
�F�  �"
  �"�� 

)��N �� 
�:�
�� 
�:���
�� K4��c& )l& (
��FI� )������ �#.  

��
	 �����I	 \��� �$%? ��	 RH� Candida 
�  �"F��� 	  !"#56� 

4 	
���
 ��	 $%�&�� ��H
 ��� �� 2M%c'� PCR �
  �"
  R-5"$N   �"�	 

���F� >�
 �� . L�"�� RFLP� �- ��",  2�"�(� DNA  �"
  )����"�� �� 

5$N-R �4�'��`M�  "�� �"#�
 . 5"$N-R �"�	  �`M��4�"'�  K�%"*�  "��7� �� 

DNA �
 ���F#�- �� �FF� 4 RB� 5$N-��  2
%"�  "��? "��� . o"6 �� 

�RB� 2��(� >�
 -���� �
 )���$���	 24���� �- ��",  "�� �$%"#  �"�  �"
 

�3�
� 
� U; �
%�4��!K�  
�� )���S� �F��� . �"*  :%"F� 6  5"$N-R  ��"
	 

��*-5 12 ��9� ��7�F# )�# 	 ���F�+ 
� ](� �$%?  )����"��  )�"#  �"$� 

�� �� �� "-\ _!* "�� � "-�  ���"3�4	  +"�%� 18S DNA 
- �4�%"C� 4 

���F#�- :N�� p�%* PCR-RFLP �
 
�� ���$4
 )18(.  

�� R-5$N ��	 �
%� )������ 4 ���

���6 �� :�%* �
  
�"H�  )4�"? �� 

R-5$N ��	  �4�"'� �"`M�  �"F$�� )Dde�HaeIII� CfoI 4 MspI ( )
�"#� 

��� .2��K�(� :�S$ )����$� ��  5"$N-R Msp I  �"$�%*�-  M�"
�-   �"HI

�$%? }�������	 Candida _!* 2��(� >�
 4 �
���� )�#	 ITS   �"


Msp I� %=K�	 ��c�7�� ��
	   �%"I4 �
 �
 �$%? �� "��  �
4N)19( .

�""-1 5""$N-�R ��""
	 Candida albicans� Candida tropicalis� 

Candida krusei� Candida glabrata 4 Candida lusitaniae 2 

�$�
 ��� �
 )���$� �"�	  24�"��� 4  ��"
	 Candida guilliermondii 3 

�$�
 �- ��",  "�� �"F� .
� Candida parapsilosis 4 Candida kefir 

)���$� 	 U%c'� PCR 4 RFLP -:��!  �"��f  �"
  
%"�	  �"� � "-1 

)���""$� 	 �""$�
 �""
 *�*""�� 520 4 721 �""�I ��""
 ��""
	 Candida 

parapsilosis 4 Candida kefir ���#�
 )20(.  


� �-1 ���K�(� $�4����  �"$%? �"�	  ��"I  )�"#  �"
 *�* "��   ��"# 

Candida albicans )
���"""S-1 """$�4����(� Candida glabrata� 

Candida tropicalis� Candida krusei� Candida parapsilosis� 

Candida lusitaniae� Candida guilliermondii 4   

Candida kefir �$�%
 .��CK� A�M �
 ��n ���  �"�  �"�� 	 8  �"$%? 	 

Candida ���F#�- �)�# �� 
�:�
�� :� �
%� ��K�(�  ��"I  f�$�"# 
� 

K�3�  �"� 4�  �"$%? 	 Candida guilliermondii 4 Candida kefir 

�� :���� �
%� ��K�(� ��I �$�S$.  


� �""�K�(� 	 �""H�	 4 �:�
�""!�� 
���""S-1 ""$�4���� 8%""
�� �""
 

Candida albicans )6/45 �""""""""�
� (4 o""""""""6 �� :N   

Candida parapsilosis 4 Candida tropicalis 4 �$%? �"�	  �"��� 

�"""""#-W  ��"""""# Candida glabrata� Candida krusei�   

Candida kefir� Candida lusitaniae� Candida guilliermondii 4 

Metschnikowia pulcherrima >
�5? �# )16(.  

�""�'�	 4 :�
�""!�� 
� ""�
�
� 182 �-�""K45 	 Candida� ""$�4���� 

Candida albicans �
 2/47 ��
� 4  "$�4���� Candida parapsilosis� 

Candida kefir� Candida tropicalis� Candida krusei 4 

Candida glabrata �
 �""
 *�*""�� 4/10� 2/8� 7/7 4 7/7 �""�
� 4 

����-1 $�4���� �
 Candida guilliermondii �
 6/1 ��
� >
�5? 

�$��� )10(.  


� """�
�
� 855 �"""$%�$ 	 ���F"""�+ �"""
 >4
 PCR-RFLP� 

Candida albicans 
���""S-1 ""$�4���� )6/58 �""�
� (4 �""�
 �� :N 

Candida parapsilosis� Candida glabrata� Candida tropicalis� 

Candida kefir� Candida krusei� Candida orthopsilosis 4 

Candida guilliermondii ����� �$�# )21(.  


� �
�
� N-�H�K�� %�%�	 4 :�
�!�� �
 4
	 �$%�$��	  ��"I 

)�# �� :��� 
�:�
�� J�C� �
 �-��� $�4���� Candida albicans 2/82 

��
� >
�5? �# )11( .�� ��:� R-5$N ��	 �4�'���`M� 5$N-R Haelll 
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�""�H
-1 }��""��� )�""F�� 	 Candida albicans �� �""�-� �""$%? �""�	 

Candida �� �#�
 4 5$N-R Bfal  �"
  
%"7�  "�� �"$�%*  V�%"$� g "�� ��   

Candida albicans �
 }����� ��� 4 5$N-R Ddel  ��"
	 a* "�-�  �"$%?

��	 Candida albicans ���F� ��� )22(.  

�
�S� ��K�(� 	  ��"^�3 
�  �"_��  2�"�K�(�  A�",$�  �)�"#  �"$%? 	 

�K�g ���F#�- )�# Candida albicans ��� .�?�  �"�  "$�4���� :N 


� 2��K�(� �Q��9� 24���� ���#�
 .
� �-1 ���K�(� �4��1  �"$%? 	 

�#-W Candida  "-�  "K4��1  �"$%? 	  �"#-W g "�� Candida albicans� 

Candida glabrata �%
 .
� �
�
� �%!#� 4 :�
�!�� )13(� �-�C 4 

:�
�!�� )23( 4 M%��- 4 :�
�!�� )24( R� �
  
%"�  �
�"S�  "�4��1 

�$%? 	 Candida  o"6 �� Candida albicans� Candida glabrata 

�%
 .
�  �"�K�(� 	  �"��$��� 4  :�
�"!�� )19(  "�4��1  �"$%? 	  �"#-W 

Candida� Candida parapsilosis �%
 .  

�� �w$ �4��1 �$%? 	 �#-W g�� Candida albicans�  �"�$-l � "-1 

��K�(� �
 ��K�(� 	 �H�� 4  :�
�"!�� )25(  �"� Candida tropicalis 

�
 ����� ����F� �
�S� ��� .F|���1 
� �-1 �
�
�� �$%?��	 ���� 

�#-W Candida guilliermondii 4 Candida kefir f�$�%
 
� K�3� 

�"""� �M%"""�	 4 :�
�"""!�� )17( 4 
�"""
�4
	 4 :�
�"""!�� )26(   

Candida parapsilosis� """�H�� 4 :�
�"""!�� )25 (�"""$%?�"""�	 

Candida guilliermondii 4 Candida lusitaniae� """3J�� 4 

:�
�""!�� )27( �""$%?�""�	 Candida krusei 4 Candida famata 

)27(� ����� 4 :�
�!�� )28 (�$%?��	 Candida Pulcherrima 4   

Candida lusitaniae 4 
��H""""�� 4 :�
�""""!�� )14( �""""$%?	   

Candida tropicalis �
 �$%?���- �
 ����-1 $�4���� [9S� �$���.  

jJ�7� 
� ����* 4 V%F* $�4���� �$%?��	  ��"I  )�"#  �"
  ���%"&� 

�F$�� 24��* 
� 3�$�� 	 �%*�$N�+ H*�� 	 ��$%�$ 24��* 
� 
� 
�"�	 �"�	 

����F�	 
� 
��:�
�� �1�  oF"I 
� :�
�"� 4  "F|���1  24�"�* 
�  ���"�* 


�:�
�� �
%�  "�
�
� 4 >4
 �"�	  �
%"�  )����"��  �"HI  9"S*�[ 4 

2
�H� 4 �
�,* 	 ����� A�=F� �
 ?
����	 �-1 >4
��  =�"�
� �
��. 
� 

�-1 ���K�(� 
���S-1 �
�%� J�
� �
 Candidiasis� 
� )4�? F��  ���%"$	 

�* 10 U�� 4 ��
 �� :N 
� )4�? F�� 80 -71 U�� 4  �"���-1  �
�%"� 
� 

)4�? F�� 70 -61 U�� 4 od� 20 -11 U�� )���S� �#.  


� �""�K�(� 	 �""�'�	 4 :�
�""!�� � )4�""? F""�� 80-71 U�""� 

�""���-1 4 )4�""? F""�� 50-20 U�""� 
���""S-1 �
�%""� J�""
� �""
 

Candidiasis �
 �F�""#�� )21( .""F|���1 
� ""-+ �""�K�(� 	 �-��""= 


���S-1 $�4���� �
�%�  J�"
� 
�  )4�"?  F"�� 30-21  U�"� 4  �"���-1 

$�4���� 
� )4�? F�� 80-71 U��  �"
  �"��  �"�N )10( . )�4�"'� 	 

F�� 
� ��K�(� 	 �^�3  �"
  2�"�K�(�  �"�n  )�"# ��  �"w$ 
� ��"S-1 4 

����-1 �
�%� J�
� �
 Candidiasis 24���� �%
.  

  

+34# � ��"���5  

�-1 �K�r�  ��3 �6-:� ���$	 ��F#
��� �#
� R$�7  R�"!*  "S9
�  �"
 

)
��# 	 78/92 
� )�=S$�� A%�& !#56� :���� ��� �� 
�  �"$4��� 

r'*�2�r 4 1� 
4N	 �-1 �)�=S$�� %c*-� 4 �
 
�!��	 4  2�&�"�� 

�-1 �$4��� A�,$� �# .%$-:�?�F� �K�r� �� ��3-���	 �-:�S �!S* 4 

$��
��� ��  ��$-�F. 
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Abstract 
Background: In recent years, the incidence of opportunistic fungal infections such as candidiasis, especially in 
immunocompromised patients, has considerably increased. Rapid and accurate identification of candida isolates 
is necessary for effective antifungal therapy and hospital infections management. In this study, polymerase chain 
reaction (PCR)-based technique using a one-enzyme restriction fragment length polymorphism (RFLP) was used 
for discrimination of candida species.  

Methods: 98 yeast strains were obtained from 90 patients with candidiasis during one-year period, from 
December 2013 to December 2014, in Birjand city, Iran. Clinical samples were cultured on Sabouraud dextrose 
agar with choramphenicol at 32°C and CHROMagar™ at 35°C for 48 hours to produce species-specific colors. 
In next stage, identification of Candida species was performed using PCR-RFLP method with the MspI 
restriction enzyme. 

Findings: Totally, 98 candida isolates successfully were isolated from different clinical samples and identified via 
PCR-RFLP method using MspI. The age group of infancy to 10-year-old had the highest prevalence of candidiasis. 
In clinical samples, most of the Candida isolates were isolated from urine (83.86%). The most commonly identified 
species were Candida albicans in 41 cases (41.84%), Candida glabrata in 16 case (16.32%), Candida tropicalis in  
12 cases (12.24%), Candida krusei in 10 cases (10.2%), Candida parapsilosis in 8 cases (8.08%), Candida Lusitania 
in 7 cases (7.14%), and Candida kefyr and Candida guilliermondii each one in 2 cases (2.04%). 

Conclusion: PCR-RFLP assay with restriction enzyme MspI is an easy, rapid, and reliable method for 
identification of Candida species. 

Keywords: Candida species, Polymerase Chain Reaction-Restriction Fragment Length Polymorphism  
(PCR-RFLP), MspI 
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