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:����� Candida albicans
 ��
���� ���� � ��� ��� �� �
�� � � !" #$ �� � .��" & Candidiasis � !"$ '" ����& � (�)�* ��+��,- . ��' ��/ �� �� 

����  !� Candida 01� . 2
3# 1�
' 4 #$ ����) '" ��-5�1�6��� Candida '" �
�� � � !" 
78# �� � .2�! �� ��� 
�9: ;# 1'
�$ '�<� .  1 =�$� ����  !� 

Candida ��� ��� �� � !" 2
3# � ��==5 . >�
 2
3# � ��==5 1�' 4 "��.  

��� ��: ���?� !  � �" ��1� �� @��1 �� �
�� � � !" . A�6� ." �.
� 38 
���  �� 2
3#  � ��==51�' 4  ("'�# �.
�) � #�4� �� =1$ 75/9 ± 50/48 F 1 . >�2
3#
 

� ��==5 �G  (�! � �.
�) � #�4� �� =1$ 79/10 ± 68/44 F 1
 I?�'.G� "
��� .@��1 ! 
� .'� J#�K Sabouraud dextrose agar 0�5 �"�" �� . =-5$ L: M 

�� 01" 
��#G �� J#�K CHROMagar candida F N��� �"�" �� .=O?!�
� #���6 �=P A�6� . pH � !" 
! ." 
�.
� LQ�# "
��� . 1 =�$� ���� !� Candida   �

 �� �" ��1�Polymerase chain reaction-restriction fragment length polymorphism )PCR-RFLP (*�?() ��. 

����� :�� ��.�
+$ ����  !� Candida albicans
 Candida kefir . Candida krusei '" "'�# �.
� �� )
)�R 10/42
 30/5 . 63/2 �S'"  "��. '"  �.
�


�! � ����  !� Candida albicans . Candida kefir �� )
)�R �� #���6 31/26 . 63/2 �S'" ��! �# "
��� .T�U �� 
5V 01� �5 ����  !�  

Candida glabrata . Candida dubliniensis ���?� '"  !� !�W �X �� ." �.
� ��! �# ���. 

����� :���� ��� �9: ;# � �� "�"  �5Y�� ��-5�1�6��� Candida albicans '" 
"'�# �.
� ��/ �� "�
+� "�� �! � �.
�. #���6 �=P 
A�6� "��9) Z� +
3#$ 1�' 4 

. T�[  ['�0 0���\� � !"
 ,\# 
)�� *#��[ �9�]# ��==5 �
�� ��" & ��-5�1�6��� �� 5��� '" � !" "��.  

:����� ������ ����  !� Candida 
 Candidiasis � !"$
 Polymerase chain reaction- restriction fragment length polymorphism  

  

: �!�� 
!���� 
 ^'�?J# �?J#� 
�6_ + � �" `$ �;3# '�a$
 _�(��
T�
\� �  .
a � N!"��. �"�#$%� ��&� ��� �������  ������  �����'�##� (�)�  �
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Candidiasis� ������ 	��
 ���
 	� ���  ����   ������Candida 

� 	���� Candida albicans ����� ��   !� .��#�  	��� �� � $� �%�& 

#%'� ��( �����   )� 	�� ��� �%*  *�����  +,��-�  �+�..� �!  	��  �/�0��1 

�� +#�� .Candida albicans� �%&�2�( !��0 3!�4� 5��� �!  6�2
%* 

�� +�� .���� �+,�� 7�� 5�+�� 8�9� :� ;<� ��� -��%= 	�  >!��? 

��!���� �%-��!+� 
�@A%� ��  +�#��  	��  >!+�4  
+.B�-3� �  *�C 


+..�� Candida albicans !�  >!����� � ��(  ���!��� : ����  ���� .

Candida albicans �� D#&
 /�A�= )��EF�%�%�; :� ��G��>�  5EF�� 

7�� 5�+�� 	� 5��.� HB.� �%�E�&�� �������  ��� �<� ��+ �  ���  1���� !� 

)�
%+ �5EF� I��� &�
�8 �0�� ����� �� ��&
 )3-1(.  

$&�� O
%%>�& !� G�%� 5��� +.��� 1��� &P�5�  �Q�/��  1���� 

pH� R:�� � 62$�� �/0��1 �%5�/ �/���
  H�<�
  SF�@  ������ � 

&�
�8 �0�� ��� &@��T����� I��� O
%%& !�  !���0  5����  ���  ��&�
 � 

+#! �%&�2 	��
 ��� Candida �! =��&0  ��� �!�A .� ��( O
 �%%>�&�  ��� 

1��� �� O
%%& B-�� !� !��0 �%��&6� �5���  8B��  1����  �����U� 

�����  �!�"� 
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� '���%�
 ) 

�0��� 5��� �� ��# )5-4(.  

��������� :� �����B.
� ���; *����� S&��G� ,��X��� !� ������� 

Candidiasis �� +#��Y �&3 	� I��� O
%%& ,X���  �@�� �
 �%Z�  5���� 

��  ���# � � ��( O
 �%%&�  I����  [�-
%* !�  �����%�/  5+�#  	���
  ���� 

Candida �� ��&
 ..\<�%(� ��� �%!�] ���C *���� ^O
�	 �� ��&� 

Candida Y��� !� ��%	� 8P�� =��&0 5�!�A �;  �G�%� ^O
 ��	 �� 

8����.� �&���� Candida albicans ���� ��&��
 )6( .>���,)�`� 5���2� 

�� +.�� 	� a&b� �%!�] I��� 1��� pH 5��� ��  �#�� � � ��( !� 

����%��/%5� 	��
 ��� Candida �)�$� �!�� )7(.  

����( '���X�� 	��� »A���� ��� ���%!�] 8B��� �/��0��1 ����%����/%5� 

Candida �� e+#��«� !� -�%!�� :� >�,)�`� �!��  I�G�  ���� )9 -8( .

!� R!�/
 ��� �+,���� ij
%& ��� �%!�] 	� !�   �/��� �  ���  ��&�<�  ��� 

*���� �:%	.�� ,X��� � �%<�-%; !� �%5��/ �!�� 	,)�`�  !�&�4  	��0&
 

��� )9 �5(. �� 	P�
 	� ����%��/%5� 	��
��� Candida !� 5��� ��&0� 

a&b� �+..� � �%!�] � �%/ T�<,��� :��� �%!�] !� �5��!�2� 	,)�`� � 

&X�C �� a+� ���.#��  	���
 ���� Candida !�  Q�/��  ��&�0�  a&�b� 

�+..� � 9%a&b�& �+..� � �%!�] Z���� +#.  
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	��<�
%&�: :� 	,P�&� 5�
+..� 	� ��:A� ��]�2 �% 5����!�<  7+..�� !� �� 

��&
 38 �&�� :� 5��&� a&b� �+..� � �%!�] )��&
 �!�� ( ��� � �%]��%( 

.�� 75/9 ± 5/48 T�� � 9%& �+..� a&b�� �%!�] )��&
  +���# ( ��� 

�%]��%( .�� 79/10 ± 68/44 �T�� n@ :� <6
%*  1��&@ 	���� �  ̂ �$� 

�X!���	��� 5�+� (�-# �5��� 	��<� 
%&� � 	*<� +�A . +# !&U� ��&�0� 

��!�� ��&
 *4�+C 2 ���� *B4 :� 	��<� 
%&�� �%!�]  T�<,����  ��&�6� 

+.#��Y &� �� ��&
 �!��� +.4 5�$ �,%B � +4�0  5�+���  ��.�b���  Z+�� 

���%�� �  +4�0&� 	��
 �X��>�, =$: � �0A ����� +.#��.  

�[P �:�+�� 
%&� pH �5��� ��  �������� :�  ��]����   1�.��pH � 

+.4 Q�/� �� �������  :� ��]���� Autoanalyzer�  Q�/��   5����!�  &�� �� 

���&
 	� >!�? 9%& &G
�6� H<P!�A� +# .+��( >!�? 	� 	� �%!�< 

�:�P� ���� +# 	� Q�/� ��$ �! !� 5��� 	]� �!�� � &�  +�.3 ��i �%	  ��; 

!�� !� 5�!� �� a&p &����* q!� �!��  7!��$ �<� ��+ . 	���<�
 �%&� !� 

DB? �%( >���� 10 -8 !� �&#�� ��#�� Z���� Y+# �&3 	�  =��C  Q�/�� 

!� >���� ����� 	��B#:�!  ���  +����
  >������  +�#�� �  �.\<�%(  &�i� 

�/0��1 =�C Q�/� #��� :� �^9 5�!�$ r.$� �+# +#��.  

����� ���� �	
 ����
� 
���� CHROMagar candida � 

Sabouraud dextrose agar :	��<�
 �%&� :�  �&��C �  ������  ���<
� 

��&0� �!�� 	,)�`� �� ���q  &�����*  �q�� &�  Z�����  +�# �  	��  �G�%� 

�2� Sabouraud dextrose agar  *�U�.� �  	��  >+��  ��;  	���� !� 

���� 30 -25 	P!�� ����� ��&
 	��6�� �&
�+ .ns�� Z�<
 �@ �%� ��� :� 

&t� +#! �� Z+� +#! �!&�� #+ .��+,
 .��� +#! ��	�0�  R!�<�# � :� 

�; .���  �u)��$  &�� �!�  �G�%�  ��2� CHROMagar Candida 

�2� ���� +# � Z�<
 �@%��� !� ���� 35 	P!� � ����� ��&
 	�  >+�� 

48 ����� 	��6�� �&
�+ .+#! Candida &� v���  w��!  �.��� �� ���� 

�+# :!����� �&
�+ )12 -10(.  

1.��� ��:%�&�� �@%:�&< )Polymerase chain reaction �� 

PCR:( 7�&���� DNA �:� ������� � R�! Glass bead *.0 Z&0�&�� 

Z���� �0&
 )15 -13(. &� v��� >�,)�`� �B4�� :� �&@���&<�   

ITS1 )5’-TCCGTAGGTGAACCTGCGG-3’ (� ITS4   

)5’-TCCTCCGCTTATTGATATGC-3’ (	� '�.
 0��� �[P 

Q�&�0� 	��
 ��� Candida !���+� ������� �&
�+ )16( .�&�� 1.��� 

PCR� n@ :� ��:A�1 ��� ��+,�� Z����&� �; 1.��� 50 �%)�&6%&�� 

�� 5 �%)�&6%&� &0�� PCR� 5/2 �%)�&6%&� 2MgCl 50 �%�� �!x��   

1 �%)�&6%&� Deoxynucleotide nucleotide triphosphates 

)dNTP (10 �%�� �!x�� 2 �%)�&6%&� �&@�&< �0! )ITS1 (� �2
&� 

)ITS4(� 5/0 �%)�&6%&� /�A�= Taq DNA polymeras unit/µl 5 �  

5 �%)�&6%&� DNA � &`U� qA � �])����%�/ �Z���� +# .0�&@%* ���� 

*C�&� &%r6
 	,`4� �!�� &t� !� (�� 	,)�`� !� T�+P 1 �+�A ���. 

�[P �!&�� ��+���� �!�� &t� :� TE :!�
A 1  +?!�������� +#. 

=��y� >x���bG� PCR ���� =�/���A ����� :�z�����+���� )RFLP ���� 

Restriction fragment length polymorphism(: ��&� �����  R&�� 

;%
�<�/�A !� 	�#! ��� &%r6
 �	�0� � DNA � +%)�
  �����])�  >������ 

!� ���&<�� ������ :� �� /�A�= &ix��+G� MspI � HinfI ) ��%5E�. (

������� �&
�+ ./�A�= HinfI  !���4  ����  	�� Candida albicans �! :� 

Candida dubliniensis 	� ��  /��A�= MspI  *���4  Q�&��0�  �<��  �+.�#�� 

6�
%; �<��+ )17(  .  

  

���� 1. ����� ���
� ���  
 !	"� �#$ 	! �%& ��'���  

���
�  	�� ����) � ��	�� (��
�  �	��   �������
�  

Initial Denaturation  95  5 )�*�+  1  

Denaturation  94  30 ��,*�  35  

Annealing  56  60 ��,*�  

Extention  72  60 ��,*�  

Final extention  72  5 )�*�+  1  
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���
 ����	�� �� ��
� ����� ��������� � ������ ������� 	
��
� '���%�
 ) 

���� 2. )*��$� 
 +���  �",�� PCR )Polymerase chain reaction (� RFLP )Restriction fragment length polymorphism ()16(  

���� 	
� Candida   ����� 	
� ��	! �
!  ���� )bp (	! "�#$% Hinf I   ����� 	
� ��	! �
!  ���� )bp( "�# 	!$% Hinf I 

Candida albicans  300 ! 240  270 ! 270  

Candida tropicalis  340  !180  260 ! 260  

Candida dubliniensis  300 ! 240  260 ! 290  

Candida krusei  260 ! 250  240 )150 ! 150(  

Candida glabrata 330 ! 570  360 )270 ! 270(  

Candida kefir 720 2361 131 ! 117 

  

{B   �*<,)�!����17 �%)�&6%&�   �&�`U� qA2 �%)�&6% &��   :� &0���

/���A :� Z�+��� &����= �����  �|����&�10 �%)�&6%&���  T���bG�PCR �   

1 �%)�&6%&� /�A &� :��=  |����+#  ns� �	�  >+��;   !� �����

���� 37 	P!� � �����   ���&�
 	�]� !���  +�# . ��[P  ��!&��  T��  

>�,`4 �!�� &t�� :� TE 2 +?!� ������� �&
�+  T�+P)2(.  

  

$��&	 	
  

	,)�`� � &X�C &� �!� ��  ��&�
 38  &���� :�  5��&��   �+�..� a&�b� 

)�!�� ��&
 ( �9%&  �+�..� a&b�  �� �%!�] ) ��&�
  +���#(�  n�@ :� 

	,P�&� 	� ��:A���]2 �%5���!�< �7+..� Z���� �0&
  .  

� �%5�/ ����% ���/%5� Candida albicans !�  5����  ��&�0�   ��&�


�!�� �%1 :� ��&0� +��# ��&
  Y����  	��  !�� �  	�� � �%]��%(  ��%!�] 

0&b�� !� ��&0�  �!��� ��&
� 41/8 ± 63/20   }��!� :�! �  &�� �!� 

��+,
 .��� &<�� �~&i ��� )05/0 < P.(  

.\<�%�( �%]��%( �%5�/ pH |�B
!� .,�� !��� ��  ��+�,
  �.���  �+�P 

�+# :� 5��� !� �� ��&
 �!�� 	,)�`� 5�2� ��+� .�%5�/ +.4  Q�/��  5���� 

!� /%� �!�� ��&
 49/0 ± 28/2 � !�  +���# ��&
 00/25 ± 14/2  ���� 

	� >���
 .,�� !��� 5�2� ��� )05/0 < P .(  

��+,
 �!��� S��-� 5�: � ��!��  ��#�+[�  5����  /�%�  ���  1���� 

����%��/%5� Candida !�  &�� ��  ��&�
  |��B
!�  �.,�� !���  5��2� ��� 

)05/0 < P.(  

	��
 ��� Candida !� ��&0� ��&
 �!��� Candida albicans �� 

16 �!�� )10/42 +?!� �(Candida krusei �� 1 �!�� )63/2 +?!� (

� Candida kefir �� 2 �!�� )30/5 +?!� (Y��� ��� !�  ��&�
  �+���# 

���[.
 Candida albicans ���� ������&0� 10 �!���� )31/26  (+��?!�� 

Candida kefir �� ����&0� 1 �!�� )63/2  (+?!��+��2� +#.   

*6��# !�  �����1  �2  Z������ �������RFLP-PCR  �:!���0�&�6)� 

 >x�bG�	-��U� �  �� !� 5A � .���� �+��2� *��4 ��&
   ���P� ��� 

������� :� /�A�= HinfI �Candida dubliniensis !� �%�  ��; :� �� 

��&
 +��# � �!�� �+�� +2�.  

 
��0 1. ���
� ��"$1 ITS )Internal transcribed spacer (

	%����*"2 �� )!�345� *� ��6%���7
 ITS1 � ITS4 )8��9 
�� 1 �   

6 :�:$��$ '"�'"�1 bp 50= 8��9 2 :Candida albicans= 8��9 

3 :Candida krusei= 8��9 4 :Candida kefir= 8��9   

5 :���0 3@�1(  

  

'(!  

��+C 400  	���
 :� ��
!�% =�-  ����  �������  (����  �&��C �  5���� 

�� +.#��Y  	��  !�� �  	�� !�  &�� �% ��� )% &�� :�  Q�/��  �5����  ��%1 :�   

106 �%��
!��&6%=- �� 5��
 � ��0� .� �6� :� � ��( �%��
!��&6% =�-  ��� 

Candida albicans �� +#�� 	� �%&�2�( 	��
 � Candida !�  5���� 

����� � '������ ��&��]� 	��� &���<� ���#�H �+.���-� *����# '������   

Candida tropicalis� Candida glabrata� Candida krusei� 

Candida parapsilosis� Candida guilliermondii �   

Candida dubliniensis �� #�� )18( .  

Candidiasis ����� !� ��%	� � 62
%* �%0�%=� �  +�#!  ��%1 :� 

+C 	��
 ��� Candida ����� �� ��# .&� 	��
 O
%%& !� G�%� 5��� 

*r� �/0��1  /����
  �Q�/��  1���� pH  �Q�/��  1���� &P ��5�  �Q�/�� 

a&b� �%�!�] R:�� � 62$� 5��� I��� [-
%* !� ����% ���/%5� 

	��
  ���� Candida  ���  +���# . (�6<�  ����  	��  ��%!�]  	��  !��  

9%U�-�&%= I��� �/0��1 ���
�<�%( �
%:�6�	� ��# )19(.  
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                                                  )A'�    (                                                                                      )B(  

��0 2. )A'� +C",�� *	"D��4�'� :(ITS-RFLP )Internal transcribed spacer- Restriction fragment length polymorphism (E$F ��%G 

HinfI !����
 ��� *�%�  :��:$��$ �bp 50 8��9 � )!"� 
�� 6-1 !���� �� I"���
 �$"7$ *� ��
  !��D�)��J 
�� 1� ���0 � !	"� �0��   

8��9) 
�� 4 -1: Candida albicans=  8��95 :Candida krusei=  8��96 :Candida kefir.(  

 +C",�� *	"D��4�'� :(A'�)ITS-RFLP E$F ��%G MSPI !����
 ��� *�%�  :���:$��$ bp 50 8��9 � )!"� 
�� 6 -1 !���� �� I"���
 �$"7$ *� ��
  !��D�

)��J 
�� 1� ���0 � !	"� �0�� 8��9) 
�� 4-1: Candida albicans=  8��95 :Candida krusei=  8��96 :Candida kefir.(  

  

	��
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Abstract 
Background: Candida albicans is the most common fungal species isolated from the oral cavity. Oral candidiasis is 
due to biofilm formation and an overgrowth of Candida species. Cigarette smoking can affect Candida colonization 
of the oral cavity. This study aimed to investigate the presence and identification of Candida species isolated from 
oral cavity in smokers and nonsmokers individuals.  

Methods: 76 oral cavity and saliva samples were collected during March 2014 to September 2015 from two groups 
of smokers (n = 38; mean age: 48.50 ± 9.76 years) and nonsmokers (n = 38; mean age: 44.68 ± 10.79 years) as the 
control group. The swabs were cultured on sabouraud dextrose agar (SDA) media and then, pure colonies were 
picked to transfer on CHROMagar candida. Likewise, the saliva samples were collected from the both groups for 
the measurement of salivary glucose and pH. The identification of candida species was completed using the 
polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) method. 

Findings: The incidence frequencies of Candida albicans, Candida Kefyr and Candida krusei were 42.10%, 
5.30% and 2.63%, and 26.31%, 2.63% and 0.0% in smoker and nonsmoker groups, respectively. However, 
Candida dubliniensis was not detected from the oral cavities in both two groups. 

Conclusion: At the present study, the colonization of Candida albicans in smokers was more prevalent 
compared to nonsmokers. The amount of salivary glucose, the number of cigarette smoked per day and the oral 
hygiene status were the most important predisposing factors for candida colonization in the mouth. 

Keywords: Oral Candidiasis, Candida species, Polymerase chain reaction-restriction fragment length 
polymorphism (PCR-RFLP) 
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