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*/�� �5  ��,�������� �+ *�'4 �-�6 7���+�� *8���/& 9��/��# :/�� . �� , ;��
:2��3&< *�'!� ��2� *#��+  �+ �� :3+� - =��# ��� >?+ �� ���	
�� ������ 7��

6�-� *�'4 7�� A <B  -O �'+ .  

1+
 + ���� ��: *23@& :2��3& �� ��-  <*!	!B�300  %&�� <=��# ���100  *�'4 �-�6 �+ ���
O <100  *�'4 �-�6 �+ ���A  -100  *�'4 �-�6 �+ ���B + :�� F�0/� *���G� 1�'��� 

 H-� :+ ��� �� *&�I� >?+ -Spitting �IJ *���B� �	K L# - �� 7�-� �� �
��MN��&,�< *�'!� ��2� *#��+ 7�+ *+-��	& �N�  ������ 7��1�'� ���6 . ���O� ��

 P#'� 1�(Q"�'&,� 7��  7��&�Kruskal-Wallis  - *M/R
I�  ��SPearson  ��
T��  �?�SPSS  :0R�16 ���6 ��� %	!B� - :�?V� ��'&.  

�#'�� ��: :�'I�  %&�� ��156  - ��& ���144 + �, ��� *�# �	M��	& �52/27 �'+ \�# . �	M��	&
*�'!� ��2�  *�'4 �-�6 �+ ��� >?+ �� ���	
�� ������ 7��O< 4/26*�'4 �-�6 �+ ��� �� < 

A< 84/19  *�'4 �-�6 �+ ��� �� -B<  �+ �+�+23/21 �'+ . ;Q/4*�'!� ��2� �	M��	&  7��
 �� ������ ��	&�-�6 *�'4 7�� ��&� _�B� ,�2& 7* �'
� �� )280/0  =p value(.  

�2�#  ���,: ���-�B& :+ :J'� �+ *�'!� ��2� �	+ *"�
�� <:2��3& �� 7��  ������ 7��
�-�6 - ���	
�� ���� �'J- *�'4 7�� . 1�
c 7�+*��I/� �c  d'� *�'4 �-�6�+  ��2/#

�/N	+ 1�@	@B� ��,�������� :+ Q/+  :	�'�*& �'�.  
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 ����� �� 	 
��� ���� �� �	���� ���� ����� ���� ��

�	���� ��� �� ���� ���	  ��! "� ��  #���$ ���� �� �%��&

'(� ���) 	 ���� ���� �� *)�%� ����� ���  ���  ��

��+�� ��,�� ��� 	 *-. �%���%%�  ]1 .[ �"��� 3�4�������

5��� 6��$ 6��! ���& 6)� ���� 7�(� *-8]2 [ �� ��

 ��,�� 3%��:;< ������ =��. �)�& ��>��? ����� �@A��

"� ���]3 .[ 	 ��C@� #;�) ���$� �� #D��E�� ��� "��� F���

 ���9/1  �& ����3/62 6)� ��� J��KE ����]4 .[ ��� 6-!

KE �� 5�)	 MN@O� �� �	��& P�;� �� ������ F��� J��

J	� ��+  ��  �� ��� ���� ��� �� "��QA���4< 	  �����

"� ������ R�(A& ����]5.[  6)� ��+� K� "���� P��	� ��

 �� "��->�� P�;� �� ��-.� ���>& �� ���� ������ P.� ��$

"� '��K$� ��) '��K$� ����]6 .[ T�U) V�+& �� ������

 "8�(� �� ����4 �< "-�� PW� ��� 6)� ��� ���X ����

"X�X ���� �� �< "@AX YU) "�-O 6+D. �� Z�[O   ��

"� P�� "��� ����]6[.  

J�) �Q�� �3%��:;< ������ �� �	N!  P��� "�������  ��

C.stellatoidea �C.tropicalis �C.pseudotropicalis� 

C.guilliermondi �C.krusei �C.fameta �C.glabrata  	
C.rugosa C.pintolopesii  ��\� ����+�� 	 ��-.� 4�

��� ��� 3�4������� ��]7[ ���$� �� �\ 3%��:;< ������ ��� �

5��� ��+�� ���$� �� �\ 	 P.�  J��KE "������� J�) ���&

6)� ���]8 .[ _�>? �`�&�X a� *-b� 3%��:;< ������

"� ����]3 .[���� #D��E��	���� ���  V��-& "X� YU) �� ���@�


�-) �	�� �� �< c�� �4�d�; ��;�& �� 3d) 	 �:De�  "X�  ��

"� P�fD& V��-& ��� .=��. �V��-& "X� �	�� ���� ".��  ���  ��


�-) V	��� 3-�& �� ���� �%%� �:-b "WU) 
��-& "X�  ��]3.[  

"� ������ =��.  ���� "QA�+� ��-$	���� 4� "@+D. ���&

���� "� ���C& #@D�)��� "@.	 ��� �����  g����� ������ ��%�

"� ��� "� h� 6��! 	 �%� ���]6 .[ ���C& ��� ��+! ��8 ��

"� P+! 6f� 	� �� �%� : "�	���� ��-$ ":D ���C& �� '���

"@$�� 6�	�j� �� ���& P��. '��� �� 	 ����]9 .[ �����C& ���

"� ��kl& "�����@��$ 4� $� P��� ���E 	 ��mC& n�) ��) '��K

"@< ��� "o�8 M�[� �a�;�$ ��)� 	 ��< ��:+�  �� a�&���

6��! ���p	�@)�  ����� 	 �q!� ���X �"���� �>�� �����  ��

 ��+�� �"%+�� ��%%� ��f�  ��	��� �� "o�8  a�;���@�  ��

#D���p	��&���X�d�� 	 6���� �%��]6[ �� ���  �@D� �

��@)��+��]10[ � ��4���� "%+�� Rj]8 [���� "�AO 	]11.[  

 ���%! �� K� ���:%& 	 ��Q�) 4� ��>;�U� "q>� ��

6)� ��� ���� V� 3�4������� ��,�� �� �UO  ����@��$  

]13 �12 .[ "��� PO�� s�W@�  ��K&	�X 4� ����@)� ��%e+�

"�  �Q�� �UO ��@��$ K� ����]14 �8 .[ 6)� 4� ��  ���$� ��

[� ����"� ����@)� "!�%  4� "�� 6�&���@)� F��� ��%%�

 ��>;�U� �� ��� 6)� �	��@� 3%��:;< ������ 6-! �� �e�

 g�:��j& "@�>+�50 6)� ��� J��KE ����]15.[  

"@< �`  �)�& ��� ��;	�  ��� "�O �	�E  ��  

Karl Landsteiner ��� _���&]16 .["@< �`   ��H �B �

A  	Lewis blood group antigene 
��;��   �%.  ��

���,4  �f@�  	� �� �%@D�  "q>� "&���������  ��

��t&	�X���-E 	 ����d�;���-E ���� ���	 ���  �� .
��;��   ��

H �B �A "�  ��� ��W��& �� �%��&) 	 a�� �v�K� �%��

"����E w���� (80  ��� �� �� ��� ���� 6�>+� ���$� ����

 "W��& ���$�)Secretor ("� �@�E ���]16.[  

�	�E ���� "8�:&�� ���	 ��>;�U� "O�� ��  "�O  ��A �

B �O 6��! �� 6�)�D� 	  ������ �-+� 4� _-@(�  ��

6)� ��� J��KE]18 �17.[  

�����+� 	 ���4 �;��:! �>;�U� ��]19 [ �� ���+� �f� ��

  	�100  F��� �� �� ���� ��A 6�&���@)� �e� �� N@:� ��$

�� "�O �	�E �� ���$� �� �>��? �O "%>� ��8 ��  4� '��  ���

�	�E  "�O  ��B  	A "�  ����)0003/0  =p value .(  

Burford-Mason �����+� 	]20 [ P.� �� ���� ��A

 "�O �	�E ���	 ��  �. "8�:&�� 3%��:;< ������ ����O 

 ����)001/0 < p value .(  

Ben-Aryeh �����+� 	]21 [KE ���>& �� ���� J��

 "�O �	�E �� ���$� �� 3%��:;< ������ ��-.�O  4� '��

�	�E  "�O  �� A 	B "� ���� .  

Shin �����+� 	]5 [�>;�U� V�,� ��   	�  �180  4� ��

���� ����,A��  ���� "[(A� 7�:&�� �
�t) ��QA�� "��KX

�	�E 	 ������ ��-.�  "�O  ��A �B  	O  J��KE����.  
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»3�4������� P.� « ������ "�-� a� "@� ��� ��

"� vN8� 6A� ��W�  	� �� 3%��:;< ���E]22.[  

"@< 'j �`  	 "�8�) ��>��? 4	�� �� "�O �	�E  ��

6$�E ���. ")��� ���� "&�>;�U� "8 K� ���� "�8�) '�X .

 �>;�U� ��Vidas �����+� 	]23 [ 	� �� ���$� "W��& 6�>?	

E ���� "��� "�8�) '�X ��>��? �� ���$� 	 #;�) ���$� �	�

6$�E ���. ")��� .  4NdD�� F�.	 ��%�� ��A �>;�U� ���

 "W��& ��b ���$� �� "�8�) '�X ��>��? 	 ";��-& "X�

)Non-secretor ("�  ���A� �>;�U� �� ��� �����Cerovic  	

�����+�]24 [�� "W��& ��b ���$� �@A�� ���>@)�  �� N@��

�A ��:k� "��� ��8�).  

 F��� 	 ��� ��c ��>;�U� |.�%@� }��@ �� ���& ��

 ������  o��)�`�&�X ���� �� �\ 	 P.� ���� �� �\( �

  ��QA�X 6f� �� #f� "��E ���%%� �>@D� P���! "��)�%�

6��$ 6��! ��� ����� �� 	 "� *-8  ��� 6O�%� �� 	 ����

"� P���! f%A�X ���& ��� F�.	 4�  ��E�-�  ��� V4o  ����

6��$ 5��� 6��!  "���8 4� M�� ������%� ���� ����� �� *-8

"�-� ���>& ")��� ��>;�U� ��� V�,� 	  3%��:;< ������  ��

�	�E �� �< 7�:&�� 	 �>��� #;�) ���$� v�K� ��  "�O  ��A �

B  	O ���.  

  

 + ����  1+
 ��  

>Uj� F� 4� �>;�U� ���"- ��� "-�-W& . �>;�U� ���� 6�>+�

 ���A�� R�(A& '(� �� ��%%� �>���� ����+�� P���

����  ��f��� "��KX) 
�) ��� �f� ����X �& ��� ����O 
	� 4�

1390 (���� ����,A�� 4�  ���>& 	 .5+� J	� ��+  �	<  ��

 ����,A�� 4�  ���>& "$��[& ��8 �� �� ��� *�&�& ��� ��

���A��  �>���� ����+�� "��+& 	 J4��< 6D�; w�)� ��

���� ���A�� R�(A& '(� �� ��%%�   ��4	� �� "��KX

 ���� 6��� ���\ ��4 �� �%�< 	 ��) �)�& �@�� 4� "$��[&

�%@$�E ���. "&���j� �%��>� . P�:. 4� ����+�� ��[(A� V�+&

���� 	 "��KX �e(���& ��)  	 P�;� 	 ��Q�) M�[� �"��KX

V�$ �� P��� �� P�)��X K&	�X ���	 5+�  ��  ��!N8�  �	<

����E 6:k . ��� "o�8 ����@)� �3�4������� �j��) �� ���$�

"@< 4� 5�)	 a�&���  �6���� ���< �j$ "+< ���p	�@)� 	 _�U;�

 �j��) ����� "�AO �j��) �P�)��X �� P��� K&	�X 4� ����@)�

>;�U� 4� ��Q�) �� 	 P�;� M�[���� Mm� � . ��� "��+& 4�

5+� �>;�U� �� 6��� ����E< 6��?� V�$ ����$� ��  �	< .

 ���� ���. 	 ��$ 6AQ� s� 4� ��O ��U. 	� �@$�E �� 3d)

Vo  	� �< �A��  �� 
�-W� 4� ����@)� �� 	  �   ��

"@<  ���    ��A  	B�� ���>& ��$ "�O �	�E � .  ���� ���$�

 "�O �	�EA  	B ��� Mm� �>;�U� 4� K� . 6�>+� 6��f ��

300  P��� �� ���< 6)� ��  ��200  ��E�%%� �>���� 4� ��

 	 R�(A& '(� ��100  ���A�� ����,A�� 4� ��

����  �	�E �) �� �� ���� "��KX100 �	�E ��  ��   ��

 "�OA �B  	O ��� #�Dj&.  

5+�  ��� ��+ v�K�  �	<  �@D� 4� 3X ��� ��< �� ����2 

 �&3 "-��  ��� ��! �� ��A a��W& v�K� 4� �@�;10  �j�.�

�;�; ��  4	� 4� "[(A� 6!�) �� P��@)�  ��)8  �&10 Y:� (

 J	� �� ��$ �)�&Spitting ��W�  ��� �� 	 �� ��-(& �

 ��QA���4< �� 6.	 F�)� �� 	 ��  ���fQ) "%�;�� ��QA���4<

 ���K;� ��@)��+��)w (( 
�)������E) . J	�Spitting : 4� �>�

"� 5+� ���� �� v�K� ���+�� �)�& 5-� P+! V�,�  	 ���

*; 6)� �@D� ��+��  �� . �:&�� 	� �� a� �j�.� �� �� 3d)

 ��-(& '���4< �;�; �� �� '��� �� ����� v�K� P� ��+��

"� �%�](.4 .[ �� 4� �8���� w�%���� �)�& ��QA���4< ��

 ���+1/0 "-��  6A� ��W�  	� �� �-d+) �)�& v�K� �@�;

 ��E< 4	�@D�� ����) + P��%����-�)Himedia, India ( ��

 J	�)Whole saliva culture (WSC  �� 	 �� ���� 6A�

 ���48   ��� �� 6!�)37 "@�) ����  ��&����� �� ���E

��  ���fQ ."�-� ���>& 3d)  	 �� J��+� ����� ���  ��

 ���	 w�)� ��CFU )Colony forming unit ( J��KE

����E . �6D& V�,� �%�K� ���� o�� 	 ";�� 6��	�W� P�;� ��

 ���$� "W��& 6�>?	 ���� �� 6D& V�,� 4� �>;�U� ��� ��

)Secretor, non-secretor (�� ��%$��.  

V� ���	 ����< 6)� �� V�O ��!N8� �O< �-��� ��  ��K$�

SPSS  �(D16 )version 16, SPSS Inc., Chicago, IL( 

�%@$�E ���. K�;�< ���� 3d) 	 �� . �U)�	 �� ���!N8�

���4<   ���<  ��Kruskal-Wallis  	? "Q@D:+� *��

Pearson �%@$�E ���. ")��� 	 P�-W& ����.  
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��#'� ��  

 ��>;�U� ��� ��300  P��� �� �%@$�E ���. ")��� ���� ��3 

 �	�E100 �	�E �� "��& �O  �� "O �A  	B  ���� ���$� 	 ����

 "%) �4�� �� �>;�U�17  �&52 �%@��� ���. 
�) . P� ���>&

 ��>;�U� ��� �� �����156  ��)52 ���� ( ���4 P� ���>& 	

144  ��)48 ���� (��� . �� ��%%� 6��� ���$� "%) ��Q���

 ��>;�U�52/27  	 ��� 
�)65  �4�� �� �>;�U� ���� ���$� ����

"%) 20  �&29 �%@��� ���. 
�) .43  ��%%� 6��� ���$� ����

�%@��� 3%��:;< ������ =��. ��O v�K� �� �>;�U� ��.  

"�-� ���>& ��Q���  �� ����� ��4 �� 3%��:;< ������  ��

3/23  ����� �� 	7/21   ���< �� 4� MN@O� ��� ��� ����

"%>� ��: ��� )612/0  =p value.(  

) ��Q��� "�O �	�E �� ���$� �� �>;�U� ���� ���$� "%O �

06/28  "�O �	�E �� ���$� �� �
�)A �96/27  ���$� �� 	 
�)

 "�O �	�E ��B  �� �����55/26 ��� 
�) . "%) ��� �� ���$�40 

 �&49 "�-� ���>& ��Q��� ���@A�� 
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Comparative study of Candida albicans colony count means in the 
saliva of healthy subjects in terms of ABO blood group antigens 

 
 

Faezeh Khozaimeh, Mehrnaz Mohammadpour*  
 
Abstract 
 
Introduction: Candida albicans is the most prevalent opportunistic fungus in the oral cavity. To 
date, the association of various factors with the incidence of candidiasis has been evaluated. Some 
studies have yielded conflicting results about the association between ABO blood group antigens 
and candidiasis. The aim of this study was to evaluate the relationship between the mean colony 
counts of C. albicans in the saliva of healthy subjects and their association with ABO blood 
antigens. 
Materials and Methods: Three hundreds healthy subjects (100 with blood group A, 100 with blood 
group B and 100 with blood group O) were included in this cross-sectional/analytical study. The 
unstimulated salivary samples of all the participants were collected by spiting, which were cultured 
to determine the colony counts in each subject’s saliva. Data were analyzed by SPSS 16 by Kruskal-
Wallis test and Pearson’s correlation coefficient. 
Results: The subjects included 156 males and 144 females, with a mean age of 27.52 years. The 
mean colony counts of C. albicans in the O, A and B blood groups were 26.4, 19.84 and 21.23, 
respectively. The results did not show significant differences between the three blood groups in the 
mean colony counts of C. albicans. 
Conclusion: Under the limitations of this study there was no relationship between colony counts 
and blood types. Further studies are recommended to confirm the effect of ABO blood group 
(especially blood group O) on susceptibility to candidiasis. 
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