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� ��
�
 ��<�

� h	�� % ���� 1�P�\) (�)�� !>) 
�� 
��e  �2���; 

��"�V���'�#� )�>��I ��_#" ���'� (���� .(
  4d�B�% 

�� Z������� (
 ���� ��� ���
��4 �T �� ��A-�) ���  
+�

#�T� 
��� -�� �(�� )�  �����   � h�	�� 
��� 
��e  o�@��)  (



��(�� � (�)�� �����  �)�  ����� �#B% .�  �����  ���� 

���
�� ���� 1(%�e) (
 ��� (�)��� ) (��B� Q� 4���� 

)� ������  �a�#E) *�����    ��5��� ��f !�)��	 ���   !�X)

����-�#��7 �� � %��%�@�#�  ��� -�� �( ���   �#Y % ������   ���

-���� ������#�7 ��   ����) % ���( !)��	 %�pA   q(���

-����4     ����� ���#$�$T % (��)�� ;@��"$ h	��  ���� 

(�)��� )� ���� )17( ��i'� .�7  �����  ���� �� ��
�� 

XA��� ���� ��� (�)���  g��� �()� ���
 
��: % � 

-���� ���� (
 �( ����  (��)���   !�Y��) (
1G -0G 

) 
G��(�
�$ d��) % ��;@�< �T )�) ����6.(  

���G�
 8���5 ��4 ���) ���r� 
���  1����s� 
��� ����(

����  ���  ����� ��� �
����     �<�) 
�� �(��)�� ����t 

����  �
����� ���  &���    ���X) ����� u
(�
 �G#�"�4  (


�-�Y ���� 
�     &�Z) �� j#�<) �'��<��&) �
���� ���

l�) (
 
�( 
� ��#��#) �%( ���E#��     
�� ?#�+) ����

  ��#��"$ I���#����#) ��)������(�� ���t ���s 4����(���

���� �� j#<) �'�<��&) �
���� ��� ��� ���  % 8��� 

7�'� (�5 ���: ;@��4   ����( �����#��#)�(   7��� (


l���) ���) g����� ���� ) �����
18(
 ���� % ( 
���-�[) � 

 ��G�
 ����<)     ���� j��(&� 
�� ;��� ����   ����P

���� �� j#<) �'�<��&) �
���� ��� ��� ���  % 8��� 

���� �� ���'� ���: ;@�� ��   ���5��� ����4   ]�P�)

����� j���(&� % g����� ������ �����P � ����� �
�����

�� j#<) �'�<��&)  ����� �� ���'� ���E#�� &Z)   ����

���5�����]���P�) 4  I���#�����#) ���������� g��&���@�

���� ��� �(�)�� ��� ;�� )19.( 

�2�3#�� (�5 
� ���� 
(�) (
 4��    �
����� ����

 ���������: ;������@�� �� j#������<))ADSC  ��������  

Adipose-derived stem cells  ��� 
�� (    ���� j��(&�

 ���P���� 7��  ��
k[�) 
�  �  (��)��   ���( ;	���

�) g��&@� ��#��#) ��&�) % (�)�� ) ����20.(  


�-�[) (
  �Galie %  �����<) ��(�A'�    
�� ���

 ������ ���#B%ADSC  ���5���� ������ 1(%���e) (


)3PC�) (��B ( �
%�>) (
 4
��Q  ̀ ( 4(��)�� �   �����

�) v�a�� ) �#@�21 ��� �
�
 ��<� �G�
 1�k�k>� (
 .(

 
� ;��_� ���� �#<� ��� ADSC   ����� ���   ����

     (
 �(��)�� ����� ��B�� h�	�� 4���5�� U��A��$


�Y�) � 1G �) _� % 
��  ����� �#<�   ����ADSC 

���� ��  ���5�� ���562K     (
 ���XA� g���� h�	��

����    ��) �(��)�� ����  
��� . d�B�% (
4  �
( I��  �

  ��� % j��) 4���+": ��D 4���"�� �)�A- ;�?�%�#�(�

�
( 7�� .;�� 
�Q !A�   
�� ?#+) ��(�'�� �� �-��� �

CML )Chronic myeloid leukemia  ;���
 
��� (
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 � �
� ����� ���562K �� ����
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�) ��T )23-22 48.(  

_� (
 ���� �#<�  8�� ��� �� j#<) �
���� ���

���� ��  ���562K    ����� ���XA� g���� &��   ����

 �(���)��  
���Y�) (
 �-����� _���"k� ���B�� %  �

1G/0G ) �� ����<)24   ����� 
�� ����)� .(   ����

562K _� l%( �� _� % _�k#") �#<�    ���D �#�<�

���� 1(%�e) (
 _�k#")     �'��<��&) �
����� ����

�) (��B ���E#�� &Z)    ���XA� g���� h�	�� 4����Q 

���� �) (�)�� ��� ) 
��25.(  

�T �� �����P  
���������
  4������ ����� �
���#@� �� �����

�
�a#��  ���(��� �2�� �A����� �  ����� %    �
����� ����

(
 
�P�) T) �SHED( ;+"� 
� ���� d���) ����  ���� 

4�
���� _� �� ��%( �%�� T]�� % 
(
  !���B  ����#�
 

��#��"� % _��� �� h���Y 4
����&� �%���k) 
��� 
@���2 ���� 

�) �����u ����  ���SHED �) �(     I�� �����	 
�� ����

 ]���) d+�)) 
�'� �
�a#�� ��#E) 1�k�k>� (
7 -6.(  

���� 7�� ��� 
#���� �Q��� 
� ��   
�� 1�	?5� % ���

�T 
(�) (
 ��)T ;�
  ����� 
� ;+"� 4��    �
����� ����

 .;�� �#'� ���: % ���E#�� &Z) �� j#<) ���  
�P��  
�� 

x��#� yB��#) 
�   ;��
  ���)T ��  1��k�k>�  ���#E) (
 


��)� � _� �#<� ���� ���  �(��)�� %  �
����� %  H��	 


�P% 
�-�[) ��+) �� _� �#<� ���� ��� �
����  �����
 

������ % �
( � �-����� 562K4 (
 7���� j���k>� ��st��� 

_�  �#�<�  �����  ���� SHED %  �����  ����  �(��)�� 

562K 
(�) ��(�� (��B ;@�Q.  

  

��� 	
  

���� ��� 562K  #�"�� ����#   (�#���$  ������\� ��
  ���u 

 47���������i'��������>)�= ;�������<� 1640RPMI   

)1640Roswell Park Memorial Institute (

)Abcame%����Y (� FBS )Fetal bovine serum (

)Sigma (10  % ������2(
Penicillin/Streptomycin 

)Gibco (1  �2(
_���@ 
�Q��. 
� -
�! � ��7  
�� � ��7 

���� ���  ��B�@  ��������  Q��+�":�  
��  ���  I��?@ 

��#"�4 ;<� 
� 1(�2 "��z������ H�e��  ��.  

;\P �;�
 
 �
(%T ���� ��� �
���� ��  �����
 

4���� {-�$ ����
 �� ��P �� % ;>� =���� !��#�� 

�� ��A��<��
 � �A���&z����
 ��G��<��
 H����	 �A���&$ 

��\a��2� 
��� ��G��<��)�T ;��<� ������ �%���Q H����	 

�>��<� !k#�) ��
�Q   ���� (
 !��#��� =���� ;>� .

 U?� (���)c 
��II4  �����
 {-�$      ��� % ��� ���P ���

���) ��: 1��[B 
� !z-�A�� ��#)  ������  ��� %  ;�\P 


�&e� � 4;@�� _�&�T ���V?� *�� I A )Sigma (
� ��&�) 

mg/g 1 ;@�� {-�$ �����
 
� (�� 
#@�Q �� .
��'� �� (
 

��)
 Cᵒ 37 
� 1�) 30 
k�B
  
���A��  ���
�Q . p�$ �� 

����'5� �� 
�&e� ��� !)�� 4;@�� �����  _�eY  ����>) 

_�&�T 
� (�� 4
#@( =�>) ;<� 1640RPMI   4���� 
��\� 

      ����"��z��� 
�� _�&��T ;��-��@ �
��� �X�� ;\P

.��
�Q 
@�f� �-���  


)�
� (
 
-�- (
 ���"��z��� 4(�� �    ��A-��@ ����

ml 15  1����) 
����10  (%
 ����� 
���k�B
rpm 1400 

   n���( 
�� .��
�Q 
��E� ��%( d��) % �� V�a��#���

 ;<� =�>) 4��)T ;�
 
� �-���FBS 10  % �2(


RPMI 
�Y�) (
 % �� �
%&@�  ����� 4�����$ �   (
 ���

 I�?@2cm 25   =��>) (
 ;�<� FBS 10   4��2(


RPMI 4Penicillin/Streptomycin 1  (
 �������2(


 (�������A��Cᵒ 37 42CO 5  �+��"� ;����5( % ���2(
  

90  �2(
���� �
�
 ;<�.  
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 ��
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�� ���� �	
� �
���� � ������ ���  

���    @��� 
����� �
(%T ;��
 
� ��� SHED �5 �� ��j 

��V�����$� -����#)�4 �$ %
���; 12   % n���E#�� 
�����  

4 
��� � �$ �� �%��; �I )�����  ����SHED  (
4 


����� � ������ 100000 ������ % (
 4 
����� � 4����T 

10000 ( �����
#E  ;�oQ �� ��� .��24   % ;	���

+":��� ���� ��� SHED   I���: ��� 
�  ����   ���

�$�4;   �� H���� �� 
�12  
���� �  �$ ��� ��4; 100000 

 ����562K � % �� 
@�f��7  ;+�"� 
��Q  ���� 10/1 4

1/1  %1/10 ���� 4 (����A� (����B�� ���� .p��$  ��48  %  

96 _� ;	�� #<��4 )���& XA��� ���� �
�� ���� %   ���

��   �
�a#����� l%( MTT ]3-(4,5-dimethylthiazol-

2-yl)-2,5-diphenyltetrazolium bromide [% ��� ���z 

��� �(��� ��. ��7 !Y��)4 3 
+��) (��A� 
�Q��.  

 ��
MTT  

;\P ��(��  ��&��)  ���XA� %  ���k�  �����  ��� �� l%( 

~�( �&�)T MTT �
�a#�� .��   % ��� 
��E� ��%( H���)

  ��� I��:cc 5/1 PBS )Phosphate buffered saline (

)Sigma   % ��� �
�
 ��<#"� (µl 400    % R-��� H����)

 pz�µl 40  ���>)MTT )Merck ;r�D �� (mg/ml 5 

�� 
@�f�  �� p$ %4   
���A�� ;	�� 
���E� %  �  H����)  

µl 400 �
    4��� 
@��f� ���"��a-�� !�#)2   (
 ;	���

  4I���: �� �� pz� % ���) �A�(��ul 100    
�� ����>)

 ;����$96    �&���-� ��G#���
 =����� % ���� !��k#�) 
�����

)Microplate Reader (  �(����� no���P)OD  �����  

Optical density(
 �T (  q�)nm 570   .�� ������  

��
 ��
 ��� ������ �����  

 ��� ��z��� l%( (
���"��z��� ���� ��� 562K 
� 


-�- � ��A-�@ !k#�) ��
�Q . �� p$   �
��� V�a��#����

��%( ���>) ��
�Q q(�� 4ml 1  % �� 
@�f� H���)

����   .��� (%��� ;����A� (�5 
� % ��
�Q ;z�$ ��

 pz�ul 10 ) ��� ��z��� ���>)Merck (4/0   ��2(


 ��ul 10  % ��
�Q F��E) �-��� ���"��z���ul 10 

     l(�'�� % ��� !�k#�) (������ Hc 
� 4F��E) 7�� ��

;@�Q H�e�� �-���.  

  

���
	 	
  

�
�  ����: (
  ;�<�  ����"��z���  �����  ���� 

562K4 7�� ���� �� �� �V�-�@(�) �%�� �%�� 
�e�� 

�%��� �-��� 
� ;-�Y (%��� %  �%���  �Q��+�":  
�� 

�� I�?@ RE<) ��
�� .(
  7���  =�����4  ����� 

���� �� 
� �G��A� ���+": % 
�  1(��2  �
���  ���� 

d'#e) ���
 ���� 
� �� ~��#z�$ �� _� ��P  �����
�Q 

) !A�1.(  

p$ �� 
�&e� � ;@�� {-�$  �����
  �����  ����"�� 

;>� st��� _�&�T 4���V?�  �����  ����  I��  
#�"� �� 

!2�Y (
 I�?@ ��� cm 25 ;<� �
�
  �����. (
 

��#�� �� ����<) �  I��?@  ��� (
  ����  A��%�A�)�4� 

���� �� 
� ;-�Y �%�� (%���% ��
���)� 4 ��  ;��oQ 

��: ;	��4 � 
x�(�� 
�Y�) � �Q��+": 
�� �(  
�� 

�� I�?@  ���DT 
�� ��� % (
  7���  ���)� ��  ;�-�Y 

�%�� q(�� % 
�  ��A���  ���:  4��\P%  �(�#�� �� % 

��%
 �� �%��� �'�?$�#�� ����� %  �����  RE�<) 

���� .� 
x�(�� ;>� =���� ]���)  ��)
 )Cᵒ 37 (% 

2CO 5 ���2(
 (
 (�������A��4 ������ ���� ���� H���e�� 

1�'�"k� ���#�) 4�-��#) ��( % ��XA� #@�� ��� %  p�$ 

�� 12-10 �%( 4���� I���?@ �( ��Z���� ����
�'� .���� 

��XA� % g��&@� 
����  �����  ���4  ��A���  �(�#�� �� % 

��: �\P% �#'� �� % �X��  �����  ���  ���%
  !A�� 

��
�� ) !A�2.(  
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 "#$1 . '
���( )�#���#�� ���*� 
�����  ���  

562K  ����.������ �
� 
�/�0� '
�1 2� 3  

����  �24$  ������� 56
�  7�$��)40 (×.  

  

  

�	��= ��
 ����� MTT  ���� ��>�  �>��:  p�$ �� 

_� �#<� ���� ���  �
�����  {�-�$  �����
 %  �(��)�� 

562K ��  ;+�"�  ����  �-����  ���#E) (
 %
  ���)�4 

��&�) ��XA� % �k�� 
��'� ��� 
(�) g��)�T ��  j���5 

l%( ��� MTT 
"��k) ��
�Q.  


"��k) � x��#� MTT (
 �%�Q ���  ���#E)  p�$ 

�� 48 % 96 ;	�� _� �#<� ��<� 
�
 
�  ���  g��&�@�   


#�"��
 � ���� ��� �
���� ;+"� 
� �(�)�� 7�G���)    

 "#$2���� . ) �(7�� ? �@ A( /	
� ������ ���SHED  ��

Stem cell from human exfoliated deciduous teeth (

 �BC( �D.E � 7�	.� ���� � �	�F���4�G 24$ '
�1 2�

H��� ��I$( (
 J�FG ) 7�(40 ×(.  

  

��XA� ���� ��� �(�)�� g��� ;@��. (
  �%��Q �%� 


� ���� ��� �
���� j#<) ��  {�-�$  �����
 10  ������ 

���� ��� 562K 
��4 ��&�) ��XA� ���� ��� ���5�� 

!B��Y % (
 �%�Q H�� 
� ���� ��� �
���� j#<) �� 

{-�$ ����
 1/0 ���� ��� 562K 
��4 �X���Y  ���XA� 

���� ��� �(�)�� <)���� ��
�Q.  

p$ �� 
"��k) � %
 7�� �%�Q �� 4�G��A�  8?#��� 

���) �(�
 ;�
 
� �)T )050/0 ≤ P ()��A�� 3  %4.(  

  

  
 "#$3 . ��L#� �(������� H�
 �
���� ��� � 562k �� M�(�$ 
� ���� �� �	
�  '7� 2� �(7�� ? �@ A( /	
� ������ ���48  ��
 �� 2� �C��

MTT assay ]3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide [�� 2� �(� ��
� =��	� .7���Q ��
��  R�(�G(

2	�.�(� � ����  2� �4.� ������ ����
����3 ���� ��L#� S�T����  ����G�� R��� �
����)050/0 ≤ P* .(  

 
�H��Q 1 ���� �(70�  ������ ���10 ���� ��(��  H��Q 
� 3�
���� ���2 ���� �(70�  ��(�� ������ ��� ������ H��Q 
� � �
���� ��� 3  �(70�

����  ������ ���1/0 ����  �
���� ������.  
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 "#$4 .���� ��L#� �(��� H�
 �
���� ��� � 562k �� M�(�$ 
� ���� �� �	
�  '7� 2� �(7�� ? �@ A( /	
� ������ ���96  ��
 �� 2� �C��

MTT assay ]3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide [Q ��
�� R�(�G( �� 2� �(� ��
� =��	� .7���

2	�.�(� � ���� �
���� 2� �4.� ������ ���3 ���� ��L#� S�T���� �G�� R��� �
���� ��� )050/0 ≤ P*(.   

 
�H��Q 1 ���� �(70�  ������ ���10 ���� ��(��  H��Q 
� 3�
���� ���2 ���� �(70�  ��(�� ������ ��� ������ H��Q 
� � �
���� ��� 3  �(70�

����  ������ ���1/0 ����  �
���� ������.  

  

�	��=  �>�
�� >��� ��� ��>�  �>��:  x���#�  l(�'�� 

���� ��� ���� p$ �� _� �#<� ���� ��� �
����  {�-�$ 

����
 % �(�)�� 562K �� ;+"� ��� �-��� ��#E) (
 

%
 ��)� 48 % 96 ;	��  j���[)  ���  x���#� l%( MTT 


�� % (
 ;+"� �-��� 10 ����� ���� ��� �
����  j#�<) 

�� {-�$ ����
 (
 
"��k) �� ���� ��� 562K4 ��&�)  ���XA� 

���� ��� ���5�� (
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Abstract 
Background: Due to increased prevalence of cancer in human population, the effectiveness of 
chemotherapy and drug (therapy) is reducing because of recurrence and drug-resistance. Therefore, 
scientists are trying other options such as cell-therapy. Among the cells, scientists have more focused 
on evaluating effect of stem cells on tumor cells. Since there were controversial reports on this effect 
in literature, the aim of this study was to assess the proliferation and survival of K562 tumor cells 
cocultured with stem cells from human exfoliated deciduous teeth (SHED). 

Methods: Stem cells were isolated from human exfoliated deciduous teeth and cultured K562 cells 
were obtained from the Pasteur institute of Iran. Stem cells and K562 were directly cocultured with 
each other and the ratios of K562 to stem cells were 1/10, 10/1, and 1/1. In this study, the viability and 
proliferation of the cells via MTT assay [3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium 
bromide] and trypan blue staining. 

Findings: The trypan blue and MTT assay results of 48 hours coculture with ratio of 1/10 in 
comparison with control group did not show any significance difference. But with this ratio, at 96 
hour, proliferation of K562 compared to control had reduced significantly; and in other ratios (1/1 and 
1/10) at 48 and 96 hours, proliferation of K562 increased significantly (P < 0.05). 

Conclusion: Results of our study revealed that in this coculture, increased number of stem cells had 
an inhibitory effect on proliferation of K562 cells. Moreover, low numbers of stem cells not only were 
not able to inhibit tumor cells, but also contributed to improve their proliferation. 

Keywords: Human exfoliated deciduous teeth (SHED), Stem cell, K562 tumor cell, Coculture 
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 ,$ �������L� �� �������V Q�������� ��������&SDA   

)Sabouraud dextrose agar  T���� ( H���(�?   "��#

    M
, ����� �#����I: mY���& ����I��( 	��-.-�����-�   

RapIDTM yeast plus system   
 m��-� U��& $�%�� '

   'k��.%( ,$ 
 ����� 	����I� "�-���
�-(B� �-R��

  $�������e�15   $�������e�) ����������6  �� ����������  

Candida albicans �� 'C.kefyre 'C.glabrata  


C.krusei  ���� ���#2  k������ �� 
 ������C.rugosa '

C.parapsilosis 
 C.zeylanoides  $��e� ��1  (����

    ;9���� �� "�-A���& "���� .�!�A ,��: �eR�W( $,�(

���A 'H��(�? r��/� "
, �-L-V `��B��   "��I��� �#

���A �� .���� :$�� ��� t�� �� Q$��/�� $,�( "�#  

) �I�����
-CR?31 '29 '32 '111 '100 ���������� '(  

)145 '4) ����������BA '(53 '60) ��������A
, '(149 '(

Q�
�������� ) "�90 '68) �����-�������V�,�V '(118 '(

) l����-q��B��22������A '( $,����/����� " �I���
-CR? 

)5027PTCC.(  

 �L� T-b(SDA:     ,��A? �
�/���$ 
����� T-b(

 ����) ",�%�Merck   h�C� ��� 
 ",����9 (��.R? '

.��$�A �-j� ;.eR�,�/�$  

YPD )Yeast extract- peptone- dextrose:( 

      
 ��-j� ���� t��� ��� �
�/���$ ��/nV ��-� T-b(

Q$�(? :��$�A F�G( "  

g 20  + �
�/��$g 20 ��/nV  +g 10 Yeast extract  

    8�%* ��� ��WN( m? �� Q$��/�� �� ��$�N( ���L 1 

  T-�b( .�� Q����,YPD    ,$ ��-���)-���/�� �� ��V

8%*  "�#ml 40    ��� ��/0�, ;��/�� ���( �R,� �
,$

       ;�* T-�b( ,$ v��R ��� 8�%* ��� Q��� 	I�� �� 


   	��( �, ����� ����
(� M
, ����� .����$�A   ���� ���#$

"�-����/�B�    .����� ;� �* w0L( 
 �@.# "�#

���R,�   `���( ���� ���#18  "���($ ,$ ������Cº 28  
  

rpm 150  ,�$�
-� ,�����
�� ,$  �n�� 
 �I/!�A ,��:

 �:, ',���x� U\ �� Q$��/�� ��CFU/ml 106 �� ��  �-L�

	I�� �� �-j� �WN( m? ,$ �#  .��  

�-j�   Q$��(? 4
��������! "     ���� "���� :F��G( "

 ����) 4
�������! wR�9 ,$�V �$�� ;* �� ',�ZI(

Merck"$ 4����b( ,$ (����.R? '  ���������R�� ;��-/(

)DMSO  ������Dimethyl sulfoxide �����Z�S (  

µg/ml 100      .���$�A ��-j� y�/��� 4���b( ���I� ��
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�� �
�� ���	
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�  ������� �	
�����()� � 

 ���/�-! ���� ';�� �* 4����b(µm 22/0  
 ���� ;��/����

�:, .�(? ��$ �� �Z� $,�( "�#  

�-j�  ��.& �� �V :Q)�,���9 Q�-A ����� "  ",
?

      
 ��j( ��9�
� ��� ,���j�� ;���
� ,$ Q)�,���9 Q�-A

     ��� 
 �%����� Q�@/��$ �� Q$��/��� �� �? �$�� �L9

,   ��# "��� ��� .�� �-j� ����� '�-WN� M
kg 50  ��

 ,��N( 'Q�-Aml 1  "
�*mg 100  Q$��( ��  Q�ap�( "  "

     ��� 4���b( �$��� ;��/��� �� �V .�(? ��$ �� Q�-A

 �/�-! �� Q$��/��µm 22/0�:, '  
 �-j� �Z� $,�( "�#

Q$�(? .��$�A F�G( "  

���A �-���* �--e�     ,��L/�� M
, �� Q$��/��� ��� :�#

 ,$����#�= �
,$ 4<  M
, h���C� ����� ����#NCCLS 

)National Committee for Clinical Laboratory 

Standards(  �� ;.�)23( "
�* �-�V �� "
, �� .

 T-b(SDA     ��W: ��� ��#�= ��� 'mm 6   8�%* 
  

µl 50  '4
� ���#�= ,$ .���� ����*µl 40  4����b( ��

 U
$ ����#�= ,$ 
 4
����������!µl 40  �������� ��

 �� 4B* �a� FY* "��� U�� �#�= ,$ 
 Q)�,���9

 �� '	�I( �#�� ���I�µl 40 DMSO   .���$�A Q$��/��

    �-����* �-�-e� "���� 
,�$ �� Q$��/�� $,�( �Z�S

���A   M
, h�C� �� �#NCCLS 'µg/ml 25    ��� .$���

����N( �� �&�� Q$�( �a� " Q�ap( "    Q)�,����9 Q��-A "

  "���� y�/L( �&�( M
, �� Q$��/�� 
 4
�������! ��

�:, �� 8�� $,��( 	(�.� '
$ �#     'Q$��/��� $,��( "��#

T-b( M
, 
 �L� "�#    �b�  "���� H%I� "�#

    h�C� ��� 
 ����
� `,�  �� 'r��/� �� �/L-� 	L0�

 M
,NCCLS � m�0/��.�  

4��b( �� ���� �� `�( ��   ��#�= �
,$ "�#

Q����&� Q����� ���L� �n��� 
 ���� Q$�$ ,���L/�� "  "�

CFU/ml 106 	I�� ��     ��# ,$ ����A��& `,��  �� �#

  ���R�# 
 ���� U���%�� ���-�V    �� ���V ����, U���� "  

48-24  "�($ ,$ ����Cº 30  .��$�A ����N( 
 �Ca

  ����A �� ��� �# "��� ;*��( ���     ,���
� ��� ,$ ��#  

��.�!��YV U�%  

 �--e�MIC  
MFC: �:, ',�ZI( ��� "���   "��#

 �� 4����µg 100  ��195/0     ��-R
� y�/��� 4���b( ��

�-j�  �:, '�(� "��/�� ,$ .��$�A  Q�� �-j� 4���� "�#

�#�= ,$  ,$ Q�� ��* "�#SDA   ��V 
 �� �/0�,

 ��48-24  ��R�# '����    ��#�= ,$ ���, U��� "   ��#

 �� ,�� ��� .��$�A 	�,��  FB��� �� "�-A��& ,�ZI(

  ��� 
 �� U�%�� Q�-A ����� 8� ,��N( ;-R$ �� 
 �:


 �-��V �* 'M
, ��� �.�-�R�# �Ca �:, ���9?  "

 ����, U���-  \���� ���* 
- ;��(�� ����, ���:, �-��R
�

���������-  ����*�( ,$ .���� w0��L( '   ���� '���e� "

�:, h-:$ "���  �# w/0( �-��V 
 \�� �* 
$ �-� ��

$ .�� U�%�� ���A�(�$� ,    ;:���* �-�-e� "��� 
 ,�� "

  ) 	A������II� ������e��.( ������Z�SMIC  �������  

Minimum inhibitory concentration ;:����* 
 (

) 	A�IL� �Z�SMinimal fungicidal concentration 

�� MFC�:, �� ( "���    Q$��/��� �)��\� �-�V
�
-( ,$

  �����#�= �����# �
,$ .������µl 200  T-����b( ��  

Sabouraud Dextrose Broth 
 (µl 10  �:, ��106 

 ��:, 
 �� �/0�, ���A �# �� 	I��    �� ^��/0( "��#

      ,$ .���$�A ��-j� 4����� `,��  ��� 
,�$ 
 �����

 	���I( �#���� ���#�=µl 200 DMSO  ���#�= ,$ 


 ���C]( �#����µl 10  
,�$ 
 ������� �
���� 	��I�� ��

 �� �V 
 �� Q$��/��48-24    ,$ ��-�����
�� �����

Cº 30 Q�#���L( "�����  '������� 
 
,�$ 	��L0��a� "  

µl 10  T-b( ,$ �#�= �# "��/b( ��SDA  ;
� ��

Q�����  �� ���V 
 ���� Q$�$ ���L� "�48-24  ������
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�� �
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� ������� �	
� ����()� � 

����
��-��  ,$Cº 30�V '-� �# �V ��-�  �N( �#���� ���  


$�A �Ca��(�.� .	  ,$ ;*��(3    Y�V U��%�� ,���
���!� .

R
�-� /:,	  ��, �� �e��.( {��� ��50 ���A � ,$   ��#

(	 '$��    ����I� ���50MICi  �R
�-�  �/:,	    ���, �� ���  

90 � ,$ ���A �# �e��.( (	 '�I�  ���  ����I� 90MIC  


R
�-� /:,	  ��9/99 ���A � ,$ � �� �, �#-� (	  '$���   ���

 ���I�MFC ( M,�)A	 $$�A.  

  

���
	 	
  

 4
����& l������ �����NCCLS "��� ����� 'µg 25  ��

�R�# ����� 
 4
�������!  �� �/.� ��, U�� "12   ���

�R�# 'U
�N( ���I�  �-� ��, U�� "18-13    ����I� ���

 ��R�# 
 �
$ �� �/���
     �� �/�L-� ���, U��� "19   ���

	( M,�)A l��* ���I� .$$�A  	�,�� �� �V	e-C� 

Q����� ����� �$��  "�#�W:  ��R�# "    
$ ,$ ���, U���

 Q
�A$,�( �eR�W( 
�� �� 
-� �# ���A'   FB/�9� $�&


,�(?" ( ,$-@��-�  ��R�# 4�� "      ���(�? ��� ���, U���t 

���.� 
$ ;N/�( �" �,��	 $�A ��� . ���.#    ,$ ��� ����A

 4
�&1  ���� Q�(?'    ����A 
$ )�& ��� "  Q,�.�� " 29 

CR?)-�I��
 
 (53   
 4
���������! $���
�.� '(�������BA)

 ,�����9 ��������Q) ,$ �
$ $,����/���� µg 25  ���Z� ��

,�(?"  FB/9���L� (	  �#$ )050/0 < P.( 

���A ��  "60  '(�����BA)68 Q�
��)  
 ("�149 

   
 �I/���$ ;�(�� ��, 4
�������! ����� ,$ (���A,)

���A ���I� ��      ��/
� .����� 	�!�e( U
��N( "��#  "

       ,$ �/!��A ,���: '����A ��� ���� ,$ ��&�� �R�&

Q$
���b(   ����9 ������� �
$ ���� �/�����
 " Q)�,�

	(     ����A �-����* ��� O����( r��/� .����   ,$ ��#

 4
�&1    �����N( ��� O����( ,�$�.� 
 �? "   ,$ ��#

 ;
�1 .��� Q�(?  

  

���� 1. �	
� � 
��� ��� �� ��� ��� ���  

���� 	
  ���	�����
 µg 25 ���	��  ����	���  �	�! µg 25  ���	��   �!���P  

4 24 S 10 R 001/0 < 

22 26 S 15 I 001/0 < 

29 13 I 12 R 288/0 

31 21 S 18 I 021/0 

32 20 S 12 R 001/0 

53 13 I 12 R 288/0 

60 N R 14 I 001/0 < 

68 N R 15 I 001/0 < 

90 28 S 12 R 001/0 < 

100 29 S 14 I 001/0 < 

111 27 S 12 R 001/0 < 

118 29 S 12 R 001/0 < 

145 30 S 14 I 001/0 < 

149 N R 14 I 001/0 < 

5027 PTCC 31 S 21 S 001/0 < 

14 = %I ,66 = %S ,20 = %R  74 = %I ,6 = %S ,47 = %R    

R 'U
�N( :I '�
$ �� �/���
 :S 'l��* :N����� 
 
,�$ �-aK� U�� :  
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 ���1���
�� �� � ��� �!" #$ . �$ % &�'
�� � (��)* �� 
�  

R +��
�� :I +-�" �� ����!� :S.
�� :  

  

�:,    �-�� "��#µg 100 -195/0   
,�$ 
 ������ ��

  ��:, �� .�!�A ,��: Q$��/�� $,�( 
 �-j�µg 562/1  ��

8�-��A,� �� 
,�$ 
 �����     	�� ;�(�� ,��� ��� �#   �-aK��

l����* .����$�� �����A ������ ���:, ���� ���#  8��� "���#

������A '4
����������! ����#  "22  
 (l����-q��B��)31 

  ��R�# ��� ��$�� (�I
-CR?)      ��:, "���� ���, U��� "

125/3  ����A �� .��$�$ ��L� $�9 ��  "60   '(������BA)

68  Q�
����)   
 ("�149 )  ����� �C����� ���� (������A
,

    ��:, ,$ '�I/���$ ;�(�� �(
�N( 4
�������!5/12  ��

�R�# '�����     ��/
� .���$�$ ���L� ���, U�� "   ;���: "

���A $,�( ,$ �&��  "53   
 (������BA)29   (�I�
-CR?)

���R�# ���Ca  ������� ��\���� ���:, "����� ����, U���� "

 	�( 4
�������! �� �C�� Q)�,���9   .�����48   �� ,$

���A ,$ �#   ����� 
 ��$�� U
�N( Q)�,���9 ����� �����

���A Q$
�b( ,$ �# .�I/��$ ,��: �
$ �� �/���
 "   r���/�

�:, �� O���(  4
�& ,$ 4���� "�#2 .��� Q�(?  

  ��������/.�50MIC '90MIC  
MFC  "���������

 ����A �� O���( 'Q)�,���9 ����� 
 4
�������!  "31 

  ��-��� ���� 4
���������! "����� ���� $���� (�I��
-CR?) �  

gµ 00/2 '75/2  
25/3 �? ���/L-� 
  ����A "��� �#  "

68 Q�
����)  ������� ���-��� ���� ("�gµ 00/49 '00/48  


00/40     Q)�,����9 ������ ,$ ��$��N( ��� .��$�A �Ca

���A "���  "31    ������ ��-��� �� (�I
-CR?)gµ 75/3 '

75/5  
25/6 ���A "��� 
  "68 Q�
��)   ��-��� �� ("�

 ��������gµ 50/15 '00/25  
50/26  M,�)���A 
 ����Ca

  ��� O���( r��/� .��$�AMIC  
MFC   4
��& ,$3  


����N( �� O���( ,�$�.� �? "  ;
� ,$ �#2 .��� Q�(?  

  

"#$  

���� �� 	
� ������� ����� ;(��� ����   �� �! "�#

 ��� 	����� ���)24(����� .   �� �! 	=,�: "�#

    ,$ 	�I.�� 8/��-� w�N� ;-R$ �� $,��( �]�� ,$ ���

  	�( $��%�� $��!�    	.-9��� k����� .$$��A    '	���9 "��#

	����� F�����G( ������
, 	����/�? " �����-��-�  
 �����#

�I-(� ;(��� ��.& �� �#�-q
�/���
-�,��   ��� B/�� ���

����� 	( ����������� �I��( ��� � �! "�#  ����

)25( .���A %�� ;(��� �� 	
� ������� "�# Q��II� $�  "

	( �-I�<�
  �I���)25(     ��-I�<�
 $,���( ��]�� ;�(�� .
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� ������� �	
� ����()� � 

���A '	�������� 	( �I
-CR? "   `��eR�W( ,$ �(� '����

 $
�* ;(�� Q�� U�%��47-15   '",��.-� $,��( � ,$

���A       Q�
��� '������BA ;�]( �I�
-CR? ��-S "��#  
 "�

 ��� Q�� M,�)A �-R�
-V
��)26(.  

  
 ����2&0� . �	
� � 
�  ��� �� ��� ��� �
��� ���  

���� ��  �%	�  &�'()�  
�*� ) 	
gµ(  

-	$ ��  .��	/ ��  
000/25  500/12  250/6  125/3  562/1  

    �-�  .  /01 23 �
� 4�5��6� 2��      

4  
F 24 14  8  N N  250/6  125/3 

E 10 7 N N N 500/12 250/6 

22  
F 26  15  9  5  N  125/3 562/1 

E 15 8 6 N N 250/6 125/3 

29  
F 13  N  N  N  N  000/25 500/12 

E 12 7 N N N 500/12 250/6 

31  
F 21  12  9  5  N  125/3 562/1 

E 18 11 8 N N 250/6 125/3 

32  
F 20  11  8  N  N  250/6 125/3 

E 12 7 N N N 500/12 250/6 

53  
F 13  8  N  N  N  500/12 250/6 

E 12 7 5 N N 250/6 125/3 

60  
F N  N  N  N  N  ------- ------- 

E 14 7 6 N N 250/6 125/3 

68  
F N  N  N  N  N  ------- ------- 

E 15 7 N N N 500/12 250/6 

90  
F 28  16  8  N  N  250/6 125/3 

E 12 8 N N N 500/12 250/6 

100  
F 29  16  9  N  N  250/6 125/3 

E 14 8 6 N N 250/6 125/3 

111  
F 27  15  N  N  N  500/12 250/6 

E 12 8 N N N 500/12 250/6 

118  
F 29  16  8  N  N  250/6 125/3 

E 12 6 N N N 500/12 250/6 

145  
F 30  16  8  N  N  250/6 125/3 

E 14 7 N N N 500/12 250/6 

149  
F N  N  N  N  N  ------ ------ 

E 14 8 N N N 500/12 250/6 

5027 

PTCC 

F 31  16  10  N  N  250/6 125/3 

E 21 15 9 N N 250/6 125/3 

F '4
�������! :E 'Q)�,���9 ����� :N����� 
 
,�$ �-aK� U�� :  
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 ����3 �� � ��� 2�
�$ .MIC  �MFC �$ % (��)* ��  �3	
4� "� � �
� 

���� �� 	
  
50 MIC 90 MIC  MFC  

F E F E F E 
4  25/3  50/6  75/5  25/6  25/6  50/10  

22  00/3  25/4  75/5  25/6  25/6  50/6  
29  25/5  50/5  50/8  75/8  75/8  00/9  
31  00/2  75/3  75/2  75/5  25/3  25/3  
32  75/3  50/6  25/6  50/8  50/6  75/8  
53  50/9  50/10  50/11  50/12  75/11  75/12  
60  00/35  50/14  00/45  00/24  00/48  50/26  
68  00/40  50/15  00/48  00/25  00/49  50/26  
90  75/3  50/8  75/5  50/11  25/6  75/11  

100  75/3  75/4  75/5  25/6  25/6  50/6  
111  50/6  50/7  50/9  5/11  00/10  00/12  
118  25/4  25/6  75/5  50/8  25/6  75/8  
145  25/6  75/4  50/6  50/9  00/7  75/9  
149  00/35  50/14  00/45  00/24  00/46  00/26  

5027 PTCC 25/5  75/5  50/8  50/10  75/8  75/10  
F '4
�������! :EQ)�,���9 ����� :  

MIC: Minimum inhibitory concentration; MFC: Minimal fungicidal concentration 

  
 

  
MIC: Minimum inhibitory concentration; MFC: Minimal fungicidal concentration 

  

 ���2���
�� .  �50MIC +90MIC  �MFC �$ % �" !���$
8 9��:� �
�  
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Abstract 
Background: Candidiasis is one of the most important opportunistic human infections. These 
infections have been increased due to overuse of antifungal drugs, especially fluconazole. The species 
has shown a relative resistance to fluconazole which is the first choice of vulvovaginal candidiasis 
treatment. Herbals are traditional source for medicinal drugs. Study on Echinophora platyloba, a 
domestic Iranian medicinal plant, could be helpful to find the alternative therapeutic agent for the cure 
of resistant infections.  

Methods: Clinical strains isolated from vaginal candidiasis which was identified via the method of 
Auxanogram with RapIDTM yeast plus system. Well-diffusion assay was used to determine the 
susceptibility of both fluconazole and essence of Echinophora platyloba on Candida species. For 
obtaining minimal inhibitory concentration of 50% (MIC50) and 90% (MIC90) and minimal 
fungicidal concentration (MFC), different dilutions were examined and compared on different species 
using microdilution of fluconzole and essence. The results were evaluated according to NCCLS 
(National Committee for Clinical Laboratory Standards) method. 

Findings: From a total of 15 isolates, 10 (66%) were sensitive to fluconazole but 3 (14%) isolates, 
Candida gabrata, Candida krusei and Candida rogusa, showed resistance to this drug; meanwhile, they 
were dose-dependent to the essence of Echinophora platyloba. One isolate (6%) was sensitive to essence 
of Echinophora platyloba, whereas 7 isolates (47%) were dose-dependent and 7 (47%) were resistant to 
this essence. MIC50, MIC90, MFC for fluconazole and essence was observed in isolate No. 31 (Candida 
albicans) and maximum concentration of them was related to No. 68 (Candida krusei). 

Conclusion: Using the essence of Echinophora platyloba along with the fluconazole would help to 
treat the resistant forms of candidiasis. 

Keywords: Vulvovaginits, Candidiasis, Fluconazole, Echinophora platyloba, Essence, Microdilution 
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Diagnosis of Vulvovaginal Candidiasis via Automatic Extraction of Candida 

Fungus from Pap Smear Images 
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Hossein Rabbani PhD3 

 
Abstract 
Background: Vulvovaginal candidiasis (VVC) is a common clinical problem due to occurrence 
overgrowth of candida in genital system mucosa of females. The aim of this study was automatic 
diagnosis of vulvovaginal candidiasis via detection and extraction of candida fungus from microscopic 
images of Pap smear samples. We used image processing techniques to detect candida fungus.  

Methods: The sample space consisted of 200 microscopic images. Microscopic images were prepared 
from 49 Pap smear samples using Nikon1 V1 camera mounted on Nikon Eclipse 50i light microscope. 
For uniform illumination of the images, bottom-hat filtering was used. De-correlation stretching and 
linear contrast stretching were used for contrast enhancement. Different geometric features such as 
area, major axis, minor axis, eccentricity, perimeter, compactness, and decision tree classifier were 
used for extraction of mycelium and conidium of candida. 

Findings: The results of extraction of mycelium showed a specificity of 98.64% and a sensitivity of 
96.88%. The corresponding values for conidium detection were 91.54% and 92.32%, respectively. 

Conclusion: According to our findings, this software would be helpful to pathologists in the diagnosis of 
vulvovaginal candidiasis in prevention of eyestrain. It could increase the accuracy of diagnosis, too. 
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Abstract 
Inflammasomes are cytosolic receptors which can detect microbial pathogens and endogenous danger 
signals resulting from stress or cell damages. Inflammasome complexes are either formed in cytosol 
by NOD (nucleotide-binding oligomerization domain)-like receptor (NLRs) family or the absent in 
melanoma 2 (Aim2) protein, a member of PYHIN (pyrin and HIN domain-containing protein) family. 
Inflammasome activation leads to the activation of caspase 1, which in turns leads to the maturation of 
pro-inflammatory cytokines. In this review, first the structural features and biological functions of 
different types of inflammasomes will be discussed and then we will focus on the molecular 
mechanisms of inflammasomes in several diseases pathogenesis. Understanding these mechanisms 
will provide us with valuable information underlying disease pathogenesis as well as development of 
new and effective therapeutic and preventive strategies to combat these disorders. 
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Abstract 
Background: Colonization of Staphylococcus aureus causes a significantly greater risk for 
transmission and development of subsequent infections. The nose appears to be the most important 
site for this colonization. Colonization of Staphylococcus aureus is more prevalent in places where 
people are in close contact, such as kindergartens. In current study, we evaluated the frequency of 
colonization of Staphylococcus aureus in nasal swab samples taken from children in kindergartens of 
Isfahan city, Iran. 

Methods: In this across-sectional study carried out in 2009, children aged 2-6 years were included. 
The socio-demographic information was collected by the help of their parents. Staphylococcus aureus 
was isolated and identified from nasal swabs via standard microbiologic methods. The chi-square 
method was used for statistical analysis. 

Findings: Out of 323 nasal swabs taken from children, Staphylococcus aureus strains were isolated 
and identified from 115 (35.6%) samples. In addition, the median age of Staphylococcus aureus 
negative children (5.7 ± 1.0 years) was higher than the positive ones (5.0 ± 0.8 years) (P < 0.001). 

Conclusion: Our data showed that almost one third of children were colonized by the nasal 
Staphylococcus aureus. This indicates a high prevalence in Iranian children comparable to that of 
findings from other countries. The high prevalence found in this study could be alarming for more 
studies using more advanced techniques to assign the types and mode of transmission among children. 

Keywords: Staphylococcus aureus, Nasal carriage, Children 
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