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MIC *"           u���0 ��$ u��0 ,!(��: ��G$� �," �$�U.:
           ���
B+�? *" �$�" � ��!	 �?�+ R��Z� � #�� *" *B�"��
    >��!	 ���� 7�!B.!+
+����? � a$���B	 �� ��!&� ��i!1�

 �
� *�
: .         � x,I�� #�� ����� ���� 7�!B.!+
+����?
�� *4$�b �1� ���". 

2.  ) V������ D!1� #� 5���B(� �" �!�21  
   *" V�� %$� ��           ����� D!�1� #� T$��� D!1� ��

 �� 5���B(�  �
� .          ,�B + *�9
9 V�� *�" �=�	 �@ ���
���(� .���J�6 V�� %��$� ��  �����
� #� �����Bj� ����

    �!�) �&�� *" �� �"�,A!��b          *�" 5�,�+ ���� ���-@ ��
     5���B�(���
� ��!�) 7$ �J�6 ,� �," *+ ;�
H %$�

� ��,�� �,!-.  
W���!	�-���,A!�     R,��( �� S$����#@ ��
��� ����

  *" �� 8
9
$>!?  *	
-             ,�"�," ;����+ *�+ 5�,�+ ��0 �
  7� W!	 ����	�B(�   ���" �.9��? .         R,�- v�� 7�$ #� ��4"

*	�&  '��}-  W�!	�-���,A!� ���    �!�) �� ��      ����? ���
�?���+ ���J�6  � 5���� ���(�," �"�,A!����b �����
� #�

 W+ �$�U	��      ���� �J�6 %$,:     ���� 5#��� *+ ,J	��
�
  W��!	�-���,A!� *"          *�" '��(� 5����	 �� ���     ��
�.�MIC 

�� %!!4: ��,-.  
3.  �!�) �	�$��,- V��25  

      *" ���� D!1� #� V�� %$� ��        T$��� D!�1� ���
 �� 5���B(�  �
�. %A �      �J�6 #� 7$ ,� �," �(�   ��

5���      �
� �(�," W�!	�-���,A!� %$�.� S$��#@ ��
� .
�!Z�:   5��..+       *�iZ	 ��.� ���         %$��.� *�+ ��	���� �

W�!	�-���,A!� �..+ �(�," �!�) 7$ �� ," ��.  
         ,:
	 'D!�1� *�" ���: %$� R�G	� �U�    ���-@ ��.$

���        �� *?�b� S$��#@ ��
� L
�1� #� 5��  �
� . QY(
          �� �!�) '*Bj$� ��$,B(� �!�) �&�� *" �� *�
 G� %$�

        *�" �@ ��&�� D!1� �: 5��� ��,� a+        5�
�- 7�$ ;�
�H
  ���" QY( '�
� ��(    *�Bj$� 5
�- �&�� *" ��-@ 5�	��

��       ���-@ x��H D!�1� �� ," �!�) ������,� �" � �
�
*" �H ;�
H�� ��,� �!�) �� 'x �,!-.  

�!�)          L
��1� ��: *B��}- *	�j�,- �� v� 7$ �� ��
��
���� ����.+ �
����	 7P���& �i���( *���" S$�����#@. 

W�!	�-���,A!�     *" �$�" S$��#@ ��
� ��    #� ��i& �
�K
� ( %$,:3�" �J�6  %!$�) *"     �..+ �+,0 �J�6 %$,: .

         �
��� W�!	�-���,A!� S� �(�," ��A�� V�� %$� ��
����.  � �,"          ���+ L
�K � E��� ��� L
K 'a$�B	 �"�$#�
��-@ 5��� �P+ *+ �1i( 5#��	� 5�� �� ,!- �
� .  

����� �� ����22   

          ;���� *+ ���� �,"��+ �:�=!+,: ��
� �� q
? V��
 �@ ��PB	�            ����" W�+ ���-@ ��&�� *�" �� .    V�� %�$� ��

      �� ��,� 5���B(� ��
� T$�� �P+ D!1�  �,!- .  V�� ��
;���+     �P+ �G.(W�!	�-���,A!�       �� ,�J	 ��
� ��

      �J�6 ;���G� �� � T$�� �P+ D!1�      #� N��Bj� ��
    �� R�G	� ,J	��
� ��,A!��b 5���        SG.�( ��" � �
�

;���+     *9
9 �� �H�0 ��   �� '��      ��
� 5��� ���Z� ��
:
�,+ %!!4: �� S$��#@ .  

*"       R,- �� �P+ ;�� *A.$� ���       '��(� 5��:
+ *	�&
  R,- ;��,0 L,B.+  *	�&   �(� WU� ��!�"  .    ��U� %$��"

      %" #� �}9 z���" �&�
.A$ 2g��+ �$�" ;��,0   >�UG� ���
        ��� 5���B�(� �@ ����� 5�FB�(� *"        '�@ �
�� � �
��
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   T$,( �� ;��,0 L�ZB	�    �� R�G	� ,:        R,�- �
�� *" '���
���� �!�,��: . ;�����+ SG.��( �,��"  5�FB��(� #� ����

�� 5���B(� ,B�
B?�,BAY(� �
�.  
*��9
9 � *��+ �$���� ��,��� 5���B��(� ��
��� V�� %��$� �

��    W� �$�" �	,!-    W� � ,i�         'V�,�& � �.���" ���j�b
           5,�i� �
�� '����=	 *9
9 �� �=!� *	
-,� �$ *A9    ���

    �� ��G$� �$��� xgB&� N�Bj�    �.+) ���A$ x�,m   ��
 ���A$ ��� .(  *" �$�" x�,m        5�!P�+ �@ � *B�� ���

         �9
9 �� W��!	�-���,A!� ����@ %$,BA�
+ �: �	
�*    ���
�	� 	 ���" .  

�
���� ��23  

            D!�1� �� S$���#@ ��
�� 5���� '��PB	� V�� ��
  �� ��,� ����            ��.+ ���!) ��P�B	� ��-@ �&�� *" �: �,!- .

    ��$ �A!:�B(�
$,B+�" ���
� #� S$��#@��
� 5��� *O	�.�
   *" *G!B	 '���" �!(
$,B+�"      *9�� 7$ ;�
H  ��� R��

�� ,��m �
�.  
 *9�� 5#��	�        5#���	� ��
�� 5���� ��J�6 *" ��   � ,�!-

    ���� �FB��" �@ ���Z� .       *�9�� 5#���	� %!�" X��=:��     � ���
      �(� �i& S$��#@ ��
� 5��� �J�6 WB$��F9 .  5#���	� �"

 �H�? ,!-*    �            ���!) ��P�B	� S$���#@ ��
�� 5���� *�+
 *" '5�
 	                ��
�� ��,�A!� ���� R��� ��$ ���� ;�
�H

#@             ;���� '^jP�� ����	�B�(� ��" �@ *��$�Z� � S$��
�� *=(�1� S$��#@ ��
� *	
 	 ��,- .  

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

'(� (��&*  

   WU� #� �A$ ��-@    �� V�� %$� �� ���
� %$,:  ����" .
5#��	�    ��
�� 5��� ��PB	� *" �FB�" ��PB	� V�� *" ,!-

���� ��-@ �� SG.( .  
1.  ����-@ w�� � :���!�) �� �� ����-@  W!���Z: \#���	 ����

��    *$3 �
� z�..+     *�9�� '\#��	 ���    ,�B-�>" ���
 �� ��G$�  �.+ .    *$3 '%!ZZ1� ,C+� �U� %$�"    �$���

   ,i� �"5-3 ��!�       5#���	� �," �� ,B�      v�(�.� ,�!-
��  �.	�� . *$3 ���jb           �
�� ��(� W�U� ��!��" ��
*$3              ����" W!j�b ���!& ��$ \#�	 ��!& ��-@ ��

��     *" � B$��F9 �.1.� *+ �	
�        *�" ��i& ;�
�H
 �$�!	 �(� .          *�+ ����� *��
: �$�" �!9� %! � *"
�!�) R� : �.��" 5�� ,) ���jb 7$ *" �� .  

2.   ��-@ �AP& :           W�U� ��!��" ��
�� 7�$ ���-@ �AP&
  7P& *+�,� �(�            ����" �?��+ ��0 *�" �@ ��
=	

 *9�� ��G$�    5��.+ �" �$��       ��� ^jP���	 ���   �
�� .
7P&  -@ ��,+*" �$�" ��     #� *�+ �,�!- R��G	� �:�
H

      *" ,!-
�� �
� w$,K#� �-�
9@ *	
-,� ����   �� �
�$@ .   �� �� �AP� %$�        ��!�) ���	��,-," ��" ��
:    ���

�
 	 x,K," �U	@ �� ��18 .  
3.   ��-@ ���Z� : W+ �"           T�=.� � Q.�� '���-@ ���Z� ��,+

       ��� '�P�+ D!�1� �� ��-@       V�� �!(���0 ��
�:
� S$�>?� �� ��PB	���18 .  

  
+ (pH ������ ���� 	�,-� ! ��&* $�%&  

 ;�,����!!<:pH ��
����� �������$�) � �����!9�4? �� 
5#��	���
�    �� ,��� ,!-  ���" .   ���jB	�pH     ��$�" ���-@ 

*��"      ����� �,��" v��(�.� *��+ �
��� R���G	� �:�
��H
W�!	�-���,A!�        #@ ��
� 5��� ���$�) � �!9�4? '�� S$��

���" .        ,�!!<: �" *9�� ,i� � 5#��	�pH      %!�.O � � ���-@
pH5#��	� ��
� L
�1�  �� ,!!<: ,!- �$� 	19 .  

  
. (/�& �� 0�1 2���3 "��4  

        �P�+ ���UF	 �," ;��,0 *��� � R#3 ���#    ���
 R,- ��               SG.�( ��
�� � ��,�A!� �
�	 *�" �=�	 *	�&

B�   *��" �FB���" ������ �� %��$� W!��J.: � 5�
��" ;�����
5#��	� ,� �� R#3 D$�,� � ;�!H
I& ���� ,!-.  

      *9�� 5#��	� �� ��
� �� ,� �
�    *�" ��   ��(�   5���@
    *9�� W!��
j" ,-� *G!B	�� '�	��}-,!�[:      ,�B-�>" ���

       ��,�A!� ��� *��� #�? �$�" 'W!��" *B���       ,�!!<: �� ���
��� .%$�"    ��PB	� �U� �
J.�       *�9�� ���G$� � ,�BU"     ���

 *	
 	 ',B-�>"            5�FP�$��#@ ;��,�0 �� �$ L�Oj$ �� �� ��
�� ��,� �.�� .  

5�%��&��!�6%� 7������8 ��9 ��&* $!� �:  

W�!	�-���,A!�       �!�) �� N�Bj� q,K *" ��      ��,�� ���
�� 5��� #� �.:��=� �@ ��H� V�� *( *+ �	
�:  
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1.        ( �� �� �"�,A!� �
!�	�Y(
( #� ���Z�   ���-@ �i
 *" *Bj$�            '�
�� *BP�6@ �@ *" �i( R� : *+ �
K

 *��!�j: ����-@ �� #� �?���b� �
!���	�Y(
( QY��(
 ��� �
��� . *��" �B&�
��.A$ ���� V�� %��$� ��  �����

%F ��	 �� ���
j	 �H�0 �"�,A!� Sj) ��
".  
2.           � *Bj$� ��-@ �i( R� : �� �"�,A!� �
!�	�Y(
(

 �@ QY( �!�) �� ��   ��� W!��Z: ��  ��..+ . g&,�" x
      ��&�
.A$ � ����+ S�j) V�� %�$� �� �=� V��

�� R�G	� �"�,A!� �
!�	�Y(
( �,!-. 

3.           �� ��"�,A!� �
!�	�Y(
( 
B1� ��-@ #� *$3 7$
     �!�) �� �
�
� }<� ��-@ ��    �� *Bj$� ��   �
�� .

    ����� R>�B���� R�� V�� *��" �=���	 V�� %��$�
   �!�) ��,+,) �U� ,BP!"     *9�� ��� z�(� ��    �$���

 5#��	� 7$   *" v(�.� �        ���@ ��.��
& ��(� .  *����
      ���" *�
: ��
� �$�" ��}� ��-@ ;��,0 .  �:�
�H��
       W��!	�-���,A!� %B�j$� T��
� �� *+       ��� ���-@ ���

  *BP+ ���" '���"     W�!	�-���,A!� #� ���4: ���   ��
  �� � G.� '���" �,( ,-� � 5��  �� 	 � ��,-   ��
�:

�,+ 5���B(� �@ #�. 

    @ �," ;��,0 *��� %$,BU"    %Bj$� �U� ��}� ��-
     '��-@ �� �"�,A!� �
!�	�Y(
(50-45     �B	��( *���� 

�(� ��,- .  
� (������ ���� ����  $�%&  

1.   R#3 ;�!H
I& : 5����           ����Z� %!�!4: �,�" *�+ �
*"    ��� ��+            *B���� �� ,�$# ;�!H
I�& �B��$�" '���

���": 

•    ,!-
�� �$ \,1� ,��    5�..+     ���� *�" �=�	
��" *B��� W�!	�-���,A!�z�  

•            ��" �J�6 �@ �� � 5�
" Lg1	� �"�� �9g0 ��
5#��	� � ���" *B���	 �&��: ,!- 

• ���" ��-@ �� ��PB	� �"�� . 

2.      ���Z� %!!4: �," R#3 ���Z� :     #� R#3 ����Z� ��jB	�
             5���� �@ ��!9�4? *�" �FB��" 'SG.�( ��
� 5���

���� S$��#@ W�!	�-���,A!� *" �=�	20 .  

"(�: �3� /�� ! �3� $�:  

  *9�� �(� %A �        R�� �$ ��� *G!B	�� ���Bj� ��
       *" � *=(�1� �� *+ ��,- ��G$� ���  �(�    'a$�B	 ����@

�	,��� .          ���G$� �� S$���#@ ��
� ��,A!� %( � �J�6
*9��     �(� ,��� v(�.� �� .  *9�� ��G$� ��    �(���	 ��

    � �P+ D!1� ;�=!+,: �
	    5#���	� ��
� L
�1�     ,�!-
�	��� �9�&�.  

D&           ��U� ,�F$� _
Ij� �$�(� �$ ,�!Y+ 'S+
5#��	�    *9�� ,i� ,!-            5���B�(� ���� R��� ��$ ��� ��

��  �
� .     ��� ,BP�!" ��� �,"     ��!�) ��
�:      �� �� ���
*=4�            �@ QY�( � 5��� ��,� v(�.� �
	 ,$# �� �$��    ���

   5�� 7 + �" ��         P�� 3��" �$�� .-�>" �" %!"    ,�i� � 5���
*9�� 5#��	� �� �� �,+ ,!-.  

�;�< =���� 0-;  

    �����i& ����G$� �� �$�����
B+�? '��P��B	� V�� ��
�	��� �9�&� .#� �.:��=� ���
B+�? %$�:  

1.  S$��#@ ^j� ;��U� 7!.!�+ �� ;�0gH� '5�..+  
2.      �� ��+ *+ ��,?� D(
:       7��$� ����4: '��..+    '���

  7��� �$ ����.�!(         � ,�� �,�" *�+ ��    x,I�� ���
�� �	
� .  

            ����4: ���G$� '����i& S���+ �,�" V�� %$,BU"
  �� *9�� ��$#  ���" .     w!�� a$�B	 *" *+ ���
� ��    ,�:

        %!F	��!� � 5�
 	 ��,A: �� S$��#@ �(� ,BU" '�(� #�!	
*" �� a$�B	 ���@ �(� .  

 $��>� 0?,@ �8��<  

             #� ��BJ�6 #� ��(� ;���=� ���U� ��J�6 ����0
�B	@    3 *+ 7!:
!"      ��� '����	�B(� D$�,� �1: �(� R#

�.+ ��U� �� �IjP� ��,A!� .  

 !�  A%%�� $�:MIC
21   

� Broth Serial Microdilution  
� Broth Serial Macrodilution 
� Agar serialdilution 

 A%%�� �� ���� �����MIC 

   ��1!Z�: �
Y(� *	
 	 ��>!� :    ����Z� *��,� 23
� 4�
  *" *+ ,B+�"   �� ��+    #� ,BP!" ���     '����" ����	�B�(� �0 

 [
 D

ow
nl

oa
de

d 
fr

om
 jd

c.
tu

m
s.

ac
.ir

 o
n 

20
24

-1
1-

21
 ]

 

                             6 / 10

https://jdc.tums.ac.ir/article-1-5692-en.html


�"( �#��)�! � �*+�#  

 

����������	 � � � ������1402��� �  14���� �  4 

227

          ����Z� 2��=��4B� � ���� �"�,A!���b ,��MIC    #� ,�B +
�� %!!4: �4��� ��>!� �
�.  

1.  z,B+�" ��� ��,(  
2.  z�
:�"
A	� �� ��,A!� ,!-��,� ���# ;�� 

3.            �-�
�9@ R��� � 5���B(� ��
� �P+ D!1� �!���
z�@ 

4.  pH zD!1� 

5.  z�P+ D!1� w � 

6.  �,A!��b 5��� ���$�)z�" 

7.  W�!	�-���,A!� 7!9
"�B� �!9�4?z 

8.  �"�,A!� �P+ %( � _
�&�  

9.   R,- D$�,�  *	�&           ����# ;��� '���� ���� *+ ��}-
R,-  *	�&       R,- �&�� �
� ��P? � ��}-    ��(� *	�& .

R,��- D$�,��� ����jB	� *��	�&   *��" *���
: ���" ��}��-
        ��
�� 5���� %!.O � � W�!	�-���,A!� ;�!H
I&

�� �(�," ���"21 . 
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          #� ��BJ�6 #� ��(� ;��=� �-�.P+ �J�6 ����0
�B	@        ����	�B(� D$�,� �1: *+ 7!:
!"9/99    #� ��H�� 

 ��,�A!� ���� �� *��!9�� �!��Z�: ���� �P��+ . #� ���&," ��
�	
��       W��!	�-���,A!� *+ �(� ��,b ��      ����� ���

*"     �	
� *BP+ ���+ �
K .        ����� �$��	�
: %!�!4: �,�"
   �� �"�,A!��b %!�"#�         W��!	�-���,A!� %BP�+ � ��,�"

  %!�!4: ;�P$��#@ R�G	� '����MBC / MFC  ��,�b 
�(� .  

C(�6(��  !�24  

V�� ���.B=�,!6 ����   �,��" ����4B� �P��+ ,��"
   ,��� ^!jP:SNP        E���� ,$��( �� ,J	��
�� ���    ���

 5�� �"�$#��  �	� .SNP      ��� �� ���      A: ��" ��
�: 7�!.    ���
 SG.�( �.	�� *B?,P!)Ligation-Dependent Probe 

Amplification (MLPA),B�
B?�,BAY������(� '  
MALDI TOF MS ���.B=� SG.��( '   � ��,��) ,��"

�9�
��:  W!ZB���� �"���$DNA  %��$� ����� z�,��+ �$���(�.�
7!.A:       5�FP�$��#@ ,C+� �� �$ ��        �
��
� �9
� 4� ���

  *" �$ �.B�!	 %$� 3�" *.$>� � �-�!O!) �!9�V��    ���
��A��   �.B�!	 ,$}) .    V�� %�$� ��!� ��     �9�
�: '���    �"��$
DNA           V�� %�$� ���� z�(� s!:
	8 %!!4: ��>"� %$,BU"

  ���# � ��,-       5�FP$��#@ ,C+� �� � �(� ,"    �I!jP: ��
  ��!	 u,B(� �� �9
 4� . 5,�!G	# S.+��   #�,� !�) �

)ARMS PCR (*" *+ 5,!G	# S.+�� ��
.�   #�,� !�) �
  �H�IB&�       ��� *B&�.�� >�!	 ��9@        7�!.A: 7�$ '�
��

    �$�(�.� �," ��@��+SNP    SU� � ��     �?}0 �
	 ��
�(� .  V�� #� ���ZZ1� 2�,!&�Real-Time PCR  �,�" 

 *	
- �$�(�.�             � �������b ������� *�" R���Z� ���
  ����	�,+ 5���B���(� ����"�,A!� . V�� ����" �����ZZ1�  
Resistance Real-Time PCR *"  *�	
- ,��� �
K   ���


A$�,:       *$
�( � �,�+ �$�(�.� �� �
B$�?        ��" R���Z� ���
        *+ �,+ >$� B� #��!�+
)� %9�
A(� *B?�$ SU� s!:
	8

 ����Phe397Leu  �Leu393Phe �(�.  
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Recently, the cases of dermatophytosis have increased 

sharply, which is associated with frequent reports of chronic 

cases of the disease, uncommon skin manifestations, and 

treatment failure. Cases of emergence of resistant species in 

other geographical areas such as Denmark, Switzerland, and 

China, Belgium, Germany, Japan, Iran, Finland, Switzerland, 

France, Iraq and Bahrain are also known. Antifungal drug 

susceptibility testing for dermatophyte species has not yet 

been standardized. Antifungal Susceptibility Tests (AFST) are 

used to determine the minimum growth inhibitory 

concentration (MIC) of a specific drug in laboratory 

conditions with the aim of predicting whether a patient will 

respond to standard antifungal treatment or not. In the 

continuation of this article, we gave an overview of the 

antifungal sensitivity test, including its strengths and 

weaknesses and its role in helping to make therapeutic 

decisions.  
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