


 

  
  

 

 
:������ 	
��  

������� 	
���  ����� ���� �
����� - �
���� �
��� ��
���  
  

�� ������	
� ���� ���� :�� ��  ������ �����	� ���� ���� :�������  

 :���������� ����  �����  
  

 ���� :������ !��
������"#� ��� $  

:!�
�   
������ �	
�� ��� ������� ��������  

:��
�� �	
�� ��� ������� ����� ���� ���� ! �������  ������ 

E-mail: publications@mui.ac.ir 

  :!�� ����   
(#�$ % �&��' �����( )*�� �+���,���%)  

�"#������ �
���$!% &'!  

 ��.� /%01� �������1798-81465  

:�
����  (��) 36686302-031  

 
f.radandish@gmail.com 

www.farzaneganco.ir 

:*�+� !�%�  :��.� /%01�                 �	
�� �0	����176/81744  

�?�� @�1�A :��B� C%D.E  

  

:(��) 36694737-031             :�
���� 37922291-031    

E-mail: jims@med.mui.ac.ir   :,�!-) 500 )F.� 

 &#
� .:*�+�   http://www.journals.mui.ac.ir/jims     
  

����� �� �	
� �� ��� ���  ��� �		��.��� ��� ����� ��        
■ Google Scholar 
■ Index Copernicus 
■ Directory of Open Access Journal (DOAJ) 
■ Index Academicus 
■ Scientific Information Database (www.sid.ir) 
■ www.iranmedex.com 

■ Scopus 
■ Chemical Abstracts 
■ Islamic World Science Citation Center (ISC) 
■Academic Search Complete EBSCO Publishing 
databases 
■ WHO/EMRO/Index Medicus 

���  :���.�� ������ ���� ���� ��� ��� �� ���� ��� �  !�"�� 	#�$� %�&  

  

���� � ��	
� ��� ���	������ � ��	
� ��� ���	������ � ��	
� ��� ���	������ � ��	
� ��� ���	��    �� ������ ��	� ���� ��	� �� ��� �� ��� !�� �	"�� ������ ��	� ���� ��	� �� ��� �� ��� !�� �	"�� ������ ��	� ���� ��	� �� ��� �� ��� !�� �	"�� ������ ��	� ���� ��	� �� ��� �� ��� !�� �	"    !#$	�!#$	�!#$	�!#$	�  

�١٣٩  د� دوم����   ، )٣�٨ (���ر� ،
م�  و�� ��ل    
 



 G 

 

  
��
/0 �
���� ����� ������� *�+� �
1�23#�� 0���� (�?�H� I%�& � J�J )�)  

�1����
� �
�  �
�    �4�� *5)!�  

1 - �*K�� �?�LE ��M�    ������ �	
�� ��� ������� ��1 � % N�& % O�A PQF�E ��� ��������� ������� � 
2 - +���01�,� R ����� ��M�  ������ �	
�� ��� ������� ��*���J ��� PQF�E ����,������ ������� �  
3 -  0S*E ��M�+�?M� T ��S,�  ����J �	
�� ��� ������� ��&��� PQFJ /�B ����,������ �����J � 
4 - �� � T ��S,� @�E��B ��M�  �0	���� ���!�� PQF�E ����,� + �	��E( ��	
�� 
5 - �E�E� ��.B� ��M�    ������ �	
�� ��� ������� �+U�H%��� PQFJ /�B ��� ��������� ������� �  
6 - �E�E� V ��
     % �S 
� � �%�A��!�� �0W ���,��S � � V,(���� �).���B �  
7 - �E�E� �X� �� ��M�    +��S � PQF�E ��� ���� ���� �	
�� ��� ������� �+� .E�A % ����� +��������� ������� �   
8 - ��E� Y��� ��M�    ���,������� �	
�� ��� ������� �)�� PQFJ /�B ������ ������� � 
9 - V E� �X� ��M�    @�� 
 �	
�� ��� ������� �C��'� PQF�E ����,������ �@�� 
 � 

10 - Z,�� VM ��M�    +��S � PQF�E ����,� �����M �@� ��S� H % Z,�� ��[ [*J �M�E ���,�� +�� 
11 - ����\�� �X� ��M� +�%���,  ������ �	
�� ��� ������� ��,�1���%� PQF�E �������,������ ������� � 
12 - V �M�� 0 LE ��M�    ���,� � ��	
�]��%� PQF�E������ �	
�� ��� ������������ ������� � 
13 - ��@�B ��� V�@�B    01�� ����J%� �^�S,��� ������� �Y ��U % �H��, �,�1
 Z.�@ �%�A 
14 - ^0[E��� ��_.E ��M�  ��� �	
�� ��� ������� �/%�� % ��\ PQF�E ����,��������� ������� � 
15 - Z $ 0S&� ��M� @�,    ������ �	
�� ��� ������� �G�Q�� ��!�� PQF�E ��� ��������� ������� � 
16 - ���X� V.& �1 E ��M�  �0	���� �+�H���S�� %��� PQF�E + �	��E( �+@�,%��� 
17 - +�0 & �`J�E 0 , ��M�  ������ �	
�� ��� ������� ��
�� � PQF�E ��� ����� ������� ����� 
18 -  ���! @�1�� ��M�    ������ �	
�� ��� ������� ���S��@ % ���@ PQF�E ��� ��������� ������� � 
19 - ����! 0 LE ��M�    �� ����� ������ �	
�� ��� ������� �+U�H��� B PQF�E����� ������� � 
20 - �LE@� V.& ��M�    ������ �	
�� ��� ������� �V J� % ����% a 
��B �R�$ PQF�E ����,������ ������� � 
21 - �����@%� �X� ��M�     ����S��� �	
�� PQF�E �������,������� �	
�� ��� ������������ ������� � 
22 - �� � �, ��_.E ��M�    ��� ������� �V J� % ����% a 
��B ����,� ����� 0 �
 �	
������� �����J � 
23 - )�_
 ��Q1E ��M� �%    ������ �	
�� ��� ������� �/%�� % ��\ PQF�E ��� ��������� ������� � 
24 - +��� �X�0S*E ��M�  ������ �	
�� ��� ������� ��
�� � PQF�E �������,������ ������� � 
25 - �H��� %�.! ��M�    ������� ��1 H�� �S 
� � PQF�E ����,� �����M ������J ������J 
26 -  ��M� _,� H01� 0    �	��E( �T�% b��H ������� �+U�H�J�� PQF�E ����,� 
27 - +�	.� �X�EcW ��M�  +��S � PQF�E  ���,�� +�������� �	
�� ��� ������������ ������� � 
28 - d�B �?�@ ��M� ��A��@    ������ �	
�� ��� ������� ����S��� �	
�� PQF�E ��� ������� ������ ���� 
29 - �M���B 0 S& ��M�    ������ �	
�� ��� ������� �V J� % ����% a 
��B �R�$ PQF�E ��� ��������� ������� � 
30 - +�e�B )����E ��M�     �+���,�� +���M��	��E( ��0����B ������� 
31 - +�Q \ ��� ��M�     ����,���\ �&��� PQFJ /�B�	��E� �� ��� H�M � 
32 - @�E(��M ��Q1E ��M�    ��,��	��E� �� ��� H�M �+U�H%�%� PQF�E ��  
33 - +��� �M ��%� ��M�    ���,������� �	
�� ��� ������� �C��'� PQF�E ������ ������� � 
34 - �����A ��_� ��M�    ������ �	
�� ��� ������� �/%�� % ��\ PQFJ /�B ��� ��������� ������� � 
35 - +��A ���� ��M�    +��S � PQF�E ����,� +�� M�E ���,�������M �@� ��S� H % Z,�� ��[ [*J � 
36 - ��%�*E V�%�� ��M�    ������ �	
�� ��� ������� ��	
�� �,�1
 � ,( PQFJ /�B ��� ��������� ������� � 
37 - ^�0E +0�E 0 , ��M�   �	
�� ��� ������� �R�$ PQF�E ����,�����J����J ������ �  
38 - �����E 0S*E ��M�     PQF�E ��� ������ ��*���J ��������� �	
�� ��� ���������� ������� �  
39 - V _E f1
�� ��M�    ���,�� ������ �	
�� ��� ������� �G�Q�� �&��� PQF�E����� ������� � 
40 - �g hE ) J� ��M�    ��!�� �0W PQF�E ����,��	��E� �R. H����E % �0W ��[ [*J �M�E � 
41 - �	�E 0 LE ��M�    � ��� ������� �/%�� % ��\ PQF�E ����,������ 0 �
 �	
������ �����J �  
42 - iF���� �X�0S*E ��M�  �	��E( �����J��� B PQF�E ��� ���� 
43 - �&�� �%0��B ��M�    ����J �	
�� ��� ������� �/%�� % ��\ PQF�E ����,������ � 
44 - ��� ��M� 0S*E �1L1�   ����,� �	
�� ��� ������� �/%�� % ��\ PQF�E@�� 
����� � 



 �  

 

���� ���	
 ���� � ���� ������- ������  

  

 ���
���� - ������ ������ �� !� "#����$%  $Scopus  � "#  �&��� '(� �)�*�� �
��% �
 +�*�
 ������ �� !� ,(�� "�����$ -&��. -/0 $$+1 . 3&�

 ���
���� '4�	
 ��*�� �) ,�#5� 6���� ��7
8 $  ��� ,(��) �� !��� � �&��7��) (�*  �  �; �) �*<)�� ����
 #&���.  $ �04�	
���
 3&� �
 �*=+&>�  �? #�( 

���� -  � "$() ������7�3&� 8� 6  "#�� +�*�
 �+�&$ ��@ $�  �& �*. ���� +�&$ 'A�
 �) ��
!�� (B �)"#&$+�� ) ��#.  ���
 3&� ���= ��)8 �) '4�	


�(�� C
�  DC7�� ������%  %��+
%�$(
 ��!1 �
 +�*�
 � +7)$+� �) �
�� � �8(
;8�) 8�7*
� ���$ '4�	
 %"�0(? '4�	
  �) ���
 -&�� E� �� +) � #&���

 F$;http://jims.mui.ac.ir �
 �+5 .#�$  #&�) ����� '4�	
 � #�$+1 ���� ���
 �$����7� -
+= $ �) -�$�* (� &�� +?G -
+= 8� H�I $ �? �

���� ��1#�<&(� ������ $ "#  #  #��(J� "$�$ +K� L70+0 #�$+1 .  

7�M '�&+&+/0 N� 8� -=�&$ '4�	
 ,�#5� �) ��+) ���	
 8� O�/� ��*I�� �  ��(P(
�
 0 $(
 �7��� ��+) $ ���	
 �Q���R � #&���M ���� ���$ ��+) %# �) #7&

�
 ( $. 8�) ���$ #�&�+= ��
8  (�; �&��� �+&>� �0 -=�&$3 "�
  � ��+) -�@ �P�	0 '(� $T&+�  ��1#�<&(� ������ $ "#  +?G U&�+  �) +021 8� 

�
 # �) .� ���$ -�� +?G �) ,84 ��*�� 3&� $ ���	
 �
�� �*�� .-�� ��&!� -I�$+� ,!�*<
 � �>��$ C.�+
 ,���� 8� N���	
 �+&>� � �� �  �
�� �#� 8� CX5

 %�+&>� -�� ,84 C7��0 � ���
 #�&�+= ,+*/
 ��1#�<&(�#�&���.  

  
 -�$ ���� "(/��* (� ���
�� $ ��  

 �8�� "$�
; 8� N� ,+*/
 ��1#�<&(��* (� -�$  ������ Y)�Z
��1#�<&(� ,�� -XK Y&+B 8� %)Registration$ ( � ���
 [7��+*��� ���
� �� !� "#����$

������  �) F$;http://jims.mui.ac.ir %�
  �
��0 � "#  $(I �\J  �/�� $�� #���(06J) ��  � C7��0 ��* (� -�$ .#�&��� ���� �  

  

:-�� ��+P ���	
 ���� $ +&8 '��� �) �@(0  

-	
�� $ ,�� -XK Y&+B 8� �+\/�
 ���	
 ���� ���
 [7��+*��� ����� !� "#����$  ,�����
 $( .  -�� ,84 U	= "#�<&(�<
^ �� �) ,�#5�E��  � #&��� ���	
 -7


 +�&$ _�J � �& ��1#�<&(� +&�� U�(0 �? �04�	
E��  .-=+1 #���(J� �+5 ��+) $(
 #�(  -7
  

- "#�<&(� ) ,�#5� ,�$ �) ��+) �? �� ���	
 ���� � $(I "#  `A���
 �\J  �/�� Y&+B 8� #&�) ��*. %#&��� ��X5  "�)�$ ��(�� a7� �) � "$(�� ,�#5� $(I �)

 #&#@ C7�&� �) � #&#@ +)�? ��(��#��� ,�� -XK ���
�� $. 

-  �
��� �$+? $�� �) b()+
 C/
 $ � ���
�� $ ��1#�<&(� �
��0 �
��� �$+? $����1#�<&(� � %���	
-�� �
�!�.  

-  ��1#�<&(� �
��� +77c0 %���	
 ���� 8� N����
�  +&>���� .# �)  

- C&�=  :C
�  #��? �
 ���� �7��� ��.+
 $ "#�<&(� �? �&��)1 ( C&�=Word ��(�� �/�� )2 ( C&�=Word �* (� -�$% )3�
��#�d0 ,+= (% )4(  ,+= '�\J�


 ��1#�<&(� C
�?(Cover letter)  �? -���$+1 $(��; �*<&�) L70+0 �)#.  

- �� C&�= ���� -�<5 $ ��1#�<&(�%  C&�= [& ���� �) �
�� #�d0 Y. %-�� "#7� ��1#�<&(� ��� ��f
� �) �?��*��  ���	
 ���
 �) ������� �� !� "#����$ 

 �>1���
 -=+1 #��(J� �+5 ���$ #�� $ ���	
 '(� 3&� +7g $ .#�&���.  

-  ���$ #&�) ����� '4�	
&�= �!�
 C(Cover letter) C
�   +7)$+� �) E�ZI �
�� [&���. h�� %���	
 ��(��<
 "#�<&(� C7�&� � F$; %^��%  C7�&� � �
���

 ��1#�<&(� +&��# �) �
�� 3&� $ .-.�+� �) �*<&�)  -�$ �? $$+1 ,A��  -�� "#�� i�R +�&$ 'A�
 $ �* (���� ��+) ��. $ ��
!�� �& .# �)  

- $ ��.+
  ,�$ 8� #d) �)�&8� $(
 ���
 -
+= � �&�*��+�� +j� 8� �* (� -�$ �? 3&�-=+1 �+5 �7��� � #7k�0�& _(\I $ ���
 +*=$ C)�5  D�@� �$() �;

 #�&�+= D�+  ��+) �* (� -�$���$ #&$+1 ���� %-�� ��+P 50  ��(�� �) ���$ #�&;+= D�+  (j�
 �) ��&!� C? #�$(Processing fee)  +)

��&!� 6J) $ "#  +?G $�(
 F���  ��1#�<&(� ������ ��*��$$+1 -I�$+�.  .# �) �
 -�1+) C)�5 +7g ��&!� 3&�Nn� C&�= 
 �) b()+ "#  3��� +&(\0

 67=�*I�$+� U	=  "#�<&(� ,�� �)<
^ �� -&�� Y&+B 8�$$+1 ���� ���
 +*=$ �). �$ h7j�0 -�� +?G �) ,84 �@� -I�$+� � %���
 -
+= F��� +) �* (� -

 �7��� ����$ �) ���� -�@ U	="$()  �; �+&>� +) ��$ ���� .# �) 

(/�" ��& ����	
  

�
 �P�	0 �
�+1 ����^
 8� :#�&�
+= �@(0 +&8 '��� �) '4�	
 ���� $ %$(  

 - ���	
 ����U	=  -&�� Y&+B 8�=+&>� �
 �*$( .  

- -�� ���= %���
 ��� ��)8 #�*<� �+&>� C)�5 �<7���� "#7�R �) "�+�� ���= ��)8 �) U	= '4�	
 �. 

-  -�$�* (�  �) �����)8  +�*�
 ���
 3&� $ "#  ��@+0 � ���= 8� +7g ������ .$(   



 �  

 

 -1#�<&(� �& "#�<&(� Y7	/0 C��. � ������ #&�) '4�	
 ,(�� ��7
8 $ ���� !� )��7��) � �&��(  ��*   UX0+
 ���"$() �? 3&� 8� 67�  $ ���= �& �<7���� �)

 � # �) "#�� +�*�
 'A�
 +&�� +�&$ 'A�
 �) ��
!�� (B �) �& !7�� ����"#&$+� .# �)  

- "�0(? '4�	
 %��+
 %������ � ���� D�(�� C
�  '4�	
 ���
 3&��
 +�*�
 $ � +7)$+� �) �
�� � �8(
;8�) 8�7*
� ���$ '4�	
 % #&���. 

 -h�7= .#)�& �
 ��*�� ���
 3&� U�(0 !7� 37		/
 U�(0 "#  �7�0 � 8(
; ��� 

•  C)�5 '4�	
��*��  $���� ���
-  ������ �� !� "#����$ ������ +&8 $�(
 C
� �
 #� �). 

 ���o- '4�	
 ������ C7��: ���� '4�	
-  �) ������+p?�#.  h�.2500 ���?q  +&��\0 � ���#@ D(��
 r	�4% T)��
 r	� �  >IĤ
30  $#��
 .# �)  

 o E'4�	
 :������ "�0(? ���� '4�	
 "�0(?  +p?�#. �) ������1000���?q  +&��\0 � ���#@ D(��
 r	�2T)��
 r	� % �  >IĤ
15  $#��
 .# �)  

H- ��+
 '4�	
 o ) ��+
 '4�	
Review Article.#  #��(I �*=+&>� t/) $(
 ��7
8 $ ������ '4�	
 L.�� � E+�
 ��1#�<&(� 8� (  ��? �(��

���	
 +&�� �)��
 ���� .-�� ������ ��� '4�	
 D(� 3&�  +p?�#. �)7000  ���?�
 #� �).  T)��
 -�+�= $ C5�#.6 T@+
 $(
 "$��*�� �
 �*<&�) Y�d*
  �)

"#�<&(� # �)  8� ���	
 ��R C5�#. �))6   "#�<&(� �& � ��� "#�<&(� ��(�� �) ���	
<
^��.(  ���� ��+)��+
 '4�	
  �? -�� ��+P +7)$+� �) CX5 8� ��*.

 #�&��� �* (� -�$ ���� �) ,�#5� Nn� � �*=+1 '(�  ,84 ������� ���
.-�� �>d
 �; ��+) 8� ���
 '(\�&� +7g $  

$ - +7)$ +� �) �
��- +7)$+� �) �
�� �
 �) #��(0  H$ �) "�+�� %"�0(? �p/) �) � # �) ���
 3&� $ "#  i�R '4�	
 8� ��& #	� �& ���� '�#���
 �&�� '(�

 .$(  �* ��� T)��
 -�+�=+7)$+� �) �
��  +p?�#. �)1000���?q �
 r	� +&��\0 � ���#@ D(�2 T)��
 r	� %�  >IĤ
5  $#��
 # �) "#�<&(� ��+) ���	
 #	� .

<
^ ��.#7� #��(I i�R �) ��1#�<&(� ��(  L&(\0 '(� $ %�� w��� �) "�+�� � #  #��(I ���� %#	� $(
 ���	
   

" - ��7? '�	7	/0- ��7? '�	7	/0  +p?�#. �)3000 ���?q  D(��
 r	� +&��\0 � ���#@4 T)��
 r	� % � >IĤ
30  $#��
 .# �)  

8- $(
 ��!1- ��!1 �$(
 ��� ��7*� %t/) %$(
 ��!1 %�
#	
 %"#7�R C
�  #&�) � -�� L��@ �& $�� $�(
 ��!1 C
�   F�n� %�+71  T)��
 � ��!1

 .# �)$(
 ��!1  +p?�#. �)1000���?q ��\0 � ���#@ D(��
 r	� +&5 T)��
 r	� %�  >IĤ
15  $#��
 .# �)  

 "+\X01o ��� �*=+&>� ��@+0 '4�	
 .$(   

 "+\X02 -  -
+= �) x�#
 �& �* (� -�$ ����PDF -<7� �*=+&>� ��(�� a7� �).  

 "+\X03- ���	
  ��+) ���� 8� 67� ��7��) �&�
8;�? �����*�� $ �*<&�) % 8� ��&+
��&�
8;�? -XK !? ��7��) ��� �&�
8;�? -XK !?+
 #���
  ��7��)  ��+&�IRCT 

�) ���; -XK #? � "#  -XK +&8 F$; �)  :$(  ���� ���	
 "�+��http://www.irct.ir  

- � '4�	
6J) ���$ #&�) ����  �) C&G ��� -�$ �) � #��* (� 
+= 8� H�I �? �&��.#  #��(J� "$�$ +K� L70+0 #�$+1 ���� "#  +?G -  

 - -�$  �* (� #&�),+� U�(0  �!=�MS Word  !&�� $A4  ��(1+� #5�= ��/�� %�&�;  b(ZI ����=1 ) +)�+)Single�7 �. �) (  ���5/2 �*��� �+*
% �)  '(�[& 

��(*� % h�5B Zar  !&�� �11 % ��(�� h�5 B Zar !&�� 11 Bold .#�(  �7�0 ��AI 3*
 z&�0 ��+) � �<7���� N�+= �� h�5 8� Time New Roman  !&��10  � -�@

��(�� h�5  3704!7� h�5 8� Time New Roman !&��10 Bold "$��*�� $( .  

-  �) L���
 hkA� � {�+. �) ���(I '(� �) #&�) '4$�d
8� "$��*��Microsoft Word Equation  �037) #.�� L<. +) ��#.�� .#�(  �7 ) ������SId
 � ( �) '4$�

"��  L70+0 #�(  ��>1.  

-  -�$  #&�) �* (� C
�  �$ :C&�=)1 C&�= (Word ) ��(�� �/��2 ( C&�=Word ) �* (� -�$L70+0 �) ���$ �� %�
#	
 %"#7�R �*=�& %��  � +&#	0 %t/) %��

T)��
 � +��0 ( .# �)0M #7?�
  ���� 8� $$+1C&�= $#d*
 ��� .$(  ��$$(I "+7g � +&��\0 %���#@ ���.  

:��(�� �/�� #&�) �/�� 3&� %C
�? ��(�� C
�  �+�
 ��(�� � ���&� -7��d= C/
 �<�^
 �& 6J) �& "�+1 %��7\/0 x#
 3&+04�) �) ��1#�<&(� �& "#�<&(� �
��� %

� -<� � N?�= %3��0 %F$; 37�Q�� "#�<&(� ��7��+*����^<
 � +��0 � +&#	0 )%$�+=� 8� +��0 C
�  �
�� ��&�� �& � ������ `+B "��  `+B ��X*�� � ���
 T)��
 +?G %

������( # �).  %��(�� �/�� $ +��0 � +&#	0 +?G +) "�A� �? -�� ��+P $#�
 +��0 � +&#	0 6J) !7� �* (� -�$ ��&�� $ �+�0.$$+1   

-G+? ) ���&� -7��d= C/
 �<�^
 �& 6J) �& "�+1 %��7\/0 x#
 3&+04�) �) ��1#�<&(� �& "#�<&(� �
���� .-�� �
�!�� ��(�� �/�� $ !7� �<7����  

"+\X0 1 -  ��(�� ���	
 8� � # �) ���	
 ��(*/
 {+d
20 .#��� 8���0 "|��  

"+\X0 2- �) �@(0 �) h*<7� [7��+*��� %���
 
���	 ��7	*<
 ��+) ��$ ���� %$$+�7
 �>� �@(0 $(  �? C&�= $ %��(�� �/�� 8� N� $� ���	
 #5�= �
��� 

��1#�<&(� # �) .$ +7g 3&� �
 r5(*
 ��$ ��+) ���	
 ���� %C&�= �#  `A�� �0 '(� .$(   

 - "#7�R� � ���= ��)8 �$ �) ���	
 "#7�R ���$ #&�) ���� '4�	
 ,��0 : +p?�#. �) �<7���250 #&�) "#7�R .# �) ���?  C
� 6J)  ����
#	
 %

�� �*=�& %�� ��% t/)  �#7�? ��1|�� �.# �) �
 �+5 �#7�? ���? }�� ��� �� ���	
 "#7�R ��&�� $  ������ 8� "$��*�� �) ���0 �*<&�)  �? $+71MeSH 

 8� F$;)http://nlm.nih.gov/mesh/MBrowser.html( .#�$+1 H�+J*��  �<7���� "#7�R�*<&�) # �) ���= "#7�R �$�d
 ~�	75$  C
�  �6J)  ���

Background,Findings ,Methods , lusioncCon, Keywords  .# �)  

- :�=+d
 � �
#	
 �
 "$�; �d��Z
 ,���� C�� � {�#�� 6J) 3&� $ 7� 3&�+)��) q$(  8� #&�) 6J) 3&� $ .-<7� ���� �(*
 $ $(@(
 L��Z
 "$+*<1 �k�� �) �8�

�*=�& %'��AB� �k�� .$$+1 ��$$(I �d��Z
 }&�*� � ���  

- �� :�� �� � 'AI�#
 %'�#���
 Y75$ �k�� C
�  6J) 3&� �
 U	= -�� "#  �*I��  "$��*�� $(
 �� +1� .-�� �d��Z
 $ "$��*�� $(
 ��� +?G �; TX

 .# �) �+�0 � ,���� C)�5 ��7� (B �) � x$ C)�5 ��		/
 +&�� ��+) �? $(  "$�$ �7P(0 �0(� �) #&�) %-�� 3&(� � � +1� �
� $$+1 8� "$��*�� '(� $



 �  

 

 �d��Z
 $ ��$ 8� +1� .$$+1 +?G !*��+� $ �; F$; � "#�8�� ���I�? ,�� %,�� #&�) _�I '�!7��0 � "��*�$ �� � 8�$ %[&+�| ,�� #&�) -�� "#  "$��*��

,+� $(
 $ .$(  "$�; (�7d
 {�+/�� "�+��) 3� � N�@ #&�) �d��Z
 -/0 ����7) � $�+=� $(
 $ .$(  "$�; �; {+\
 h*<7� � ���!=�  #&�) �+0(7n
�? ���

 .$$+1 +?G �; ,�� 8� N� � !*��+� $ �; 6&�+&� � ���  

�Z
 �? �0(� $6�+� ���$ �d�  [R �& �
�� q-�� ,84 �; �$+? ��7�P %-�� -<7�  ��+) �&�+@� #�&;+= Y75$ r7�(0 � $(  �J�
 �&�� 37
M0 "(7 

  "$�$ �7P(0 �; �8����$(. �� 377d0 ���(�R 6�+� �&�&�� 37
M0 ��+) "$��*�� $(
 ���  }&�*� ��!1 � �
���(
8; =+1 �? �) ��
; ��� -�@ "#  �*

$(  "$�$ �7P(0 �&�&�� 37
M0 .6�+� $(
 $ �
�� .-�� �=�? �; T@+
 � ,�� +?G $�#��*�� ���  

- �*=�& :�� ��#@ �) "�+�� 3*
 '(� �) 6J) 3&� C�  %�� �
 �k�� ���$(�� � ��  .$$+1�*=�& U	= 6J) 3&� $ �
 �k�� �� �4#*�� � C&4$ +?G 8� #&�) � $(   ���

 .$$+1 ��$$(I �; �) UX0+
 ���; �) �$(�� �& � C�  %��#@ "��  +?G �) -�� �=�? ���) %#�(  �k�� 3*
 $ C
�? '(� �) #&�X� ���#@ ��(*/
 3*
 ��7
 $

��#@ .$(  "� � C�  � ���$(�� %�� -�$ ��&�� $ %T)��
 8� N� � ���1�#@ �/�� [& $ #&�) ,�#? +� �� �* (� 0+0 �) L7 .#�(  "$�; 37�Q��#&�)  � ���#@

 ���$(�� C&�= $%�* (� -�$ ����  %3*
 $ D�@� +) "�A�C/
 ��+5 �; �+71 ��  !7��&����@ "#  #� �).  

- :t/) �*=�& �) �#*)� $ 6J) 3&� $ '���0 � �)��0 Nn� � �d��Z
 ����� h�
 ��� �*=�& �) �; ��� $ ��+������ +&�� ��� �
 "� � �)��
 '�d��Z
  +?G .$$+1

�*=�& C
�? '�7k!@ �*=�& +) #7?M0 .-<7� ,84 6J) 3&� $ ��  �? 3&� +?G .-�� ��+P -�<5 3&� $ �; ���$��*�$ � +P�. �d��Z
 -7��� �) � #&#@ ���

(X5 �& $ ��+) �=�? C&4$ �? 3&� �& %"$() -�$�� �& �7/� �d��Z
 $ "#  �k�� �7P+=�
 ��+P %-�� "#
�7� -�$ �) �; �  C7�$ +?G %6J) 3&� {#� .# �)

�*=�& +7<�0 � C7�/0 %Y7	/0 ,���� ���� ��7*� 37�Q�� � �� ) ��? �+71Conclusion.-�� (  

- ��#@ :��  .$$+1 ���� �@�I �7 �. ��#) ���#@��(�� +?G �) "�+�� %���	
 � �d��Z
 h�. �) �@(0 �) ��#@ $�#/
 $�#d0  #��(I �(X5 $(
 ��#@ �4�) $ �;

,+� -/0 U	= ���#@ ���� .$()  �!=�MSWord �� '(� �) #&�) ���#@ ��(*/
 _(\I $ �=�P� '�/7P(0 .-�� �(X5 $(
  .# �) ��#@ 37&�� $ � �* (�

��#@ ) ,�+0 � �&�� ��#) � #7�� ��7
8 ���$ #&�) �� ��#@.#�(  "$�$ �+5 (T)��
 8� N�) �* (� -�$ ��&�� $ � ���1�#@ '�/�� $ #&�) ��.# �  ���#@ #&�) U�(0

+�,  �!=�MS Word %�&�; �/�� ��(1+� #5�= �  b(ZI ����=1 ) +)�+)Single( % h�5B Zar  !&�� �10�  h�5c*
7�(*� +� ���+ B Zar � !&��10 Bold  �7�0

.#�(   ��#@ $ 3704 '���? z&�0 ��+)h�5 8� Time New Roman !&��9 $(  "$��*��.  

- �$(�� � +&(\0: �� �& +&(\0 �$( -
+= �) � +&8 $ �; ��(�� +?G "�+��JPG  .-�� �(X5 C)�5 -�� ,84+&(\0 +�  -7�7? �)200 a�&� $ �Z	�  -&$�#/
 �

 +p?�#. h�.500 -&�) (�7?  .$(  �*=+1 +j� $  

"+\X01 - �* (� C�  �& ��#@ ��(�� +I; $ T@+
 "��  %-�� "#  >I� �+�&$ T@+
 8� ���#@ �& C�  +1� $(  H$ T@�+
 6J) $ >IM
 '�\J�
 � $( .  

-+��0 � +&#	0 : 6J) 3&� $"$(X� ��1#�<&(� �!@ ��� �* �$ 6	� �d��Z
 ,���� $ �(/� �) �? �$�+=� ,��0 #��  �? ���<? ���@ 8� q#�+71 �+5 +&#	0 $(


[�? 6J) ��+&#
 � ��*�+�+� 37�Q�� � "$�$ ���
 � ��* (� %��= ��� /
 ������X7*�� +
� $ �? �d��Z
 ,���� C  -7��d= Y7	/0 ��+@� $ �
(�� ���

�* �$  .#�� 37�Q����
8�� ,�� +?G -&��. (���) 37
M0 �& "#��? .-�� ��+P 6J) 3&� $ 6���� ���
 "#��?  

- �0(� $  8� C��. �* (� -�$ �?��&�� � +&#	0 -�<5 $ �*<&�) ��*. # �) �&(����$ �
��  "��   +��0��&��  �
�� "�����$ E(\
 "�����$ ,�� !7� �.$$+1 +?G  

- "+\X01-  %��(�� �/�� $ +��0 � +&#	0 +?G +) "�A� �? -�� ��+P$#�
 +��0 � +&#	0 6J) !7� �* (� -�$ ��&�� $ .$$+1 �+�0  

- :T)��
 Z
 �) "#  +?G T)��
 "� � -/� 8� #&�) "#�<&(�F��� +) ���
 3&� $ T)��
 �*I�� .# �) 3��Z
 $��*�� $(
 L��  

) �(��� "#��d
Vancouver�
 ( ] '�X� �; ��&�� $ � -�� "#�<&(� "#�� �) ���= T)��
 3*
 ��@+0 %# �) �<7���� ��)8 �) #&�) T)��
 �
��0 .# �)In 

Persian�
 +?G ��(�� ��+) C&G $�(
 .#
; #��(I [ :$$+1  

-  :-�� ���	
 +j� $(
 TX�
 +1�  

,�� 1$�(��I� )����= ({+. ��� ,�� [R(? (�&"#�< (.) ��(�� ���	
  (.)r�J
 ,�� ���
 )+) F��� Medline) (����= (��� ��*�� ); (  

"��  � ��*�� )"��  � ���
 (): ("��  � '�/�� .��p
:  

��(�� ����7<� :  

Inser N. Treatment of calcific aortic stenosis. Am J Cordial 1987; 59(6): 314-7  

���= ��(��:  

Zini F, Basiri Jahromi Sh. Study of fungal infections in patients with leukemia. Iran J Public Health 1994; 

23(1-4): 89-103. [In Persian]. 

)$(  �#@ h� 8� �
�? -
A� �) ��1#�<&(� ,�� . �
��� +?G %h�  +�� ,�� 8� N� %# �) +�� 6  8� 67) ��1#�<&(� $�#d0 +1� .-�� �
�!�� h�  +�� �0 ��1#�<&(�

 '�X� 8�".et al" (.$(  "$��*��  



 �  

 

-  :-�� E�*? +j� $(
 TX�
 +1�  

) �1$�(��I ,��(����= ) "#�<&(� [R(? ,�� ��� {+..( ��(�� E�*?  (.)-)(� i�R  (.)C/
 +�� (:)  + �� );( ���*�� �� .) ( p.) ('�/�� "��  .).( :��p
   

�<7���� ��(�� :  

Romenes GJ. Cunningham’s manual. 15th ed. New York, NY: Oxford Univ Press; 1987.  

���= ��(��:  

Azizi F, Janghorbani M, Hatami H. Epidemiology and control of common disorders in Iran. 2nd ed. Tehran, 
Iran: Eshtiagh Publication; 2000. p. 558. [In Persian].  

-  :-�� E�*? 8� ��\= +j� $(
 TX�
 +1�  

[R(? ,�� ��� {+. (����=) �1$�(��I ,��  :$ .+j� $(
 C\= ��(�� .C\= �; "#�<&(�[R(? ,�� ��� {+. (����=) �1$�(��I ,�� "#��? 3&�#0  .E�*? �

.i�R -)(� .E�*? ��(��  .��*�� ��� q+ �� ,�� :+�� C/
p:��p
 .'�/�� .  

Bodly L, Bailey Jr. Urinary tract infection. In: Tailor R, editor .Family medicine. 6th ed. New York, NY: 

Springer; 2003. p. 807-13. 

- ��&�� '(� �) T)��
  �
��  

,�� 1$�(��I� (�&"#�< )����= ({+. ��� ,�� [R(? �(&"#�<  (.)��(�� ��&�� �
�� )����= (]TZ	
 ��&�� �
��[ ). (,�� +� (�? % (:) ,�� "#����$ )% (,�� "�����$ ); (  

��� ��*��  

- ��7��+*��� '(� �) T)��
 - -�+*�&� �� ��7��+*��� ���
  

 �1$�(��I ,��(����=) "#�<&(� [R(? ,�� ��� {+.  (.)��(�� ���	
  (.),�� �\*I�� �
�� ��+*���7�� )����=() [online] ��� +�� )� "�
 +�� $ '(� ,�!� (

)q ("�$ )"�� ( (:) ]"��  '�/�� &� E�5 ��] (.) [%8� "�
 � ��� �+*�$�(;) [cited  Available from (:) ;F$ �&*�+*�� �+*�$� ��p
: 

Mosharraf R, Hajian F. Occlusal morphology of the mandibular first and second premolars in Iranian 
adolescents. Inter J Dental Anthropol [Online] 2004; 5: [3 Screens] [cited 2006 Nov 13]; Available from: 
http://www.jida.syllabapress.com/abstractsijda5.shtml  

E� �/�� '(� �) T)��
  

,�� 1$�(��I� (����=) {+. ��� ,�� [R(? (�&"#�< ]&� `+  #�&�;# (.) [��(��  (.)��� +�� $ '(� �+*�$� ] (:)"��  '�/�� &� E�5 �� [  

]%8� "�
 � ��� �+*�$�(;) [cited  Available from (:) F$; �&*�+*�� �+*�$� ��p
: 

Dentsply Co. BioPure (MTAD) Cleanser. [2 screens] [cited 2006 Nov 26]. Available from: 
www.store.tulsadental.com/catalog/biopure.html 

- ��(�� ) ���(IProofreading:(  ��^<
 "#�<&(� ��+) ����*.� '4�� � �$+? {+B +) � ��+P '�.A�� ,���� -�@ i�R 8� 67� ���	
 8� �J<� [&

�
 ���� (? $ -�� ,84 �? $$+1"�0 E� Y&+B 8� %"$�$ ,���� ���
 +j� $(
 '�+77c0 ��
8 3&+0 .#&��� ���� ���
 -&��  

- ����� � '��\*I� :�� ����� � '��\*I� 8� ���0 .$$+1 ��$$(I ���	
 ��AI � ��(�� $ r�J
 ��� '�X� +?G 8� � $(  "$��*�� $�#��*�� ���  

- '�X� 8� ,�#? +� $(
 $ C
�? �7P(0 �F�7	
 �) b()+
 �? 3&� +�
 %$(  "$�; 3*
 $ �) 37��� ��+) ��\*I� �� .# �) "#  �*I��  $�#��*�� +&$�	
 � ��  

- ��+*�$ C)�5 ��1#���(I � ��1#�<&(� ��+) -&�� Y&+B 8� ���
 ��� "��  � #  #��(J� ���� ��^<
 "#�<&(� ��+) �� �J<� %��*�� 8� N� .# �) �
  

-  '�j.A
� :�5AI��� 6J) $ #&�) '�j.A
 3& -&�P >I� .#�$+1 "� � �� �7�? 8� �
��  ��?$(? $(
 $ � -�� ��+P �d��Z
 $ "#��? -?+  ���) $�+=� �

"#��? #7&M0 TX�
 +?G .$(  >I� ���; ��(��5 ��� 8� #&�) C��0 -/0 $�+=� � � "$��*�� ,���� .-�� ,84 �d��Z
 �5AI� '�j.A
 � -&�� +?G �����&�
8; '���(7. 8

.-�� ,84 b()+
 $�#��*�� '�+	
 �  

- ) T=��
 CI�#0Interest Conflict of:( Y. %��&!� -=�&$ #���
 ���
 b�X0� ��(1 +� #&�) ��1#�<&(� �& "#�<&(� "�����$ 8� '�!7��0 � $�(
 %��.!��  %��

��
8�� -?+  %��$��� %�� �� �? T)��
 +&�� � ���*=�& ��* �
 �d��Z
 ��� .#�&��� ,A�� � #���+) ��&8 �& $(� ���; �) #��(0  



 �  

 

- ��*�� ��&!�:  

 �X��/
��&!�  +&8 ��#@ F���+) �*=�&$ ����
 :# �)  

���	
 D(�   $�#d0'���?  8��
  

 �7�? C
� 6J) ���  %���	
N�+=  %��C�   � ��

 ���$(��) C�  +� +)�+)300  �X��/
 ���?�
 ($(   

 �*=�&$ ��&!�  

(��
(0 �!�) *
  

 ��8� �) �*=�&$ ��&!�

 +�500 �=�P� ���? 

  (��
(0 �!�)  

+7)$+� �) �
��  400  -  -  

$(
 ��!1  1000  100  100  

"�0(?  1000  100  100  

C7�� ������  2500  200  100  

(��7? '�d��Z
) C7�� ������  3000  200  100  


��+  7000  200  100  
  
*��&!�  ���,(� �(*�  ~�=+� �? �04�	
 ��+)<
 "#�<&(� h� � ��� "#�<&(� h��^�  ������ �� !� ,(�� "�����$ �) �*<)�� �$ +�)IUMS(   %#� �)�(��
 50 %

 r7�J0$() #��(I.  

- 50 ��(�� �) #�&;+= D�+  C7�&� -=�&$ 8� #d) � �#*)� $ ��&!� C? #�$ (Processing fee)  ���$ D�+  (j�
 �) -=�&$�
 .$$+1  +7g ��&!� 3&�

 .$() #��(I -�18�) C)�5 C&�= 
�*I�$+� 67= "#  3��� +&(\0 �) b()+  "#�<&(� ,�� �) U	=<
�^ �$$+1 ���� ���
 +*=$ �) -&�� Y&+B 8�.  -�� +?G �) ,84

�0���
 -
+= F��� +) �* (� -�$ h7j �  -�@ U	= �@� -I�$+����$ #�&;+= �
  � # �)��+) �#�d0  �+&>� $��&� ���	
��� #&���. 50  "#���75�) ��&!� #�$

��(�� �) ���	
 �&��� �+&>� '(� $Acceptance fee  .#  #��(I -=�&$  

-  +j� $(
 �@�  -<&�) �
 ��^<
 "#�<&(��  �) E�<. "�� 4975761007 �
 [��)[��) Y&+B 8� -I�$+� ��+) ������ �� !� ,(�� "�����$ ,��) -  ���

 �X  "��  � -�
580120000000004975761007  ����  "��  �)841130000000002 [��) +&�� Y&+B 8� -I�$+� ��+)  �� !&�� 3��� Nn� .#&���

 � �!&�� 67= U	= -&��  Y&+B 8� +*=$ �) ���
.#&��� ����  

- '(� $ �P�	0� "T&+� ��+)" (Fast track)  �) �&��� �+71 h7�\0 �0 ���	
 ��+) ��
821 $ .-=�& #��(I C7�	0 8�  �=�P� �) ��&!� C? -��. 3&�

40 #�$  ��&!�"T&+� ��+)" .#  #��(I >I� ���$ #�&;+= ��#*)� $ 

 �J<� Y. ) ��$+)Copyright:( �� !� "#����$ ���
 '�&(*/
 �
��0 �J<� Y. �(��5 -/0 ������ 37) ��$+)  +7g "$��*�� ��+) ���
 3&� .$�$ �+5 ������

�
 �+5 $�+=� �7*I� $ ���0 .-�� D(��
 ���
 3&� ,�� +?G ��#) ���
 '�&(*/
 ��(1 +� 6&��� � ��	*�� %��*�� %`A�� .$+71  

-  Y75$ �+
 #�&;+= )Review Peer:( -�$ ,��0 �* (� 0 ���
 �+5 Y75$ ��+) $(
 ���
 ��1#�<&(� ��(  LJ*�
 ����$ U�( "#�<&(� .$+71  ��^<
 �

"�0(? $ �	
 �+&>� '(� $ .-=+1 #��(I �+5 �&+&+/0 'M7� � ����$ +j� $(
 '�.A�� �& �(X5 %$ $(
 $ +7)$+� h7�\0 ��&+@ $ ��
8 3&+0 ��+) ��

C7�&� "�+�� �) �+&>� �
�� %i�R "#�<&(� ��+) �
 ���� ��^<
 � .-=+1 #��(I �+5 i�R -)(� $ ���	
 � $(   

- .-�� $�8; ���	
 �$+? ��AI � 6&�+&� %`A�� %$ $ �&+&+/0 'M7�  

- - <
�^ -7� L��Z
 h	� �& -/���& �"#�� +) ���	
 $ "#  .-�� ��1#�<&(� �& "#�<&(� �  



 � 

 

����� ��	
�  
 

����� ��	
�� �	 

�����  ���	��
���
�� ������ ���� � ������� � ����� ����� �� �� ���� ��� �  ����Balb/c.............................................................1891  

������� �	
� ����� ��� ����  

  

 ����� ��"�� ���#$����%&'� �%� ()) +,�- ��� .��� ��/���
�� �� �0�1�� ����
�� ��� 2 3�� �� �4 5�6#�� 2 �7/8� ��9� ����
�� ��.......1898  

����� ������ ����� ������ ����� ��� �!"  

  

+�"�4- ��	:# Q10 �- � 2� ��
�2��� �� �;� <�/�- �=��># ���?�� ����@4��- A� :���7�� �������� ��............................................1904 

"#$� �����%� ��� �"!
�� �&�' ��
(  �"�)�' �
�� ��� ��'�� 	
� �*���+ ,��� ���  

  

����� ��) .�;�� Double crush � �������
  �� E/6�.�;�� Carpal tunnel.................................................................................1912  

 �����%� ��-.�"� ��� /)�-����� 0��, ����, ��.� ����"� �-1�2 ��-.�"  

  

�;02 G�>� ��H# ��� 5�6#�� ��
I�� J� 2 ���KL �� � 3�"� �� ���HM
0 ������ �N��........................................................................1918  

 ���34� ��
51  �"6��7 ����8 ����, ���34� ���    ���,"(�9� � ���:�'� ����  ����, ���;
 ��)� ����  ����, ���"���� ���
8  

  

��/8��� ����� �OP��	- 2 +�E0 R��- �� ���/=� ��7� SE'�  )� �6TU2� <E/8� �� E/6� ����
�� ;�4��-�� ���I  2II......................1936  

���� �����' "�
.��� ����� ��� �"��6� 34%� ���  

 
�����  �
�� 

<M� RX� �Y 2 +O9 Z��H# �� �6>0 [�/� ���..................................................................................................................................1943  

3
1�� ��� �"%��7 3
4� ��� �"��� 3
.�1 ��8
��  

  



 

  

1-  �����	
�	 
�� ����� ���� �����	� ������� ������� ��� ! �"#� (%�)'	#(	 �'	#)! �  

2- #�"� ��+��	���,#- � �.��/,0� �������� ������� ��� ! �"#� ��1����� � 2�3�� �������� 
�� ����� ���� ����/,0� �'	#)! �(%�) 
�	 '	#(	  

������� 	
��� : ������	
 
��  Email: milad.dolatkhah@yahoo.com   

  

  

www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /358 ���� / � !"� 1394 1891 

������ �	
�� �	���� ���� ����� �����	 :29/6/1394 

�� ��� �� �� ���
/358 �!�"/���  �� #�1394 ����� ���� :24/8/1394 

  

�����  ���	��
���
�� ������ ���� � ������� � ����� ����� �� �� ���� ��� �  ����Balb/c  

  
 ��������	 
�	1 �������� ����2  

  
  

�����  

�����: 	
� ��� ��  ���� ����� ������� �� �� � !"��#�� $% &'
� (�)�� ���� �� &*+�, �-� !"�� % 
 �)�� $� .�*� ���  ��/ 01�� ���

&� ���2 3��4��� ���� ��#�� (5'�� $�'�� �� �� �� &�6 &7�*�%�7 ��5�8�+
./ .���: ���� �� &+���� 
 &"�� �'��� ;��-� ��< $� $% 5=�>� ?�1�=/  ���

 ���� (�)�� $� .�*� 
 ����7 5@ &= "� �� !�+A�6� B�+ $� 5�8�+
./ &<�+ ���7C
5��= "� ;��-� &���� D5� �� (E�FG7 !"� .5=�>� �5= #+�� $,�7

5' B�H+� ���� ����7 �/�� 5'� ��I�.  

��� ��: �"! 
� �� $J1�K�� 	�� ���  ����7 $� .�*�Balb/c ) ���� =�& 8 -6 6� �-M� �
� �5��� .�/�: B�H+� ($�4��+A�! ���N ��"O ���"�� ��>P�� 

QR7��� )Delayed-typed hypersensitivity "� DTH ($� 6 	
� �� UV� .5�N ����5+� � �)�� ����7 (�/���$= �F1�  �� U6 
12 7 �
��(��  ���W 

XY7�� ��4=1����� �Z1� 
 ��G)� ��"�%��"=& N  �� ��3��5+�:��� ���W IL-4 )Interleukin-4 
 (IFN-γ )Interferon gamma (3��5+� :��� 5'.  

����� :��  [��6 O"�W/� \<�� !�+A�6� ���QR7 ����>P ��"���)05/0 < P) ����7 0HP O��% ((05/0 < P _K� O"�W/� ((IFN-γ )05/0 < P 
 (

 _K� O��%IL-4 )05/0 < P!�=` � .5' (( ����4=1 ��XY7 ���P �� �� � 5��' 3
�: �� $>"�F� �� (!�+A�6� �� 35' ���� �)�� $� .�*� ��� $ ��)

&=J� �/�" O"�W/� ���� )05/0 < P.(  

����� :���� &� !�+A�6� 5+��7 ���P �� ���QR7 ����>P ��"��� [��6 O"�W/� \<�� 3��� ���  ��A+ �Balb/c 
  �� $=�� �)�� ����7 5'� O��%

���P  �� &="�%��"�� �*>+ 
 ��' ����7 $� .�*� ���N �� �� a4+ $�IFN-γ  O"�W/� .5�� ���b7IFN-γ  O��% 
IL-4 �� ���P  ����7 $� .�*� ���

&� �#+ (!�+A�6� �� 35' ����  � � $� ���P &= "� 0�>�� �I, ���b7 \<�� !�+A�6� $% 5��Th1 )T helper-1 �� .��� 35' &1��� &= "� 
 (

&� (c�@�� !"� $� $,�7 5'�� �)�� ���� ���� &*��=� �
��� !�+A�6� $% �'�� ��d�+� ��7.  

:����� ������  ($=�� �)�� (!�+A�6�Interferon gamma (Interleukin-4  

  

: �!�� �.�� 3����1
� (�@� �*H+�. "��#$  %��&�$'�()�)'�� $����	 *	�� � ��+��,� " ��-�" �#�.� �)� �	 *	�� ��� �  	�,�Balb/c . $�H�

 �I4e� &Y'W6 35Y#+��1394 f33 )358 :(1897 -1891  

  

�����  

����� ����	
 ��� ���� ����� �� ���� � ����� ��� ��� ��� �� 

����� �� ���� 44-40 !��� ��� .�# !��� ��$%�  &��'�� ��  ��'�(�)� 

!* ����� !+�� ,�-.� /��� �� $�0 � &��$%� 1��  ��'2  �0'3 �� �� 

��� ��  $+#�)1(.  

�''7� �� 8�� &�''# ��''��� ����''�� �9�'' ���''��� �''�� .

�9� ������ !* �� :�0; 0�0� �
��� � �)�<�� =�>�� �� �0 !<  =�'? 

 �')�<�� :��''@�  &��$'�A� �� ���0''�  B����'���� ���� .�9�'' ���''���� 

������� �� !* ��3C� �� ���$�� � �#�D E��1?�  �'F* ��  G)'�  �'�  �0' .

H	���7� I9� &�#����  �9�'  ����'���  ��'.<  J0�'�  &�'# ��  J�'K 

H�	F� � �� ��L� H�	F� ��0�� �M �# ���� ��� &�#����  �9�'  ���'��� 

���N !* ,�-.� J0�� &�# H��� �� J0�� &�# ����� !* (�)�  $+�'	�� 

� �* J0�� &�# �%�)� �� J�K H�	F� 1�� :��@� �O�  &$�$'  J�'9�� 

�� $++<P �� !�92 & ��� �:��@� �� ��0� !* 81��  &0'�  ����'9�*   (�')�

������ � �!� 
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����� !* �� J�K �9� Q��0� ������� �M R�-� �* �$*  � ����9�*

�D��	?� ���*  ��< /���)2(.  

�* !20� !* ����$T� &�# 8�� &�# U��� ����� ������  /���'�� 

����� ����� !* B9< 8�� &�# B�V0�0�09�� ��.�* ��0� !20� ���N 

!�?�D ��� � �3�+ H	���7� &�# ����F� �$* � ��?��  &��0'�  !'< 

�>+� !* ��0F� H�	�� ���?� �%�)� �$* �$�0  �'7� ��  &�'#��7#�� 

��0� ������ �� $�* .!* ��9# �I��� H�� �71
  ��0'�  !'*  �9'� � 

��0� W0� �$�
 ��� /��< !< �� �M &��* ����� ����� �� &��0�  !*

��0+� ���� /��A��� �0 !< H�	�� �+9�� �03 ��*1�� �� ��0F� $+< � 

���� $��0�* �0� !* �;�X�3� J0�� &�#    ����'� !'* (�')� �� ��  ��'* 

��)* � &��@C� �* J0�� &�# H��� ��?  ��'9�*  !�'�$�  $'�* . �'�� 8�� 

�9�0+9�� ������ =��  ����)3(.  

�#$�Z0��(? �#��D �� :�)�<�� ��
 B��0+?  $+�'	#  !'<   �0'� !'* 

�%��� �� !3� & ��#��D �02�  $����)4( &���'	* . �� �M  �'#  :��'@� 

�9� �9< �*  J0�'�  &�'#  ����$���'	
  $'���� �  �'O%*  H'#   �0'� !'* 

/���	D &� �� �71
 ��0� /��A��� ���N ��   $'���D)5( . ��#$'�Z0��(? 

:��@� B�V0�0�* ��0+�� �� �03  ���'*  �'�  $'+#�  !'<  I��'  \�0'3 

$]��*�L��� $] ��9� J0�� &�# &$)< � $] H3�  /$'%�  �'�  '�* $

)6(. �M �#  ��'+_9#  H�1'�M  ���'# ��  I'�)N  ��$'�M  ��'�<��� �  �����1'D 

��$�	<� �� ��L� �� $++< .#$�Z0��(?� ���M ��$�	<� &�#  &0'N  $+�'	# � 

�����0� ��`�* �� ����� J�7���� &�# ���M $���� .&���	* H#  \�0'3 

�&V��M $] $] ������ � E#�< �a3 &��9�*  &�'#  �')�N-  �'N��� 

 $����)7( .#$�Z0��(?� ��.� /��� $�� !< �� ��L� $� /�� &�# �A��-� 

�� J0�� &�# ����� !* (�)�  $'+9��0�  $+�'	# �  c'��*  E#�'<  $'� 

�0�0� �� d�T� &�# In vitro � In vivo ��  $�0)8(.  

�7� �� :��@�  H'L�  B'�V0�0�*  ��#$'�Z0��(?  &��D0'�2 ��  $'� 

J0�� &�# ����� !* (�)� � �%��9� �� ������ � H�	F� ���  J0�'�   �'#

���P �� ���K !< f�# &�@� �* J0�� &�# �%�)�  '20� �* .$���$�!  !'* 

G��a� E�
 !�AD ���F�FT� � !< ��  J�'�  &�'#  �'�3�  &�� �'*  :��'@� 

$]������ �#��D �� ��0� !* =�� $�Z0��(? =�>�� /$ ����  E#�g


:��@� ����* h$# �* �]�K �9�0+9��    !'* $'�Z0��(? ��0� ������

=�� ����g�
� �* �0�0� � �+9�� /g�� !* 0�0� $]� $ =�>�� �M.  
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��� !%��a� B� E#�g
 & &���+* &��*��< 80� &�� �* !< �0*   &�'#

/��� &  ��g�Balb/c 8-6 !�A#  &�Inbred ?�D =�>���.  &��'*  �'���* 

 �@����g�
� ��
 �*i �+9�� ��0�� 80�  �� ��#E����M ������ ����	K 

 ) &��3C'�DTH   �'�Delay type hypersensitivity(   /��A�'�� .$'  

20 /��� 80� �$� &    /��'D ��'Lj !* �?��X� :�0; !* � !�L� H���

U+
 /��� .$�$ H�	F� ���� &  ��� �� :$ =�>�� G���� ��� !* �l��1�

  !''* ��A'';3    &�''#��� �!''%��a� ��0''� /��''D65/3 �85/5  �68/9 

) 80� �# &��� !* =�D��7��µg/mouse/day   .$' l'��1� ���g'�
� ( 

!�L� &��* !< ����� :�A	? �?�* ��o�� /��D !* & �N�  �� p��-� &�#

 l��1� $#� ��0+� !* ��0* !�?� ��< !* ���g�
�0T� .$ / &    !'* l'��1�

) �N�A; I3�� :�0;Intra peritoneal  H'>K �� � (ml 1/0   .�0'*

80'''� =�'''9� !'''* ���� ��'''9# �� qr'''�  �'''#108  ×1 �� SRBC   

)Sheep red blood cells !�	) (/$ �* Phosphate-buffered saline 

�� PBS H>K �� (ml 1/0 ���0
 ��� :�0; !*   :�'��0�K �.
 ��

�1��l  :$� !* qr� .$5 ��� �1��l 
���g�� �� �B  ��'��  ,-'.� 

!���� ��?� .�� ��� H>+
 �1���l ��* �� �'o 108  ×1 �� SRBC   p'< ��

80� tj �9� GF� &�
�# =�>�� $ .qr�� ���� :$� ��  �'#& 24 �

48 � 72 �1� �� $%* �����l  =��SRBC� ���-] &�
 �1��l /$ � 

�1��l /$.� d�0� �0<�q ����! & ��>�J�� /��$�� &�'�D  $' �  $';�� 

�1?��E ���-] p< �
 �� J0��? ��� !)��T� ��D�$:  
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	��	�����
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8�� (�)� ���< 80� �# !* �0�0� : 80'�  /��'� &  ��g'� Balb/c 

(�)� !*  ����'�   !+�'�)Invasive ductal carcinoma(�  �'*  �'���� 

����0� �N(3� ��< �* :���0�K �#�o.����M !�.< $ . qr'��  �'?�* 

�0�0� !* (�)� �� �$* ��0�K  u��'3 � ��  I'3��  �'��
  &��'K PBS 

I����� ��� ���N �?�D .�?�* ��*�j �?�* ���7� � �� &�#  ��0'3  �$'2 

� !* :�%aN Bj0< �� H�	F� $ .!�09� &� �� �?�*   �0'�0� !'* (�)�  &��'* 

$��C� ����� !+�� !* /�o.����M /�����?  $' . 80'�  &�'# Balb/c  /��'� � 

 H���8 -6 !�A#  &�)0���	�� ��0���
 ����� (�*  l'��1�  I'3��  �N�A';  /��'� & 

�0L�* )�����<  +���(��� (80L�* $�$ . q'
 ��  1'�9�  ���'<  �'.
 � 

&0�L
 80�  �'#  �'*  I'7�� 70  $';���  ���'%aN  �$'K ��� 3mm 5/62  !'* 

:�0; ��� ���0
 $�0�
 /�� $ � !)� &�# ��0
 �� /��A��� �*  qr'��<   !'*

H# !�-* $�$.  

/0T� & ����9 80� �#& (�)�  !'*  �0'�0�  /$':  q'
 ��  �'wD 

 ��$K10 ��� �0�0� �� !�K�� & &$�0�
 �#�x $���D .��  �'��  ���'�� 

�#�0�0� /���M & ��9�� $��0* .�* y��� U���� I;�K ��  �0'��M DTH� 

��1�� &��� !< ����.�* �@� �� H�	�� �* �+9�� �� ����wD R�-��� $ .

��$%� 15 �� 80� Balb/c /��� & �0�0� !* (�)� :�0; !*  �?��'X� 

�� 3 /��D U+
 ���� ���N $+�?�D � /��� & l��1� �� &�r�  $'���< . !'* 

/��D  ���0�ml 1/0 ���g�
� ��  ���µg/mouse/day 68/9 !* :�0; 

I3��   l'��1� �N�A';  $' . !'*  /��'D   ��')z� $#�'   ��$'F�ml 1/0 

$���A	?0�7�� !< B� &���� $��C� /$ &  ���'� $]�  ��'�� ��  ���

µg/mouse/day 20 !* :�0; I3�� l��1� �N�A; $ �  !'*  /��'D 



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /358 ���� / � !"� 1394 1893 

����� ���	
������� ������� �� ����� ����  ���� ����	 
�	 �	
��� 

$#� ��A+�  ��$F�ml 1/0 �?�* PBS �0� !* !*�.�  �'� ���  H'#����� 

l��1� $ .l��1� �# �# ��� �� B� ���� � d�0� B� ,-  =�'>�� 

�� �?�D. l��1� ���g�
� !* :$� 12 ��� ���0��  =�'>��  $' �  H'>K 

�0'''�0� �'''# ���  �� /��A�'''�� �'''* q��0'''< !'''���� &  J�'''��>��  

)Mitutoyo, Japan (l)� J0��? ��� /��$�� &��D  :$' 2LW 2/1  =V 

)V /$++< ���* &  �H>KL  � J0�W (Q��.  

 �� $%*12 80� �l��1� ���    �'* ��'< �N(3� ����0� ����� �* �#

���0A+� � $�$ !�.< �#�o.����M :���0�K �M J�T� &�#   �'T� �#

 ��'�0A+� .$�$ �$2 I����� d���  &�'#  ���'T�  �$'2  /$' ��  �'# 

�80� q
 �� 8��9 �0|+� !* ��.< �0�	��r�0�  ��0�'�  &��'K 

��$'''''%� 106 × 2 J0�'''''� �� d�'''''T� �'''''.< RPMI1640   

)Roswell Park Memorial Institute1640) (Gibco, UK( �� 

�# B#�j ��7�� ���
 24 !��3 &� !�-�� )�# !�09�  !'�  B'#�j (� 

&��* B��T� J0�� �# !* �#  B#�jlµ 20 ���M �V �0�0� !?�]�  $' .

H''>K ���''L� �''# B''#�j �''* 10  $'';��RPMI1640- FBS   

)Roswell Park Memorial Institute1640- fetal bovine serum( 

 !*lµ 1000 /$���� $ � !*  :$'� 72  ���'� ��  �0��'*07��  !'*07�� 

$���D .q
 �� ��� �:$� ���
��7�� 0�A������V � ���� ����  I';�K 

�� �''.< J0�''� �''# �''92 &��M $''. �''���* &��''* ��1''�� $''��0� 

���<0���''''''''''� &�''''''''''# IL-4 )Interleukin-4� ( IFN-γ   

)Interferon gamma �0''''''''''''''''��M �� (ELISA   

)Enzyme-linked immunosorbent assay( )DuoSet R&D, USA( 

qr� .$ /��A����  ��'�0A+� ��z7� ��1�� ���%� &��*    �� ���'T� &�'#

 �0''''''''''''''��MMTT )3-(4,5-Dimethylthiazol-2-yl)-2,5-

diphenyltetrazolium bromide) (Roche, Germany.$ /��A��� (  

!�1>�  �I��T� /��� &���M �# =�� �� /��A��� �*  ��1?� &��'�M SPSS 

!-	�  &19 )version 19, SPSS Inc., Chicago, IL(   /��A�'�� �* �

 �0'��M ��  &�'# One way ANOVA  �Independent-samples t 

 .$ =�>�� ��$K ��+�9��95  $;��� �0* 050/0 < P  }a� ��0+� !*

�+%� ���& $ !�?�D �|� ��.  

  

���	 	
  

�� I;�K U���� /��� �@� & ���g�
� �* i��
  ��'����  ��'��	K  &��3C'� 

�� 80� &�#  J�$2 �� H���1 $;�� .��� /$�M E��1?� �aN �
 q
 

�� �wD ���� &�# 24� 48 � 72 �� ���� !	��F� �* /��D   !'* $#�

�+%� �0� ) �0* :��A�� &���05/0 < P.(  

 �� I;�K U����12  l��1� ���/��� &   �� �0'�0� H>K �* ���g�
�

��0�K &�# (�)� !*  ����'�    I7' �� !+�'�1     !'|K(� .�'�� /$'�M

�� $� !< �0 �0�0� �� ��0�K &�# ����� /$ �*  ����g'�
�   �0'� !'* 

�+%� ��9< &��� �� /��D $#�  �0*)05/0 < P(.  

U��''�� I'';�K �� �0''��M MTT !''< �� B''��T� �'';�X�3� 

���0A+� &�# ���T� !���� !* & ���M �V �0�0�  =�'>��  /$'  ��0'*   !'*

:�0; ,3� B��T� ��z7� ��0�� ��  I72 /$�M  �'�� . ��'9# 

 �0''� !''< �0L''.� ��''�� �''���*  B''��T� ,3�'' �'';�X�3� 

���0A+� &�# ���T�  ��'.�  �'�  $'#�  !'<  �0�'���A����
  J0�'�  &�'# 

���T� !< �* ���g�
� ����� /$ �$�� �0� !*  �'+%� &��� ��  !'	��F�  �'* 

/��D $#� E��1?� !�?��  ���)05/0 < P.(  

�� I'';�K U��''�� /��''� �''@� & ���g''�
� �''* &0''o�� �+��<0���''� 

���0A+� &�#  I7 �� ���T�3   }a'� .�'�� /$�M IFN-γ   �0'� !'* 

�+%� �� &��� ��0�K &�# ����� /$ �*  ����g'�
� ��  !'	��F�  �'*  /��'D 

$#� E��1?� !�?��  ���)05/0 < P(� ��   ���'K !'<  }a'� IL-4   !'*

�0� �+%� E#�< &���  ��� !�?��)05/0 < P.(  

  

 ����1. �	 
� �� ������ ���� ������� �� �����	� ��� )DTH  ��Delay type hypersensitivity !� �� ( #��� $�% $  ����Balb/c  

����  

 	� ��� ����� ����  

 ����	��± �	��� ������  

24 "#	$  48 "#	$  72 "#	$  

"'( 1  

SRBC + saline 
2/4 ± 0/28 2/7 ± 0/30  8/9 ± 0/32  

"'( 2  

SRBC + apigenin (3.65µg/mouse/day) 

*9/7 ± 0/36  *8/8 ± 0/41  *3/6 ± 0/42  

"'( 3  

SRBC + apigenin (5.85µg/mouse/day)  

*7/7 ± 0/54  *4/5 ± 0/53  *3/4 ± 0/59  

"'( 4  

SRBC + apigenin (9.68µg/mouse/day)  

*4/5 ± 0/54  *4/5 ± 0/54  *3/6 ± 0/71  

 *05/0 < P  
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&'( 1 �������) �!�!) *+, ������� ������ .± -��.�� ���/� (�� #��0 $�% �%�(  123�)4���) PBS  ��  

Phosphate buffered saline 5(�%�( 678�  #��0 � (����29�!:'�; 4���)) ��!� !� �� �!�!) �(� .(�����	� 4���))  1��%

#��� 6����� �����	� <� � 5��� <13/� �!= #��0 >� �?@� $��� $�% �%�( 6;� )05/0 < P( 13/� 1�D?E� ������ <�  �� <9��F� �� ���

 #��0�%�( 1� .�(��  

  

  
&'( 2 ���!@� .HE�( 6�;!23I J��.) 1I�.= $�%  �% ��  !� K3	)

.(#��0 6�;!23I ��� #��0 #�!7� 1����� L�% 6.) <� �3?9% 1��%  5���

6�;!23I M�� #��0 1?�N �� <� �3?9% 1��% #�( J��.) �!�!) OP  � ���

6�;!23I M!; #��0  OP!?�� <� �3?9% 1��%PHA ON <�  #�( <��Q� �%

�	 �+3; .�!�6�;!23I O!�;��2�I� � �%O!�>N >� #��2?;� � MTT   

)3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium 

bromide( 1� O�R� K��?� .6��0 M�+�� 6�;!23I <� �%�  !� $�%  1��%

#�( O���� �����	� �� <�  �!� #��0 �� <9��F� �� 5���%�( � < �!=

13/�  O!�;��2�I��	 ������ $���<?(�� ��� )05/0 < P� K��?� .( < S�!�

������� ± -��.�� ���/� O��� #�( 6;�.  

  
&'( 3.  ���!@� �������± -��.�� ���/� ����!?��;  $�%IFN-γ 

)Interferon gamma (� IL-4 )Interleukin-4 ( >� #�( U(�)

6�;!23I 6�;!23I .1I�.= $�%  >� V	 1I�.= $�%12  &E�� 4���) >��

 1��2������	�5 � � ���( #��� 6R� � W��X?;� <<:�;� $ 1?�N  OP

����!?��; ���F� .���( J��.) $�!�!) $�%IFN-γ � IL-4 � #��2?;� �

 O!�>N >�ELISA )Enzyme-linked immunosorbent assay (

#>����  #��0 �% �� .�( $��05   !��!�!) <� D?7� U; .6(�� �!�� 

IFN-γ � <13/� �!=  #��0 �� <9��F� �� $����%�( 6(�� ������ 

)050/0 < PY( 1I�, �� U; <� IL-4 � <13/� �!=  �%�� $��� O�R�

 ���)05/0 < P.(  
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'�(  

!< ��� $�Z0��(? ��0� ���g�
�   �0'� !'*  �%�'�� ��  ��'#��D  �0'2� 

.���� B�V0�0�* :��@� �#$�Z0��(?  �'� ���* �03 �� ��0+��    !'< $'+#�

�M �� �7�  �#\�03 ���M ���$�	<� ��   .$'�* �#$'�Z0��(?    ��'�� �'*

/��D       /��'D $'+��� �'9L� I'��� &�'#5-OH  !'F�K �� & A   /��'D �  

4'-OMe !''F�K �� & B  I''��� �4-!''F�K �� I''��0*�< & C c''��* �

J�7���� ���< �z+3   �'�K� � ���M &�'#&  ��$�'	<�   �'� �'#  $�0' )9(. 

    �'� �'�L� ����'� ���'* &��* �� !+��� ��1� R�L���   J0�'� .$'+<   � �'#

�>����  �*�L��� &�#      E��1'?� ����'� !'* (�')� ���'?� �� �+9�� H�	��

��  \�03 �o�� �� .$*����#$�Z0��(? $] ��;�3 �M �*�L��� �# � .��

  H�1''�M �''���%? ��''L� �''* �#$''�Z0��(?  ��r��0A''	? $''+��� ���''#-A2 �

      E#�'< c'��* ���+'� $�'	<� B'����� � ���g�	<�0r�� ����g�	<�0�7��

�� �$* �� R�L���  $�0 )10( . ��;�3������ $]  !��� �#$�Z0��(?

J0�� �� �A��-� ��0��  &�# ����'� !* (�)�      .�'�� /$�'�� :�')@� !'*

�F�� �* �#$�Z0��(?&    !'3�j p'N0� ��'+_9# � �0�
0
M &   �� ��0�'�

J0��  &�#����� !* (�)� J0�� ��� c��*  H�	F� ��L� ��+_9# � �#

�M �� ��0�� �� �# $�0 )11(.  

�o�� &0� ���  /$'9� h$# &    ����'� H'�� ��$+9'.���  �'��+ 

   �''L+� ��'';�X�3� � $''+9?$# �0''� !'* !''< �''�� ���''#���� �3�'�

J0��  &�#�0�0� !* (�)�    J0�'� !'* � $'#$* ���N h$# ��0� ��   &�'#

$����� G��M H���.  h$# ��� �0� !*$9�/    =�'>�� �'K��2 l��� ��

�� ���D�       �� 8�� �'�� �'�F?0� ����'���� �0'2� ���0'� G��� �� ���

�� ��$T�  h0a%� ������ �9� �9� !* $�$2 ��7��� /����� P$+<

��� /$ )12(.  

�9� J0�� �;�X�3� ��� :�0; !* G��� ������ �� &�#  J�K

�� �� H�	F� I9� ��� !< $.<�    !'20�� �� �L20'� I*�N ��9� �#�D

J0�� �� H�	F� J�K �� H��� &�# $+< )13( �'+* P  �'*  �'���    ��0'�* �'D�

  $'�* ������ �9� :��;0X3 $2�� H# !< �?�D ��< !* �� ���

�   �� �'+9�� H�	�� �o�� h�� �� � $+< I9� �;�X�3� &0T� !* H#

$+< ��0F� )14( ���  8�� B'� ��0+� !* �� 8�� ��� ��0�  R0'�a� 

.��< �?�%� ����� $]  

��0�''� �''+9�� �0''��M  E��1''?� �''* ���g''�
� �''@� �''���* �''L2

i��
 J0�� �#�  &�#T !�09>� .��� /$ �K��� &  ��'�0A+�  &�'# 

/$ y�	K  ����	K ������ G20� !< &�&��3C� ��   ��'+j �$�0' 

���M �* !< � ��0� �� �A��-� ��0�� �$�0 !2�0� �0*�� �V��� �@  }��

�� �� !�3�+ ���<0A+� =�� �* !< $++<    �'�� .$�0' ���'<0A+�  �'#  &����

;�03!�92 �� �   J0�'� ��'.<   !�'	# &�'#     ���'� G'�2 �h$'# ���

���0A+�  �#     ��0��'�0D�? � �'#V�?��<�� �'���%? �'�0F� �(�	<��09<)

   ��'�0A+� B��'�(* I7' ����� ��#V�?��<�� :�2�L� �� �%��9�    ��'#

 I'�?���0� G�2  '# E+'<�� � �    �'�0
 �*�'L��� &�'#  �'�    �'�� .$+'�*

E+<�� � =�0� :�0; !* �# �� �#�x ���0
 ��A� $�0.  ����� :$�

E+<�� ��� !<  �'� �03 �z<�$K !* �#  '�� �$   �0'� !'*  J0'9%�72-24 

��� ���� )15(.  

 ���0� � /$ /$#�.� U���� l)�E�
 !�AD /$'++< B��T� ��� � & 

   i'��
 ��1'�� !'< ��� ���g�
� �� &��� ���0��   J0�'� �'#�   &�'#T 

i��
 � $.-* �0)L* �� �79<    80'� &�'
 p< �� =�0� ��$�$ &�#

< ��''>�� /$'' y�''	K''+ ��� .$µg/mouse/day 68/9 ''+j &���� ��

���� �� ��� ��� .�0* ���;0X3  &�#24 �48  �72    ����'.�* ���'�

+%� h(�3�� /��D ���� �* �� ��� ��� �#.  

�@� 
����g� :�0�0� $� �* /��� J0� �� &  �� �0�0� $� ������

/��D /��$�� p��-� &�#       :��'A� .�'?�D ���'N !'	��F� ��0'� � &��D

�+%�  ��� �� ���6  ��*� ���g�
� �* /$ ����� /��D /��D   &�'# $#�' 

 #�'.� /$ $'      :�0''; !'* �� �0'�0� $'� ���g''�
� �l'�FT� �'�� �� .

+%�� ��L� &��� ��<.  

 �@�
����g� z7� �*��  '�0A+����:  ��'�0A+�   y�'	K &�'#   �� /$'

���M �* !L2�0�    �'� �'�z7� �0'*�� �V      J�'9�� �� �0'3 :��'@� � $�0'

�� ���0A+� ��z7� .$++<    !��'.� ��'��� �� �'#   J�'%? &�'#    d'�0� �$'

���M  d�0� ����* ��� .��� �V  J��$'�� 8��MTT    .�'?�D =�'>��

/��D �� ��z7� ��1�� �)	� ����� �T� &�#   /��'D !* $#�'   E��1'?�

�+%� }a� !* &���M �|� �� � ��� $��� &���.  


� �@����g� �0� �* $'�  �'����<0��:  ���<0���'�     �� �'9L� E'F� �'#

$���� �+9�� H�	��� J0�� ���)��� ��1*� * �# !�� ��9    � $'��� � $'+�M

i��
 �L2      �'� ��'�%� �� ��'%� �'+9�� &�'#      �y�'�� �'�� �'* .$'++<

i��
     ��0'�� !'* �� �'+9�� H�	�� �+��<0���� &�#I  �II  H�'	F�   &$'+*

/��< i��
 .$�� * ��|?�T� &�# !   �����'� !'��� \0'X3  !'a�K �� & 

i��
  �0� &�#I !F)� �� &$+* i��
 :��;0X3 �� .$�0   �0'� &�#I� 

��   $'��0� ��0�IFN-γ      &��'* !'< ��'* =�'� ��  �$' J�'%?   �� &���'	*

H	���7� J0�� �� ����?� &�#  &�#Th1 /$ J�%?   �'� }'��   � �0'

!X-.� & i��
 �0)L*  �0�0� !��� �+9�� &�#R�	K !* �� $�M )16(.  

H	���7�  i'��
 E#�< G)� �0�0� ���? &�#   &�'#Th1  �'+* �  �'* 

 $��0� E#�< ���IFN-γ  $��0� E��1?� �IL-4 ��  $�0' �� �'�� �� .� 

i��
 �� R0<�� ��|?�T� &�# i��
 ��0F� .$�0   ��0�'� &�#Th1 
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Abstract 

Background: Among the various methods of cancer treatment, the method is more considered which 
has the most toxicity on the cancerous cells and the minimal side effects on patients’ healthy cells. 
Flavonoids are polyphenolic compounds which due to their biochemical and therapeutic effects have 
attracted scientists’ attention. This study aimed to investigate the immunomodulatory effects of 
apigenin as a flavonoid in anti-tumor immunity and tumor-growth inhibition. 

Methods: This study was carried out on Balb/c tumor-bearing mice, aged from six to eight weeks. 
First, the optimized dose of apigenin was determined through delayed-typed hypersensitivity (DTH) 
test. Then, breast cancer tumor were induced through tissue transplant method and after 12 days of 
treatment, their spleen lymphocyte proliferation and spleen lymphocyte cytokine production were 
assessed via measuring the amounts of interleukin-4 (IL-4) and gamma interferon (IFN-γ). 

Findings: Apigenin caused an increased delayed-typed hypersensitivity (P < 0.05), decreased tumor 
volume (P < 0.05), increased the IFN-γ level (P < 0.05) and decreased the IL-4 level (P < 0.05). As 
well as the lymphocyte proliferation in apigenin-treated mice increased significantly in comparison to 
the control group (P < 0.05). 

Conclusion: Apigenin can cause an increased delayed-typed hypersensitivity in Balb/c female mice 
and decreased tumor-growth in tumor-bearing mice and can alter the cytokine ratio to IFN-γ. Increase 
of IFN-γ and decrease of IL-4 in apigenin-treated mice show that apigenin can switch the mouse 
immune system towards Th1 and cell-mediated immune responses. Considering this issue can be 
expected that apigenin is a proper drug for cancer treatment. 
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The Prevalence of Hypothermia and its Relationship to the Mortality Rate in 

Burned Patients Referred to Imam Musa Kazim Hospital, Isfahan, Iran in 2014 

 
Davoud Yavari1, Fatemeh Haddadi MSc1, Fereidon Abedini MD2 

 
Abstract 
Background: A burned patient is prone to hypothermia because of the loss of skin and severity of the burning. 
Timely and correct treatment of burns can minimize the damage and and improper actions can cause irreversible 
damage and even tend to death. This study aimed to evaluate the prevalence of hypothermia and its relationship 
to the mortality rate in burned patients referred to Imam Musa Kazim Hospital, Isfahan, Iran in 2014. 

Methods: The study samples were the patients with grades II or III selected via convenience sampling. Written 
consent was obtained from the subjects. First, researchers or colleagues take the patient's temperature with a 
rectal mercury thermometer. Rectal thermometer was placed in the anal canal and after 5 minutes, the 
temperature was read and recorded. Totally, 150 patients with the inclusion criteria entered the study. 

Findings: There was significant relationship between hypothermia and mortality (P < 0.050). Fisher's exact test 
showed no significant relationship between cooling the patients in the event site and hypothermia (P = 0.228). In 
addition, there was a significant relationship between keeping the patient warm during transporting to the 
hospital and hypothermia (P = 0.041). 

Conclusion: Based on our findings, it seems that transporting burned patients to the hospital is not done under 
standard condition. Regarding the consequences of incorrect transfer on wound healing process and length of 
hospital stay and cost of treatment, it is suggested that the transition team should be of qualified and trained staff 
to reduce the health-care costs in burn patients. 
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)Visual analogues scale      %�&�' ��( �"�K� ��	  .��	$�T �K4 (
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       $ ��K4 ���"�� %�&�' ��( ��� $�$��� %=;[ >&�� e�",�. .h

  .2.�T � �� �("	7�  $�&� (�"� �	) 
"�7 �[ � �$ $�$�� >&�� %"K.$  

b'"[ .$    
"��7 %��� ���"� �$ $�$�� e�",�. ���"� z�1

 �, $�$�� �$ �# %��� 
$�, �"a� 2A� ��,�4 �g6� �	 
 &�� �(

     7  �&,p�� ��g6� �$ h �^6��  7  e�� � 
"�7 %�� � e�",�. �g6�

     ?�	=� �	"�� 0���Z;# .2�.�T � �� ���"a� $�&� 0
 �";( %"�=/ 

      ) �&�� ��( 2��"X[ 0@ �36��  0>&�A4 ����"� � �;#Photophobia 0(

)  �' �( 2�"X[Phonophobia ...� (���� �$  .�- �"a� ��"�  

�3'&4 �"�N �$"36�  "(    ��� � �. ��'�$ � �"K� q �a�  0���"� 7 

 ��"�N  �**a4
&�7N 7  �$"36�  "(      ��4 � ���g6� ���` e�"�	� �&, !"#

 0��g6�Mann-Whitney  �t  $�&�b*a4 � �	�<4 2.�T � ��.  
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 �"�;( �";4 .��6.�T � �� ����( $�&� (�'�$  !

 ���16  "452 .��6- $ � �� F"�   �����, q���� ���T ��� ���"�  !

 ?	��N&,Q10  )4�4 �( ";��� $ �1/30  �8/31    .$&�( F"��27   �"�;(

 ?	��N&,Q10  �27  ";��� $ �";(  .���$&;� 2�."	�$    {�# 2�	"A� �$

.�:� h�"V �K�"L� 7  !�";(  

     7  ��K�"L� 
"T����, 2,��- ��*, %"�=/  0
"��$ >��- 7  b��

      ���;� �"�K� ��( ���&4 "�( $�$��� %=;[ %�- �"a�   ��#$VAS 0

  $�$���� 
"���7 %���� � $�$���� %=��;[ (%"��K.$ $ ���K4) e�"��,�.

9;�  F���) �	$�T !��N1�� %�- 0B"�  �	  �( .(  ��( �$ "#$�$

 7 50        ��*V 2K�1� �$ ��K�"L� >���- 7  b��� 
"T����, 2,�- �'�$

� 7N  ���( "#$�$���� e�"��,�. 0����#$10 -6   
"���7 %���� � �"��� �$ ��*;[

 7  �( "#$�$��24  F��� 0��Z;# .$&( 2�"�1   2,��- �*, 2K1�

]V"- �"a� 7  
"T���, �� 
":�  � �K�"L� 
"	"� �$ f&. !"# �#$.  

��K� q=6V  0
"��$ >��- 7  b��    �"�a� 7  ����T �$ 
"� !� $

) $�$�� %=;[ %�-051/0  =P) %=;[ e�",�. 0(074/0  =P (

 ) %=��;[ 
"���7 %���� �957/0  =P  0����Z;# .2��- �� $&���� (

b'"[   �$ 
"���$ >��- 7  b�� %=;[ e�",�. �$ 
"�7 %�� z�1

��K� q=6V  ���T �$ ��) $ �� 
":�  � !� $ F�2.(  

  

 ����1 ��	
�� �� ����� �� ��� � ��� ����� ���� ��� �  
��! "��# $%&'( )� ��*�++ ,�# ��-�.� .Q10  ��
���� �  

 ����� ���� ���  ����� ���� ��	��  ����� �	�� ���  

  �	��� �� ���  �	��� �� ��   �	��� �� ���   �� �� �	���  �	��� �� ���  �	��� �� ��   

�)�� ��*+ ��, ](����) ���01[  )0 (0  )6/5 (3  -  -  -  -  

�)�� ��*+ ](����) ���01[  )9/25 (14  )8/27 (15  -  -  -  -  

�)�� ��*+ ��56 ](����) ���01[  )9/51 (28  )0/37 (20  -  -  -  -  

7�)��8" ](����) ���01[  )2/22 (12  )6/29 (16  -  -  -  -  

 *� 9��,5 �� �� ��: ](����) ���01[  -  -  )9/25 (14  )5/31 (17  -  -  

10-6 �� �� ��: ](����) ���01[  -  -  )6/55 (30  )4/57 (31  -  -  

15-11 �� �� ��: ](����) ���01[  -  -  )8/14 (8  )3/9 (5  -  -  

*"� 9� ](����) ���01[  -  -  )7/3 (2  )8/1 (1  -  -  

 *� 9��,24 ;<�� ] ���01(����)[  -  -  -  -  )6/42 (23  )7/40 (22  

 *� 9��5:24  ;<��](����) ���01[  -  -  -  -  )4/57 (31  )3/59 (32  

  

���� 2 ."1%2
�%� �� 3��4
���%  56� �7+�� 8��� 8�9�%:;�  ��� )�<�6�� ���  3�;=� � ����� ���� �9  

�!"�� #	�  

$�%%� &�'� $��(  )�*�+,� -Q10 	������ $��(  

����� P   .!/�	!�±  &��0��

�	!��  

�%���) ��	!�  -

(���!!"3  

 .!/�	!�± 

�	!�� &��0��  

�%���) ��	!�  -

(���!!"3  

(���) =�  9/8 ± 1/30  )47 -16 (28  2/9 ± 8/31  )52 -16 (30  481/0  

 ��50� >?8 9:) ����� *� @AB ���9� C�
VAS(  2/1 ± 0/6  )8 -4 (6  1/1 ± 6/6  )8 -5 (6  051/0  

 ��50� >?8 9:) ����� *� �0: ���9� C�
VAS(  8/1 ± 9/5  )8 -2 (6  6/1 ± 2/6  )8 -3 (6  423/0  

 ��50� >?8 9:) ����� *� �0: " @AB ���9� C�
 C"��1VAS(  6/1 ± 07/0  )3 -4- (0  3/1 ± 3/0  )3 -2-(0   674/0*  

(�� �� ���8 ���01 >?8 9:) ����� *� @AB CE�8 F��,9G  5/5 ± 5/9  )24 -3 (8  1/3 ± 3/7  )15 -3 (6  074/0  

(�� �� ���8 ���01 >?8 9:) ����� *� �0: CE�8 F��,9G  4/4 ± 1/8  )24 -2 (8  6/3 ± 4/7  )15 -3 (8  545/0  

 ���8 ���01 >?8 9:) ����� *� �0: " @AB CE�8 F��,9G C"��1

(�� ��  
7/3± 4/1  )14 -3 - (0  9/2 ± 1/0  )5 -5- (0   304/0*  

 ���* C��(;<��) ����� *� @AB CE�8  8/14 ± 8/23  )48 -4 (24  1/19 ± 1/26  )72 -6 (24  957/0*  

(;<��) ����� *� �0: CE�8 ���* C��  0/15 ± 7/23  )48 -3 (24  6/16 ± 7/24  )48 -3 (24  971/0*  

(;<��) ����� *� �0: " @AB CE�8 ���* C�� C"��1  5/10 ± 1/0  )24 -36 - (0  7/13 ± 37/1  )48-36- (0  839/0*  

@��8 ����� *� @AB F��,9G �� ���* C�� H9I  3/161 ± 2/218  180  9/143 ± 0/181  120  375/0  

@��8 ����� *� �0: F��,9G �� ���* C�� H9I  1/150 ± 9/192  180  7/186 ± 7/198  120  899/0  

@��8 C"��1 ����� *� �0: " @AB F��,9G �� ���* C�� H9I  6/132 ± 3/25  )336-288- (0  5/190 ± 7/25  )504-600- (0  387/0*  
* 
&�7N 7  �$"36�  "(Mann-Whitney                VAS: Visual analogues scale 
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����,  ?	��N&, !Q10  "( �( �( )4�4 �( ";��� $ ���T �15 ± 7/23  �

6/16 ± 7/24 ��K� q=6V  ���T �$ �( � $&( 2�"�   ��#"�:� !� $
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$�T	0� #{ �K� %�"34 ��&T� � $! � �
"      ��( .��:� ��#"�:� ����T �$

"6� B"� 	J  
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) "#$�$�� %�-670/0  =P(0 ) "#$�$�� e�",�. q=6V 300/0  =P (

) "#$�$�� 
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Abstract 
Background: Migraine is a common, chronic and devastating neurovascular syndrome. Much controversy exists 
around its definite mechanism. One of the suggested mechanisms is mitochondrial dysfunction and oxidative 
stress. Theoretically, the application of Coenzyme Q10, a component of mitochondrial membrane and electron 
transport chain, and bears antioxidant properties could be effective in migraine prophylaxis. Clinical studies are 
limited. So, this study was conducted to compare the effect of Q10 and placebo for migraine prophylaxis.  

Methods: This was a randomized, double-blind, placebo-controlled clinical trial, conducted in Isfahan, Iran, in 
2014. Written informed consent was obtained from all participants and demographic data were gathered. 27 
patients received Q10 for 2 months and 27 patients received a look-alike placebo with the same dosage and 
schedule. Qualitative and quantitative characteristics of migraine headache including severity, frequency and 
duration were compared between the two groups. The data was analyzed using ANCOVA, Mann-Whitney and t 
tests in SPSS software. 

Findings: At the end of the study, there were no significant differences in terms of severity, frequency and 
duration of headaches between the two groups. For each of the mentioned variables, the difference between 
before and after the treatment was also similar among the two groups (P > 0.05). 

Conclusion: Theoretically, Q10 may have a role in migraine prophylaxis; though, clinical studies are limited 
and the level of evidence is weak. In this study, we were unable to clinically demonstrate a clear beneficial effect 
for Q10. Complementary clinical trials with larger sample volumes, higher dosages and longer intervals of 
follow-up are suggested. 
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 ! F�0�    	! [��	� =� ��E$� 9�( ���$� Q��� & ��(  ���	�    �	0� �	'
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 ����������� 



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /358 ���� / � !"� 1394 1913 

����� Double crush �� �	
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T&�   2����	� �0� X$Y��  �$%�� ;�@  9�	!=: �!�	(   ;�	@Phalen 2

Tinel  &Durkan  !       �$	^�
�� & �$	��6B 29�	$! �	0� �� �	' ��(��

 9�!=:Durkan  X$Y�� ��CTS  �	�� �?0� 9�!=: &� =� ��$� T&� .

 X$Y					�� _					$�$8'���` �					0� ����					�K					$� 2EMG-NCV 

)Electromyography-nerve conduction velocity (���  �����	' .

MRI )Magnetic resonance imagingY		�� �� ($X ���		$�; 

 �
�Median2 & ��0Fa �7� =� F��"�� ��$_�@; �502� !� 	$��&�   F�	��'

 F������ )1(.  

 9�!�� ;���CTS2  9: �� ��4  �	8B�!  ) �	$%&� ;Early -	��! 2( 

)Intermediate() ���						�$` 2Advanced& ( ) ��						BAcute (

3$6H�  ! ;���  �	8B�! �� �' ���'  ;Early      1	I�! �	$b�7$���' �	�

 ! c��`  �B��! �� & �@�Intermediate 2Advanced  &Acute   �	�

  T&� =� ��				E$� -0��					( �				5��  �				?0� ;�					@;  �					���!  

Flexor tenosynovectomy 2Epineurotomy 2Internal neurolysis 

 &Tendon transfers  		! F��"		��  ��		()1( . 		��� 2�$		�dE@  =�

     	! K	$�  ��	!�� ���	���%&� T&� �' ���H1! 9��?�@&a`   �� �	����

 9�!��CTS         & �	�� �$0�	` ��	5�! �@��	( �	$"$' �	!� 2�	(�� �$"!

 ! #�EB�  �&� 2T&� �0� ;��!���T&� �0�� =� ��$�    ��	!�� ;�@

) �(�\�2.(  

 �����Double crush  �$	I��       -	��� ��	� �$	%&� �	' �	�� ;�

McComas  &Upton  #�� ��1973 9: A��� �� & �( g�U!2   �	��

���( ��  �
� �$7�� �� �'  \
� ;�@Median  �	���� �%���2  ��

�$B�� =� ��<��  B��� �0 9��� ;     �	0� �	0 & ��	( ���& ���� ��� h!

���( ���( [�4%� ��G� �@2    �	
� �$	��6BMedian    h	! �� �	'

���� ���� ���2   	! ��$� ���� ��     �	?0� ]��	\� �	� .��	(2   ��	iB

3@  9�!=CTS ��0� �� �?0�  ��`&��� _0 &   ���� L�Y�  \
� ;�@

�			j! CR )Cervical radiculopathy & (...2 #��			1!  ����			�   

Double crush .�		�� 9: X$Y		�� ;��		�2  T&� =�EMG-NCV 

 ! F��"�� �() �3 .(  

 ����		� ]�		\>� k�		@ �		� ]�		���$B ;&� �		�  		"8Y! ]�		1%�U!

Double crush �$%&� l0�� & F�( ��m��   �	' ��� 9��� ]�1%�U! �0� ;

�10�I &�     �	� �\	6� ;���0�	(  \
� #Z�� �\� 2 \
� ;  _	0

�10�I  ! ��"�! ;   ��	m�� ]�1%�U! =� ���' h$@ �' �0� ��5& �� .���(

      ����	� �	8� 2]�	���$B ;&� �	� F�	(Double crush   XY	�! ��

F��7�       \	
� l	8� =&�	� �	^�� =�  1$�& /$n 2 �$%�� ]�1%�U! 2���

 �� Z\! 9���E$� �� �0���>CTS  ! 9��� �� ) �@�4.(  

 �� Z\! ��E$� �� ������ ��CTS 3$E
� &     [�	Y�� ;��	� ;�	$�

   ����	� ��	5& ���� �o� �� 2����!  ��!�� T&�Double crush 

 ! �o� �� ;�&�I    9�	!�� �	' ��G p���CTS      9�	!�� �	�  0�	4�� �	�

 �����Double crush ) ��� ]&�"! ��$6�5 .(�� �5�� �� �0� �' �� 

q@&a`�@;  ��	� �4�� /8Y!;     ����	� ��	5& ]�	\>�Double crush 

TZ� F�( & @$h �@&a`  �� ��n H6!$3 ��  	����   �	!���  %�	EB�  

�>R! �� =&�� �0� �����  �	����r�  2��	� =� � 	0� &�  �	1%�U! ;    �	� �	I�B

���� k�@  � =&�� �� �>R! �!���0�    	��n =� .�	( ��	m�� ����� 2   �	�

q@&a` �� �5���@; 6�$�� �&��! ��m�� F�( �� !=$ �	�; 1� $	$�  	($L� 

 �����Double crush �� 1E5$��@; �029�� ��&:�� ! 	$9�K  =&�	� � 	0� 

����� �� 0_ 1E5$� �0���  �$K �! �o� 9��?�@&a` ���.  

  

��� 	
  

�1%�U!  ;�I�B2 �1%�U! _0 �  "$^�� ;��� �' �    Z	\! 9���	E$� ;&�

 ��CTS    #�	� _	0 ]�	!  n �'      9�	���E$� ;�	`���� F�	?��!�� �	�

 ��(�' 2����' �15��! �� ��m���� �	��E� T&� .     ]��	^ �	� ;�	$�

�$s F���  ���
����  ��G� �' ;��� �@)CTS � 2�� ! ���� �	6  ���&

.(���� �1%�U!       �	� Z	\! 9���	E$� 2�	1%�U! �	0� ��CTS   �	1%�U! ���&

9: =� & ���( �0�I� ��� �@ �!��    Z	\! 9���	E$� & �( ���0��  \' ;

;��E$� ��   	!  U$�!  ��`&��� ��m0� �!�� �' _$E6$� ;�@   2���	(

.���( t��� �1%�U! =�  

  �	� Z��CTS     &  �$%�	� ]�	�0�1! J	0�n =�EMG-NCV   ���	!

�u �$0���� ����Sr� .2   �&�& ;�	@��$1! �5�& �'  ����E$� 2�	����  =�

 �� Z�� v��%  ����	�Double crush   J	0�n =�EMG-NCV   ���	!

 ����  ����������m$� .  9�!=: ;EMG-NCV   ;�	@��$1! F��E@ ��

_G �� _$�����!�  ���& ��E$� �@ �� w���! �6$%& �(   9�K	$! Sr�

 ����� L�$(Double crush  �� Z\! 9���E$� ��CTS  �\���!(�.   

F��� �$6"� & ;&�'�& =� S` �U��� 2�@   �$	6�5 ����! /8Y! �!��� ;

  29���	E$�BMI )Body mass index   ]�	( 29���	E$� (CTS  �8	^�� &  ;

 30Z� L&�(  ��!=9:      ����	� =&�	� �	� 9: X$Y	�� ��Double crush 

���� ����  ��0=�� &  ���� ���!  

  

���	 	
  

 ;&� �� �1%�U! �0�105  �� Z\! 9���E$� =� �"�CTS  �15��! �� F���'

�0: 9����E$�    2�	1%�U! �	0� �� .�( ��m�� 9�4"^�  ��(�' �%�34   �	"�

)4/32 (�^��  & ��! 9���E$� =�71  ) �	"�6/67    =� .�	���� 9= (�	^��

 �$�105  2�1%�U! ���! ��E$�44 ) �"�9/41 3@ (�^��    �	� 9�	!=CTS 

��0�  ��`�%�70��� ��G�  )  	����  \
� ;�@C5 2C6   �	0 &C7  �	� (

 ����� ]��^Double crush   2���	1� �0� =� �' �����9  ) �	"�5/20 

 & ��! (�^��35 ) �"�5/79  (�^��.����� 9=  

�� ����  !$9�K Z��; �$9���E  ����� ��Double crush ��  �6B

6�5$2�    L�	Em! =� �	' �( XY�!34     �	� Z	\! ��	!CTS2 9  �	"� 
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)5/26 �^�� (3@9�!=  ����� ��G�Double crush ����� � =� &$� 71 

�$��		E  �		� Z		\! 9=CTS2 35  �		"�)3/49  ����		� �		� Z		\! (�		^��

Double crush .�����  

F��� ;&�'�&  9�!=: =� F��"�� �� �@2
χ    �$	6�5 �$	� �' ��� 9���

 ����� �� Z�� & 9���E$�Double crush �U��� 2 ;   	�1!   ��	5& ;���

) �(��020/0  =P.(  

3$6H� ��  ;���CTS  �8	^�� A��� �� ;      �	� 3	0Z� L&�	( 9�	!=

 =� �E' F&�� �� �� 2;��E$� X$Y��6  �$� 2F�!6   & #�	� _0 �� F�!

 ;��E$� 2#�� _0 ;<��15  ) �	"�3/14      �	� Z	\! 9���	E$� =� (�	^��

CTS �8^�� �� ;  =� �E'6  2F�!23  �"�)9/21  �$� (�^��6    �	� F�	!

 & #�� _067 �� _0 =� �1� �?0� �"�    X$Y	�� 3	bZ� L&�	( =� #

.�( F���  

     ����	� �	� 9���	E$� ;Z	�� 9�K$!  ���� ��Double crush   �	�

    X$Y	�� 9�	!= �	6BCTS    L�		Em! =� �	' �	0��� XY	�! 215 

 =� �E' �' ;��E$�6   F�	!CTS 9: ��     2�	( F��� X$Y	�� �	@4   �	"�

)7/26  (�^��   ����	� �	�Double crush   Z	\!   9�	$! =� .�	����23 

 X$Y�� �� 30Z� L&�( 9�!= �' ;��E$�CTS  9: �$	� ��    �$	� �	@6 

     2�$	�' #�	n #�	� _	0 �� F�!12  ) �	"�2/52    �$	� =� & (�	^��67 

 �' ;��E$�CTS 9: ��    X$Y	�� 3	0Z� L&�( =� #�� _0 =� �1� �@

  2�	( F���28  ) �	"�8/41      ����	� �	� Z	\! (�	^��Double crush 

     9�	!=: =� F��"	�� �	� l0�	� �0�  ���� �� .�����Mann-Whitney 2

�U���  X$Y�� 9�!= ]�! �$� ;CTS  9�( �!K!)CTS   9�K	$! �	� (

 ����� �� Z��Double crush  �1! ) ��\� ���670/0  =P.(  

 �� Z\! 9���E$� 2�1%�U! �0� ��CTS  ]�( A��� ��9:  9�!= ��

3$6H� �0�( & -��! 2/$"� F&�� �� �� X$Y��    =� .���	( ;�	��

105  �		� Z		\! ��		E$�CTS 27 ) �		"�7/6  F&�		� �� (�		^��CTS  �		�

�5�� ;  2/$"�61 ) �"�1/58 �5�� F&�� �� (�^��  ; & -��!27 

) �"�2/35 �5�� F&�� �� (�^��  ;       	���� �	� .�	���� ���	� �0�	(

 9���E$� ;Z�� 9�K$!Double crush  ]�( �6B ��CTS   9�	!= ��

 L�Em! =� 2X$Y��7        ���	' h$	@ 2����	� /	$"� ]�	( �	� ��E$�  

)0  ����� ��G� (�^��Double crush    �	��  %�	B �� �0� .�����

 9�$! =� �'61  -��! ]�( �� ��E$�CTS 11   �	"�)18   =� & (�	^��

 9�$!37  �� ��E$�CTS   �0�	(33  ) �	"�2/89     ����	� ��	G� (�	^��

Double crush  F��� �	0� ;&�		'�& .���		(  9�		!=: =� F��"		�� �		� �		@

Mann-Whitney2 �U��� ; �$�  ]�(CTS ��   Y	�� 9�	!=$X   �	� ��

!$9�K  ����� �� Z��Double crush �1! ��� ) ��� 9���001/0 < P.(   

 ��3$6H�     ���	H! A�	�� �	� 9���E$� ;���BMI    �	� �	� 9���	E$� 2  

 F&�						�2kg/m 20 < BMI 22kg/m 25 < BMI < 2kg/m 20 &   
2kg/m 25 > BMI  =� & ���( 3$6H�105  2��E$�3 ) �"�9/2  (�^��

 ;����2kg/m 20 < BMI 228 ) �							"�7/26  ;���� (�							^��  
2kg/m 25 < BMI < 2kg/m 20  &74 ) �			"�5/70  ;���� (�			^��
2kg/m 25 > BMI  �	U���  ���� �� .����� ;   �$	�BMI   =� 9���	E$�  

3  �� ��E$�2kg/m 20 < BMI   ) ���	' h$	@0     ����	� ��	G� (�	^��

Double crush      =� �	' �	��  %�	B �� �	0� .�����28   ;���� ��	E$�  
2kg/m 25 < BMI < 2kg/m 20 29 ) �		"�1/32  9�		$! =� & (�		^��  

74  ;���� ��		E$�2kg/m 25 > BMI 235 ) �		"�3/47  ��		G� (�		^��

 �����Double crush   9�	!=: .���(Mann-Whitney     	���� �	�

F��� �0� �U��� 2�@  �$� ;BMI    �	� Z	\! 9���E$�CTS     �	� Z	�� �	� ��

 �����Double crush  �1! ) ��� 9��� ���030/0  =P.(  

 9�$! =�105    2�	1%�U! ���	! ��E$�96  ) �	"�4/91    ��	G� (�	^��

CTS   & �	���  ����� ����� ��9  ) �	"�6/8    ��	G� (�	^��CTS  ��

 9�$! =� .����� yG  ����� �����96        ��	��� ���	�� ;�	$��� �	� ��	E$�

 2����42 ) �"�8/43    9�	$! =� & (�	^��9      ���	�� ;�	$��� �	� ��	E$�

  2y	G  �����2  ) �	"�2/22     ����	� ��	G� (�	^��Double crush 

 9�!=: .���(Fisher's exact &�'�& ��; �0� F���2�@ �U��� ; �$�   �E	�

 �� Z\!CTS ��  ����� �� Z�� ��Double crush  	�1! ���  9�	��  ���	� 

)180/0  =P.( 

 =�105    �		� Z		\! ��		E$�CTS �		1%�U! ��  2�		I�B ;21  �		"�  

)20 F��"�� �$��� ����� =� ���! ��n �� (�^��  !  70K$� ;   .�	���'

 �� Z\! �����  70K$� �$%�1� 9�K$! 2�$�dE@48   �	"�)7/45   (�	^��

 & ���  @�?4� ]��^ ��36 ) �"�3/34   h$	@  \0�H� ��n �� (�^��

 E� ��m�� Z\! ����� ��  $%�1�     ����	� =&�	�  	��&���  ���� �� .�����

Double crush  �		� �		$��� ���		�� �		$%�1� 9�K		$! �		6B �		�CTS 2

 9�$! =� �' �( XY�!21      Z	\! ���	�� =� �	��! ��	n �� �' ;��E$�

 ! F��"��  2����'15 ) �"�4/71   =� 2(�	^��48     �	$%�1� �	' ;��	E$�

 2��(�� Z\! ����� ��  @�?4�23  �"�)9/71  =� & (�^��36   ;��	E$�

F��"		�� h$		@ �		' ;  2��		(��� �		$��� ���		�� =�  45�		� �		���6  �		"�  

)7/16    ����		� ��		G� (�		^��Double crush   9�		!=: .���		(  

Mann-Whitney �U��� ;    9�K	$! �	� �� �$��� ����� �$%�1� 9�K$! �$�

 ����� �� Z��Double crush  �1! ��� 9��� ��� )001/0 < P.(  

  

���  

k�@ �1%�U! �0� =�  "$^�� ;2  ����� L�$(  ����Double crush 

 �� �� 9�0Z\!CTS �1%�U! �� .��� ; B�2�I 105   �	� Z\! ���CTS 

�0: 9����E$� F�?��!�� �� #�� _0 ]�!  n �'    9�4"	^�  ��	(�' �%�

 �' ���( [�Y�� 2����� F��' �15��!34 ) �"�4/32  �	^��9: =� (   �	@

 & ��!71 ) �"�6/67 �^��   ����	� ��	5& X$Y�� ;��� .����� 9= (

Double crush    =� F��"	�� �	� 29���E$� �0� ��EMG-NCV   ��	5&
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  [�	
�� ;�$���) #�70&��  ��`�%�70���C5 2C6   �	0 &C7  ���	! (

�8^�� 2�$6�5 �� �5�� �� 9���E$� Sr� .���� ����  ���� ;  L&�(

Z�0 X$Y�� �� 3CTS ]�( 29:  2X$Y�� 9�!= ��BMI 9���E$� 2

 �	$��� ����� �$%�1� 9�K$!   ;�	$��� �E	� &2  3$	6H�   	( ;�	��� & ��

F���  �0Km� ���! F�!: ��� �� ;�@ &.���� ���� �$8��  

 l0���1%�U!  ;B�2�I � 9���� �' �44 ) �"�9/41  =� (�^��105 

�1%�U! ���! ��E$�2  ����� ��G�Double crush   =� .�	����34   ��	E$�

�1%�U! ���! ��!2 5/26   ����	� ��G� �^��Double crush  =� &71 

�1%�U! ���! 9= ��E$�2 3/49  ��G� �^�� �0� �����p����� 6! �0�u �%

 ! 9��� �0� �� F&Z� �@�  �' L�$(CTS 3��� ��   9�	0��: =� ��$� �@

   ����	� =&�	� #�EB� 2���Double crush   3��	� �� K	$�    �	�$� �	@

.��� �1%�U! ��   ;Lo & 9���7E@ )5 (�� &�; 866  �	"�  �	'  #�	EB� 

Z�� �� CTS & ���0��`�%�7  ����  �� 9: �@  ��	5&  �	(��   S	`)=� 

t��� 9��' 101 �"� �� A��� 1!$�@��; t&��(2  XY	�!  �	(  �	' 

198 �"� )26  (�^��=� �$9���E ��G�  ����	� Double crush )CTS 

3@ 9�!= �� ���0��`�%�7   	����  ( �	����  �	'  �	� ! 	$9�K  =&�	�  ����	� 

Double crush �� ��� F�!: �� �1%�U! ;  �	I�B  ���	YE@   p����	� 

�0� 2kZ�� !  ����� �� �8� 3mB  �	��E� ;  <�	� ��  �	1%�U! ; Lo & 

 9���7E@�(�� �' �&�B 7 ����� 1E5$� ���! �1%�U! ; �I�B ���.  

�dE@$� �� �1%�U! ; Schmid & Coppieters )6(2 !$9�K  =&�	� 

����� Double crush �� ]�1%�U! /8Y! �� 3@ �H!0�6 �(  �	' �� 

29: n$/ �&$1  =� !$9�K =&��  ����	� Double crush ��  ]�	1%�U! 

/8Y! T��K� �( .�� 9���� 2#�j! ��  �	1%�U! ; Pierre-Jerrome & 

Bekkelund )7(2 �0� !$9�K 53-16  �^��& ��  �	1%�U! ; Herczeg 
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Abstract 
Background: This study aimed to determine the incidence of double crush syndrome in patients with carpal 
tunnel syndrome and evaluate the association of the severity of carpal tunnel syndrome, onset to diagnosis 
interval of carpal tunnel syndrome, gender and body mass index (BMI) with double crush syndrome.  

Methods: In this descriptive cross-sectional study, 105 patients (71 women) with carpal tunnel syndrome 
diagnosed via clinical manifestations and electrophysiologic criteria were selected randomly. The presence of 
cervical radiculopathy (C5, C6, C7 roots involvement) was characterized using electromyography-nerve 
conduction velocity (EMG-NCV) as double crush syndrome in these patients. The risk factors of double crush 
syndrome were evaluated. 

Findings: The incidence of double crush syndrome in patients with carpal tunnel syndrome was 41.9% (44 
patients) which 9 of them (20.45%) were men and 35 (79.55%) were women. Among the men, 26.5%, and 
among the women, 49.3% showed double crush syndrome. None of the patients with body mass index of less 
than 20 kg/m2 had signs of double crush syndrome since 47.3% of patients with body mass index of more than 
25 kg/m2 had double crush syndrome. 

Conclusion: Our study confirms that severe carpal tunnel syndrome and constant physical activity in involved 
limb increase the incidence of double crush syndrome. It also shows that the incidence of double crush syndrome 
in women is higher than men and higher body mass index could be a risk factor for double crush syndrome. 

Keywords: Carpal tunnel syndrome, Double crush syndrome, Electromyography-nerve conduction velocity 
(EMG-NCV) 
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���� 1 �� 	
��� ���� ����� ��� ������ .���  ����� ���  !���"�#�  $�%�&�'( )4763 �./(1  

  ���� ���� � ���� (��� /�	�)  
 �����P  

���� �	�� ���� )��� /�	�(  
 �����P  

���� �  ����  �	
 ���!" (��� /�	�)  
 �����P  

  1 2 3 0 2 -1 5 -3 5 > 3 < 5 -3 7 -6 8 ≥ 

(���) *�  1/39 ± 5/8 7/36 ± 9/7 3/36 ± 1/8 001/0 < 7/38 ± 3/8 4/36 ± 9/7 5/34 ± 8/7 6/35 ± 3/8 001/0 < 1/39 ± 1/8 6/36 ± 0/8 3/34 ± 7/7 6/36 ± 4/7 001/0 < 

(!-./�01) �2" 9/69 ± 0/13 4/68 ± 1/13 0/69 ± 5/13 340/0 7/71 ± 4/13 5/ ± ±6/13 4/67 ± 2/12 3/69 ± 7/12 001/0 < 51/69 ± 3/3 0/69 ± 6/13 5/67 ± 2/12 7/ ± ±7/12 040/0 

34�
 �/5   ��6� )2kg/m( 55/25 ± 9/3 2/25 ± 7/4 0/25 ± 6/4  500/0 7/25 ± 8/4 9/24 ± 5/4 7/26 ± 17/4 1/25 ± 4/3 002/0 6/25 ± 9/4 0/25 ± 5/4 7/24 ± 1/4 9/24 ± 8/3 070/0 

(%) �2 59 63 52 001/0 < 35 58 69 66 001/0 < 53 54 69 67 001/0 < 

(%) �-� 74 79 82 001/0 < 85 82 74 78 001/0 < 78 82 74 85 001/0 < 

895 :;�0  <=  

)���� 2� -5>�6 (?�@A� 
32 51 51 001/0 < 32 52 65 62 001/0 < 30 50 64 65 001/0 < 

(%)  ��B0� 7 3 3 090/0 8 3 3 2 001/0 < 8 3 3 4 001/0 < 

(%) C6�A� 3 2 2 550/0 2 2 1 3 030/0 2 2 1 3 730/0 

�	A�0D C0E�FD2 (%) 5/31 5/35 9/34 190/0 0/35 0/34 9/36 5/37 050/0 4/33 4/34 6/37 6/27 140/0 
1  :> ��>$ S'*@ �� �*� ����� ����\$±  ?�$1K .�*� ,-.$ ����$ �� � $ (*U!�� ��>+$ b��J��One-way ANOVA ����\$ 
���  ?�$1K ' �!	�>" 
���>j!$ 
2

χ ����\$ 
��� �\X` 
���>j!$ 
  
*U� l�	� �!��� ���� ���0!	� ���$ �*�2  �P 
����� :��N>� �i� 1� S�+� �����>�  ��>I�+� �!0� �� ���	 k� 1� �!.

*U!��� ��N>�.  

  

 ����2 �� 	
��� ���� ����� �&�'( $�%����� 2&3�  .���  ����� ���  !���"�#�  $�%�&�'( )4763 �./(1  

  ���� ���� � ���� (��� /�	�)  
 �����P  

���� �	�� ���� )��� /�	�(  
 �����P  

���� �  ����  �	
 ���!" (��� /�	�)  
 �����P  

  1 2 3 0 2 -1 5 -3 5 > 3 < 5 -3 7 -6 8 ≥ 

�A�GH ?I�2 31 46 65 001/0 < 51 59 65 58 001/0 < 32 60 66 53 001/0 < 

��A/J K/43 81 84 86 120/0 82 86 84 79 020/0 76 86 85 81 001/0 < 

 ���� LA-����/44 19 15 14 070/0 19 14 16 27 001/0 < 20 14 15 26 001/0 < 

���/4 !�
 LA-�4 29 24 23 090/0 22 23 25 34 050/0 76 86 85 81 001/0 < 

  (���� /��6) ���9M� N-8�    001/0 <     001/0 <     001/0 < 

 �.-� �A1 2"� 35 19 2  13 7 7 10  32 6 6 5  
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 ����2 �� 	
��� ���� ����� �&�'( $�%����� 2&3�  .���  ����� ���  !���"�#�  $�%�&�'( )4763 �./(1 (	����) 

  ���� ���� � ���� (��� /�	�)  
 �����P 

���� �	�� ���� )��� /�	�(  
 �����P 

���� �  ����  �	
 ���!" (��� /�	�)  
 �����P 

  1 2 3 0 2 -1 5 -3 5 > 3 < 5 -3 7 -6 8 ≥ 

4 -2 15 25 10  18 13 14 14  23 14 13 12  

6 -5 15 25 10  11 10 18 17  7 11 12 11  

2"� -� 38 42 75  56 67 66 58  37 68 67 52  

�GH �-�� <�FA�� N-8�5 45 51 53 020/0 46 54 57 54 001/0 < 45 53 58 51 003/0 < 

���0
/� N-8�    001/0 <     001/0 <     001/0 < 

1 ≤ ��/0E 28 31 22  31 24 23 29  33 24 23 24  

3 -2 48 50 52  46 53 50 34  46 52 50 49  

4 -3 15 14 19  16 17 19 19  13 18 20 14  

4 > 8 4 5  6 4 6 17  7 4 6 11  

�-1 P-�  �GH N-8�    001/0 <     001/0 <     001/0 < 

�.-� 21 12 11  15 12 9 10  17 12 8 8  

3 -1 65 69 70  68 70 68 66  70 70 69 53  

6 -4 9 69 70  11 13 19 20  8 13 19 12  

2"� -� 2 2 3  4 2 2 3  3 3 2 3  

�A"��  �GH N-8� ���    006/0 <     001/0 <     001/0 < 

�.-� 9 7 6  12 5 5 2  12 6 4 3  

3 -1 43 40 38  46 40 31 26  46 40 31 34  

6 -4 32 34 31  28 32 37 33  29 31 36 36  

7 ≥ 15 19 25  13 23 29 40   22 28 27  
1 ����\$ S'*@ �� �*� �����  *E�� ��*U!��.  ?�$1K2

χ ��\$ 
��� l�	� �!��� ���� ���0!	� ���$ Y��2 �*�' �iU$ ?���T �*�' �.>�� �� ]�8� �P ����P :���78 
�� �$ b�c$ �iU$ ��` �� �� ���78 
�� *UUP l3 � �78 ?*��@ �P 
����� %��N� w�T ��>T �� a	�!$ �*���P l4     1� ��!�P ��P 
������10   ��\>��

�T b�E�*���P �78 ?� l5  ?���T �78 :>& �.>�� �� ]�8� �P 
����� :?���T �78 :>& Y�+��$ ?*>���Y�+��$ �$ *U���.  
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 4�51	67�% 8�� 9�:5 . "�#� !��� ���  ����� ��� �� ;< $�=�� � $����6# $ >�=? �� �&�'( $�% ) �/��&� ;@��4763  ;��3< .(�./2
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 ����3 .F/�5 CGA/ 	67�% 8�� $��? "�5 4&�
  $����6# $  �� ;< $�=�� ����  ����� ���  !���"�#�  $�%�&�'( )4763 �./(1  

  ���� ���� � ���� (��� /�	�)  ���� �	�� ���� )��� /�	�(  ���� �  ����  �	
 ���!" (��� /�	�)  

  1 2 3 0 2 -1 5 -3 5 > 3 < 5 -3 7 -6 8 ≥ 

 '�(	%&�� ��+,-%" �             
>�J I�� 00/1 )98/0-45/0 (67/0 )70/0-33/0 (48/0 00/1 )93/0-60/0( 75/0  )88/0-48/0 (65/0  )32/1-26/0 (58/0  00/1 )75/0-43/0 (57/0  )70/0-35/0 (49/0  )05/1-33/0 (59/0  

 I��21 00/1 )03/1-44/0 (67/0 )78/0-34/0 (52/0 00/1 )86/0-53/0 (67/0 )77/0-39/0 (55/0 )39/1-26/0 (61/0 00/1 )75/0-40/0 (55/0 )67/0-30/0 (45/0 )14/1-33/0 (61/0 
 I��32 00/1 )07/1-40/0 (65/0 )84/0-32/0 (52/0 00/1 )95/0-55/0 (72/0 )83/0-39/0 (57/0 )43/1-20/0 (54/0 00/1 )77/0-38/0 (54/0 )70/0-29/0 (45/0 )09/1-26/0 (54/0 
 I��43 00/1 )23/1-41/0 (73/0 )05/1-37/0 (62/0 00/1 )04/1-58/0 (78/0 )91/0-41/0 (61/0 )51/1-21/0 (57/0 00/1 )87/0-41/0 (59/0 )79/0-31/0 (50/0 )13/1-21/0 (49/0 
 I��44 00/1 )27/1-42/0 (73/0 )07/1-37/0 (63/0 00/1 )03/1-56/0 (76/0 )92/0-40/0 (61/0 )51/1-21/0 (56/0 00/1 )90/0-41/0 (61/0 )82/0-31/0 (51/0 )18/1-21/0 (50/0 

*��): �+�(            
>�J I�� 00/1 )38/0-54/0 (79/0 )94/0-32/0 (54/0 00/1 )03/1-50/0 (72/0 )86/0-31/0 (51/0  )54/1-02/0 (20/0  00/1 )70/0-34/0 (49/0 )59/0-21/0 (35/0  )67/0-06/0 (20/0  

 I��1 00/1 )24/1-37/0 (68/0 )90/0-28/0 (51/0 00/1 )03/1-50/0 (72/0 )86/0-31/0 (51/0 )54/1-02/0 (20/0 00/1 )70/0-30/0 (46/0 )60/0-19/0 (34/0 )76/0-06/0 (22/0 
� I�2 00/1 )03/1-26/0 (52/0 )86/0-23/0 (44/0 00/1 )14/1-50/0 (76/0 )86/0-27/0 (48/0 )97/1-03/0 (26/0 00/1 )73/0-28/0 (45/0 )58/0-16/0 (31/0 )93/0-07/0 (27/0 

 I��3 00/1 )09/1-25/0 (53/0 )02/1-25/0 (50/0 00/1 )38/1-57/0 (89/0 )08/1-31/0 (58/0 )36/2-04/0 (31/0 00/1 )81/0-29/0 (49/0 )69/0-18/0 (35/0 )13/1-05/0 (35/0 
 I��4 00/1 )05/1-23/0 (50/0 )90/0-21/0 (44/0 00/1 )20/1-48/0 (76/0 )00/1-28/0 (53/0 )14/2-03/0 (27/0 00/1 )71/0-25/0 (42/0 )63/0-16/0 (32/0 )00/1-04/0 (22/0 

:� YW �+W *�T3� ��7 4+G            
>�J I�� 00/1 )15/1-44/0 (71/0 )70/0-28/0 (44/0 00/1 )92/0-48/0 (67/0 )79/0-32/0 (50/0  )85/1-21/0 (63/0  00/1 )74/0-37/0 (53/0 )76/0-31/0 (49/0  )72/1-39/0 (82/0  

 I��1 00/1 )27/1-44/0 (75/0 )85/0-30/0 (51/0 00/1 )92/0-48/0 (67/0 )79/0-32/0 (50/0 )85/0-21/0 (63/0 00/1 )74/0-34/0 (50/0 )68/0-25/0 (41/0 )75/1-35/0 (79/0 
 I��2 00/1 )32/1-39/0 (71/0 )91/0-27/0 (50/0 00/1 )95/0-46/0 (66/0 )90/0-34/0 (55/0 )00/2-17/0 (59/0 00/1 )80/0-33/0 (51/0 )79/0-26/0 (46/0 )81/1-30/0 (73/0 
 I��3 00/1 )78/1-45/0 (90/0 )36/1-35/0 (70/0 00/1 )99/0-46/0 (68/0 )91/1-33/0 (55/0 )97/1-16/0 (57/0 00/1 )03/1-62/0 (05/0 )94/0-29/0 (52/0 )30/1-10/0 (36/0 
 I��4 00/1 )73/1-43/0 (86/0 )32/1-34/0 (67/0 00/1 )01/1-46/0 (69/0 )98/0-34/0 (58/0 )04/2-17/0 (59/0 00/1 )99/0-37/0 (61/0 )98/0-29/0 (54/0 )38/1-10/0 (38/0 

 ����W� +�(�;            
>�J I�� 00/1 )12/1-40/0 (67/0 )90/0-34/0 (55/0 00/1 )85/0-45/0 (62/0 )89/0-37/0 (58/0  )57/1-14/0 (47/0  00/1 )99/0-46/0 (68/0 )05/1-41/0 (65/0  )57/1-14/0 (47/0  

 I��1 00/1 )30/1-42/0 (74/0 )06/1-35/0 (61/0 00/1 )85/0-45/0 (62/0 )89/0-37/0 (58/0 )57/1-14/0 (47/0 00/1 )00/1-43/0 (66/0 )97/0-34/0 (58/0 )57/1-14/0 (47/0 
 I��2 00/1 )70/1-42/0 (84/0 )46/1-37/0 (74/0 00/1 )94/0-46/0 (66/0 )02/1-39/0 (63/0 )75/1-09/0 (41/0 00/1 )02/1-39/0 (64/0 )09/1-34/0 (61/0 )75/1-09/0 (41/0 
 I��3 00/1 )96/1-44/0 (93/0 )77/1-41/0 (86/0 00/1 )96/0-45/0 (66/0 )98/0-35/0 (59/0 )66/1-08/0 (38/0 00/1 )06/1-40/0 (65/0 )07/1-32/0 (59/0 )66/1-08/0 (38/0 
 I��4 00/1 )23/2-46/0 (01/1 )05/2-44/0 (95/0 00/1 )93/0-43/0 (63/0 )97/0-34/0 (57/0 )67/1-08/0 (37/0 00/1 )15/1-41/0 (69/0 )16/1-33/0 (62/0 )00/1-08/0 (37/0 

1 ��'*J$ ' y��� �X�� S'*@ �� �*� ����� ����\$  ?�U>�`� 
95  
��$K ?�$1K 1� ���0!	� �� ' *U!�� *E���*$K �	� �� k>!�;I ?�>	��� � .*��*U!��� �� ��1 ����$ 1� �!.>� �� k� �P 
����( )��'1 
�>	 :*�*� V��+5 ����� ��	 �� �!X$      ��� 
�7�8 q���5� �� �������5 q*�) �1�*��� 
     ��� O���+$ (a�	�!$

(�.>�� l �� 
�78 b�E 1� y" �*UUP �&���� 
�" )��&�) �78 b�E 1� y" 
�" )��&��1�*�� 
 �"� ��� ' (�.>�� �� O��+$ (a	�!$ �	 �� ���) �!	��(�.>�� �� O��+$ (�� a	' �� %1 l2  S*$1yU@ ' :	 
��� �*� #�*+5 : l3  S*$2 : 
��� �!.>� #�*+5�+�   ������ ' ?*>�.P �� >�	 (��N>� �>I l4 

 S*$3 #�*+5 :.>� (2��	 �>8) ?���T ���	 ((�iU$ (�iU$��) ���78 �i� 
��� �! 2��	> 10 ���JXE b�c$ ((�\>�� ) (�!0� �� ��� k� �� N���4 -2  (�!0� �� ���6 -5 �!0� 1'� �� (�����'�� 
�78 b�c$ ((�.>�� �� ]�8� (���� ��N���) �78 ����� Y�+��$ b�c$ ((   (N����) ���3 -1 (6 -4 (7 ≥    ((��!0� �� ����

 (N���) ���P }�	 
�78 b�c$3 -1 (6 -4 (≤ 7 �� ((�!0� �� �a	�!$) Y�+��$ b�c$ ��5(w�T �>8 �� w�T) ?*��@ ((���1 ( l5  S*$4����� #�*+5 : ���5 ,T�� 
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 ����4 .F/�5 CGA/ 	67�% 8�� $��? "�5 4&�
  $����6# $  �� ;< $�=�� ����  ����� ���  !���"�#�  $�%�&�'( )4763 �./C:AH� I:�.  	? (1  

  ���� ���� � ���� (��� /�	�)  ���� �	�� ���� )��� /�	�(  ���� �  ����  �	
 ���!" (��� /�	�)  

  1 2 3 0 2 -1 5 -3 5 > 3 < 5 -3 7 -6 8 ≥ 

���-�             

��Q�� R/�                   

!�4 ��� 00/1 )89/0-25/0 (48/0 )75/0-23/0 (42/0 00/1 )18/1-62/0 (86/0  )78/1-67/0 (10/1  -  00/1 )75/0-43/0 (57/0  )70/0-35/0 (49/0  -  

 ���21 00/1 )01/1-21/0 (46/0 )99/0-23/0 (48/0 00/1 )39/1-65/0 (95/0 )16/2-71/0 (24/1 - 00/1 )75/0-40/0 (55/0 )67/0-30/0 (45/0 - 

 ���32 00/1 )38/1-22/0 (56/0  )57/1-27/0 (64/0 00/1 )53/1-68/0 (02/1 )38/2-72/0 (31/1 - 00/1 )77/0-38/0 (54/0 )70/0-29/0 (45/0 - 

 ���43 00/1 )81/1-25/0 (68/0 )19/2-34/0 (86/0 00/1 )60/1-67/0 (04/1 )69/2-77/0 (44/1 - 00/1 )87/0-41/0 (59/0 )79/0-31/0 (50/0 - 

 ���44 00/1 )75/1-23/0 (63/0 )04/2-29/0 (77/0 00/1 )64/1-66/0 (04/1 )74/2-73/0 (42/1 - 00/1 )90/0-41/0 (61/0 )82/0-31/0 (51/0 - 

S��"2  -0�            

!�4 ��� 00/1 )66/1-26/0 (66/0 )30/1-22/0 (54/0 00/1 )50/1-60/0 (94/0 )73/1-36/0 (79/0  -  00/1 )70/0-34/0 (49/0 )59/0-21/0 (35/0  -  

 ���1 00/1 )58/1-16/0 (51/0 )45/1-17/0 (50/0 00/1 )23/2-66/0( 25/1 )64/2-45/0 (09/1 - 00/1 )70/0-30/0 (46/0 )60/0-19/0 (34/0 - 

 ���2 00/1 )38/3-15/0 (73/0 )81/3-20/0 (88/0 00/1 )44/2-69/0 (30/1 )78/2-41/0 (07/1 - 00/1 )73/0-28/0 (45/0 )58/0-16/0 (31/0 - 

 ���3 00/1 )83/3-16/0 (80/0 )53/4-22/0 (01/1 00/1 )23/3-80/0( 61/1 )72/3-50/0 (36/1 - 00/1 )81/0-29/0 (49/0 )69/0-18/0 (35/0 - 

 ���4 00/1 )41/4-15/0 (82/0 )57/4-18/0 (91/0 00/1 )73/2-61/0 (29/1 )44/3-38/0 (14/1 - 00/1 )71/0-25/0 (42/0 )63/0-16/0 (32/0 - 

2� T�  -� S�UV� �GH N-�            

!�4 ��� 00/1 )19/1-20/0 (49/0 )98/0-19/0 (43/0 00/1 )52/1-58/0 (94/0 )79/0-32/0 (50/0  -  00/1 )74/0-37/0 (53/0 )76/0-31/0 (49/0  -  

 ���1 00/1 )67/1-17/0 (53/0 )56/1-18/0 (53/0 00/1 )92/1-61/0 (08/1 )79/0-32/0 (50/0 - 00/1 )74/0-34/0 (50/0 )68/0-25/0 (41/0 - 

 ���2 00/1 )07/2-15/0 (56/0 )18/2-19/0 (64/0 00/1 )88/1-56/0 (03/1 )90/0-34/0 (55/0 - 00/1 )80/0-33/0 (51/0 )79/0-26/0 (46/0 - 

 ���3 00/1 )57/4-19/0 (95/0 )06/6-30/0 (35/1 00/1 )72/1-50/0 (93/0 )44/2-33/0 (89/0 - 00/1 )03/1-62/0 (05/0 )94/0-29/0 (52/0 - 

 ���4 00/1 )80/4-20/0 (98/0 )95/5-29/0 (31/1 00/1 )95/1-52/0 (01/1 )97/2-38/0 (06/1 - 00/1 )99/0-37/0 (61/0 )98/0-29/0 (54/0 - 

��� ��� -���.            

!�4 ��� 00/1 )15/0-35/0 (18/0 )22/0-48/0 (65/0 00/1 )16/1-48/0 (75/0 )29/2-65/0 (22/1  - 00/1 )44/1-39/0 (75/0 )63/2-53/0 (18/1  - 
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 ����4 .F/�5 CGA/ 	67�% 8�� $��? "�5 4&�
  $����6# $  �� ;< $�=�� ����  ����� ���  !���"�#�  $�%�&�'( )4763 �./C:AH� I:�.  	? (1 (	����)  

  ���� ���� � ���� (��� /�	�)  ���� �	�� ���� )��� /�	�(  ���� �  ����  �	
 ���!" (��� /�	�)  

  1 2 3 0 2 -1 5 -3 5 > 3 < 5 -3 7 -6 8 ≥ 

 ���1 00/1 )10/1-13/0 (38/0 )51/1-22/0 (58/0 00/1 )10/1-42/0 (68/0 )03/2-46/0 (97/0 - 00/1 )89/1-38/0 (84/0 )06/3-42/0 (13/1 - 

 ���2 00/1 )42/1-13/0 (43/0 )00/2-23/0 (68/0 00/1 )26/1-45/0 (75/0 )45/2-54/0 (15/1 - 00/1 )15/2-37/0 (90/0 )82/3-47/0 (34/1 - 

 ���3 00/1 )47/2-16/0 (62/0 )09/4-33/0 (16/1 00/1 )23/1-41/0 (71/0 )56/2-52/0 (16/1 - 00/1 )77/2-44/0 (11/1 )17/5-53/0 (73/1 - 

 ���4 00/1 )24/2-14/0 (56/0 )01/4-31/0 (12/1 00/1 )23/1-40/0 (70/0 )90/2-49/0 (13/1 - 00/1 )80/2-44/0 (11/1 )21/5-55/0 (69/1 - 

���2                        

��Q�� R/�             

!�4 ��� 00/1 )28/1-48/0 (78/0 )89/0-34/0 (55/0 00/1 )68/0-37/0 (50/0  )52/0-23/0 (35/0  )29/1-23/0 (54/0  00/1 )74/0-36/0 (51/0  )54/0-22/0 (34/0  )36/1-23/0 (56/0  

 ���1 00/1 )29/1-46/0 (77/0 )87/0-32/0 (53/0 00/1 )66/0-34/0 (47/0 )51/0-22/0 (33/0 )58/1-26/0 (65/0 00/1 )70/0-33/0 (48/0 )52/0-22/0 (33/0 )64/1-26/0 (66/0 

 ���2 00/1 )23/1-37/0 (68/0 )83/0-25/0 (46/0 00/1 )71/0-33/0 (49/0 )53/0-20/0 (32/0 )67/1-21/0 (59/0 00/1 )64/0-27/0 (42/0 )49/0-17/0 (29/0 )46/1-17/0 (50/0 

 ���3 00/1 )29/1-36/0 (68/0 )94/0-26/0 (50/0 00/1 )84/0-37/0 (55/0 )60/0-21/0 (35/0 )97/1-23/0 (68/0 00/1 )70/0-27/0 (44/0 )52/0-16/0 (29/0 )59/1-18/0 (54/0 

 ���4 00/1 )39/1-37/0 (72/0 )01/1-27/0 (53/0 00/1 )82/0-35/0 (54/0 )61/0-21/0 (35/0 )95/1-23/0 (67/0 00/1 )75/0-28/0 (46/0 )57/0-18/0 (32/0 )73/1-19/0 (58/0 

S��"2  -0�            

!�4 ��� 00/1 )71/1-42/0 (85/0 )11/1-28/0 (56/0 00/1 )75/0-32/0 (49/0 )58/0-18/0 (32/0  )32/1-02/0 (17/0  00/1 )72/0-28/0 (45/0 )54/0-15/0 (28/0  )23/1-02/0 (16/0  

 ���1 00/1 )54/1-37/0 (75/0 )01/1-25/0 (50/0 00/1 )73/0-29/0 (46/0 )59/0-17/0 (32/0 )56/1-02/0 (20/0 00/1 )70/0-25/0 (42/0 )55/0-15/0 (28/0 )46/1-02/0 (19/0 

 ���2 00/1 )02/1-21/0 (43/0 )72/0-16/0 (34/0 00/1 )76/0-26/0 (45/0 )55/0-13/0 (26/0 )03/2-03/0 (26/0 00/1 )60/0-19/0 (34/0 )45/0-09/0 (21/0 )58/1-02/0 (20/0 

 ���3 00/1 )01/1-19/0 (44/0 )81/0-16/0 (36/0 00/1 )96/0-30/0 (54/0 )69/0-14/0 (32/0 )47/2-03/0 (30/0 00/1 )66/0-19/0 (35/0 )50/0-10/0 (22/0 )68/1-02/0 (20/0 

 ���4 00/1 )99/0-18/0 (42/0 )76/0-14/0 (33/0 00/1 )85/0-26/0 (47/0 )66/0-14/0 (30/0 )18/2-03/0 (26/0 00/1 )61/0-17/0 (32/0 )50/0-09/0 (22/0 )55/1-02/0 (19/0 

2� T�  -� S�UV� �GH N-�            

!�4 ��� 00/1 )39/1-44/0 (78/0 )83/0-27/0 (47/0 00/1 )73/0-35/0 (50/0 )61/0-22/0 (37/0  )58/1-18/0 (53/0  00/1 )61/0-27/0 (41/0 )53/0-18/0 (31/0  )34/1-14/0 (44/0  

 ���1 00/1 )47/1-44/0 (81/0 )89/0-27/0 (49/0 00/1 )74/0-34/0 (50/0 )64/0-22/0 (38/0 )90/1-20/0 (63/0 00/1 )61/0-26/0 (40/0 )55/0-18/0 (32/0 )62/1-17/0 (53/0 

 ���2 00/1 )50/1-37/0 (75/0 )90/0-23/0 (45/0 00/1 )76/0-31/0 (48/0 )74/0-23/0 (42/0 )11/2-16/0 (59/0 00/1 )62/0-23/0 (38/0 )63/0-18/0 (34/0 )70/1-12/0 (46/0 

 ���3 00/1 )82/1-38/0 (84/0 )17/1-25/0 (54/0 00/1 )85/0-32/0 (52/0 )76/0-22/0 (41/0 )18/2-16/0 (59/0 00/1 )03/1-62/0 (05/0 )94/0-29/0 (52/0 )76/0-25/0 (44/0 
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  ���� ���� � ���� (��� /�	�)  ���� �	�� ���� )��� /�	�(  ���� �  ����  �	
 ���!" (��� /�	�)  

  1 2 3 0 2 -1 5 -3 5 > 3 < 5 -3 7 -6 8 ≥ 

 ���4 00/1 )77/1-37/0 (81/0 )14/1-24/0 (52/0 00/1 )83/0-31/0 (51/0 )77/0-22/0 (41/0 )21/2-16/0 (60/0 00/1 )99/0-37/0 (61/0 )98/0-29/0 (54/0 )74/0-24/0 (42/0 

��� ��� -���.            

!�4 ��� 00/1 )33/0-87/0 (67/0 )33/0-61/0 (13/0 00/1 )91/0-40/0 (61/0 )78/0-27/0 (46/0  )77/1-15/0 (51/0  00/1 )99/0-46/0 (68/0 )05/1-41/0 (65/0  )01/1-39/0 (63/0  

 ���1 00/1 )80/1-46/0 (92/0 )20/1-32/0 (62/0 00/1 )82/0-35/0 (54/0 )76/0-25/0 (44/0 )00/2-16/0 (57/0 00/1 )00/1-43/0 (66/0 )97/0-34/0 (58/0 )97/0-36/0 (59/0 

 ���2 00/1 )62/2-44/0 (08/1 )82/1-32/0 (76/0 00/1 )89/0-33/0 (54/0 )82/0-23/0 (43/0 )28/2-11/0 (50/0 00/1 )02/1-39/0 (64/0 )09/1-34/0 (61/0 )96/0-30/0 (54/0 

 ���3 00/1 )39/2-39/0 (96/0 )67/1-27/0 (68/0 00/1 )97/0-33/0 (56/0 )81/0-20/0 (41/0 )45/2-11/0 (52/0 00/1 )06/1-40/0 (65/0 )07/1-32/0 (59/0 )88/0-26/0 (48/0 

 ���4 00/1 )09/3-43/0 (15/1 )19/2-31/0 (83/0 00/1 )95/0-31/0 (54/0 )83/0-20/0 (41/0 )43/2-11/0 (52/0 00/1 )15/1-41/0 (69/0 )16/1-33/0 (62/0 )00/1-28/0 (53/0 
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  ���� ���� � ���� (��� /�	�)  ���� �	�� ���� )��� /�	�(  ���� �  ����  �	
 ���!" (��� /�	�)  

  1 2 3 0 2 -1 5 -3 5 > 3 < 5 -3 7 -6 8 ≥ 

�/5 34�
   ���6   

)2kg/m 25 <(  

    
       

��Q�� R/�                   

!�4 ��� 00/1 )26/1-40/0 (71/0 )86/0-28/0 (49/0 00/1 )90/0-48/0 (66/0  )65/0-26/0 (42/0  )75/1-19/0 (58/0  00/1 )72/0-33/0 (48/0  )51/0-18/0 (30/0  )32/1-14/0 (43/0  

 ���21 00/1 )68/1-45/0 (87/0 )16/1-32/0 (61/0 00/1 )94/0-41/0 (59/0 )56/0-20/0 (34/0 )96/1-20/0 (63/0 00/1 )82/0-33/0 (52/0 )53/0-16/0 (30/0 )75/1-17/0 (55/0 

 ���32 00/1 )41/1-32/0 (68/0  )03/1-25/0 (51/0 00/1 )94/0-42/0 (63/0 )63/0-21/0 (36/0 )58/2-25/0 (81/0 00/1 )76/0-27/0 (45/0 )52/0-14/0 (27/0 )96/1-18/0 (59/0 

 ���43 00/1 )65/1-33/0 (74/0 )34/1-28/0 (62/0 00/1 )02/1-43/0 (66/0 )69/0-21/0 (38/0 )56/2-24/0 (78/0 00/1 )91/0-30/0 (52/0 )63/0-16/0 (32/0 )15/2-18/0 (63/0 

!�4 ��� 00/1 )41/2-46/0 (05/1 )63/1-33/0 (73/0 00/1 )80/0-37/0 (54/0 )67/0-21/0 (38/0  )80/1-03/0 (23/0  00/1 )59/0-23/0 (37/0 )48/0-13/0 (25/0  )25/1-02/0 (16/0  

 ���1 00/1 )38/2-39/0 (97/0 )69/1-29/0 (71/0 00/1 )83/0-34/0 (53/0 )72/0-20/0 (38/0 )14/2-03/0 (27/0 00/1 )65/0-22/0 (38/0 )54/0-13/0 (26/0 )55/1-02/0 (19/0 

 ���2 00/1 )02/2-27/0 (74/0 )53/1-22/0 (58/0 00/1 )95/0-35/0 (57/0 )76/0-18/0 (37/0 )88/2-04/0 (36/0 00/1 )59/0-18/0 (32/0 )49/0-10/0 (22/0 )71/1-02/0 (21/0 

 ���3 00/1 )13/2-26/0 (75/0 )75/1-23/0 (63/0 00/1 )20/1-40/0 (69/0 )92/0-19/0 (42/0 )04/3-04/0 (37/0 00/1 )70/0-19/0 (37/0 )56/0-10/0 (24/0 )75/1-02/0 (21/0 

2� T�  -� S�UV� N-� �GH            

!�4 ��� 00/1 )59/1-35/0 (75/0 )98/0-23/0 (47/0 00/1 )98/0-42/0 (65/0 )85/0-25/0 (46/0  )83/2-14/0 (64/0  00/1 )62/0-23/0 (38/0 )56/0-15/0 (29/0  )76/1-08/0 (39/0  

 ���1 00/1 )93/0-35/0 (57/0 )69/0-17/0 (34/0 00/1 )84/0-41/0 (59/0 )56/0-20/0 (34/0 )96/1-20/0 (63/0 00/1 )68/0-22/0 (39/0 )52/0-12/0 (25/0 )02/2-09/0 (43/0 

 ���2 00/1 )32/2-32/0 (86/0 )55/1-22/0 (59/0 00/1 )81/0-29/0 (48/0 )66/0-15/0 (32/0 )82/2-13/0 (60/0 00/1 )57/0-17/0 (31/0 )48/0-10/0 (21/0 )92/1-08/0 (40/0 

 ���3 00/1 )12/4-41/0 (30/1 )07/4-39/0 (27/1 00/1 )88/0-29/0 (51/0 )72/0-15/0 (33/0 )49/2-10/0 (52/0 00/1 )95/0-23/0 (47/0 )79/0-13/0 (33/0 )39/2-09/0 (47/0 

��� ��� -���.            

!�4 ��� 00/1 )42/1-31/0 (66/0 )10/1-26/0 (53/0 00/1 )19/1-50/0 (77/0 )11/1-34/0 (61/0  )19/3-16/0 (72/0 00/1 )35/1-42/0 (76/0 )19/1-28/0 (58/0 )23/3-14/0 (69/0 

 ���1 00/1 )76/1-32/0 (75/0 )36/1-26/0 (60/0 00/1 )91/0-35/0 (57/0 )74/0-19/0 (38/0 )85/2-13/0 (60/0 00/1 )42/1-38/0 (74/0 )04/1-20/0 (46/0 )73/3-15/0 (77/0 

 ���2 00/1 )98/1-26/0 (73/0 )67/1-24/0 (63/0 00/1 )91/0-35/0 (60/0 )83/0-19/0 (40/0 )50/3-16/0 (74/0 00/1 )29/1-31/0 (64/0 )02/1-18/0 (43/0 )86/3-15/0 (77/0 

 ���3 00/1 )10/2-26/0 (74/0 )90/1-25/0 (68/0 00/1 )79/0-33/0 (57/0 )79/0-17/0 (37/0 )25/3-14/0 (67/0 00/1 )45/1-33/0 (70/0 )09/1-18/0 (44/0 )04/4-15/0 (78/0 
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 ���!" (��� /�	�) 

  1 2 3 0 2 -1 5 -3 5 > 3 < 5 -3 7 -6 1 

�/5 34�
   ���6 )2kg/m 25 ≥(           

��Q�� R/�             

!�4 ��� 00/1 )16/1-37/0 (66/0 )90/0-30/0 (52/0 00/1 )11/1-57/0 (80/0  )57/1-65/0 (01/1  )01/2-17/0 (59/0  00/1 )02/1-43/0 (66/0  )14/0-50/0 (84/0  )70/0-35/0 (49/0  
 ���21 00/1 )00/1-30/0 (55/0 )83/0-27/0 (47/0 00/1 )04/1-50/0 (73/0 )44/1-55/0 (89/0 )19/2-18/0 (62/0 00/1 )94/0-38/0 (60/0 )29/1-42/0 (74/0 )67/0-30/0 (45/0 

 ���32 00/1 )47/1-34/0 (71/0 )20/1-29/0 (59/0 00/1 )20/1-52/0 (80/0 )64/1-55/0 (95/0 )08/2-03/0 (26/0 00/1 )21/1-40/0 (70/0 )66/1-45/0 (86/0 )70/0-29/0 (45/0 

 ���43 00/1 )67/1-35/0 (77/0 )40/1-31/0 (66/0 00/1 )40/1-57/0 (89/0 )73/1-53/0 (96/0 )34/2-03/0 (29/0 00/1 )26/1-40/0 (71/0 )62/1-40/0 (81/0 )79/0-31/0 (50/0 

S��"2  -0�            

!�4 ��� 00/1 )34/1-24/0 (56/0 )84/1-16/0 (36/0 00/1 )72/1-53/0 (96/0 )82/1-33/0 (78/0  -  00/1 )04/1-27/0 (53/0 )20/1-19/0 (48/0  -  
 ���1 00/1 )16/1-20/0 (48/0 )75/0-13/0 (32/0 00/1 )89/1-49/0 (96/0 )94/1-31/0 (77/0 - 00/1 )96/0-23/0 (47/0 )11/1-17/0 (43/0 - 
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The Relationship between the Meal Frequency and Functional Dyspepsia in 

Iranian Adults 

 
Shakiba Hassanzadeh MD1, Parvane Saneei MSc2, Ammar Hassanzadeh-Keshteli MD1,  

Hamed Daghaghzadeh MD3, Ahmad Esmaillzadeh PhD4, Peyman Adibi MD5 

 
Abstract 
Background: Limited data are available linking diet-related practices to functional dyspepsia (FD). We aimed to 
investigate the Relationship between the meal frequency and prevalence of functional dyspepsia among a large 
sample of Iranian adults. 

Methods: In this cross-sectional study, 4763 individuals of general adult population in Isfahan, Iran, were asked 
to report how many main meals and snacks they consumed each day. Frequency of total meals was defined by 
summing up the frequency of main meals and snacks and participants were categorized into 4 categories of < 3, 
3-5, 6-7 and ≥ 8 meals/day. The symptoms of functional dyspepsia were assessed using a validated Persian 
version of Rome III questionnaire. Functional dyspepsia was defined as bothersome postprandial fullness, early 
satiation, and/or epigastric pain or epigastric burning. 

Findings: Compared to those who had one main meal/day, individuals who had consumed 3 main meals/day had 
a lower chance for early satiation (Odds Ratio: 0.44; 95% Confidence Interval: 0.21-0.90). In Addition, 
compared to those that never consumed snacks, individuals who had consumed 3 to 5 snacks/day were 39% less 
likely to have functional dyspepsia (OR: 0.61; 95% CI: 0.40-0.92), 42% lower odds of postprandial fullness 
(OR: 0.58; 95% CI: 0.34-0.98) and 43% lower chance of epigastric pain (OR: 0.57; 95% CI: 0.34-0.97). After 
adjustment for potential confounders, including diet-related behaviors, individuals with 6-7 total meal and 
snacks/day had lower odds of functional dyspepsia (OR: 0.51; 95% CI: 0.31-0.82) compared with those with less 
than 3 meal and snacks/day. Such inverse association was also seen between the meal and snack frequency and 
early satiation (OR: 0.32; 95% CI: 0.16-0.63) and postprandial fullness (OR: 0.54; 95% CI: 0.29-0.98).  

Conclusion: We found an inverse association between the meal and snack frequency and prevalence of 
functional dyspepsia and its components. Prospective studies are required to confirm these findings. 

Keywords: Meal frequency, snack, functional dyspepsia, early satiation, postprandial fullness, epigastric pain 
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   R���B+� �� ����1: z��� )����#8, .�+"%� (���� M��: �1�+ 4����

��
G �S���E) ���
G �,�*� �" 5��� ��   !��� R@�E )   ���;, )

     g��s�  4%�7 �" "��E M���: ���� � (�� ��(�' �P+ �" ��
G i�

���� i��� J��6%� z����� � "��� )������#8, .���+"%�  i��� � i���� 

����  !����� ��G� ��#V�� n���  )    ���,�" .���"�' 4����� g��s�    9��'

���� ���� �6������ )%;D+�"  �	���6 �� "%� ��#V�� �6���   ���,�" )

)���(�- !���D, ���, ���P+ 5C� 4�6 �" ��, �� ������  ����� )

.5��" �� �Q,  

�����" ��,�" 9"�%, !��' !���� 5#1S� �� "���+��6�  $�
� )��   ���

 !��*�10 ������ ��,�" ��
G- )���(�     ���,�" ��Q�� 9����� !��' �

�����" !���� 5#1S� �� "���+��6� $
� )��  ���
G .�+"%*+ 5(���" ��

 �7 ��,�"10 ��
G  )60 �	#3"    � )"��( ��%�& �� )�2   �" ���
G

��<�   f��� �� �+�,�" W����  .��"�' ���'��  +��,�" ����(��  ������� :

�*����)  "������)    �+��� ������ ���,�" �" �)14� � (   �%��( f���

) �+�,�" 5����15�+"%,�? .��"�' z��k�6� (    ��� 9!���' �" �� )��

g#  �� !"�<�6� �%,�? �+"%,�? t{6 9���(�' ���3 g;�6 "�%, ��  )��

�+"%,�? � ��,�" ���
G �7 �� t  �
&�(�� "�%, !��'   !���' )��

.���(�' ���3 "�;, g;�6 "�%, ���D, ��,� 5�@' �� t  ����  

!"�" � )��g#  )��G� �� !�,? 56" �  t�  � �%,�?   �" �" �%�,�?

   ����3 �1�6�C, "�%, �7�1��6� ��,? � �<#&%� ��,? x26 �" �" 9!��'

   �" � "���+���6� R���C+� � �#c+�#, �� 9�<#&%� ��,? x26 �" .5(�'

   �%�,�? �� 9�7�1��6� ���,? x26   )���ANCOVA  �MANCOVA 

!"�" .��"�' !"�<�6�    �� 9!��,? 5�6" ��� )��   U��+ $���7   ����(�SPSS 

�k�+  )18 )version 18, SPSS Inc., Chicago, IL(  ���;� "�%,

.5(�' ���3 W#
C� �  

g6�   ��,�+    |�+�� )��#+�, ))Young mania rating scale   ���

YMRS( :    ��, !"�<��6� ��#+�, ���� g;�6 )��� |+�� n�#	,   "%��  

 �7 ��*#� J���� �� ���1, �48  ��� .56� �#�� 5:�6  )���" n��#	,

11       ���,�" .5�6� ���*#� �" )���;�Q��+ ���� �#�#8� R�� �� !"�,  )

 �#� n�#	, ���*+60-0 �, ���3     �c+����*+ 9����� "��: ���	, � "�#'

    p5��#+ 4����� v#k�D� 9n�#	, ��� R�� .56� �#+�, ��D#� ���

  !����+� )���� ��
�   )��#'» 5�V�E «   W���	, �" ��#+�,» ��<�& «  !"�<��6�

�, 	, ."%�     M�� ������ )���" |�+�� )��#+�, n��#   ���,�96   � ��&�"

Cronbach's alpha 72  4���6 �" � "%��� ���&�"1384  !�c��D+�" �"

   9�����*#� !���' �����  � �� ������;�� ��Q<&�72    ������  � ��&�"

 ����#����96 ) ��"�' b���' �&�"16.(  

 ����123�" �'"�����(� 4������� g;����6 �%���,�?)BDRS  �����  

Bipolar depression rating scale( : �%,�?BDRS   �+%�,�? �#V��

   �����6 ��123�" �'"��(� 4���� g;�6 � ������� v�k, �� 56�

  .5�6� !�� "��%�, BDRS  g��s�  ��     4����� ������������  )���

�" g��s  ��#�"� ���, 9�123�"   ��123�" �'"��(� 5#��, l%B�

���<� �  ��� �? )��   i�� �'"���(�    �� f���;� � ��123  )���:� ��#V�

�#� �*;+�  9�#V�� g��s  �" .56� !�� �#Q� �123�" ����� �

*V�

 )�� W,�%: W#
C�20 "�%,   W���*�, g��T �� n�#	,5-2  W�,�:  ��

"%*+ z��k�6� L6��,9  �� �����6 �,�3 W,�:9 L6��, �
#�   ���  "%�� �

   ����� ���� 5����" )����Q� b������3   ��1�G ��%���: 5��C� W��,�:� ) 

����  9��������k#,? � �+�*�G )  U��+ �'"��(�     .5�6� !��� )��@�'

 L��NKappa  �#�78/0-20/0    �#�� �c���1*� .56� !�� b���'

�	17  � n�#	, W� )��� )�3      ��������� �#�� ������  �#�#8� )��� W,�:

 n�#	, W� )��� �� �� �16�C,88/0����) �'"��(� )��� 9   (�������

86/0 (�+�*�G) �'"��(� )��� 985/0 �� ���k#,? W,�: )�9 42/0  �� �

56� !�,? 56" )18-17.(  

�+�18���� � 9��������*� ��������  n����#	, ��   �� !"�<����6� �����  

Cronbach's alpha 81/0 � ������� �� �? �� $����7 �c����1*� ���� 

n�#	, �'"��(� ��8V�2,  )w%V%#,��# � �  )��#+�,  9|�+��  ���   L�#���

73/0 � 82/0- b���' �+"�� )19.(  

b�c+ n�#	,  �,?����+ )��)Dysfunctional attitude scale  ��

DAS(: b���c+ n���#	, ) ���,?����+ )����DAS g;���6 �%��P�, ���� (

b�c+ ������ )�%�C, ����� ��� )��-      n��6� ��� �'"���(� M���:

���P+  )Beck  b��c+ n�#	, �����  � ����� .56� !�� ����6   )���

 �� !"�<�6� �� �,?����+Cronbach's alpha 85 !��6 ����� � �&�"  )

 �'"��(� �%,�? �� �? �c��1*� $��7 �� �?Beck  �����47  � �&�"

g6�  �� �,�+   ) ����?"%� ����(� )Automatic thoughts questionnaire 
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 ��ATQ(  �� �����47     g�6�  9�#��a*� .��,? 5�6" �� �&�"  ��,�+  )

DAS )��*#� �� ��1, "��(� �#� ���*� )��� �(�� ���+�%�   � ��+��� )��

) 5��" �� MV�6 "��(�20.(  

�*#����� � !"�� ������;�� �� �%,�? ��� 9)%6%,  )��1, �� �� �+�

 W,�%: W#
C�14 �k�+ �� ��%'  )40 ��%' �k�+ � R@E �� �? )�  )

26 ��%' !"�� �6��� �� �? )� � ���, ����� .�+�M   �
#�6� ��� ��,�  )

 !���*+ ���� �? �c����1*�  W��� )GHQ-28 )56/0  =r  !"���� ���� � (

n�#	, �+�*�G )��       � �:��*�G� "������ 4����� 9f��2�N� 9)���6

 L#��� �� �'"��(�45  9�&�"53  9�&�"48  9�&�"57   ��� � �&�"

���� v#k���D�  ������� 55   .5���6� !����,? 5���6" ����� ����&�"  

Cronbach's alpha  n�#	, W�92 �") �,? 56" �� �&21.(  

  

���	 	
  

 W,�� �+%*+ "��(�10 , � "�20 ��  ���    ���6 �#c+��#,49/8 ± 91/31 

�� �+"%� 4�6 ��8, �c��1*� U�: 5
: ��   "�%�, )���#A�, �� �6 ��"

  �%�,�? �" 5��%� �#A�, ��%�: �� �6 9g��s ANCOVA   !"�<��6�

 .�D+v��� �����  ���(�� �<#&%� )��  ���   4���G)1(   t{�6 �  m����+

ANCOVA  4��G)2( �, ����� ""�'.  

g#  �#c+�#, �#+�, M��: �%,�?9 b�c+ � �,?����+ )��  �'"���(� 

 !��' �""�%, t  �#c+�#, �� )�#c*DT ���<� �#A�, ��� �%,�?��  �"

 !��'"�%, �"5�.  ��8, �6��� )��� ��1V��      ��� ����<� ���� �"%�� ��"

b��{*� )���#A�, 4����9  �#
C� �� WMANCOVA    �� .��� !"�<��6�

��( g#  �� ��� �� ���G �?  )��ANCOVA ��c*� 9t+����� �� 

�,  �%,�? �� 9����Levene .�� !"�<�6� �8, �� �� "�" ��D+ m���+�  ��"

!��,? �"%1+  )Levene )05/0 > Pt+����� �+��*� ��( g#  9(  ��

���, �#�    �%�,�? m����+ .""�'Box    ����	, ���26/18  �59/2  =F  �"

 x2605/0 > P ��8, 9��� �� ��� � "%1+ ��"  t�����,   t+������ )���- 

 �c*� t+����%�"%�. 	,���   �%�,�?Wilks's lambda     ��� ������ ��#+

28/0  �63/19  =F  x26 �"01/0 < P ��8,  "%� ��"�� �,  ��#� ��%�

 5��"!��" ������ �+�,�" )- )���(� �>� R@E �� b��{*�9  W3��E

  ���#+�, M����: )�����#A�, �� ����� �" �'"����(� M����: 9  � d���&�

b�c+ �,?����+ )��     4���G �" .5�6� !"%�� gk��>�2   m����+One-

way ANCOVA   M���: )����#A�, )���    �'"���(� M���: 9��#+�,  �

b�c+ d�&� �,?����+ )�� !�,? .56�  

  

���� 1. �	
� �� ����� �
� �����- ��  ���� �� ����� � �� ���
�  

�����  

����  �
	�  

��� �����  �� �����  ��� �����  �� �����  

 ����	��± �	��� ��� ��   ����	��± �	��� ��� ��   ����	��± �	��� ��� ��   ����	��± �	��� ��� ��  

()*+ �,
��  36/7 ± 00/12  72/3 ± 36/4  03/3 ± 00/9  53/4 ± 83/8  

()*+ /�012��  01/9 ± 54/29  29/7 ± 00/12  44/6 ± 00/24  98/10 ± 66/27  

304
  �� ��5��6�
  07/30 ± 54/97  45/26 ± 81/69  83/25 ± 50/116  64/25 ± 33/120  

  

���� 2.  "#
$%One-way ANCOVA �&'(�)* +�
�� �*�( �
� � �$	
,�- � 
$-   

!"#� $���%&� '�(&�  �)�� * *����  $���%&� ����	��  F   �����P   


�� ()*+,�  21/0  1  21/0  02/0  87/0 

�"0/  37/246  1  37/246  10/32  01/0  

�78  84/191  25  67/7  --  --  

 ()*+�/�012�  54/262  1 54/262  17/5  03/0  

�"0/  10/1443  1  10/1443  46/28  01/0  

�78  59/1267  25  70/50  --  --  

��5��6�
 304
 :*��  77/7507  1  77/7507  95/29  01/0  

�"0/  85/5275  1  85/5275  94/18  01/0  

�78  17/6962  25  48/278  --  --  
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  m����+ �� �G%� ��ANCOVA  ��,       ��#A�, 4����� ��� 5�<' ��%��

b��{*�9 �#c+�#, ���<�  !��' �" )�� "�%, � �����    ��� )���� ��6 

M��: �#A�,   �'"���(� M���: 9�#+�,  �  b��c+ d��&�    ��,?����+ )���

�8,� � ��"%) "01/0 < P� L��N n�6� �� .(�  ��, ���� �#>    5�<' ��%��  

56 M��: ���*+ �" �##A� �&�"   9��#+�,53     ����*+ �" ��##A� ��&�"

M��: �'"��(�  �43   ����*+ �" �##A� �&�" b��c+   ��,?����+ )��� 

 �� q%��,!��" ������ �+�,�" )- )���(� 56� !"%�.  

  

+ ,  

 �Dk��>� ���#, �6��� 9g��s  ��� R��  ������� ���,�"-   )����(�

 � M��: g��� �"  b��c+ d��&�    ��,?����+ )���    ��� ���1, �����*#�

�123�" 4���� "%�.   ��Dk��>� �� ����E 9!�,? 56" �� m���+   ���,�"

������- )���(�  � M���: g��� �"   b��c+ d��&�    ��,?����+ )���

��(�� �� ��� ."%� �123�" 4���� �� ��1, ����*#�    9g��s�  ���� )��� 

�Dk��>� ������ ��,�"- )���(�     ��123�" 4����� M���: g��� �"

 g��s  m���+ �� �� "%�Gonzalez �  ������*�   �+�%�k*�"��" .� ��� 

 ����,�" ���� �� �������" ����,�" ���c��D��s   � �������" ���1#��� )����

���� �� b�%,?) ��������   ������� ���,�" � ������-   �" ()����(�

�  i�  )�#'5    ���D+ m����+ .��+"�" ���3 �6��� "�%, �V�6  !����" ) 

��8, ���<� �" �#� )��"  ���#���� �" !��'  W&�%( �" !�� U�;+� )��

6  9!�,12   � !��,5        f��2�N� � �'"���(� 9"�%�, !���' � "%�� 4��6

��8, �#��  ��"  �#�a*� � �+"�" ��D+ )��  ���8, ����<�   ����#, �" ��"

�2	, �" ���� !��' �� 51�+ J#C, �� )��'��6 � �#+�,   h�
�k, )��

!���+� "�%, ) 56� ����" "%G� )�#'21.(  

     �����*#� )���� �� �����' ������� ��,�" �� �D��s  9�#�a*�

 _%+ �123�"I �, ��D+ 956� !"�� �����      ��� ���,�" ���� �"���(� ��"

        "%�1Q� � �����*#� ������" 5�#81� ��� ����� ����#, �� �����" ��,�"

�? )"�( �#� "��
*: n�#	, W,��) ��    9u������ 9f%�� 5��"�� )��

��D�%� 9W*C�    ���� �:��*�G� n�#	, � ()��@  5#V�K�, � )��"

) 56� !"%� �>K,22.(  

�? �� !��: 9Patelis-Siotis � �����*� �" g��s  "%�  ��� ��

 ������� ����' ��,�" �"%*+ �(�N� �� ���(�� 56" �;#�+-   )����(�

 )��#  �:�� 9�����" ��,�" ��80     ������" ���,�" �� �����*#� �&�"

) 56� !"%�11  "��" �+�%�k*� �N�E g��s  m���+ �� m���+ ��� �� p(

�, �  q%��, �� M��: "%1Q� ��%� ������� ��,�" �#>�� ��-    ��� )����(�

W,�� "%1Q�       ��� "��( )��'���6�+ � $�
� g����(� 4���� � �'"��(� ��

    ���D#� ������" 5�#81� �� i*� �� ��,�" ��� 9�#�a*� .5�+�" J#C,

.56� !"�" b���' �� ��,�" �Dk��>� 9����*#�  

    ���,�" �����' )���G� �� "�" ��D+ �8V�2, i� 9��6�� �#*� �"

������-      �" )���*#� "%�: �� )�#'%�
G � M���: g��� �" )���(�

       ) 5�6� !"%�� �>K�, ������" 5�#81� g����(� � ��123�" ����*#�23 .(

������ ��,�" �c�" �D��s -  �� ������ ��,�" � �
#
C� �"  "%�1Q�

�� g+��� 9�+�;#� ���1>  � )�'��    �:��*�G� ����1>   ��123�" �����*#�

"%1Q� ��� �� p56� ��(�� �>K, ������ ��,�" �� ����' �"-   ��
#
C�

) 56� !"%� ���� 9�+"�� 5(���"24.(  

g��s  �;E� � �����*�  "�" ��D+��     ��:�� �+��,�" 5�����

��8, "%1Q�  _%+ �123�" ����*#� ���� 5���Q� ��"I     ���� p5�6� !���

   ) 5�6� !"%��� ����D#� f��2�N� �����#, �" 9"%�1Q�25 �� ���c�" ����� .(

��(�� ��s  ��� )��9g �Dk��>� ������ ��,�"-  )����(�   d��&� �"

b�c+ �, �,?����+ )��  g��s  �� �� ����V�*��% � � �'��  5�	��2, 

"��" �" �����" ��,�" �#+ � �+�,�" ���" "�" ��D+ ��+? g��s  m���+ .

)���(� ��,�" ����-    �����*#� �" ���D#� 51S, )�#'%6 �:�� ������

S, )�#'%6 �� 56� !"%� �123�" M�� �� ����' �" 51   ���,�  ���,�"

)���(� � �����"- !"�� 5(���" ������ ) 56� !"%� ��D#� 9�+�26.(  

  )�� ��� !�� U�;+� )���#V�+?��, �c�" �D��s  ��#,� ��� �" 9�#�a*�

��,�" ������ )�� -         ���D+ ��123�" �����*#� )���� ���(� ���� ��� )���(�

!���"   )���"��
*: "%1Q� �" )%3 �#>�� )     ��
*G �� �����*#� ���� �������

�P(�E �" "%1Q�   ��P(�E )�#'%6 �"�� ��� )��� b�� �" "%1Q� 9����? )

     5�"���C, ��� g��s�  ���� ��1V� .56� !"%� �P(�E �
� "��
*: "%1Q� �

�, !���� �#+ 4���� "%: �� )�#'%
G �" ��,�" ��� �Dk��>�    �#>��� � ����

"��
*: �� �� ��,�" ���  ������ )���, ��D#� ���I ) �+�"27(.   9m����+ ���

��(�� �� �8V�2, )�� ������ ��,�" �#>�� �P+ �� �N�E ) -    "%�1Q� ��� )���(�

�, �� "%1Q� ��� � "��" 5	��2, ������ )��"��
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Effect of Cognitive Behavioral Therapy on Reducing Symptoms and Modifying 

Dysfunctional Attitudes in Patients with Type I and II Bipolar Disorder 

 
Davoud Ghaderi1, Mohsen Maroufi MD2, Amrollah Ebrahimi PhD3 

 
Abstract 
Background: The effect of mood disorders on cognitive and metacognitive processes and large association of 
dysfunctional attitudes with longer periods of bouts of depression is proven. This study aimed to evaluate the 
effect of cognitive behavioral therapy on reducing symptoms and adjusting dysfunctional attitudes in patients 
with bipolar disorder, in order to reach an adjuvant treatment for medical treatments in such patients.  

Methods: In this quasi-experimental study with pretest, posttest and control group, 30 patients, 10 men and 20 
women, selected through convenience sampling from psychiatric clinics in Isfahan, Iran. They were diagnosed to 
have bipolar disorder (types I or II), according to Diagnostic and Statistical Manual of Mental Disorders, Fourth 
Edition, Text Revision (DSM-IV-TR), received standard medical treatment with mood stabilizers and were 
randomly put in two groups. Test group received medical treatment along with cognitive-behavioral therapy (10 
individual sessions) and the control group received only medical treatment. Young’s mania rating scale (YMRS), 
bipolar depression rating scale (BDRS) and dysfunctional attitudes scale (DAS) were used before and right after 
the termination of treatment. Data were analyzed using multivariate analysis of variance and covariance test. 

Findings: Controlling the covariate variables, differences between the medians of test and control groups for all 
three variables of symptoms of mania, depression and adjustment of dysfunctional attitudes were significant  
(P < 0.01 for all). 

Conclusion: Cognitive-behavioral therapy as an adjuvant psychological treatment can be effective in reducing 
symptoms and adjusting dysfunctional attitudes in patients with bipolar disorder. Therefore, providing regular 
protocols of cognitive behavioral therapy and adding them to medical treatment of these patients and also 
comparing the effect of this therapy and other psychological treatments is suggested for future studies. 
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) �/��2 �'�L2Scala media or cochlear duct �8�K� �'�L2 ! (

)Scala tympani or tympanic duct�2 ( ����  ���)3  �'��L2 .(

     �������U g����%)  �/������2 �'�����L2 ! �C�����*��Reissners  

)Reissners membrane(      ! �8�K�� �'��L2 ! �C��*�� ����U �1

   ,����7 ����U g�%)  C�/ �/��2 �'�L2 ) �'Basilar membrane +' (

���2 '���� ��1����1 ,�����7 �����U �!� ��� .���/��4  �'���/' &�'Corti   

)Organ of corti�	%� �'�'� �- ��'� �'�7 ( ()*% +' �'   T��
G ���

 �B��2   ()*�% ���/ � ���/��2!�	�9' ���   ) �1)�2 ����Hair cell (

�2 ()*% #1' .��� ,�/��4 &��        �� q�%�; �� ��- ��	�
� �1��A	/' ����

:9�dK1' &� )� @���> �' �2 ��9)  ���� ���     �/���2 �'��L2 .����-

    �� �/)�1 6�r*U �r/ +' �- 6%' ,�� �; \�9!�/' ��/ � �>1�2 g%) 

��; �L2 �� �)�)2 \�9   .��'� @!���  �8�K�� �'�L2 ! �C�*�� �'

 ����.! !� ! 6%' #�1�; E1�% ! c� E�%�	; 6r*U �'�'� &\�9!�/'  �

EA2 '� ��  �/!C*G �8'� ��
/�	; ��L1' :��'� ,�A� � �1��U 6/��c

)Endocochlear potential    �����')8 E��� �!� +' ���4)��*� &(

) �1��U 6/��cCollapse of membranous labyrinth ()10-9(.  

()*% g%)  \�9!�/' =1�2  ���;'�  �)��*  c ��1 �  �7!��  �� ��- �

,�')1�       ��2 ���9)  &��'� �'��7 ��/!C*G �'��L2 ��/��� �   �)��)10( .

()*%   �� ��- ���� 0�	% +' Z	�2 �	�%)/Q2 ��� ��;'   ��1c �)��*  � 

�7!��    ��	�
� \�9!��/' =1�2 ��9)  (!t
2 &�/�'� �'�7)12-11(  �� .

   ()*�% #�1' g�%)  #�/Q2 l��  �)�!      �� ,��� l���  #��/Q2 &���

    ���� &('+ �'��?' �� &(��u2 �)I � .��'�/ �KA2 VJ/ �1')�� ���*K�

()*% #1' g%)  #�/Q2 ��9)   �r/ � .��'�/ ���vH  �1')�� �/!� �� ��

�2 Q2 �%�    ()*�% #�1' g�%)  ,��� ��9)  #�/     �� 6�%' #��K2 &���

 ��� �	�'� 69�8� �1')�� k�G �� @�2 �/c)I)14-13(.  

()*% 6�K�'   ,+'��/' �� &���� 0�	% +' Z	�2 �	�%)/Q2 ���  �'

()*% #1' 6��U �1 `J/ �- 6%'  �� [1�R  [�)2 #% V1'C?' � ��

�;' �1c �)�*  � �7!�� �2  �)�)16-15(�j��� .     ��- ����1� E�A2 �

()*% �>��I ��U #1)�  �v' ��    ����� 0�	�% +' Z	�2 �	�%)/Q2 ���

�2 �)�! �  ����% &�1<Neurocristopathy  6%')6(  #�1' +' �9�u2 .

 h')����/' &��������%1  ����� 4  ��������%Waardenburg )WS  �����1

Waardenburg syndrome     �'���J? +' � ������ ��� ���- 6��%' (

�!�)/    ! E��$ &W)�4 �� �)�%�	/�K��; `1�J/ ! �1')�� �
G ���

�2 ,'�K� 6%);  !� �� ��- [�)2 ! ���    ��'� 6�%� +' ��1 ��9) 

�2 #	�4 #R% +' �> �1')�� �L1��   �)�)19-17(.  

()*% #	�'� ��/ ,�/+ ! C1�K  �� ���>	2 �
1)/!� �2')�   ����

     &(��u2 �'�� .��	�
� ���8� ���� 0�	% +' Z	�2 �	�%)/Q2MITF 

)Microphthalmia-associated transcription factor  C1��K  �� (

()*% 6�%)/Q2 � ���� 0�	% ��� ()*% #	�'� ��/ ,�/+ ! ��   ����

V�;    ��2 E�A2 ����� 0�	% +' Z	�2 �	�%)/Q2 +�%   ����)22-20( .

 �2��Pax3  ����K� �Sox10  ��� x��MITF ()*% ��J9' !  ���

6�%)/Q2 � ���� 0�	% �2 �� �)� )23( +' M1�� �� ���	/y `J/ .

')� #1'�< � g� �2 �����
2 �1 ! �2  C1�K  �� (Q	8' ��L1' x�� &��

()*% 6�%)/Q2 � ���� 0�	% ���    ���J ! 6�%); �)�%�	/�K��; &��

,��2  ��2 �*8'� W)4 \�9!�/' �        @����� +!�� �� ��L�2 ��- �)��

 ����% +' ��*	R2WS �2  ���4)29-24(.  

2- �& ��A��� � :;���� G 9 �A� ��� 5� 6�,�  �H&�   %��H�

�7879 �"#$ ��  

CD2 ��*8 �� ()I �)�2 �2'�7- ��*8 � �JI��2 � ��/ ) �2)�2!�r( 
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J E� 2� .�)� ()*% ��� ���� 0�	%  ��KLK� �'  G')�/ +'�  2'��7� 

 K��� 6A� �� ���2)�2!��   T)�7 �!�� ��  ����  �J*G� !  ,��1'+ � 

�/���;- ��� @���A2 �2 ���- .()*% ��� ���� 0�	%  C�D2  �/���2 ! 

������2)�2!� 1 ! 2 C��D2 ����*8 ��� #���9!' T)��7 ���J*G  T)��7)

�c)�1�/�2( @���A2 �2 �')R	%' &���- ��� &,�'!�< �/'��% !  ����$ 

W)4 �/��2 '� �2 �/+�% .�')R	%' ��-� C�/ g%)  ()*%  ����   0�	�%

���� �2)�2!� 4 �- � #�2!� T)7 �J*G @���A2 ,��- &�/'  �	8��% 

�2  �)�)30 &6( .��
2 @���A2 ()*% ���  0�	%���� �'�  �����  

�')R	%' ��� W)4 �/��2 �� ��� 4 �K/V1 .6%' ,�� ,�'� 

&#1' � �� ��  @���A2 �� `J/ �/)4�1  ����  �1��/')  ��  C1��K  

()*% ��� ���� 0�	% � ()*% ��� �/')R	%' W)4  &�/���2   [��)2

�_/')R	%' ����  ��� �L�	/ �� ! ��G�/ #1' ��� �1')���/ �2  ����4 .

��  W)�4 ������8  C��/ ()*��%  ����  ����� 0�	��% (!t��
2 ������  

^!�zU ! 6?�  +!����?  �'��L2  �1')���  �����8  ��9c ! �  W)�4 

�2  ����)6(.  

  


�� ���	 ��� ���� ���	 �� ����� ��  

()*% ��� ���� 0�	% �� #1)�  ��	8�% ��� \*	R2  E��$  6-��� 

�2 ���- .VJ/ �<  ���  �1���  ��  ���G�/ �  �K��$  ,���1< �  &#����  �� 

E�$ �1�� � [%��2 ���*K� ���
 EA2  6�%' . ��  B�� �)�r�2  ��	A 

VJ/ ��1)�  ()*% ��� ���� 0�	% �� �2��  ��	R2 �)I � &E�$ 

�G'�2 �2��  ��9!' � E�$ '� �� ,�!� � ����� �%�� �2 .E��-    

��  +' :;�� +!()�1 �1��� �9)9 +' � ����& '#1 +!()�1  �

 ,��/���); ���)	-' 6K% �   2'��7 C�D2�   �2 W�	�
4�  ���1  :d�% .

+!()�1 ��� �1���  !�?�2 ! �/!�  ����1���  ���  '� ,�'�� !��� 

2�  .�����!�L2 ���)	-' &�1��� ()�1+! ��J9' � �2 E�Rj   ! �)��

�2 �)�! � '� (,��1< �%��) �%�� �)-Q; � .��!< 6�{4  &���2+ 

�)-Q; �%�� � 6K%  ��8'�  !��?  ��2 ! �!�  ()��1+!  �%��� '� 

����  �2 ��� �/��� �� ! �  ����1���   �'��7 ��2 4 ���� . ��  ��2��  

&�	�� !� ,�'�� � ��� �1��� � !� �1c � ����� �1��   ��2   .�/)��

�1c � ����8 �- ��K�  ��;'  �)��*   ��/'��/� �'�   ������)33 -31( ! 

c�1 � *8'�� ��� �-�� � ����2 � ��� .E� ��2+ � C1�K  �1c ��� 

&����� �%�� ���)	-' �!� �)8 '� � ��/�7 �J9'  ��2   ���-)34 &1(. 

()*% ��� / ���� 0�	%C� '�	' �G'�2 ��K� ���1 +' 9!' ���2 ��� � 

�J]�2 � �)8 � K�$� <,��1 � ��#�  @���A2 ��2   ����-!  ��%'�% 

G�/����� � ;�)���2'�� +!()����1 �1������ ! < ��,�����1  �������1������   

2 '�� .��/��);  

()*%   ���$ � �1��� ��� �2'�7 VR � ���A2 ���� 0�	% ���

�2 E�
J  ,!�4 M1 .�/)� ()*% #1' +' �	%�    �� E�J	�
2 T�K  �� ��

�;' �2 �'�7 ����� ����8 �)�*     ���G�/ ��  ��/��4    (��� ') T)��K�9 �

���*�- �	%� .�/+�
 '� (��/�7   ��]�% ���)	-' #� ��z? � ��1� �

�;' ! �2 @���A2 C�9 �)�*     ��;' ��*8'� l]�% ! ���-    '� ���/�7 �)��* 

�2   ���/�7 �)�* !�/' � ! ��/��);  ��2 C1��K    �	�%� .����1    #�� �)�% �

    ��2 =�KL  ,���1< �2'��7 M7� ' ! ��/�7 �)�* !�/'    �����  �� ! ����-

�1!'+      ����� �����  ���2) �2'��7 M�7� ' �    6-��� (�c)��'�  �

�2 ���) ���- 5( )35(.  

  

 
��� 4 .IJ9�K� ��� ��& �"#$ %��� 5� �&J�"�G  G ���,
 D����� ��& L������ �,�- G ���>  :;  �����)30 L6( 
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 ���5) .A  GB IJ9�K� :(��� �	'�� �� �"#$ %��� ��& ) .�7,- �C��� IJ9�K� :( (�- ��� �"#$ %��� ��&  ! (��9  .�99

���G� IJ9�K� :O�� J)#
 ��� � ) �)���� ��)5G 37� �� �&OV  �)Ocular vesicle J� ���� 5� ��� IJ9�K� :(�)�P J)#
 .(

)Calvarium  �)Cal) �E�
 G (Isthmus  �)Is �)���� ��)5G Q�J�� �� ()35(  

  

()*% �4��-'�; �)�9'     ! ()��1+! ^'��I' �� ����� 0�	% ���

,|1! 6�K�' �1��� ���  ()*�% .��'� �'       ���9)  �� ����� 0�	�% ����

TGFβ )Transforming growth factor beta  �����- (���>? ! (

 #�i !�;Smad3 ���; ��
2 ��� (�>? [�)2 �/�%� Wnt �2   ! �)��

 ��� &�L�	/ ��Pax6 �2 ��A2 ZI��2 #1' �� '�    ���� ���A2 .��-Pax6 

��G�/ � �A�  '� �%�� ����  �2 �!��2 �1��� ()�1+! �2'�7 �  ��-

()*% �- �1��) ���� 0�	% ���  ��1 &[� �  #1' � .(�/�'�/ �)zG

VJ/ +' ()*% EA2 ���   ��%�� ����  ���- �!��2 ���� 0�	% ���

��G�/ � .6%' �1��� ��� �2'�7 �  

VJ/ ��1� +'  ()*�% ���       &E��$ #1)��  �� ����� 0�	�% ����

�2     �< ��'{�4 ��vH�  �� �')�     ()*�% �����  �� ���   ��;' ����   �9���* 

�/'��/� ) �'RPE   ��1Retinal pigment epithelial   ,����' ������ (

     ()*�% a���U �� �1���� ()��1+! ��- �2���� .��-    �K���/'C2 ����

�J]�2 ()*% �2�� �- �K�$ � �2 ���� 0�	% ���  ,�'� 6�- �/)�

()*% ��/��/ ��� &��   ����RPE   ��*K� +'MITF     ��2' &���/ ,��1�

����� ��/��/ ) ���� �Chx10 �1��4 ��� ()36(  ��2 (��K	G' .  �!�

()*%  #�i !�; g%)  ���� 0�	% ���activinA   ���z�' +' ��1 �-

,�')/�8  �TGFβ ��� �� &6%' ()*% ���4  ���RPE    �	��'� V�J/

9�]2 �� .����>   ����- �?�j' +' :; �'activinA     6��- g���2 ��

()*%     &�1���� ()��1+! ����RPE      a���U �� ! ��>��I @�)�� ��

��G�/ E��/'C2  �� ����  �K�$ �)36(.  

()*% #1' � ��        ������ ! ��%�� C�� �� ����� 0�	�% ����  �

  ���2 6-���� E���$ �����	8���% ����1� #1)���  �� &������  .�����-

()*% +' ,�� Z	�2 �K�$ �����	8�%  ��2 '� ���� 0�	% ���   �')� 

E�
J  �� :��- �?�>2 �1+ ���  

1-   ���JR ���GJ��� G S��
G���  

,�!� �� ��2!�	%' ! �)�* !�/' &����� �   ()*�% C1��K  +' ��/�7    0�	�% ����

�2 �)�! � ����  �'�'� �j�� =]J2 �� ��/�7 .��1<5 �2 �1c    #�1' .����

�1c      ��;' �2��� ��8'� �� o���8 +' [� �  � ��     �������% Z��]2 �)��* 

�1�; ���U &����8 �;' � V�; �)�*     ����U &�2!�	�%' &(#2) ���U) �	�4

�1�; � !�/' &61�A/ �� ! �)�* !�/'�2 ,��% ������% �)�*    .���� 

()*% ! ��/�7 ��2!�	%' ,�/+�% ��� 6�%) '�-) �< �   V�R &(��

���.! �- '� ��/�7 �*�'        �����  &��/�'� ,��A� �� '� �)�/ ���
�/' �

�2 ()*% .����    ����.! ���/�7 �)�* !��/' ��� a< �   ��1{D  ! ����4  �

6?�     6�?���� �u-'��G x��� ! ��/�'� '� ��/�7 ��2!�	%'   ���
�/' !

  ��2 ���/�7 ��2!�	%' g%)  �)/ a)*]2   �/)��)10(.    �����  +' ��>

�2 �J9' '� �)8 �!�L2 ���)	-' �%�� &E�$ �%��    :�1� ��2 ��  ��-

     ���9)  :�1� ��2 &���- ���9)  '� (��9!' ��2!�	%') ��9!' �9)*% o��8

()*% @���A2 �'� '� ��%��2 �	
 ,��      E�'��? ����� 0�	�% ����

�2  ()*�% &:d% .�+�%        ��2!�	�%' �� ����� 0�	�% �K���/'C2 ����

��9!' /�7 ��2 @���A2 �� �)�* !�/' �  ���- ! �1�A/ ��2!�	%'   '� ���/�7

�>9�]2 �� .�/+�
      o)�2 ��- ��� ,�'� ����/ &��)� #��� �!� � �'
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()*% (!'       �� &���9!' ��2!�	�%' �� ,����- @���A2 ���� 0�	% ���

�1c      ��2 C1��K  �)�* !��/' ���r/ ���/�7 �*8'� ���   �	�%� .����1  �!� �

()*% ��- @���A2 ���  6��%) '�- � ,�    ��2 C1��K  ���/�7 �'   ! ����1

��/�7 :�1� �2 �2 '� 09� �  �/+�%)39-37(.  

���>9�]2 ��  �Lwigale ���9)9 �2'���7 V��R &�'�����K� !  ������ �

()*% �!�G     ��9)9 +' ���G�/ ���K� �� &#�$��* #��� ���� 0�	% ���  �

   ����) ��� ,�+ �/)�; ��)� #��� ����6    &����G �K1��- #���� �� .(

()*% ���/ ��� ,�!� �I �� &#�$��* #��� ���� 0�	% �'�    �/��2+ ����

) ��/�7 ����  h!�� +' \*	R2E3  � E7� &(�;' #    �����  ��]�% �)�* 

,����  ) ���/�7 �Ep   ��1Epithelium ) ��%�� ! (L   ��1Lens  @����A2 (

�2   ) ���/�7 �)�* !��/' ! ���-En   ��1Endothelium ��1c ! (   ��2!�	�%' �

) ��/�7St  �1Stroma�2 ����  '� (    C1��K  })�j! � &�>9�]2 #1' �� .����

6�%) '�- ()*% +' ��/�7 ���     +' :�; .6�%' ,��� @��v' ���� 0�	% ���

()*% Z1�C  ()*% ��2 � ��/�7 6�%) '�- ���     #���� ����� 0�	�% ���

()*% #1' &��)�     @�)�� �� :d�% .�/�� ��u�  ! ��	?�1 ��� ���D  &��

�� ! �/��- @���A2 �K��  ()*�% #1C�1�� &61�A/     ����� 0�	�% ����

��)� #��� ()*% .�/�� ��C�2 �   ��	8��% ����  �� ,�� #1C�1�� ���

 �/��- 6-�� ����� ! �/�4|2 @Qz� &��/�7 �)�* !�/' ! �2!�	%')40(.  

()*% ���*K� `J/    ,����� �����  ����� 0�	% ���   &���/�7 �

�1�%��/ [�)2 �2 ��/�7 �)�* !�/' �� ���>	2 ��� �)� )41( �)I � .

�1�%��/ &(�u2 ) �K�$ M  ��/�2 �1��Cyclopia   +��	�; ����L���/ &(

)Peters anomaly  ������/�7 (��* !�����/' ��������% &(-  ���������  

)Iridocorneal endothelial syndrome ~����? �?!�	���
1� ! (  

)Fuch dystrophy�2 [� �  � �- (     ���� �� `�J/ +' ����/ ��/') 
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Ep: Epithelium; L: Lens; En: Endothelium; St: Stroma 
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The Role of Neural Crest Cells in Development and Formation of Ear and Eye 

 
Shahin Rouhi MSc1, Hossein Salehi PhD2, Noushin Amirpour PhD2 

 
Abstract 
Neural crest cells, as vertebrate-specific multipotent migratory stem cells, play a vital role in development of 
many embryonic organs. These cells dispart from the dorsal part of developing neural tube and then, migrate to 
different parts of the body, contributing to the formation of verity structures. In the head region of vertebrate, a 
population of neural crest cells migrates to the pharyngeal arch and periocular mesenchyme and makes critical 
contribution to the developing ear and eye. Understanding the contribution of neural crest cells in formation of 
these important sense organs is relevant both for basic science knowledge and human clinical concern. As there 
was no comprehensive review on neural crest cells function in ear and eye developing, we aimed to review the 
studies on the role of neural crest cells in development and formation of ear and eye. 
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