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 ��

�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�$:  
  

�����	�����	
	��	���
��
	����	����������	�����	
�×���

�����	�����	

  

  

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 
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$#�
 ��A+�  ��$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�� ��  I7
2 /$�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''�
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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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  F"�� 0
N ! ��  
"�7 � 
"A3'  �A- ��'93-1392    2�
K;� .$&�(

  , ��K� �� 
���
� �( =6�� $ �.   � �K�"L� $�&�   ��
�
*, ��( �����   !"�#

  .��$ $ b
M:4 �&,p�  

u4
	� ^:4
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"#�"! �;<�  (
� **;� � $�$�� �$ (
� �";� �, (
� 7   �	�  F"�� 7  

^:4
] �

�� 
N "# �6-p�� 0�-"( 7  �*;� m=� "#! $��� �(  ��K�"L� 

k$&(  
�- $�	" 7	� ^:4 �6.� F l�
] �
0
�� &�"j $�$�� $&��	� 	" 

"�	� ��  $�$�� > &� 
� � �� �(
0
�� ";4 ��� �	b  �$&��7N�   ��� $  ��( ! 

�"M;#! "� q��� 0y�/ �$	�  "#�� $	" b;M� "#! �1�
0
�� =6(   ��( 

�# (
�";! 	" (�&�&,
�	6� � �;# �,  ��� &6(  ��<��  ��(  $�$���  �	"  "��	� 

=�	? �

�� 0$&- $� &� h��V 7  �K�"L� $&(  .  

��&;� ?<[ F&��. 7  �$"36�  "( �K�"L� 7"
� $�&� !    0!�"��N !"�#

27   ?	��N&�, 
"T���, 2."	�$) $�&� ���T ! �( �3�Q10 � (27   ��3�

 ���&;� .�- $��N�( (";��� $ 
"T���, 2."	�$) �#"- ���T ! �(   !��
T

���T 7  �	 �# �$ 
"T���, 2,�- �6.�T � �� � 
"�N S�� �(   !"�#

&' �( f&.���� "( � �.$"�4 %� m&*( S�� �( � �:,  �.$"�4 !"#

   2�.�T �"�<�  %�&' �	  �( �	&��$ !7"��&, .�	$�T �"<�  �	"4�$

�( ��- �	&<4 !�� $ 7  �";
( � ����, ��	"K� �-�� �,    � ���$&( ���V

��	  {
#   .��6- �� 
N �( 2�X� �*�� ! 

 ���	 �  7  e���   ���;# 7  0b���", %"a
��1&4 ! ��$&���7N !  "��#

�2	"1 ��"�      .��- p�V  ��
�"�( �	"��7N�", %"K�"L� �$ 2,�- ��6, !

�
*,  �6(   %"�=/  � �
. �T&�$ %"�=/  ���"� 7"
� $�&� %"�=/  !

   ���
�7 � ���-��^� !"�#�
g6� �	"� �( c&(�� !     !"�#�� $ 
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�7 !"#   ��	pg4 2
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e|�0   ?	��N&�, �j  ����( 2A�Q10   �
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T

   ?	��N&�, $�&�� ���T �( 0
��
� ?	=�Q10     F&�X|, %�&�' ��(30 

�*
�   "�;��� $ �
� �#"- !7 &� ���T � �- �$ $ 7�� �$ $�� �$ 0���T

     2�."	�$ $�&�� ����T q���� �&6�$ � 7�$ 0}�� 0bM- 
";# �(  �

    ����T 7  ��	 ��# � ��
�"<�  F&/ �( �"� �$ �K�"L� .��$&;�    ~��/ "�#

  .��$ $ �� $  q��� �( �"� �$ "4 0f&. b;K� �&6�$  

 >��- 7  b��  ?�	=� ��� 7  ���T �$ �# 
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( 2
K1� 0�K�"L�

���� "( 
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� ��"�  �	 �� �, ~Wa� 5�&4 ��- �[ �/ t&�^� !
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�(�<4    �$ ���- ��,x %"'"�6V  7  �$"36�  "( 
��
� �("	7�  ~.&� !

�W6� %"K�"L� � �L( � ����( 2A� 
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 ?	��N&,Q10  )
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"T����, 2,��- ��*, %"�=/  0
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) $�$�� %=;[ %�-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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��"
� 0

 ���;� �"
K�     ��#$VAS      �����, q���� ����T �$ ��K�"L� 
"�	"� �$  !

  ?	��N&�,Q10 08/1 ± 9/5   "�;��� $ �����T �$ �6/1 ± 2/6  ���, $&��(

��K� q=6V   !� $2- �� )420/0  =P( .  

��"#"� >&�� e�",�. �
��"
�  ���T �$ �K�"L� 
"	"� �$ %=;[ !

������, q�����  ?	��N&��, !Q10 014/4 ± 1/8  "��;��� $ �����T �$ �  

6/3 ± 4/7  ���K� %�"34 �, ��N 2�$ �(     $&��� ����T �$ �
�( !� $

 2- ��)540/0  =P( .  

     q���� ����T �$ ��K�"L� 
"�	"� �$ %=;[ 
"�7 %�� �
��"
�

����,  ?	��N&, !Q10  "( �( �( )
4�4 �( ";��� $ ���T �15 ± 7/23  �

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

) �:�970/0  =P .(  

���$ �/ 7  e� 0�
�Z;# b'"[ 0
"��$ !   �$ 
"��7 %�� z�1

����K� q=6��V  �����T �$ �$ %=��;[ e�"��,�.  $ ���� 
"��:�  � !� $

)890/0  =P(.  

�$ "A�	20 �"��#�  �( �,!  �#	� ���T 7   "�#! �$	 2�."  �����, ! 

��N&��,	? Q10 "#$�$���� %"��'"�6V  "��;��� $ �! �
������  0%���-)

b'"[ � %�� 0e�",�.      � >���- �$ (
"��7 %��� �$ e�"�,�. z�1

"�	
" ��  2�"[ q=6V  %�&' �( �K�"L�
� "� �	�"�  "W� � ����"a�	 ��X 

$�T	0� #
{ �K� %�"34 ��&T� � $! � �

"      ��( .��:� ��#"�:� ����T �$

"6� B"� 	J  
&�7NMann–Whitney0 4"'"�6V  �$�    q=6�V  ����"�

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

) "#$�$�� 
"�7 %�� q=6V  �830/0  =P(0   ��K� %�"�34� � $! � �

" 

��N&, ���T	? Q10  2- �� $&�� ";��� $ � F���)2.(  

  

40   

   ���$ 
"�	"� �$ 0��1"[ ~�
Wa4 J	"6� B"�  �(  ��#"� �$ !   0��K�"L� !

 ?	��N&, q���Q10 ��K� �
ju4 ��&T {
# ";��� $ "( �X	"W� �$  !� $
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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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�E1 8H �0 �J�
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%%#� �/ 9 �'" )45/20  (�?
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T=�% �$%�1� =�  (�� ;�@        �	0� �	U� �	!��� �	8E5 =�  8V	( ;�	@
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 X$Y					�� _					$�$8'���` �					0� ����					�K					$� 2EMG-NCV 

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

MRI )Magnetic resonance imagingY		�� �� ($X ���		$�; 
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� #Z
�� �\� 2 \
� ;  _	0

�10�I  ! ��"�! ;   ��	m�� ]�1%�U! =� ���' h$@ �' �0� ��5& �� .���(
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�u �$0���� ����Sr� .2   �&�& ;�	@��$1! �5�& �'  ����E$� 2�	����  =�
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�0: 9�
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 �$�105  2�1%�U! ���! ��E$�44 ) �"�9/41 3@ (�^��    �	� 9�	!=CTS 

��0�  ��`�%�70��� ��G�  )  	����  \
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E' F&�� �� �� 2;��E$� X$Y��6  �$� 2F�!6   & #�	� _0 �� F�!
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3$6H� �0�( & -��
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!$9�K  ����� �� Z
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2kg/m 25 < BMI < 2kg/m 20  &74 ) �			"�5/70  ;���� (�			^��
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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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 ���>?* �$�Y�+  �78 ����    #�X� ���E���� ��� 

��� (N���) �78 1� *+��( �� (O��+$>�.	��� ���$ (�    .���� ����  

��E�� 
  �� w��T ' �78 b�E :>� :��	YO�p �	���   :*�»  ���

��E�� �_ 
 ���$1   1� *+��78 �$    ��$ 1��� ��� *>���T   *>�.Pv«   1� *�+�

 :�������� N���)  ��� 1��� �� ����T   (�.P> 30 (�\>�� 2-5/0  (���	

4-2  (���	< 4 q�� 1� *+� ((���	: > 30  (��\>�� 2-5/0   (����	

4-2  (���	< 4  ) �*��' ?�>$ 1� *+� �� (���	> 30  (��\>�� 2-5/0 

 (���	4-2  (���	< 4 <�X5�� �� .(���	  �7�8 b�c$ ��
   }��	

��'�� �� ���P 	 ����� 1� ���p   :��� 1� ��!0� �� 1'� ��*+5 �_ �P *� S�

�$ b�c$ ���78 ����  .*UUP  

%'� ��
 ��$K
�\$ :� ��� 
 j!$> ����
 "> �!�	�    V��!-$ s�W�	 ��

 �78 b�c$ ��
5�� $>?�  �*�' ���  ���0!�	� 1�  ?��$1K ANOVA 1�� ����� 

��� .*�
 	����  1�5�2 $ ' �78 b�c$ ��
5 V�!-$ s�W	 �� ����� �>?� 

 ?�$1K 1� �*�'2
χ � <�X5�� .*� ���0!	�>: ��
5 b�c$ �*�'  ���
  �7�8�� 

�� $>?� �*�'  ���     ������ ���	 ��� ���  �N�@�
  ?K ���   �	��� 1� ���0!�	�>?� 

;I!�>k S*$ �� ��
 V�!-$ 1������  .*��� �*!��    q��T S*�$ �� <��X5�� (

	����  ") :	 y~	 .*�>�!	�  (?1 (���$) yU@ ' (��   *�+5 S'� S*�$�# 

q'� S*$ �� .*�*�( I�+�>� �>N�
�  )≤ 1  (�!0� �� ���	> 1   �� ����	

	 ((�!0�>��  .P>?* 	)>�� 
( ">t  ��5  �	>�� 
  (����� 8 �>�  �	>�� 
 ((

����� )(���� ���*�*+5 (�# *+5 .*�*��# �>�!. ���
 �*�' �i� ��
  �7�8�� 

)(�iU$ �iU$��  ����	 (( �7�8  ) ?����Tq��K ��	 (�2  ��� ��  �`�  ��!�P 1�   

10 ��>�\ b�c$ ((�*�' 
 ) ���JXEN��� �� �k  (�!0� �� ���4 -2   �� ����

 (�!0�6 -5  (����� 1'� �!0��$ b�c$ ((�Y�+ �� &>: b�c$   N����) �78

�� ����( xO��+$( ��>�. ((b�c$ ���78
 '����  (N����) ���3 -1 (6 -4 (≤ 

7 �� �� ��78 b�c$ ((�!0�
   (N����) ���P }�	3 -1 (6 -4 (≤ 7  ��� �� �

�$ b�c$ ��
5 ((�!0��Y�+ ����� �78  (a	�!$)1 ���� (' P>0 �>� �@ ��?* 

8)>� (w�T w�T (q�;�� ����*+5 .�#  �>�!. ���
 ,T�� ���5 
  �*��� 

�TK ���: ��� �� .���� q�;�� S*$ 
 ��: �J5>#  (���    S'� �'��� �� ������

��
5 �*�' ��
 �78�� �� $>?� �*�' ��   �'��� ?��U� �� ��UX$    ��!��� ��i� ��

$��5 .*�*�� I��K>N  ���  ����
   ������ ���	 
  ���
���
  �N�@� '
   ��� ?K

  q����� 1� .*���� q����;�� �N���;$ Y�����E  ��N�����SPSS �-����� 
 18   

)version 18, SPSS Inc., Chicago, IL��� (
 N;5�� �J5 ' �># ����   ���

 .*� ���0!	�050/0 < P �� ?��U� |W	 U+$����
 .*� �!��� �i� ��  

  

���
	 	
  

��P Y�c-.$   ������� �*UUP �P��  �� �+I�W$s�W	  ��
5 V�!-$

�*�'  
�� S'*@ �� ���781 $K�*�' �	 �P 
����� .�	� �* 
  ��E�

�$ b�c$ 1'� �� ���78  *���P(  �*��' k� �P 
����� �� ����\$ �� 
 

�$ b�c$ 1'� �� ���78    ?���@ (*����P   $ �!�.>� (��5p   #��o!$ ' ���

:>U[�� .*����(      ���` ��� Y�>�cJ5 ?�N�>$ �� <�X5�� �� ����� 2�1�5

�U+$ ��� ?�>$ 
��� �*�' b�c$ ��
5 V�!-$ 
��  ��E� 
�� ���78

�U+$ Y'�05 .��� Y'�0!$    ��+I�W$ ����$ ����� 2�1�5 �� <�X5�� �� 
���

?�N>$ ��JI 1� ��� �� ����� ' ?*>.P �� >	 (Y�>cJ5  
�� V�!-$

�*�' ?�>$ ���78 
��  .���� ��@' (�'�� ��?K ����    �!�.>� ��
5 �P
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�*�' #P b�c$  �*��' ?�>$ ' ��   *U!���� ���(  ?���@  ��5  *����� ?1' (

"��:>  �5 *U!���$ �!.>� 'p <�X5�� �� ����� 2�1�5 .*���� ����  �>+�'

(Y�>cJ5 ?�N>$ (#�o5 �U+$ ��` �� ?*>.P �� >	  ��� �� 
���  
��

�*�' #P V�!-$ �*�' ?�>$ ' �� ���78 
��   .���� ��@'  

 ����� 2�1�5  ����$     ���7j5 
�����!�� ��� <��X5�� �� ��+I�W$  
� ��

s�W	  ��
5 V�!-$ b�c$�*�'   �*��' ?��>$ ' ��    S'*�@ �� ���2 

�*$K �U+$ 
��$K Y'�05 .�	�   ������ 2�1�5 �i� 1� 
���   ��i� ��i� 1�

�*�' �� �*�' ?�>$ ' ��   Y��+��$ b��c$ (���JXE b�c$ ' ���78 


��*>��� b�c$ (�78 ����� �� ��   �*��' :>�& ��  ���7�8 
  b��c$ (

��'�� 
���78 ' ���P }�	 
���78 �� :>� �� �s�W	  b�c$ V�!-$

�*�' �*�' ?�>$ ' �� ��P ��` �� .���� ��@' ��(      ���
5 ��P 
������

�*�' >$ ' ���*�' ?� 
�� ���78 ?K �� ��� �!.>� ��(   
������ �� �X��

    �*��' ?��>$ ' �*��' ���
5 �P       ��i� 1� �!�.>� (*U!���� 
��!�P 
���

�*�'  ��$ w�T �� ��T 
�78 ' *���� �����T�� ���78 
��    *��*��@

�!.>� *E�� '1� 
 2��	 �� ����� ' q�� ����� :�� �$ #>$ �5  .*���P  

�>3� ��	  ����� 
 �
����
 �N@� '
  �� ?Ks�W	  ��
5 V�!-$

b�c$ �*�' $ ' ��>?�  �*��'   �� ��� #
�� 1  �*�$K  �\$ �� .��	�� ���   ���

�����
  �P1 �*�' 
 �E�� �78��  �$ b�c$ 1'� ���  ��P  ������ (*��
   ��P  

3 �*�' 
 �E��  �78�� $ b�c$ 1'� ���  (*���P  ��>3� �P ��!
 1�   ���	

	 (�����>�
 �" )��&� ()��'1
  �"� ��� ' �78 b�E 1� *+��  �!�	�� 

� .*U!����: � )�
+$ <�X5��>: $ b�c$ ��
5>?� �*�' �� �	 ���   ������

�N@� '
 � ?K>N �*�' #P b�c$ ��
5 .��� ��4.$ $ ' ��>?� �*�'  � ��� �>N 
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+$ <�X5��� � ��>3� �N@� ' ����� ��	
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���� 
��!�P y��� *E��
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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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 ����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�� 
��� �5 
 .��*�  
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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                        
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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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   ��, ���D+ ���,��	, m���+ �� 56� ��� 9U��QT      i1�6 ���#, W�,�8� ����"

n��6� �'�+� o"�%E � ������ �, 9��  �+��D+ �+�%�    �� �'"���(� ��6���

g#  ��� .��� ��#� �, 9"�%, ������ ��,�" �� �+�%� -     ���,�" )���� )����(�

  i1�6 ��� ��T p��� 5��*E �123�" 4����      4����� ���#, ������� )���

i� �, �123�" 4���� � �123 ) ����� �#1� ��+�%�11.(  

�����P+ n���6� ���� 9�#���a*�  �������� )Beckd���7 9 !���  )����

�'"��(� W�� �" �
&� �%C, ��%�: �� ��  )�#'�, �	
� M��:  .""�'

d�7 ��� !���  b�c+ ��%�: �� L
H� 9��   ����#
*: h��8� �,?����+ )��

b�c+ .56� !��      ���#,� W�,�: i�� ��%��: ��� �,?����+ )��   �" ���6

       L#�6? W�,�: i�� ��%��: ��� ��� M#	��, ��%& �� �'"��(� _���

) )��@ Vulnerability   !��� ��	
� �2#C, )����D( J���� 5C� (

) 56�12.(  

"%G� �� �G%� ��        ���,�" ��� 51��+ ��<�, ���6��E� � b��c+

      "���� �� ���,�" �����@' U��*��+ ��2� �� �123�" ����*#� �" �����"

�, 5D'��� � ��� !��" �� � "%:  �" )��*#� "�;,��,�"   ������" )��

)7-5 (    ��82	, b�� ��� ��
13 ��8V�2, �� ��� �� �G%� �� �#�a*� �

  ��+ b��c+ ��� �+"�" ��D+      � "��" q��1��� �'"���(� _%#�� ��� ��,?��

b�c+ )
�� d%26  !��" ��� �,?����+ )��   �+
%�7 )���    ���*E ���

��,� �� � �'"��(� !��%� )��  !��" �#�� ��     "��" �c���1*� "%�: )���

)13   ���,�" ��Dk��>� ���#, "�%, �" �#		C, $(�%� U�: �#�a*� � (

������- � ���#, �6��� �" "%G%, r� � )���(� ��,�" ��� �Dk��>

b�c+ d�&� �"       ��Dk��>� ��6��� 9��123�" �����*#� ��,?����+ )��

������ ��,�"-       d��&� � ��123�" 4����� M���: "%�1Q� �� )���(�

b�c+ 56" 5QG 9����*#� ��� �,?����+ )�� W,�� ��,�" �� ����   � ���

�� !��" L6��, ���>K,.  

  

��� 	
  

 �D��,�? �1� _%+ �� �N�E g��s g#  d�7 n�6� �� �� "%�  �%,�?

t  � �8,�G f�k�+� )��� .��"�' ��G� ���� !��' �� �%,�?   )���,? )

  ����6��*#� ���#, �� �%+ ����  ���,       5�
: ��� ��Q<�&� ����6� )���

�8G��, L2, ��#, �� n��6" �" L2, �" � 
�� )  ���� )���   ������ 

!���D, ���, � ��Q<&� ���6� �#��� �Q, ����� ) �Q� .��"�' f�k�+� 

�+%*+ M;E  9g��s  ��� )�  ����%�� 4%,�( �� !"�<�6� �30   ��<+

�� "��(� ��� .�� "��?��  ���, �� �� �6��6" �" ��'���� �8G��, ��#,
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L2, ��#, �� L2, �" � �%+ ����  )�� ����   ��#+ � ��Q<&� ����� 

!���D, ���, �#��� �Q, ����� ) � �� � �+"%� !"%*+ �8G��, �Q�  n��6

!�+��  �� � 4�E d�� ���� i� J6%� 9����  )     n��6� ��� i��� 

 ���B#kD� u���, DSM-IV-TR )Diagnostic and Statistical 

Manual of Mental Disorders, Fourth Edition, Text Revision( 

 �123�" 4���� �� ��1,I  ��II     ���,�" 5�C� � �+��� !"�" v#kD�

 �����" 5#1S� �� "���+��6�!���� $
� )��      �" ��,� 9��+"%� ���(�' ����3

      .�+��� f��k�+� 9��+"%� )���*#� "��E M��: �3�( �8V�2, )��G� ��,�

�+"%,�?  !��' �" �" �("�B� ��%& �� ��15 ���(�' ���3 !�<+.    

�123�" 4���� v#kD� 5(���" �� ���1: "��� )����#8, I  ��� 

���123�" 4������ II ���� J��6%�    4������ ���� ������ U���: 9i���� 

����      ����	( 9i��w%V��%+ 4����� ��� ���� U�: � �c�" )�G ���� 

���� J6%� �1E�B, �7 �" ��) �D�"%� ���(�   9(��� �6��� i�� 

  W3���E 9�26%�, 4�� W3��E ��#BC� x26 9"�%, R�B, y%6 U�:

 �618  �S���E �50    �") )���*#� "��E M���: ���	( 94�6   5#8�N�

   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��� �"
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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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Citation:  Ghaderi D, Maroufi M, Ebrahimi A. Effect of Cognitive Behavioral Therapy on Reducing 
Symptoms and Modifying Dysfunctional Attitudes in Patients with Type I and II Bipolar Disorder.  
J Isfahan Med Sch 2016; 33(358): 1936-42 

 

Original Article  



 

  

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

2- ������/�� ����  !"# ��0���1 �	����� $ ���
2� �������  !"# ��
2� �+��,-� +���� 

������� 	
��� 
: ���� ��	�
�� 

���  Email: amirpour@med.mui.ac.ir   

  

  

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /358 ���� / � !"� 1394 1943 

������ �	
�� 
�	���� ����  :������ 	���
18/5/1394 

�� ��� �� �� 
���
/358 ��� �!�"/#�  
��1394  :���
� 	���
20/8/1394 

  

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

  
���� ���	
1��
	� ���� ���� �2 ���
�� ���� �������2  

  
  

�����  


��
 ��� ����� ���
 
��
 ��� ������ ��� ����� !  "�#$ % &�'$ ( #$ )*+*� �$ ��,�� -. /01 �2��3 +� 4$�52 �+��6� 7* 8*�1* ��� 9��" �1+*� .9;* 
��
 �� 

7* /'� ��<= ->�> � ���� +� 
�3 4�5<2 *�" �(�, -� �3*�1 �?��'$ 7* )�� @ "�#$ % +� 4�5<2 ���+��A�
 B��'$ C. , �$ ���.. ( #$ �$*�D EF$ +�  �)*+*�


��
 7* ��'<$ C�GH" I�D -� ���� ���
 ��� �$ �?;* *+ �H#$ /01 J<� % K�L 9;�52 +� �(� . @ "�#$ �H<� M* N* J�<1*E$ % �0�3 ���  9�61*� .���.


��
 /01 45, +� ���� ���
 ��� -��$7 %�  � +� J#$ �63 ��O�* 9;* � �L  ���>�� % -;�= 8��� /1*� �
��
 /01 -. 9;* -� -"�2 �� .C
* ��?$  ���
 ���

->�0$ 9;* M�� ���� (�<1 �+%P� L J<� % K�L 9;�52 +� ���� QH" ��+% $ � 
��
 9;* /01 -. ��� �2�G>�R$ �+%P  *+ J<� % K�L ���+��A�
 9;�52 +� ��

��� )�<1.  

:����� ������ 
��
 4$�52 �J<� �K�L ����� ���
 ���  

  

:����� �3%+ 9�,�1 +�= �$* �9�63 �S>�T �9���,. ���� ��  ��� � !"# $%�&
 �� '()* +�,� ��- . )�#?T* �5,E= (�5<1*� -�U$1394 V33 

)358 :(1952 -1943  

  

�����  

���� ��� �	
��
 ����� ��  ) ����� �Neural plate  �����  ! (

#�$  ) ����� ���Neural fold �	�%� &( �'  ()*�% +'   ,����- �� ���  �

. ���)	-'!�)/ 0�	% �1 ��/����� �2  ()*�% +' �	%� #1' �
 .�/)�   &���

()*%  ) ����� 0�	% ���Neural crest ��2 (     &����� 0�	�% .���1)4

()*% �- '�$ 56%' �	7)2 ���	8�% �9)9 ��� �	

 +' :; �< ���  �

�2 ,��-'�; =1�% &����   ()*�% #�1' .�/)�      ! (��>? @����A2 ��
 ���

�
��     ��2 B��  '� ���)�	-'!�)/ &�1���     #1��1+ ���!C�2 ��'! ! ����-

�2 �;' +' ! �/)� �2 ���D  E��/'C2 �
 �)�*   ��
�1)1(()*% .   0�	�% ���

�	�; +' &���� ��G�/ #1�  �9)9 �  ��2 H��2 ���� �     ��
 ���
 ! ��/��4

�< �/��2 6�>7)2  ��9)9 �9)I ��	%'� �� ��   ��2 &����� �    #�1' �')� 

()*% ��G�/ ��A$ �
 '� �� E� �
 �	�9') �*�' �  #1' .��- E�
J  (�/��);

 ()*�% +' @���� ��G�/ ��A$     ��KLK� ����� 0�	�% ���� *7 &�'  &���

,�!� ��  ! �' �2 �' ()*% .����
    #�1' +' M�1 �� +' &���� 0�	% ���

�2 @���A2 �G')/       �� '� ���
 +' ��KA2 ����

 �����	8��% ! ����-

,�!� �2 ����  �/�1!� �  ���) ����1 ()3-2(.  

()*% ��G�/ �� �- ���� 0�	% ��� �KLK� �   �� &��/�'� �'�7 �'

,�A2 �% �����	8�% ����  �2 6-�� �'�'� ()*% #1' .���-    ��
 ,!Q�� &��

 ! ,�'!�< �')R	��%' &����S!��  &����S!�� '��; &T)��K�  ����U ��'� ������ ... &

VR
 �2 ����  C�/ '� E�$ ! W)4 +' �KA2 ���

 ���   �����)5 -4( �� .

   ()*�% #�1' Z��7� VJ/ �
 ,���' �!�
 [*U' &\*	R2 =
��2    �����  �� ���

��	8�%,���' &E�$ ! W)4 ��� �< VJ/ �
 �*- �'  ���   6�%' ,���.  �< +'

�%��
 Z�I �- �1��    ��>9�]2 &,��� ���L/' ���      #�1' V�J/ ��- �>2��� �

()*% �� '� �� #1)�  W)4 !     &6��'�/ �)��! &���� ����/ E�$   ^���

M�2) �/< ZI��2 Z�7� ���
 �9�J2 #1' �*�'  ��2 E�$ ! W)4 +'    ��- ����


,�!� �� ()*% +' ����� �  ,��� Z	�2 ���� 0�	% ���     &M�� �!��
 .��/'

�G')/ #1' �_/��$  ����2' &�/)� `R�2      [�%��2 �9)*�% =���2 a��R	/'

�2 E�'�? C�/ �G')/ #1' ���9�
 @Q��2 ��2�� �'�
 .���4  

  

���	 
�� ��
 ����� �� ���� ���	 ���  

,�!� �� :; &����� �  +'()*% @���A2     ���G�/ ����� 0�	�% ���  �

���KLK�   ! �/����2 &���*8'� W)��4 E��A2 �����	8���% +' ��'���>  &�'

�2 ����  ����8  �/)�)6( �� �
 &����	8�% #1' .  �� M� �K�� @�)

 ���2 .6%' ,�2< �� V1�K/ �
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 ���1���	
 . �
�� ����� ���
� ���� ��
� ��
� �����   ! �"#$ %��� ��& �"#$ �   

�'	� �� ���  ! ���
� ()� *�� +�,� (�-  ���)54(.  

  

  
 ���234�� . �
�� 5� *�� 6�,� ��& �7879 �"#$ %��� ��&  :
;  ! ��  

.3�� *�� +�,� ��< =�  �� �> �	���� )6(  

  

�� C� &�2'�'S   ()*�% +' ,��� Z	��2 �����	8�% @��    0�	�% ����

�KLK� ����       ����*K� �� ����	8��% #�1' +' M�1 ��� 6�K�' ! �'

�2 �%��
 �1')�� .�)�  

1- �
�� 5� *�� 6�,� ��A�! :
; ��& ��A��  �"#$ %��� ��&

�7879 ��  

()*% &�*- �)I �
   ()*�% ��
 �*8'� W)4 �� ���� 0�	% ���   ����

()*% ! ��G�/ #1' a���' �9��*4  ,����- ��9)  �	�%)/Q2 ���   =1��2 �

���;' �� \�9!���/' ���1c �)���*  ) ���7!�� �Stria vascularis �1����  (

�2  �/)�)6(�8'� .  ()�
d-  &�1')���  ()*�%  ����   ����� 0�	�%  ��
 

 ()*�%  ����  �9���*4  C1��K   ��2  ���
�1 !  ��
  E�
�  �9)*�% !  �)�
-< 

�!�)/ ��� �)�*�/�4  �_�;���2 Corti  )Spiral ganglion of corti( 

! �)�*�/�4  9���> ) �Vestibular ganglion of scarpa(  e��� �'  ��
 

�'�7 �2  ���-)8-6(.  

�!�)/ ��� !� �< �9)*% E
� �- ��]7 �� �� �)�*�/�4 �_�;��2 
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Corti  �!C*G M/)	% �� =7'!�'�7 ()*% g%)  &�/�'���� )2�1  �'��/' 

Corti �� 1M 2� �/)�' .1:9�dK ���  ����� '1 ���L  ,���  g�%)  ' �1# 

�!�)/ �� �� /�7)? 6K
7�  ���
  �	�
�) h��R�9'  ����    ��K �8 (���i*-)-

��2� 1 ���
� ���_K� .�&#  �!�)��/ �����  ���]7 !��  [����  	��%!��c)�   

)Vestibular nerve()*% �
 ( ��� )2�1 ��9 �� �)�)2 ��� �1,�') ��� 

� ' ! ()-�%1()�  !	%�0 ��� L2 ()d2<��� /�E '� �1,� '�  e��� �'  �'��7�
 

2� ���- ! >j! ! (��>  k�G ���6  .�/�'� VJ/+' '1#  ()*�% &!� ���� 

*4�(� ' �
 e)
�21# a���'&  ��� ���*K� ! �J
 k�G 6A� +'�l ' �1# 

�!�)/��& J*  EA2� 2�  �/)�)10 -9(()*% .  ����  	�%�0  �����   o���8

')�� ()
d-�1 /�C ()*% �
  ���� *4 ��9��  ���K7'�  *�/��4��) *�� ��C� - 

/!C*G� )Cochleovestibular (1�  9���> � -  ')����1  ��K 1C  �2� 1 ���
�   

)8 -6( .�_K��&# '1# ()*% �� �� �� >K��6 �$)-� +'  ()*�%  ���� 

*�/�4��) ��� 9��> � - ')���1 6-�� 2� ���-  ���)3( )6(.  

  

 
 ���3��!�C
 D
��E��; .-  �)�
��)9(  

 
W)4 �!C*G �9)9 �% +' �*8'�   ��2 �����  p�;��2 �    ��- �)��

 ) �C��*�� �'�L2 +' @����Scala vestibuli or vestibular duct &(

) �/��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� �
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 ���5) .A  GB IJ9�K� :(�
�� �	'�� �� �"#$ %��� ��& ) .�7,- �C�
�� IJ9�K� :( (�- ��� �"#$ %��� ��&  ! (��9  .�9
9

���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 ���
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Ep: Epithelium; L: Lens; En: Endothelium; St: Stroma 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /358 ���� / � !"� 1394 1949 

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

  
 ���7S��P J�YZ
 .  ���� TGFβ )Transforming growth factor beta�
��  ! ( ��"� L���;[� ��9 ��& ��A�� ���,
 �G  J� �"#$ %��� ��& � 

 ����R TR�
� G  O
���J
)49() �&�� *GJ; .A��"� �C�"� ���,
 :( �  D�� ��9 G (JP

 ��\� D���P ]
�) ���;[� ��9 L(JP

 *��� D���P ]
�)  O
���J


 �R�4 *GJ; .(JP

 *��� D���P) ���$ 5� ���JRTgfbr2 )B��"� �C�"� ���,
 S�$ :( �  ��\� D���P ]
�) ���;[� ��9 L(���A

 *��� D���P ]
�)  O
���J


�A

(���A

 *��� D���P) ���$ 5� ���JR D�� ��9 S�$ G (��  

  
2-     ��"HH� G ����HHR THHR�
� L���HH;[� �HH�9   O
HH���J
 �

)Trabecular meshwork (  

 ,���G !� �'�'� E�$        �2'��7 M�7� ' :6�%' ���9c+ =1��2 �)�	�2 �

)Anterior chamber ����� ! ��/�7 #�
 ��z? �- (�2   M�7� ' ! ���


) ��*8Posterior chamber    e��
� &�/��4|2 ��1'!+ ! ����� #�
 �- (

,���- �'C1!<        +' :�; &���9c+ .6�%' ��	?�4 �'��7 ��%�� ! �%�� �

         �2'��7 M�7� ' ��
 M�2��2 Z�1�I +' &���*8 M�7� ' ��8'� �
 l�� 

�2 ���� Z1�I +' ��9c+ &�2'�7 M7� ' �� :d% .�%�   �� �c)��
'�  �

��G�/ � �2 �K; ���*� ��1�! T)��% �
 T)�K�9  �)�)10(. 

@�)� �� ���� ! �2'�7 M7� ' �>��I �2��  ��� �   �c)��
'� 

�2 =KL  ��9c+ =1�2 &��/�7 ! �%�� ���/ '�� 6*� �
   x���
 ! �
�1

   ��2 �)�-)*4 ! E��$ �*8'� ���? V1'C?'   �)��)49 &10( .Ittner  !

,�'� ���/ �'���K� ���; ��
2 �- �/'   �/��%�TGFβ    E�
� �����  ��

���� ! �/�4|2 � ()*% +' �c)�
'�    �� .��'� V�J/ ���� 0�	% ���

,�/��4 �y ���
 ��A2 &�>9�]2 #1'  #�i !�; �TGFβ   ���/ �
Tgfbr2  ��

()*% ��I �2��  ��� [�)2 &���� 0�	% ���  .��� �2'�7 M7� ' �>

   ! ��� '��� �%�� +' �2�- �)I �
 ��/�7 &���� ,!�4 �� �- �9�G ��

 ���) �1��4 ����  �>��I ��� �
 �2'�7 M7� '7( )49(.  

3- �& ��A�� J)��  

 ���; ��r/ ���1� �����	8�%  6��%      &��K���2 &���S)9��� �!��� ����

 ������+ ! ����� ��2!�	%' &���*�    ()*�% +' C��/ ���9!' �    0�	�% ����

�2 Z	�2 ����  �/)�)51-49(    ()*�% &#�1' ��
 ,!Q�� .    0�	�% ����

 ()*�% ����K� �
 ����    )-Q; +' ,��� Z	��2 ����   �����  �� ����

�!�)/  ) �/��4|2 �)�*�/�4 M� �dK%'��; ���Ciliary ganglion  C��/ (

�2 6-��  ���-)53-52(. 

()*% &,�� ���
 [9�]2 �
 ��)  �
  ��vt2 VJ/ ���� 0�	% ���

��� �� �K�$ �����	8�% ���4 ,�A2 ��  W)2 ! ��)� ��r/ �/'�'�

 ��$ �� 5��'�@!��  �- �/)4 #1' #�
 C�/ �1�� �2 ,�1� ��    �'��
 .�)��

  ()*�% +' �/��4|2 @Qz� &,!�4 !� �� �� &(�u2     ����� 0�	�% ����

�2 Z	�2    ()*�% &W)�2 ���r/ �/'�'�/�	
; �� �- �9�G �� .�/)�   ����

E� �2��!C2 ()*% �
 ��2+      +' ��'��>  �����  �� &����� 0�	�% ���

 * !��/' ��r/ E�$ �2'�7 �����	8�%    6-��� ���/�7 ��2!�	�%' ! �)�

���2   +' M��1 p���� ������  �� ���!C��2 6-�����2 &����)� �� &�����-

     �'��>  6�%' #��K2 ��	�9' .6%' ,��/ ,�1� E�$ �2'�7 �����	8�%

()*% #1' B�/' �< �
�1�� ���2' �� ���
 ,���/ E�'�? '� �� )50(.  

  

�!��� �"�
  

  ()*�% ��/��; ! EA2 ���

 VJ/ ��/��
 &�� �	�4 �$ �<    0�	�% ����

��G�/ ���� �KLK� �  6K�
7 #1)�  �� �'     ! E��$ \�*	R2 ����

�2 .6%' W)4     \�*	R2 ��G'�2 �� `�J/ �/)4 �� �- ��- ���' �') 

()*% #1' C1�K  ! ��u�  &@���A2 &����   ,�!� ��I �� ��   &������ �

��	8�% ��� `1�J/ +!�
 �
 �L�2 ��2 E�$ ! W)4 �� �    ��  .�)��

      �-��/' ����

 @��J�J�  &���
/' �� ��7Q8' @�rGQ2 ��9� �
 �)�-

()*% #1' VJ/ ! ���*K� #��>  �!�  E�$ �����	8�% #1)�  �� ��

      ��
 �1��	/ �2��K  &���1�J  �)�I �
 .6%' �	?�4 ��L/' ��
/' W)4 !

      ()*�% #�1' ��1)��  ����*K� ��
 e��� �' �� ,�2< 6%�    ����G &���

2,�A2 �!� �
 @�>9�]        &!� #�1' +' .6�%' ,�)�
 ���
/' +' ���U ��/'�'�

V1�2+< �G'�I @�!�j       k��G ��
 ��/')	
 ��- ��1�� ! �/'�!<)/ ���



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /358 ���� / � !"� 1394 1950 

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

()*% ��1)�  VJ/ &�7Q8' �1�
2 �2�-   '� �/��
/' ���� 0�	% ���

�2 T�
G' &��� ���/ V1�2+< �/)4 #1' .�)�  ��2 &��    Z�1�I +' ��/') 

()*% C1�K  ����
 ���()*% �
 � ��G�/ ���� 0�	% ���  ��KLK� �  �'

,)�/ �����1�2+< �%��
 ! �< #1)�  � ���4 @�)� ��.  

  

References 
1. Sadler TW. Langman's medical embryology. 12th ed. 

Philadelphia, PA: Lippincott Williams and Wilkins; 
2011. p. 93, 407-24. 

2. Mayor R, Theveneau E. The neural crest. 
Development 2013; 140(11): 2247-51. 

3. Sperber GH. Book review: Neural crest cells: 
evolution, development and disease. Br Dent J 2014; 
216(10): 551. 

4. Noden DM. The role of the neural crest in patterning 
of avian cranial skeletal, connective, and muscle 
tissues. Dev Biol 1983; 96(1): 144-65. 

5. Beauchamp GR, Knepper PA. Role of the neural 
crest in anterior segment development and disease. J 
Pediatr Ophthalmol Strabismus 1984; 21(6): 209-14. 

6. Trainor P. Neural crest cells: Evolution, development 
and disease. 1st ed. London, UK: Academic Press; 
2013. 

7. D'Amico-Martel A, Noden DM. Contributions of 
placodal and neural crest cells to avian cranial 
peripheral ganglia. Am J Anat 1983; 166(4): 445-68. 

8. Breuskin I, Bodson M, Thelen N, Thiry M, Borgs L, 
Nguyen L, et al. Glial but not neuronal development 
in the cochleo-vestibular ganglion requires Sox10. J 
Neurochem 2010; 114(6): 1827-39. 

9. Hall JE. Guyton and Hall textbook of medical 
physiology. 12th ed. Philadelphia, PA: Saunders; 
2010. p. 637-8. 

10. Mescher A. Junqueira's basic histology: Text and 
atlas. 13th ed. New York, NY: McGraw-Hill 
Education / Medical; 2013. p. 498-510. 

11. Delprat B, Irving S. Composition of the cochlear 
fluids [Online]. [cited 2014 Mar 3]; Available from: 
URL: http://www.cochlea.eu/en/cochlea/cochlear-
fluids. 

12. Steel KP, Barkway C. Another role for melanocytes: 
their importance for normal stria vascularis 
development in the mammalian inner ear. 
Development 1989; 107(3): 453-63. 

13. Epstein DJ, Vekemans M, Gros P. Splotch (Sp2H), a 
mutation affecting development of the mouse neural 
tube, shows a deletion within the paired 
homeodomain of Pax-3. Cell 1991; 67(4): 767-74. 

14. Sanchez-Martin M, Rodriguez-Garcia A, Perez-
Losada J, Sagrera A, Read AP, Sanchez-Garcia I. 
SLUG (SNAI2) deletions in patients with 
Waardenburg disease. Hum Mol Genet 2002; 11(25): 
3231-6. 

15. Hoth CF, Milunsky A, Lipsky N, Sheffer R, Clarren 
SK, Baldwin CT. Mutations in the paired domain of 
the human PAX3 gene cause Klein-Waardenburg 
syndrome (WS-III) as well as Waardenburg 
syndrome type I (WS-I). Am J Hum Genet 1993; 
52(3): 455-62. 

16. Morell R, Friedman TB, Moeljopawiro S, Hartono, 
Soewito, Asher JH. A frameshift mutation in the 
HuP2 paired domain of the probable human homolog 

of murine Pax-3 is responsible for Waardenburg 
syndrome type 1 in an Indonesian family. Hum Mol 
Genet 1992; 1(4): 243-7. 

17. Hughes MJ, Lingrel JB, Krakowsky JM, Anderson 
KP. A helix-loop-helix transcription factor-like gene 
is located at the mi locus. J Biol Chem 1993; 268(28): 
20687-90. 

18. Amiel J, Watkin PM, Tassabehji M, Read AP, Winter 
RM. Mutation of the MITF gene in albinism-deafness 
syndrome (Tietz syndrome). Clin Dysmorphol 1998; 
7(1): 17-20. 

19. Hodgkinson CA, Moore KJ, Nakayama A, 
Steingrimsson E, Copeland NG, Jenkins NA, et al. 
Mutations at the mouse microphthalmia locus are 
associated with defects in a gene encoding a novel 
basic-helix-loop-helix-zipper protein. Cell 1993; 
74(2): 395-404. 

20. Southard-Smith EM, Kos L, Pavan WJ. Sox10 
mutation disrupts neural crest development in Dom 
Hirschsprung mouse model. Nat Genet 1998; 18(1): 
60-4. 

21. Edery P, Attie T, Amiel J, Pelet A, Eng C, Hofstra 
RM, et al. Mutation of the endothelin-3 gene in the 
Waardenburg-Hirschsprung disease (Shah-
Waardenburg syndrome). Nat Genet 1996; 12(4): 
442-4. 

22. Baynash AG, Hosoda K, Giaid A, Richardson JA, 
Emoto N, Hammer RE, et al. Interaction of 
endothelin-3 with endothelin-B receptor is essential 
for development of epidermal melanocytes and 
enteric neurons. Cell 1994; 79(7): 1277-85. 

23. Matsushima Y, Shinkai Y, Kobayashi Y, Sakamoto 
M, Kunieda T, Tachibana M. A mouse model of 
Waardenburg syndrome type 4 with a new 
spontaneous mutation of the endothelin-B receptor 
gene. Mamm Genome 2002; 13(1): 30-5. 

24. Giebel LB, Spritz RA. Mutation of the KIT 
(mast/stem cell growth factor receptor) 
protooncogene in human piebaldism. Proc Natl Acad 
Sci USA 1991; 88(19): 8696-9. 

25. Pingault V, Ente D, Dastot-Le MF, Goossens M, 
Marlin S, Bondurand N. Review and update of 
mutations causing Waardenburg syndrome. Hum 
Mutat 2010; 31(4): 391-406. 

26. Read AP, Newton VE. Waardenburg syndrome. J 
Med Genet 1997; 34(8): 656-65. 

27. Black FO, Pesznecker SC, Allen K, Gianna C. A 
vestibular phenotype for Waardenburg syndrome? 
Otol Neurotol 2001; 22(2): 188-94. 

28. Kaneaster SK, Saunders JE. Congenital vestibular 
disorders. In: Weber PC, editor. Vertigo and 
disequilibrium: a practical guide to diagnosis and 
management. New Yok, NY: Thieme Medical 
Publisher; 2008. p. 119-24. 

29. Price ER, Fisher DE. Sensorineural deafness and 
pigmentation genes: melanocytes and the Mitf 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /358 ���� / � !"� 1394 1951 

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

transcriptional network. Neuron 2001; 30(1): 15-8. 
30. Gilbert SF. Developmental biology. 6th ed. 

Sunderland, MA: Sinauer Associates; 2000. p. 383-5. 
31. Amirpour N, Karamali F, Rabiee F, Rezaei L, 

Esfandiari E, Razavi S, et al. Differentiation of 
human embryonic stem cell-derived retinal 
progenitors into retinal cells by Sonic hedgehog 
and/or retinal pigmented epithelium and 
transplantation into the subretinal space of sodium 
iodate-injected rabbits. Stem Cells Dev 2012; 21(1): 
42-53. 

32. Amirpour N, Karamali F, Razavi S, Esfandiari E, 
Nasr-Esfahani MH. A proper protocol for isolation of 
retinal pigment epithelium from rabbit eyes. Adv 
Biomed Res 2014; 3: 4. 

33. Amirpour N, Nasr-Esfahani MH, Esfandiari E, 
Razavi S, Karamali F. Comparing three methods of 
co-culture of retinal pigment epithelium with 
progenitor cells derived human embryonic stem cells. 
Int J Prev Med 2013; 4(11): 1243-50. 

34. Chow RL, Lang RA. Early eye development in 
vertebrates. Annu Rev Cell Dev Biol 2001; 17: 255-96. 

35. Creuzet S, Vincent C, Couly G. Neural crest 
derivatives in ocular and periocular structures. Int J 
Dev Biol 2005; 49(2-3): 161-71. 

36. Fuhrmann S, Levine EM, Reh TA. Extraocular 
mesenchyme patterns the optic vesicle during early 
eye development in the embryonic chick. 
Development 2000; 127(21): 4599-609. 

37. Fitch JM, Birk DE, Linsenmayer C, Linsenmayer TF. 
Stromal assemblies containing collagen types IV and 
VI and fibronectin in the developing embryonic avian 
cornea. Dev Biol 1991; 144(2): 379-91. 

38. Hirsch M, Noske W, Prenant G, Renard G. Fine 
structure of the developing avian corneal stroma as 
revealed by quick-freeze, deep-etch electron 
microscopy. Exp Eye Res 1999; 69(3): 267-77. 

39. Zak NB, Linsenmayer TF. Analysis of corneal 
development with monoclonal antibodies. I. 
Differentiation in isolated corneas. Dev Biol 1985; 
108(2): 443-54. 

40. Lwigale PY, Cressy PA, Bronner-Fraser M. Corneal 
keratocytes retain neural crest progenitor cell 
properties. Dev Biol 2005; 288(1): 284-93. 

41. Bahn CF, Falls HF, Varley GA, Meyer RF, 
Edelhauser HF, Bourne WM. Classification of 
corneal endothelial disorders based on neural crest 
origin. Ophthalmology 1984; 91(6): 558-63. 

42. Johnston MC. The neural crest in abnormalities of the 
face and brain. Birth Defects Orig Artic Ser 1975; 
11(7): 1-18. 

43. Oelberg DG, Dominguez R, Hebert AA. 
Neurocristopathy syndrome: review of four cases. 
Pediatr Dermatol 1990; 7(2): 87-92. 

44. Kenyon KR. Mesenchymal dysgenesis in Peter's 
anomaly, sclerocornea and congenital endothelial 
dystrophy. Exp Eye Res 1975; 21(2): 125-42. 

45. Waring GO, III, Rodrigues MM, Laibson PR. 
Anterior chamber cleavage syndrome. A stepladder 
classification. Surv Ophthalmol 1975; 20(1): 3-27. 

46. Campbell DG, Shields MB, Smith TR. The corneal 
endothelium and the spectrum of essential iris 
atrophy. Am J Ophthalmol 1978; 86(3): 317-24. 

47. Shields MB. Progressive essential iris atrophy, 
Chandler's syndrome, and the iris nevus (Cogan-
Reese) syndrome: a spectrum of disease. Surv 
Ophthalmol 1979; 24(1): 3-20. 

48. Eagle RC, Jr., Font RL, Yanoff M, Fine BS. 
Proliferative endotheliopathy with iris abnormalities. 
The iridocorneal endothelial syndrome. Arch 
Ophthalmol 1979; 97(11): 2104-11. 

49. Ittner LM, Wurdak H, Schwerdtfeger K, Kunz T, Ille 
F, Leveen P, et al. Compound developmental eye 
disorders following inactivation of TGFbeta signaling 
in neural-crest stem cells. J Biol 2005; 4(3): 11. 

50. Gage PJ, Rhoades W, Prucka SK, Hjalt T. Fate maps 
of neural crest and mesoderm in the mammalian eye. 
Invest Ophthalmol Vis Sci 2005; 46(11): 4200-8. 

51. Foster CS, Sainz de la Maza M. The sclera. New 
York, NY: Springer; 2013. 

52. Lee VM, Sechrist JW, Luetolf S, Bronner-Fraser M. 
Both neural crest and placode contribute to the ciliary 
ganglion and oculomotor nerve. Dev Biol 2003; 
263(2): 176-90. 

53. Rubenstein J, Rakic P. Patterning and cell type 
specification in the developing CNS and PNS: 
Comprehensive developmental neuroscience. 1st ed. 
Philadelphia, PA: Elsevier; 2013. p. 992.. 



 

 

1- Department of Tissue Engineering, School of Basic Sciences, Najafabad Branch, Islamic Azad University, Isfahan, Iran 
2- Assistant Professor, Department of Anatomical Sciences, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran 
Corresponding Author: Noushin Amirpour PhD, Email: amirpour@med.mui.ac.ir 
 

  

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /358 ���� / � !"� 1394 1952 

Journal of Isfahan Medical School Received: 09.08.2015 
 

Vol. 33, No. 358, 2nd Week, January 2016 Accepted: 11.11.2015 
 

 
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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