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  (به ترتيب حروف الفبا) شوراي نويسندگان مجله دانشكده پزشكي اصفهان ياعضا

  مرتبه علمي    نام و نام خانوادگي
 ، اصفهان، ايران، دانشگاه علوم پزشكي اصفهانفلوشيپ ويتره و رتين ،متخصص چشمدانشيار،   اخلاقي محمد رضادكتر  -1
 راديوتراپي، دانشگاه علوم پزشكي اصفهان، اصفهان، ايران متخصص استاديار،     دكتر علي اخوان -2
  ، اصفهان، ايرانعلوم تشريحي، دانشگاه علوم پزشكي اصفهان دكتراي تخصصياستاد،   دكتر ابراهيم اسفندياري -3
 آمريكا كاليفرنيا،ي پزشكي،  ، دانشكدهغددتخصص فوق استاد،   دكتر فرامرز اسماعيل بيگي -4
 ، ايرانانتهران، تهردانشگاه علوم پزشكي استاد، دكتراي تخصصي تغذيه،   زاده دكتر احمد اسماعيل -5
  ، اصفهان، ايراندانشيار، فوق تخصص نفرولوژي، دانشگاه علوم پزشكي اصفهان    دكتر افسون امامي -6
  اريس، فرانسهپآنتونيو،  بيمارستان سن بيوشيمي، گروه    شاهين اماميدكتر  -7
 ، اصفهان، ايران، فوق تخصص ريه، دانشگاه علوم پزشكي اصفهاناستاد    دكتر بابك امرا -8
 ، شيراز، ايران، دانشگاه علوم پزشكي شيرازي ايمونولوژي وآلرژي كودكانها بيماري فوق تخصص ،هاي كودكان بيمارياستاد، متخصص     دكتر رضا امين -9

 هاي پوست، دانشگاه علوم پزشكي اصفهان، اصفهان، ايران استاد، متخصص بيماري    فريبا ايرجيدكتر  -10
 ، مركز تحقيقات پوست و ليشمانيوز، كاناداهاي پوست استاد، متخصص بيماري    دكتر كن باست -11
 ، اصفهان، ايرانروانشناسي، دانشگاه علوم پزشكي اصفهاندكتراي تخصصي ، دانشيار  سرارودي قرياندكتر رضا با -12
 دانشگاه علوم پزشكي اصفهان، اصفهان، ايرانفلوشيپ نوروسايكياتري، ، متخصص روانپزشكي، استاد    دكتر مجيد بركتين -13
 زيست شناسي سلولي و ژنتيك، دانشگاه اراسموس، روتردام، هلنددكتراي تخصصي     فرزين پور فرزاددكتر  -14
 ، اصفهان، ايراناستاد، متخصص قلب و عروق، دانشگاه علوم پزشكي اصفهان  دكتر مسعود پورمقدس -15
 ، اصفهان، ايرانصفهان، دانشگاه علوم پزشكي اهاي حركتي فلوشيپ بيمارياعصاب، مغز و متخصص ، استاد    ساز دكتر احمد چيت - 16
 فلوشيپ راديولوژي مغز واعصاب و كودكان، دانشگاه علوم پزشكي اصفهان، اصفهان، ايران ،راديولوژيمتخصص استاد،     دكتر علي حكمت نيا - 17
 ، اصفهان، ايرانهوشي، دانشگاه علوم پزشكي اصفهان، متخصص بياستاد  دكتر سيد مرتضي حيدري -18
 ، دانشگاه علوم پزشكي اصفهان، اصفهان، ايرانو بيولوژي مولكوليژنتيك تخصصي دكتراي دانشيار،     دكتر مجيد خيراللهي -19
 ، اصفهان، ايراندانشيار، متخصص زنان و زايمان، دانشگاه علوم پزشكي اصفهان    دكتر بهناز خاني  -20
 ، اصفهان، ايران، دانشگاه علوم پزشكي اصفهانفيزيولوژي استاديار، دكتراي تخصصي    راداحمدييم مردكتر  -21
 ، اصفهان، ايراناستاد، متخصص چشم، فلوشيپ ويتره و رتين، دانشگاه علوم پزشكي اصفهان    دكتر حسن رزمجو -22
 تماعي، دانشگاه علوم پزشكي اصفهان، اصفهان، ايراناستاديار، متخصص پزشكي اج    دكتر رضا روزبهاني -23
 ، تهران، ايرانفلوشيپ ويتره و رتين، دانشگاه علوم پزشكي شهيد بهشتيمتخصص چشم، استاد،     دكتر مسعود سهيليان -24
 ، دانشگاه علوم پزشكي اصفهان، اصفهان، ايرانفيزيولوژي استاد، دكتراي تخصصي  محمدرضا شريفيدكتر  -25
 ، اصفهان، ايران، متخصص قلب و عروق، دانشگاه علوم پزشكي اصفهاناستاد    ور هدكتر منصور شعل -26
 ، دانشگاه علوم پزشكي اصفهان، اصفهان، ايرانژنتيك دكتراي تخصصياستاديار،     رسول صالحيدكتر  -27
 ، دانشگاه علوم پزشكي اصفهان، اصفهان، ايراناعصاب مغز و متخصص جراحي، استاد    صبوريمسيح دكتر  -28
 ، اصفهان، ايران، متخصص بيهوشي، دانشگاه علوم پزشكي اصفهاندانشيار  دكتر محمدرضا صفوي -29
 استاد، متخصص بيوشيمي باليني، دانشگاه تورنتو، تورنتو، كانادا    دكتر خسرو عادلي -30
 استاد، متخصص پاتولوژي، دانشگاه لويس ويل، آمريكا  جرتاني د عندليبسعيدكتر  -31
 ، اصفهان، ايران، متخصص پزشكي اجتماعي، دانشگاه علوم پزشكي اصفهاناستاد    زادگان دكتر زيبا فرج -32
 ، اصفهان، ايرانه علوم پزشكي اصفهان، دانشگاهاي كودكان بيماري، متخصص استاد    دكتر رويا كليشادي -33
 ، اصفهان، ايرانتخصص قلب و عروق، دانشگاه علوم پزشكي اصفهانمدانشيار،     دكتر جعفر گلشاهي -34
 ، مركز تحقيقات پوست و ليشمانيوز، كاناداهاي پوست استاد، متخصص بيماري    دكتر عزير گهري -35
 ، اصفهان، ايرانآسيب شناسي پزشكي، دانشگاه علوم پزشكي اصفهانمتخصص ، استاد    دكتر پروين محزوني -36
 ، ايران، تهرانتهراناستاد، متخصص چشم، دانشگاه علوم پزشكي   دكتر سيد مهدي مدرس -37
  ، اصفهان، ايرانعلوم تشريحي، دانشگاه علوم پزشكي اصفهان دكتراي تخصصي، استاد    دكتر محمد مرداني -38
 غدد داخلي، مركز تحقيقات غدد و متابوليسم، امريكافوق تخصص  استاد،     دكتر اتيه مغيثي -39
 اصفهان، ايراندانشگاه علوم پزشكي اصفهان، استاديار، دكتراي تخصصي اپيديميولوژي و آمار زيستي،   دكتر مرجان منصوريان -40
 آمريكاجرجيا، ، متخصص فيزيوتراپي، استاد  دكتر محمدرضا نوربخش -41
 ، ايراناه علوم پزشكي تهران، دانشگدانشيار، متخصص گوش و حلق و بيني    مصطفي هاشميدكتر  -42
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(� �! 32 37 40 39 39 37 3 -1 

33 34 29 31 31 32 6 -4 

37 21 22 23 20 24 3&� "! 

1���Z* �=�! ��!�?
 h�'@ . n2��&� ]�\
 ���� �� "P�Z� .  `V�
 ��T �� "��./ ��*»dH/�«  ��»��3'*« �!�! r+�; �� �P� n3 (���F !��
 �! �� "P�Z� .»^+��
 «�� »"
�� �#  � ���3�«  ��

�!�! r+�; �P� n4 �� "P�Z� .≥ 10 "
 ]�= �N� ��*�P �� h�% ���� �?3N! ���� n5 �� "P�Z� .≥ 4 ��� �! ��L* �P��M= ]�\
 "
 ���� n6(�
 :  � ��
: �+! �� . 2χ  
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 ����3 .4/5) "��� ��& 6+��' � 7�% 8)�& "�# 8(9�	 "��� - "��� ��	 	� � !�� "�# ���' $%�&  "��( 	�� � �)��1 

��� ��� ���� ��	� � ���� !�) #$�� (������� ��  

#�%� #&	' #�%� ,-� �
	.� #/!01 ≤ 30 25 -9/29 > 25  

)93/1 -35/1( 61/1 )49/1 -02/1( 24/1 00/1 )98/1 -25/1( 58/1 )46/1 -08/1( 25/1 00/1 5 ���%� 

)94/1 -27/1( 57/1 )49/1 -99/0( 21/1 00/1 )90/1 -05/1( 47/1 )49/1 -08/1( 27/1 00/1 ��� 1 

)83/1 -17/1( 47/1 )46/1 -95/0( 18/1 00/1 )75/1 -02/1( 33/1 )46/1 -03/1( 23/1  00/1 ��� 2 

)85/1 -13/1( 43/1 )41/1 -90/0( 12/1 00/1 )71/1 -97/0( 29/1 )47/1 -03/1( 23/1 00/1 ��� 3  

)65/1 -96/0( 26/1 )34/1 -84/0( 06/1 00/1 )48/1 -75/0( 06/1  )41/1 -93/0( 14/1  00/1 ��� 4 
1 ��
 1���� $��	@ : +��F � 4 ���
 2 ���3\�@ (�S3
 � (�3�� ��j3+ �"9�S3
 �38�	
 ���� ���3� $��	@ :��
 3 $
�% "��./ ��!�& ���� ���3� $��	@ :��&� ��9@ �"��./ ��* ��&� `VP �* �

"��./� (�S3
 (���F �./� �+�& /.�(!��� � �H=�
 � ��&� �@ Q��� 43� � "��./� �(!��IP �P��M=  (�S3
�
 ]�\
��./ 43# ��	�  (�S3
���@ ��./ ]�\
 ���9% ]�\
 ��W ]�\
  � ]�\


��pN ��
 �4�!� !��
 �! �'� ��! ���� ���3� $��	@ : �!�@ U��% GH�I
 ��* � �!� !��
 �! ( � ���� $��	@ � "P�� $��	@ �� ���& ��'� ��! GH�I
 ��*  �! ��% h��P� ��*3 ."HMN ��
 

  

 
6;& 1	 �9!%� <��& ."��� 8(9�-  $%�& � !�� =��> 	� "���
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 $��	@ ��  ���-F � 4-+ �{�      � (�3-�� ��j3-+ �"-9�S3
 �-38�	


��3\�@�  4-��  b�-M@��   "-�	
 (�-�)'*  �!�-� ��!  �-
�    �-{� $��-	@ �-� 

��.q@ ��*���
� � �� � ��P� �  ��'� ��! 43-� b�M@��   � ��-P� � "N�-W � 

�'� ��!   "-�	
 �-8�#  � ��! �  }��-�    = �P�-% �M-ZP) �-%06/1�   

95 �H=�
 �=�! �  :(��3'T�48/1-75/0( ̀ 3?�-Z
 b�M@�� .  "-�	
 ���! 

� ��P� 43� �  �-��
� � �'� ��!  ��-	
-  ���-
  ��*�-�
  �-%  �-� n

���T  "�# ���;  $��	@  ����� �*�3q�
 ��*���
� �H'F  � ��?8�� �

��.q@ �� "'9% "N�W �� !��
� �43 �=�! � ���� ����3� �P�%  �-� ���

���%�! ���
�  = �P�% �MZP)43/1 �95  �H-=�
 �=�! �  :(�-�3'T�   

85/1-13/1(�!�F� 4�� �� .  ��% $��	@ ( � �3q�
 "�N�4�� b�M@��   �

�--8�# "--�	
  = �P�--% �M--ZP) �--% }��--� ���!26/1 �95  �--=�!

�H=�
 �  :(��3'T�65/1-96/0(.  

S38�P: "�N� X39L@ �� �* ��F) �
�� ���=���F 4(�   b�-M@��

�	
"  .��P �
�� (�!�
 �! ���
� �� ���� � "N�W 43� ���!  

  

 ����4 .4/5) "��� ��& 6+��' � 7�% 8)�& "�# 8(9�	 "��� - "��� ��	 	� � !�� "�# ���' $%�& " 
@/A B��( 	�� � �)��  C�>� �� ��& "�D�8D�1 

��� ��� ���� ��	� � (������� �� ���� !�) #$�� 
;�� < ����#=> 

#�%� #&	' #�%� ,-� �
	.� #/!01 ≤ 30  25 -9/29  > 25 

)98/1 -02/1( 42/1 )61/1 -92/0( 22/1 00/1 )08/2 -00/1( 44/1 )57/1 -00/1( 25/1 00/1 5 ���%� ���"�  

)19/2 -04/1( 51/1 )61/1 -87/0( 18/1 00/1 )95/1 -83/0( 27/1 )68/1 -01/1( 31/1 00/1 ��� 1 

)10/2 -97/0( 43/1 )52/1 -80/0( 10/1 00/1 )86/1 -76/0( 18/1 )63/1 -97/0( 26/1 00/1 ��� 2 

)17/2 -97/0( 45/1 )36/1 -69/0( 97/0 00/1 )77/1 -69/0( 11/1 )60/0 -92/0( 21/1  00/1 ��� 3  

)04/2 -84/0( 31/1 )30/1 -63/0( 90/0 00/1 )85/1 -62/0( 07/1 )61/0 -86/0( 18/1 00/1 ��� 4 

)11/2 -31/1( 66/1 )62/1 -96/0( 24/1 00/1 )25/2 -25/1( 68/1 )59/1 -06/1( 30/1 00/1 5 ���%� ���3  

)09/2 -23/1( 60/1 )64/1 -94/0( 24/1 00/1 )21/2 -18/1( 62/1 )55/1 -01/1( 25/1 00/1 ��� 1 

)00/2 -13/1( 51/1 )66/1 -92/0( 24/1 00/1 )04/2 -02/1( 45/1 )53/1 -96/0( 21/1 00/1 ��� 2 

)04/2 -12/1( 51/1 )65/1 -89/0( 21/1 00/1 )05/2 -00/1( 43/1 )59/1 -98/0( 25/1 00/1 ��� 3  

)93/1 -88/0( 32/1 )57/1 -83/0( 15/1 00/1 )53/1 -62/0( 97/0 )41/1 -80/0( 06/1 00/1 ��� 4 
1 ��
 1+ ���� $��	@ :4 ���
 2 ���3\�@ (�S3
 � (�3�� ��j3+ �"9�S3
 �38�	
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 (���F �./� �+�& /.�(!��� � �H=�
 ��&� �@ Q��� 43� � "��./� �(!��IP �P��M=  (�S3
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 ����5 .4/5) "��� ��& 6+��' � 7�% 8)�& "�# "��� 8(9�	 	�;'- "��� ��	 	� � !�� "�# ���' $%�& " ( 	�� � �)����1  

��� ���  ���� ��	� � (������� �� ���� !�) #$�� 
;��  ?!/�<  

#�%� #&	' ,-� �
	.� #�%� #/!01 ≤ 30 25 -9/29 > 25 

)96/1 -36/1( 63/1 )47/1 -01/1( 22/1  00/1 )00/2 -27/1( 59/1  )46/1 -09/1( 26/1 00/1 5 ���%� A#D�K 92 ��  

)96/1 -29/1( 59/1 )47/1 -98/0( 20/1 00/1 )91/1 -15/1( 48/1  )49/1 -08/1( 27/1  00/1  ��� 1 

)85/1 -18/1( 48/1 )44/1 -93/0( 16/1  00/1 )77/1 -03/1( 35/1  )46/0 -03/1( 23/1 00/1 ��� 2 

)80/1 -13/1( 43/1 )38/1 -88/0( 10/1 00/1 )71/1 -97/0( 29/1  )47/1 -03/1( 23/1 00/1 ��� 3  

)66/1 -97/0( 27/1 )31/1 -82/0( 04/1 00/1  )48/1 -76/0( 06/1  )41/1 -94/0( 15/1 00/1 ��� 4 

)46/1 -64/0( 97/0 )25/1 -50/0( 80/0  00/1 )68/1 -58/0( 00/1  )04/1 -76/0( 08/1 00/1  5 ���%� < C� ����B O2<E� �6  

)68/1 -65/0( 05/1 )38/1 -52/0( 85/0 00/1 )77/1 -55/0( 98/0  )54/1 -71/0( 05/1 00/1  ��� 1 

)78/1 -63/0( 06/1 )42/1 -49/0( 83/0 00/1 )77/1 -55/0( 03/1 )56/1 -69/0( 04/1 00/1  ��� 2 

)78/1 -63/0( 06/1  )43/1 -48/0( 83/0 00/1 )78/1 -49/0( 93/0  )60/1 -68/0( 05/1 00/1  ��� 3  

)87/1 -60/0( 06/1 )43/1 -48/0( 83/0 00/1 )96/1 -42/0( 91/0  )71/1 -64/0( 05/1  00/1 ��� 4 
1 ��
 1 $��	@ :+ ����4  ���F ���
 2 ���3\�@ (�S3
 � (�3�� ��j3+ �"9�S3
 �38�	
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�% "��./ ��!�& ���� ���3� $��	@ :��&� ��9@ �"��./ ��* ��&� `VP �* �
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 ���9% ]�\
 ��W ]�\
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 ��* � �!� !��
 �! ( � ���� $��	@ � "P�� $��	@ �� ���& ��'� ��! GH�I
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���% $��	@ �	
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���--%�! �--��
� �--�  = �P�--% �M--ZP)51/1 �95 �H--=�
 �--=�! � 

 :(��3'T�19/2-04/1(.  

�!  S3P (�P �	
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�% ��*��
 ���
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��& ���-+
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 �--��
� �--� = �P�--% �M--ZP) ���--%�!51/1 �95 �H--=�
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 :(��3'T�04/2-12/1�
� n(   ���-� ���3� $��	@BMI    �-� �-��
 �-��;�P 

(�% "�	
 ���!  �-% b�M@�� 4��    = �P�-% �M-ZP)32/1 �95   �-=�!

�H=�
 �  :(��3'T�93/1-88/0(.  

�MZP  ���-� ��% $��	@ � h�� �P�% ��*    �-��
� ��-9@ ��-	
 - 

���
 �!� �! GH�I
 ��* BMI '� ��! � �� �!���F 5 ��
:   �-* .�-+� 

��j%��I
 $
��& $��	@  � $MN ��W �	
 b�M@��" "N�W 43� ���!   "
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"'9% "N�W � �% ���! �! �+ , �+ ���9@ � � �; �
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 ��!�&��./"� � ��P� � ( � � �'� ��!� b�M@�� 4�� �*   �  �-
� 43-�N� .  "-�

  �! �-��
� �-� �!��
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"'9% "N�W �� "
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- ���
 �!� �! ������ 4�� �� (����M
 �! GH�I
 ��* BMI  �

 �! �'� ��! ����6  -
:  .�-+� �� b�-M@��  -�	
"    � "N�-W 43-� ���!

      � �-	� � $-MN �-��
� `-��& ��% �� "'9% "N�W   ���-� $��-	@

��?8�� ��*�j%��I
 ��P ��*��
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 ����6. 4/5) "��� ��& 6+��' � 7�% 8)�& "�# "��� 8(9�	 ��& - "��� ��	 	� �9!%� 
+� 
� G�+9!/� 	� � !�� "�# ���' $%�& " ��( 	�� � �)��1  

��� ���  ��	����� � (������� �� ���� !�) #$��  

#�%� #&	' #�%� ,-� �
	.� #/!01  ≤ 30 25 -9/29 > 25 

)49/1 -84/0( 12/1 )18/1 -64/0( 87/0 00/1 )48/1 -72/0( 04/1 )39/1 -86/0( 09/1 00/1 5 ���%� 

)61/1 -83/0( 15/1 )24/1 -63/0( 89/0 00/1 )35/1 -61/0( 91/0 )44/1 -86/0( 11/1 00/1  ��� 1 

)67/1 -82/0( 17/1 )39/1 -69/0( 98/0 00/1 )42/1 -60/0( 92/0 )66/1 -95/0( 26/1 00/1 ��� 2 

)73/1 -83/0( 20/1 )46/1 -69/0( 01/1 00/1 )47/1 -60/0( 94/0 )65/1 -92/0( 23/1 00/1 ��� 3  

)69/1 -74/0( 12/1 )43/1 -67/0( 98/0 00/1 )72/1 -58/0( 00/1 )81/1 -90/0( 28/1 00/1 ��� 4 
1 ��
 1+ ���� $��	@ :4  ���F ���
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The Association between Obesity and Gastroesophageal Reflex (GERD) in  

Iranian Adults 

 
Faezeh Dehghani1, Azadeh Rezayat1, Parvaneh Saneei2, Ammar Hassanzadeh-Keshteli3,  

Hamed Daghaghzadeh4, Ahmad Esmaillzadeh5, Peyman Adibi6 

 
Abstract 
Background: Obesity is among the factors that are linked with gastroesophageal reflux disease (GERD). 
However, findings of previous studies on the relationship between obesity and GERD were conflicting. We 
aimed to assess the relationship between obesity and GERD in a large group of Iranian adults.  

Methods: This cross-sectional study was performed on 4457 adults. Anthropometric measures were obtained by 
the use a validated self-reported questionnaire. Subjects were classified into three categories based on their body 
mass index (BMI): normal weight, overweight and obese. Also they were classified into three categories based 
on their waist circumference: normal, abdominally overweight and abdominally obese. The prevalence of 
gastrointestinal reflux disease was assessed according to Rome III criteria. Additional information about other 
variables was obtained using a self-administered questionnaire. 

Findings: The prevalence of GERD among study population was 23.9%. In crude model, the obese individuals 
had a 58% greater chance for GERD [odds ratio (OR) = 1.58, 95% confidence interval (CI): 1.25-1.98), 
compared to those with normal weight. However, after adjustment for dietary habits and waist circumference, 
this association disappeared (OR = 1.06, 95%CI: 0.75-1.48). After adjustment for confounders, those with 
abdominal obesity had a 43% greater odd for GERD (OR = 1.43, 95%CI: 1.13-1.85). However further 
adjustment for weight interaction lead to a non-significance association (OR = 1.26, 95%CI: 0.96-1.65). 
Stratified analysis by gender revealed no significant association between obesity and GERG in men. But obese 
women had 43% increased odds of GERD and abdominally obese women had 51% higher odds of GERD; 
although adjustment for the mutual effects of waist circumference and weight disappeared these relations. There 
was no significant association between general or abdominal obesity and frequency or severity of GERD, after 
adjustment for all potential confounders. 

Conclusion: General obesity was significantly associated with increased risk of GERD; however, this 
association disappeared after controlling for dietary habits and waist circumference. Abdominally obese 
individuals had higher odds of GERD, compared to those with normal waist circumference. 

Keywords: Gastrointestinal reflux disease, Body mass index (BMI), General obesity, Abdominal obesity 

 
Citation: Dehghani F, Rezayat A, Saneei P, Hassanzadeh-Keshteli A, Daghaghzadeh H, Esmaillzadeh A, Adibi P. 
The Association between Obesity and Gastroesophageal Reflex (GERD) in Iranian Adults. J Isfahan Med 
Sch 2016; 34(382): 495-505. 

 

Original Article 



 

  

1- �����	
 ��
��� ��
�� ���� ���
�
 �����	
 � �	��	 ����� ����� ���
�� �����	
 ��� �� !�"# � ���$ %&$�'  

2- �����	
 ��
��� ��
�� ���� ����
�
�	 � �	��	 ����� ����� ���
�� �����	
 ��� �� !�"# � ���$ %&$�'  

3- �����	
 ��
��� ��
�� ���� ���&��	
 � �	��	 ����� ����� ���
�� �����	
 ��� �� !�"# � ���$ %&$�'  

4-  ����
�
�	���+&$ �
 ,�-.' � �+&��&$ /�0&01' 2��� 3&4�$�
� ��5 ��	��	 ������ ������ ���26 !�"# �����	
 

������� 	
��� 
: ������ 	�
�� �
���  Email: askakhki@um.ac.ir  

  

  

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���34  /
���
� 382� �! /� "#$ %&� 1395 506 

������ �	
�� 
�	���� ����  :������ 	���
20/12/1394 

�� ��� ���� ��
���
/� 382�"�#/�  
�� $%& ���1395  :���
� 	���
11/3/1395 

  

 �������	  
���
��val66met �����	 ����� �
��� ������� �� ���  ! ��" #�$� �%&' �"
 (��' )*  

  
��� ����� 	
��
��
 �����1 ������ ����� ������2��
��  �!�" �3�$�%� ���!&'" �4  

  
  

�����  

:����� ) ��
 �� ��� ���
 ���� ��� �
��BDNF  ��Brain-derived neurotrophic factor��  !� �"#$%&'( )( +&�,- )�-&�,-  .�/0 �1 �23
 45-  ����

�6!�& �7 & 1��1 �8(�"#! 9'�:( �;� & �
 )+< 9  1,=& .�"� �/�� ���'0 9'#?1�� �1 �23
 45- �-�,%�@(  A% B8#C�,
9�#%,$@�,- val66met  �0�,- �� �;� �1

 +DBDNF) �
 E#$%&'( E�� +�#7 �1 FG�H� �7 'I"
 '#JK% �!�'7 )'L�0 �#5M% N�I-� �� O�P .1,� �@( E�� B8#C�,
 '7 9'#?1�� Q��3
 ���'0 1,7 ��#R#(.  

��� :�� 100 ��S�-�1 �� ,I�-�1  �"! E#S-�#
 �7) +���� '3� 9�P20/2 ± 60/214��
�< N�I-� �� U( & �-�� V�W�-� �C1��% Q�,X �7 (  )A#�-D 9�P46  '/-

�@( �Y�C  B8#C�,
val66met  &54 �@( E�� '#JK%  M% '/-  .�-�� ���!�"� B8#C�,
28 ) A#�-D �&'? &1 'P 1�'C� �� '/-56 4#( 9�'=� �� U( )('/- �7 )+,
�<   

10 '( +,�"#
�7 �['�"� \��1 E�'2% �8@= & �"�H�172 �8@= E�'H< �� U(  ��! 9 U( )E�'2% �1�1 ^��,% +1,7 �_#�` �!�'7 9�'7 .�� �'=� +,
�<  +,
�< �� )�P

Kolmogorov–Smirnov �1�1 �#@M% 9�'7 & +,
�< �� )�P  9�PIndependent t  &Repeated masseurs ANOVA�"_
 a6! �1 )  9��105/0  =α �� �1�/�!�. 

����� :�� �"c 'P �"_
 Q&�/% )�"���1 E�'2% 'J� �1 �3=,% �7�Y  C'�#( )�&'? &1 'P U( & 4#( �0�'
 �1 9��1  ���- 1,=& �&'? &1 E#7 +,
�<. 

����� :���� �@( 9���1 1�'C� E#7 Q&�/% N�� �� +��- �#5M% E�� d���- )�� �1  B8#C�,
val66met �@( E�� �Y�C 1�'C� &  �['�"� \��1 Q��3
 9'#?1�� �1 B8#C�,


�
 )Q&�/% N�� E�� .1,7 +,�"#
�7 �,#� & e#@;% f,- �@2= �� 9��#87 �
�,� �� ���- �-�,% �
�- ���7 �#5M% E�� �1 �1�/�!� 1�,
 �"�'2% 9.  

:����� ������  )��
 �� ��� ���
 ���� ��� �
���@( B8#C�,
 A% 9�#%,$@�,-���'0 Q��3
 )9'#?1�� )  

  

: �!�� g,- +���� �@��2M
 ��[&1 )9�3
 �7�'3! )�L'#@� �;H�� 9'7�X )�h/[�,7� 91�7<.  ��"#
$��  %&���'�val66met  $()* �+� ,��* ��

-��.�� $���/ 0��1� ������� �2 34� 5� -�+ 6�7� . +�3/X� �;��( ��;�-�1 �@I
1395 i34 )382 :(514-506  

  

�����  

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

 �!!�� �� "#!!$)BDNF  �!!�Brain-derived neurotrophic factor( 

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

�� ���� -�3	� �45  ��$ )1   ����!� �� �!78� 9!:� � (   ���� �!���

)2 ��<=7� ���(
�	) ��� .( ��) -	�>) ��$Plasticity ( ��?)�<�, '3

"#$ '�.�<$ 9:�     ����� -	�@��!� � '!A
�B -��#!82� � �:�� �� -� ��

) +,� C�4
��3 .( 	�EF
BDNF    ���!���
 �!��� '� -	�@��� � 'A
�B 	�

   ��!:� � �!?)�<�, G�:��� �H� ��
��B �?)�<�, -���	3��3 I�A<
 �� �J

 �45  G�0, #$� � -	�>) ���7
)4 (� <=7���� 	E� ��"L  	!� �	
� #!< 

����!!,#<��	- #!!<0� M#!!� )LTP �!!� Long-term potentiation (

�� �#$� )6-5 �1(.   ��!�� I�A<
 ��	Q �� ������B M�R��S�BDNF   '!�

"��$    �!��	�07  �����!3 �� �J 9!:� �/0�1� -����    -	�@��!� �!H�

) T	
7�(   ) ���!V
 	!�W � ���V
 -	�@���8( �     -	�@��!� "L!�� '!�

) ��3	B10-9"��� ���� �� ( .#��    �!� C�!4
�� �� �
�:�:[
 ��� ��?�� ��

'S��� - BDNF 	�A� ��.�<$ /����
 �.	� ��    \�!� ]�!4S�� /!�0�
- 

) "	8^8) 'A
�B � (3  '!� '_�
 �� �G�B ��� �� .+,� '�
	@ M��` �(

  
�	!) �!�� C�4
�� ���?�� ��� '� I�:�?� �,	�,� �� +���#[�  �!� ��(

  �a �!,�	� ��	Q �� ��3	B -	�@��� "L�� '� � ��.�<$ -���	�07 

BDNF .+,� '�
	@ M��`  

+,�-� �$./0	 



 

  

  
www.mui.ac.ir  

����� ��	 
���
�� val66met �� BDNF �� ������� �
��� ����� �����	 ��� ����� 	
��
��
 ����� �
)��&* % 

 ������ �	
�� 
�	���� ����–  ���34 
���
 /� 382� �! /�  "#$ %&�1395 507 

 ��!!!_��!!!0) �!!!� -#!!!�
�(03�� �!!!
 I!!!?�
��� )SNP �!!!�   

Single nucleotide polymorphism ( �� ��#!!366  �aBDNF 

 ���	
� �� �.	�  '!���4� '!� 	b<� -  '<��J#�!,� -    �!� ��!��� '<��J#�!,� - 

��������� �  �� ��!_�� ��� �� 	� �� ��    '!�B�� �!�� �!�    �!�� .��!$

��#.�� �� c�
��a d�� ', ���7
 '� 	b<� ��$ ��	
� ������ �� �� ��	
� :

������� �� �� ��	
� � ������� �� � ����� �� ��.     �!� �!� �!��B ��	
�

�������� ��    ) ����!��� �f��!B ���!<  +[
Met-carrier   ��	!
� �!� (

�0) -���� �
��� I?val66met  ��	!
� ���<  '� ����� �� -���� ��	
� � �

�0) #g�
  I?�
���val66met �� '�.�<$  #��$)3( .  

/0�1� h���_ ���  c!�
��a d�� ��� �� �`�. +4?�    ��!_� �!�

G�H� ���<  '� .������ �     +4!?� �!�� ��!7�J60    -�	!� #!`��  ��#!g�


�0)  I?�
��� �40 -�	� #`�� ������� �f��B ) +,�11(  ���!B �� i

j�
	
 '� �"	3 �� �:�:[
 �� +4?� ��� '3 31  �69   #!`��  k���!@

) +!!,� "#!!$12 .(  +!!,� "��� ��!!�� M�!!R��S����!!B ��  �!!�� '!!3

�0) ���.�, I?�
���BDNF �7� 	���
 �� ����    �!�1� �� �J ��!�� �#��

�� #<3. �04g M�R��S� ���  ��_��0)   I!?�
���val66met    9��!3 �!�

 �����BDNF ��+���R
 '� '�?� )3 ) c!��3�l�� IbB 9��3 � (13 (

 ��J �	3��3 �'A
�B �<R� -  ) �!�����)�14 �3(   ��!� �� ��	!
�   I��!,

���_ .+,� "��� "�	7�  

 ���� '� '_�
 ��BDNF  ��     M�	!E� �-�!�� /!0�1� -�����.�!,

"#<<3 I�A<
 - �?)�<�, "#$ M�4E� M�	E� ���<=7� �  - -	�@��� 	� �J

��3	B  ���M�����B �0) '3 '�m	
 ���   I!?�
���val66met   �!�7�

I�?�, +,� -	�@��� -�� �      -�!��	�07  �!03 M��!` '!� � '!A
�B

 ��.�<$��?�� ��   �#!�� ��	g 	�EF
 +[
 ��    �!� 	!A� '!� �!7�[�  #!,� .

"��� ���� M�R��S� �0) ��� ��_� '3 #�� I?�
���   !� �!� ���?�� �� -	�@��

   -��#!�� ���!S
 /!�0�
 -  �!�3	B )Visuomotor adaptation task( 

) /�R!!m4 ) �!!�3	B 	!!�g M#!!� "�!!
�3 -	�>!!) ��!!$ �(17-15 �(

G�R
  ������� � -��>@��� -��#<��	
 G�Q �� /�Rm �l��3�l�� -��,

'A
�B � - ) /�Rm -��4.�18�� "�	7� (  .��$ ��!_� ��� �� �!.	� � 

M�R��S�  ��"��$ '���  -�� '�'�?����� M��n�� +4?�  ��� #�� '!�
��  �!�  ��

#<<3 ��	�
 )20-19 �1.(  

  I�:�!?� M��!` '� '3 �
�:�:[
 '07_ ��  M�	!���
 ��  -	�@��!� 

��3	B �� �� ���  "��!B -  �!:�:[
  ���!�  ���!����  ��	!g "���  �+!,� 

����L) +,�  '!3 McHughen �  ��!�7���   #!���� \�!b���J .   �!�  �!�

"��n�,�  ��   -�	���!3 �!?�Q�<�� o��!���� -���	�	��5
 )FMRI   �!�

Functional magnetic resonance imaging(  '!!3 #!!���� ��!!��

  I!bB ��!�3	B /�0�
 \�b�� \�2<� �� �������� �f��B  G�!R
   -��!,

 '!!�B�� ��#!!<^ �� �� -	!!�73 -    #!!g�
 ��	!!
� �!!� '!!?��:� �� -�!!��

�0)  I?�
���val66met �J Gp#�,� '� .#<�?� ����     d�!m�� �!�� ��!�

"#<<3 ���� - M��n
 I�?�, �	3��3 �� ����  �!�3	B  �!�� �  -	�@��!� 

�!!�3	B "�!!
�3 M#!!� ��!!� �!!�� �� "�	!!@ �� ��	!!
� +!!,� )15.( 

McHughen � �����7� �� 'R��S�  '3 #���� ���� ��� 	2�� -� �� #R�

   +!8_ /!�0�
 ��	!7
 ��� ��  ���!� )Marble navigation task( �

 ������� �f��B/�0�
 -	�@��� �� ���� 	A� /�Rm 	
 �� ��	
�  #!g�
 

�0) I?�
��� �7  #��	3 )16.(  

�� ��� �G�B Freundlieb � �����7� �� ��:[
  �#���� ���� ��.

 ��� �
��n
 �!0) #g�
 ��	
� � ������� �f��B   I!?�
���val66met  ��

���#� ��_� ��@a�� -	�@��� � ��3	B -	�@��� )1(.  

 9:� '� '_�
 �� ���� 	� �<�BDNF    �!� �� �!�3	B -	�@��� ��

 �!0) '3 ��f�.� � �,   I!?�
���val66met     �!�� �!�
�	
 � ��!�� ��

�� ��b�� ��(
�	)    �!� 	!A� '!� �	2�� -�, �� #<3     �!��B ��	!
� #!,�

M��8� -	�@��� �� �������    �!0) #!g�
 ��	!
� �� ��3	B -��   I!?�
���

  ���!� /0�1� G��$� '� '�m	
 ��� ���:[
 ��#<^ �� .#<$�� M��n��

     I�:�!?� M��!` '!� '!3 �
�:�:[
 ��7$ ��� �+,� '�
	@ ��	g �,�	�

��� ��	g q#� ���� �� ��3	B -	�@���"   /���!�
 � +,� I3 ���?� #��

�J �� "#$ r�1���       +!�2�� #!<^ +!3	B '!� � "��!, ���?� j0W� ��

"��� '�?��� #��'��@ '� i   �J �
�! fQ� k���	!) � ��.�<$ ��� '3 -�   �!�

�J ��3	B ��� 	� ��   �!04g M�R��S� �� �	2�� -�, �� .+,� "��� j��W

�� 	� ��<^  ����� +,� ��7� '3 #�J d��$� �!��d  c!�
��a BDNF  �

��<=7�� �J -���
� -��>@	�EF
 �����  /0�1� -����L� �� ��  M��!n��

 #$��)22-21 �12(.  

  G�s!, ��� '� t,�) �� �R, �:[� �	m�B 9��L) �� ���� 	� �<�

 '3 +,� '�$��»      '!R��_ �!� �� /!0�1� c!�
��a -���� ��	!
� �!�J  -

 3 v���) "#!!�=�) �!!�3	B /!!�0�
 �!!� -	�@��!!� �� ��!!��	�� �!!�	�<

�� �7  M��n�� (���<��#� w#<<3.«  

  

��� 	
  

'R��_  "�2!���� �	� ����b���� ���$ ���:[
 ��� -���J -    	8!$ -�!�

"��#[� �� ��$�3 -   �<!,25 -19       �����b!���� �!�� ��!� �� .��!� G�!,  

100 ) ���	�� -�b����23 �4(    y�!� .#�#!$ r�1��� �
��5
 M��` '�

������J �� ��   ':��!, ��!� -  -��!7��    j!5  ���!$�#8� -�!�   ���.�<!$

���� Mpf�!!.�  �� � #<�!!$�#� �!!�3	B � -��!!�
� Mf�!!�� � ��!!$�)

  �� 	�!���) �45  z	[� -������ � �����g 	�W -������15   �� ��2�!,

 �� 	���� ����6   �� 	�!��� � ��� �� "�8g ��b<
50    (��� �� �!��� \	!@

�7� "��n�,� ) #��	31 '� ���� 	� "�f  .(  �����!3 ��_� \#  G�7�B� ����

�3���� - "	8� -���� ��	
� �� j,�<� ��3	B -   �� 	!�73 �$��70 )24 �(

��� ��g� �,�	� ��A<� '� .#�#�� r�1��� ��	
� "�	@ �d�m�� 	
   �� �!�

':��!!!, 	!!!A� - "��!!!
 {.�!!!$ � �!!!$��� ) ��#!!!� -BMI  �!!!�  



  

  

  
www.mui.ac.ir  

����� ��	 
���
�� val66met �� BDNF �� ������� �
��� ����� �����	 ��� ����� 	
��
��
 ����� �
)��&* % 

 ������ �	
�� 
�	���� ����–  ���34  /
���
� 382� �! /� "#$ %&� 1395 508 

Body mass index   �!��� '!� ���!<=7� .#�#$ �27� ��� ��	
� (   	!E�

������ +���R
 ���7�B�   ��!�� I�A
 	� �?<_ -��BDNF )26-25 �(

'7� -     ��	!
� �� �!� y�!� ���<=7� .#�#$ r�1��� �	b� � �	� ���	
�

.#<�$�#� ���<��#� ��	�<3 v��� /�0�
 �� ���<$J  

9����J   �!�� �����	
 '3 ��� ���� ����a -��G   �!�Val   �!�� �A   �!�

Met  j�
	
 '� ��:[
 �� ��@#<<3 +3	$ ��132  �68  .��� �# 46   	!n�

'<��J#�,� �� ���B ���:[
 ���� ��	
� �� -   ���!���14     �!��B ���	!
� �� 	!n�

'<��J#�,� �� -  � �������40     ����!��� �!� � ��!��� �� ���B ���	
� �� 	n�

'?��:� .#���� - �0) �l�
��a h���
  I?�
���val66met  "#��!��   �� "#!$

'�,� �� - Val/Val  �Val/Met ������J ��     h!���
 �!� �!�:[
 ��� -��

c�
��a ���    ) '�!$>@ M�!:�:[
 �� �!�23 �20 �11    �!�� -�	!�) �� ��!�� (

 G��!!R
 �� h!!���
Hardy-Weinberg  �� �!!��B ��	!!
� ��!!�� 	!!� �!!<� .����

 �ol, .#�#$ q>B ��:[
 �� �������28     ��!��� �� �!��B ��	!
� �� 	n� �

28   r�!1��� �
��5
 M��` '� ������� �� � ����� �� ���B ��	
� �� 	n�

"��$ �4Q � #�#$ '���  9��!��J � ��	7
 +[
 �"#$ ���R
 �<�	7
 -  -�!� 

.#<�
	@ ��	g C��	�  

 :�	_� #���������J r�1��� �� o)     '!� ���� |��	!$ ��	!B� � ��

  #!!��� }�	!!�
 �7!!m �\�p -�!!����R� T�!!,� 	!!� '!!R��S� �9��L!!)

+��m� '��� -       '!� C�!�	� M�! fQ� � #!$ >!.� ���J �� '����@J �4�3

h7_ -�	
 M�51��   � #!$ ���R
 ��	
� c�
��a �ol, .#��	@ -��J

"��$ "�	@ 	� '��� .#��	3 �	_� �� ��. '� C��	� �<�	7
 -  

 c�
��a ���R
BDNF: +�3 ��	Q ��    ~�	1�!,� ��!51� -��

DNA )Gene All �(DNA ) �!!����aGenomic �!!��3 ��!!. �� (

'0�,� '� � ��	
� - �0) ���R
 -�	� .#��	@ '�8
 ����, k��   I!?�
���

val66met "	!!!!!!�b�� 9<!!!!!!3�� �� - ) ��	!!!!!!7�0)PCR �!!!!!!�   

Polymerase chain reaction \�b�� -�	� .#��	@ "��n�,� (PCR  �a

BDNF  +!
� 	7��	) �� �5-ACTCTGGAGAGCGTGAAT-3  �

 +!!�@	� 	!!7��	) 5-ATACTGTCACACACGCTG-3  "��n�!!,�

 \�b�� -�	� "#$ "��n�,� ���� 	���:� .#��	@PCR ���$ �1   	!����	���

DNA  ��2��1  �+
� 	7��	) 	����	���1     �+!�@	� 	!7��	) 	!����	���

5/12   o���	�!!?� 	!!����	���x2   z��!!� �!!�)Ampliqun  ��!!�	g  

Gene All � (5/9  .��� 	S:� rJ 	����	���  

 \�!!!!b��PCR     	0���!!!!,��	
 "�2�!!!!,� �� "��n�!!!!,� �!!!!�  

)Thermal cycler) (Lab Net, USA �� �(Denaturation   �� '!����

 -�!!��95 '!!_�� - ����!!,  -�	!!� ���	!!@12   �!!� � #!!$ ��!!WJ '!!:�g�

 ���,���
���95 '_�� - ����,    G�!Q �� ��	!@30   �'!���EAnnelling   

60 '_�� -  ����!,    G�!Q �� ��	!@45   � '!���EExtension  -�!�� ��   

72 '_�� - ����,  G�Q �� ��	@30  -�	� �'���E30    +!
�� '!���� '.	^

 �� �� �Extension   -�!�� �� ���8�72  '!_�� -  ����!,   �� � ��	!@

 G�Q4  .+
�� ����) ':�g�  

 G�!!5[�PCR ���!!
�	���� Ga �� "��n�!!,� �!!� "#!!�J +!!,� '!!�   

5/1  ��<�
 �� ol, � #��	@ #��F
 #`��Sequencing �� �   "��n�!,�

 	@�����J ��ABI PRISM 7000 Sequencing    .#!��	@ ����!
 ���R


'�,� ', '� 9����J ���� ��	
� ��������J T�,� 	�     ��	!
� :#�#!$ I�?:


 '<��J#�!,� �� ���B -    ��#!3 �� ��!���66  �aBDNF )Val/Val �(

'<��J#�,� �� ���B ��	
� - '<��J#�,� �� � ����� -    �!�� �� ����!���

�B��) 'Val/Met'<��J#�,� �� ���B ��	
� � ( -   '!�B�� ��� �� �������

)Met/Met ��$) (1.(  

  

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



 

  

  
www.mui.ac.ir  

����� ��	 
���
�� val66met �� BDNF �� ������� �
��� ����� �����	 ��� ����� 	
��
��
 ����� �
)��&* % 

 ������ �	
�� 
�	���� ����–  ���34 
���
 /� 382� �! /�  "#$ %&�1395 509 

 
��� 2. ���� ��� ��!� 	 ����� "#
 � $%&� '��� '��(�
���� .�(� ���) ' *�+, ,+�	 "#
 � 1 ���� �� -!�   

5 �
���� '��� ,�/ +, �0� ��/�( �� -!� �(� ,+�	 "#
 � 2 �� -!� 3 �
���� 	 �(� ,+�	 �23 � ' 3 �� -!� 
4 � 1 �
���� �� 

,�/ �� $��%� 5/
� .,	+	 ���) �� �6 �23 � '� �� ��7 �� "#
 � 5-��
( '�
���� �+ +, �8 5��!�.  

  

"��$ '��� '�	m �<�	7
 - :���<��#� ��	�<3 v��� - '�	m - v��� 

��	�<3 ����<��#� �@L�� -���� 'S,�� '� '3 +,� �`�. -�� - �J   �!�

����� �� v�
       (M��!$ |!. �� �!4g) ���<��#!� ��!
 �� '0`�
 ��	


�� ��	
    +7!, '!� '3 �)�
 �� �� ��. #��� +3	B -�#��� �� �	
 .#�J

�� ��   �+!3	B G�B �� v�
 M�51�� T�,� 	� � #<3 �<��7� �#�J

 �� ��	�<3 M��` '� �+3�� �� "��n�,� �� ol, .#<3 I�A<
 �� ��. \�@

  \�!2<� �� '��$ �� 	
p�� ���J ��
	@ ��	g .#��� '�	m v�
 '� 'S:� ��	
p��

     �� '��!$ +!3	B -�!_ '!� �y� +3	B �� "��n�,� �+3�� �� v�
 ���.	�

'�	m \�2<� '0`�
 � v�
 '� -     �� v�!
 ��!4  \�!2<� �� ���
 �� v�
 I3

"#<�� ���� ���
 - �� }�[` ��$ '� +3	B \�b�� .#$��  

   �#!���� '!�	b
 ��#� �27� '3 ��	�@�	
 �� ���	7
 d�	$ �� �4g

9�) ��  ����J6  ��	�@�	
 �ol, .#�J �7  '� ��$�310  '!?0_ - 

 .#�#���>@ �� ��	7
2 �$ ���	7
 G�� ���"�[� k���J �� -   }�[!`

 '�	!m �v�
 �� ���<$J �+3�� ��
	@ -   '�	!m � T�!
 -   .��!� �!����   

2 '?0_ - "�[� k���J '� �-#R� -  '�	!m }�[` -   � �!�	�<3 v���

�7R�����,� ����        ���!$ +!�� � '�	!m ��� ��!B �� #!��� '!3 ����

 ��	�@�	
 ��J �� o) .#$ '�.��	)6      �� ��� �!� M��!` '!� �'!?0_

 ���� ���$ �'?0_ 	� .#<�.��	) ��	7
 '�4  z�0�20   �!<R� ���$�3

80   '!R��S� �� ��	!7
 9���J � �����) ��� 9$�3  -   ��!�R
 M�0��!)

9$�3 \�b�� ��B �� .(��� "#$   ��!. ���<�� ���.��� �� �8<
 ��	
� ���

'b��� �� ���@J -�	� -     '!, '!3 ���!�� |:
 � #��	3 "��n�,� ��. ��3

� +�� � �� '�F?��7 �J '� �#��	3     \�!2<� '!3 ���!�� :#$ "��� 	3>
 ��

'��$ �� �	
 ���J �+3�� �� v�
 ���.	� ����) k�     '!3 ���!�� ���!� 	


�� �73 '��$ �� �y� �� "��n�,� -�_ '� '�	m ��� -�	� �	
  � +
	@

'0`�
 '3 ����� - .��� ���� ��
 �� v�
 ��4  \�2<� �� ���
 �� v�
  

 M�������20 .J 9$�3     #!��� �� ���!@J ��!A<� '!� �'?0_ 	� 	

������J +
	��)    .#!$ +!4E ��72     '!?0_ ��	!.J �� o!) + �!, - 

 ���$ '3 �	A� ���� /�0�
 ����J ���	7
20 .#$ �	_� ���� 9$�3 

'!!<��� �� -���#���!!,� ��!!��J '!!3 ���!!_ �J �� -  v��� M��!!8�

   M�	!!A� �� "��n�!!,� �!!� ��!!::[� �+!!$�#� ��!!_� ���<��#!!� �!!�	�<3

3      '!3 ��!� ��!$ �!�� '!� ����J .#��	3 �B�	Q �� �����J ���,�<$��

':S<� - ) M��$1 � 	��98 ����,    �!��:� ��!�� (��
 '� ����� -	��

 '� "#<�� ����J �	
5      ��!���� +7!?g 	!� -�	!� � #$ I�?:
 +7?g

  ��!$) #$ '�
	@ 	A� �� �`�.2 �� .(20      /!0�1� ��S!, �!� 	!n�

 #$ '�,��. ���<��#� �� M��8�'0`�
 �� +��� �� �� '3 -   ���!��15 

 ����5 '�	m - '���� v��� - '��� ���� v�
 ���7
 .#<<3 ��   �� -�!�

 '!:S<� �� v�
 ��	
 ���
 '� v�
 ���.	� �� I � �'�
� +,�   	!�W -�

 �Q�<� ��5  +�� � \#  ���<=7� � '��@3 '�F?� 9�) �,�,� -  '!�n@ �

'��<� '� - "	7� - .��� 	n`  

        ��!,�<$��3 �� �!
 #!<^ M�	!A� �� ���!��J �!���� ��!�R
 -�	�

����J k�� �� "��n�,� �� ��J �����) #��F
 � #$ "��n�,� ���<��#�-  ���

 ����J ��� ����� M�4E .#$ \�b�� ����J81/0  =α .#�J +,� '�  

k�� :-���J -��  ����J ��Kolmogorov–Smirnov  ��A<� '�

�� h���
 ���� �R�4Q �,�	�"�  ���� �R�4Q '� '_�
 �� .#$ "��n�,� ��

"��� h���
 '�m	
 ����J -�	� �� ����J �� ���:[
 -��   �!�	�����) -��

Independent t  �Repeated measures ANOVA  j3	� ��0[
)

6 × 2'�03 .#$ "��n�,� ( -   �!�0[
 � '!��b
    �!<R� }S!, �� �!�  -���

050/0  =α   \	!!!� �� "��n�!!!,� �!!!� �  ���!!!
�SPSS '1!!!?�  -19   

)version 19, SPSS Inc., Chicago, IL( .#$ \�b��  

  

���
	 	
  

 G�#_ �� �n�`�
 ���J � ��
�	@��� ���J1   "�	!@ .+!,� "#�J   �� �!�

':��, �o<_ ��, 	A� - "��
 {.�$ � �$��� -   "#!$ �27� ��#�

��7� .��$ �H<. ��	���� ��� ���7�B� ��EJ �
 #����   G�#!_ �� '3 ��Q  
  



  

  

  
www.mui.ac.ir  

����� ��	 
���
�� val66met �� BDNF �� ������� �
��� ����� �����	 ��� ����� 	
��
��
 ����� �
)��&* % 

 ������ �	
�� 
�	���� ����–  ���34  /
���
� 382� �! /� "#$ %&� 1395 510 

9	!: 1. +
�; <�/��(��, 	 +
�; �=�>�� �? �� @+�> -���	��/ 
� ��A�
�� ± B��C�� ,+�!�
��� D!�; 5��. 

������� ��	� ���
�  

)28  =n(  

��� ��	
 ���
�  !�
���  

)28  =n(  
�"��# ���� ��$��  

39/2 ± 57/21  19/2 ± 64/21  -� )���(  

28/0  28/0  (�0/�"�) 123  

21 21 �� �"�
 �4 �����  

�56�� �
0�& �  3  3  �� ��  

4  4  �&�6 �56��  

06/0 ± 77/1  05/0 ± 77/1  �7 )" �(  

97/9 ± 28/69  78/11 ± 64/72  �0& )%"89�#:(  

6 6 20 <  
�9$ ;<�
 � (=6"�" � "6 %"89�#:) ��6  

18  18  25-20  

4  4  30-25  

24/0 ± 11/0  25/0 ± 12/0  ?#� �9�0@   
"��  

82/0 ± 36/2  77/0 ± 47/2  1� �9�0@  

  
�� "#����  ���� "�	@ �� 	� M�	7� �� +
	��) j_�� ��	7
 ���$

9�) �� ��:[
 o) '� ����J  ����J .#$ ����JIndependent t   ��!��

"#!!<�� - �!!<R� M��!!n
 \#!!   '!!0B	� �� I!!� �"�	!!@ �� ��!!� ��� - 

9�) ) ����J855/0  =P  �184/0  =t'0B	� �� I� � ( -  o!)   ��!��J

)600/0  =P  �528/0  =t  ��!!!!!!!��J ���!!!!!!!<=7� .��!!!!!!!� (   

Repeated measures ANOVA   j!3	� ��0[
)6 × 2  ��� ��!�� (

 '!!0B	� �� '!!3 -   �!!<R� �!!��	@ ���� M��!!n
 �r�!!?�3�  ��!!� ���  

)001/0  =P  �28/130  =F ) �0��!!!!R
 	!!!!E� �!!!!�� �(321/0  =P  �  

18/1  =F) ���	@ ��� M��n
 � (810/0  =P  �06/0  =F�<R� (  ���

 �� ��	7
 M�?0_ � ����J �B�	� �� �<�	7
 "�	@ �� +�Rm� .��4�

 ��$3 �� "#�� ��$.  

  

 
 ���3. 5��)	 	, D	�( +, �E��� FG�%� ���H�  

%&#  

 �!0) 	�EF
 �,�	� �'R��S� ��� \�b�� �� q#�   I!?�
���val66met   	!�

 "#�=�) ��3	B M��8� -	�@������   +![
 '!3 -��	
� ���A<� ��� '� .

�0) ��� 	�EF
        #!g�
 ��	!
� �!� � ���!,�<$ �#!���� '!�
	@ ��	g I?�
���

�!!0)    �!!<R� M��!!n
 ��!!_� \#!!  .#�#!!$ '!!?��:� I!!?�
���  �� ���

9�) ����J "#<�� ���� �"�	@ �� -�� -       	!� '!3 +!,� d�!m�� �!��

  o!) �� �
��!n
    ��!�� "�	!@ �� ��!��J  "#!<�� -    �� ���!���
 M��!n


'�	m /�0�
 -	�@�	
 - �� ���<��#� v���    ���!�� ��!03 ��Q '� .#$��

  ���!� ��3	B M��8� �8_�
 ���g ����� '� �"�	@ �� 	� '3 ��� ����

'�
	@ �	
 �� 	A�  �!<R� M��n
 ��� �#��      �!B�	� �� �!� y�!� ��!� -���

9�) o) � ����J �� �� ����J    #!<^ 	!� ���<=7� .#�� "#���� "�	@

"#<�� ���� ����� ��0[
 -  �<�	7
 M�?0_ �� ��	
� �b��#
 +
	��)

��     ��!Q '!� ��!<�	7
 "�	@ �� ��� M��n
 \#  �� ��m� '� ��� �#$��

 	� �� �4�	:
6 '?0_ - �� 	4. ��	7
 .#��  

 	E� '3 �
�:�:[
 ��7$�0)  I?�
���val66met     �!�3	B -	�@��!� 	!�

�� 	A� '� z#�� �#<$�� "�	3 �,�	� I�:�?� ��Q '� ��     �G�!B �!�� �!� .#,�

'R��S� �� ��:[
 ��� �����  -Joundi  ����!�7� �   �J .���#!� ����!17�   �!�

   �!0) ��!_� '!3 #���� ����   I!?�
���val66met    !� �!� ���!?�� �� -	�@��

-��#�� ���S
 /�0�
 - ��3	B �
 .+,� "�	7� /�Rm  �!�� 	A� ���� /�0

     �!� 	
��l��!3 -�!0_ �	!
 '!3 ��� '��@      ���!?��_ G	!�<3 �!� � +!?��

)Joystick'0�,� '� ( - ���� ���. +,�� +,�  �!� G	�<3 �� �7�    �!
 ��	!3

"	��� |,� �� '3 �� ��^�3 q#�    |�![� -�� /!0�1� C�:� '� ���� -�

�� �:�<� �$	) M��` '� �"	��� ) #<3 G�4�� �#$4.(  

0

0.5

1

1.5

2

2.5

3

 4#(

+,
�<

 �8@=

F&�

 �8@=

N&1

 �8@=

N,!

 �8@=

N��3c

 �8@=

BI"(

 �8@=

B��

 1�� +,
�<

9�&<

E#-,#�
 �
�0 1�'C� B8#C�,
 �@( �Y�C 1�'C�



 

  

  
www.mui.ac.ir  

����� ��	 
���
�� val66met �� BDNF �� ������� �
��� ����� �����	 ��� ����� 	
��
��
 ����� �
)��&* % 

 ������ �	
�� 
�	���� ����–  ���34 
���
 /� 382� �! /�  "#$ %&�1395 511 

 ��:[
   '!R��S� �!� ��!<=7� �	m�B - McHughen �  ����!�7� 

I� �J .+?�� ��,��    #�#!$ � #!� ���3	B /�0�
 �� -	�@��3 '� �� ��

/�Rm ��3	B -	�@��� ������� �f��B '3    #!g�
 ��	!
� '� +4?� -	


�!!0)  I!!?�
���val66met  '!!� t!!,�) �/���!!�
 �!!�� �� �!!�� .#!!����

'����     ) ��!?� M�!3	B �!� ����#!�� -��Adduction   ��	!3 ��!� � (

)Abduction "��!!$� +!�2�� ( -  �!!� �	!!2�� /!!�0�
 � ��!!� +!!,�

'�4$ /�0�
      �!� �� "��n�!,� �!� ��!$�� ��J �� '3 ��� �@#<��� -��,

�� G	�<3 �<[<� 	�?� �� �� � 	
��l��3 -�0_ �� ���	
 ) #$15.(  

�J 'R��S� �� �� -	2�� - +8_ /�0�
 �� �� "��n�,� �� ���   ���!�

�� '!!3   '[n!!` �!!� -�� �� 	!!�	� �<!!, �!!� ��	!!
� ��J -  -����  

9 "��$� +�2�� |,�
 (���, ', � 	S, ', ��) �2�
��	
 -   +!,�

'[n` �� ���S� � - �� +3	B 9��7�   '!3 #�#�,� 'b��� ��� '� �#����

/�Rm ��3	B -	�@��� �� ������� �f��B     #!g�
 ��	!
� '!� +4?� -	


�0)  #<�?� �����.	� I?�
���)16 .(�� ��� �G�B ����� ���  �!�:[
  �!� 

'R��S� - Freundlieb �����7� � I� �� ��,�� �J .#$�� ��   ��!� �
��n


   �!0) #!g�
 ��	!
� � ������� �f��B   I!?�
���   � �!�3	B -	�@��!� ��

��@a�� -	�@��� o!�  ���� /�0�
 �� "��n�,� �� '3 �    ����	!, �!7R��

) #<�
��� ���� "#$ "#�b<,1.(  

 	�EF
 '� '_�
 ��BDNF  ������
 ���� '� '3 �-	�@��� � 'A
�B 	�

   ��!:� � �!?)�<�, G�:��� �H� ��
��B �?)�<�, -���	3��3 I�A<
 �� �J

 �45  G�0, #$� � -	�>) ���7
)4(    	!� "L!�� 	E� ���<=7� �LTP �

�� ��� �� '�B�� ��#<^ �� ) #$��6-5 �1  �!RSg M�	�EF
 ��<=7� � �(

 -	�@��!!� 	!!�) M�!!����B �!!�3	B10-9�!!� ��!!A��� �(  ��!!_� '!!3 ���

�0)  I?�
���val66met  '!��� ���� �� �� ��3	B -	�@���   ����!, ��

  �� ]�!n
� ��� �'�$>@ M�:�:[
 	���� qf. 	� �	m�B ��:[
 �� ���

'b��� M��n
 '�_�
 ��A<� '� .��#�      M�!:�:[
 j!0W� �!� �!�:[
 ��� -

M��m	
 �� �J M��n
 ��� � '�$>@  �!� ��04g     Gp#�!,� ��#!<^ ���!


    '!�
	@ ��!3 '!� /�0�
 d�� � ��:[
 ���� ��	
� ��#R
 �� M��n
 	�A�

.�	3 ���� �� '�$>@ M�:�:[
 �� +�?<_ G	�<3 \#  ���<=7� � "#$  

  � #<�!?� "��, ���?� �04g M�:�:[
 �� "��n�,� ���� /����


 + 	!!, '!!� '�!!?��� j!!0W� � #!!������.	� �!!73 �!!�3	B ��!!� ��

I�75
      '�	!m �!H� "#!�=�) /���!�
 #��!$ .#<�?� -	�@ -  v���

       ��	!g �!�� -	!2�� I!8� -�!�	���� 	�EF!
 +[
 ����<��#� ��	�<3

'�
	@ '�.�<$�� �� -�	� '3 #��   �!0) 	!E� � #��    9!$�) �� I!?�
���

"���   �!� '!�n@ �n�0�
 '� �"#�=�) ��3	B /�0�
 .#��    �� '!3 ��!$

 � #$�� "#$ ����
 -���� -��_� ��p�� C�4
�� �� ��_� ��� ��g�

   ��!��) 9!1� -�	_� '� 91� �� -�	_� �<R� �#<$�� �����.	�

�� �#$�� '�?��� ) +n@ ��� ���$� /�0�
 �J '� ���
27   	!� �!<� .(

�� �� ���<��#� v��� /�0�
 ����  ��	3 �:0
 ���$� � "#�=�) ���


j0W� ��04g M�:�:[
 �� "#$ "��n�,� /����
 '3 ���B ��  �g�#B

  ��!7� ��!
	Q �� .#<�?� ���� �� -���$� � �@#�=�)    �� '!3 ��!Q

 ��$3 �� "#���� ��$ ������ "�� '7�� '� ��<� "�	@ �� 	� ��	
� �

"#�,	� ��� '���� �� #��$ � #�� - M��n
 ��	7
    "�	!@ �� ��!� -��

    ��	!
� +�!?<_ �'�!$>@ M�:�:[
 �� �	2�� -�, �� .��$ ���$J

 .+,� "#�� G	�<3   �+!,� '!���� �?<_ ������ �� '3 ��a�	�,�

 ���� z	[�BDNF �� ) #$��26 ��� '� +,� ��7� ���� 	� �<� i(

'b��� 'S,�� �0) |,�
 "#$ ��b�� Gf�.� ���� �� -	�@  I?�
���

val66met .#��7� ��2��	� 9��^ ��  

      M�	!E� '!3 +!,� "#!$ ���!<  M�:�:[
 �.	� �� ���� 	� "�f 

�0)  I?�
���val66met  �, '� '�?��� ���7�B� ��Q '� ���?�� ��� 	�

�0) +,� ��7� �<R� i+,� "#$ ��#70g    �!�� �!8<
 	A� ���� I?�
���

 ) #!�� ��	g 	�EF
 +[
 �� �?� ��	
�1 .(     �Gp#�!,� ��	!.J ���!<  '!�

I��[
 \�8n� '� ����� #��$ ) -��,Consolidation'A
�B (  "��$� -�

 .�	3 ���3	B -	�@��� ��  -��!
 '3 ��3	B M��8� r�?�3� 	� "�f 

�� +,� '�   M��!8� -��J��!� '� �	2�� I8� 	5<  �#�J    �!�3	B -�!�

"#$ j?3 -    I�!�[
 .+!,� �!04g   '!A
�B -��!, -    +!�4H
 ��!�3	B

 '!A
�B -���� ) -�Memory traces    '!0B	� G�!Q �� '!3 +!,� ( - 

 ��!
� '� 	b<� �	�� ��� .+,� "#$ ��b�� (�<�	7
 M�?0_) r�?�3� 9�

   #!R� ��	!_� �� T�?[� ��
	��) ��B � Mf.�#� ���:� �� -��#��)

"��� �� �� - �� ��	7
 #g�
 ) ��$28.(  

�� ���� M�:�:[
 '�p 	�� �|��	$ �.	� +[
 �#��  ������ -��

'A
�B -���
� M�Q�4
�� '� C��	� -    �!� + �!, #<^ G�Q �� ���3	B

�� ��� #<^ �� \��:� �<�	7
 ) #��$29^ 	� .( #< "#$ \�b�� M�R��S�

'��) 	� -  +3���� ��?)�<�, -	�>) ��$BDNF  #<��	
 �� 	� �� ��

I��[
 � r�?�3� 'A
�B -��,  -	�@��� G�B �� /����
 M#� #<0� -�

�� ���� ) #��30 �� "#$ '�
	@ ��3 '� �45  G�`� 	2�� M�R��S� �(

I��[
 #<��	
 G�Q "��� '� C��	� G�`� �� �� -��, -   M��!n�� ��	7


�� ) #<���31   ��!�� �� "#!�J ��_� '� Gf�.� +,� ��7� ���� 	� �<� .(

BDNF '0B	� �� '3 - 'ng� �� �� o) � r�?�3� -  	b<� "��� ��

    I�!�[
 #!<��	
 G�!Q �� �#!�� ��3	B -	�@��� �� Gf�.� '�   -��!,

'A
�B "��� �� �� o) � -� -  ��. 	E� ���p�Q +4?� '� ��	7
 #g�


�� "��� ���� '3 �
�:�:[
 ��_� .���, ����7�   �� �/!�0�
 -	�@�	
 #��

'0B	� -       '!� '�!?��� /!0�1� -�����!� � -��J��!� �B�	� � r�?�3�

I�?�,        "	!�.� ��!�� ���!�� �>!@ �!� � +!,� �
��!n�� �45  -�� - 

'A
�B - �� 	���
 ��3	B ) #<333-32 �29    �!�F
 �� �!� G�!7�B� ��� �(

�� ��2��	� ��,.�  

��        �f��!B ��!� M��!n
 \#!  �� ��!�� �!�:[
 ��� ����� ��3

�0) 	�EF
 +[
 '3 ��������  I?�
���val66met   '!�
	@ ��	!g   � #!��



  

  

  
www.mui.ac.ir  

����� ��	 
���
�� val66met �� BDNF �� ������� �
��� ����� �����	 ��� ����� 	
��
��
 ����� �
)��&* % 

 ������ �	
�� 
�	���� ����–  ���34  /
���
� 382� �! /� "#$ %&� 1395 512 

   �!0) �!�� #!g�
 ��	
�      �!�	�<3 v��� M��!8� -	�@��!� �� I!?�
���

�� �M��n
 \#  ��� .+$�� ���<��#�    -���!?� �!���  �� �$�� #���


"��$ � /�0�
 d�� 	�A� '���  -      �G�!B �!�� �!� .#!$�� "��n�!,� ����

     '!�n@ �1!, C�!��B� �!� ��:[
 ��� ����� ���� �� '3 +,� '�?��$

 �!!,�	� ��!!
J M�!!R��S� �� � ��!!$ �!!�g� -�!!�  M��!!` �� � 	!!
  

   �!!!!!�a������
���� -�!!!!!������ �� "��n�!!!!!,� �!!!!!� ��!!!!!���  

)Neurophysiological equipment�	�@ M��` (.  

  

������� � �'()  

 '��:� �������) �� '�
	@	� '���  -	�3� - �551
'�$� - +��	
  ��#!� 

� \�!!!!0  ��!!!!$��� 9��	!!!!@ ��!!!!�
� �!!!!�3	B   '!!!!� �!!!!0R��  

 k�!� ����$ �Vn����� -�gJ   �!� -��!�J     "#�!���� �� �J �	!Q '!3 #!$�� - 

    #!3 �!� �#8!�� �,��	
 "�2���� �$��� \�0  � ��#� +��	
37539/3  �

 t���
 ��16/02/1394     '!7� �� �'0�!,� ��#!� .+!,� "#�,� j��5
 '� - 

	m�B 9��L) �� '3 -��	
�  �#<�$�� +3	$�� -���2,�l, ��	@. 

References 
1. Freundlieb N, Philipp S, Schneider SA, Bruggemann 

N, Klein C, Gerloff C, et al. No association of the 
BDNF val66met polymorphism with implicit 
associative vocabulary and motor learning. PLoS One 
2012; 7(11): e48327. 

2. Goekint M, Roelands B, de Pauw K, Knaepen K, Bos 
I, Meeusen R. Does a period of detraining cause a 
decrease in serum brain-derived neurotrophic factor? 
Neurosci Lett 2010; 486(3): 146-9. 

3. Egan MF, Kojima M, Callicott JH, Goldberg TE, 
Kolachana BS, Bertolino A, et al. The BDNF 
val66met polymorphism affects activity-dependent 
secretion of BDNF and human memory and 
hippocampal function. Cell 2003; 112(2): 257-69. 

4. Joundi RA, Lopez-Alonso V, Lago A, Brittain JS, 
Fernandez-Del-Olmo M, Gomez-Garre P, et al. The 
effect of BDNF val66met polymorphism on 
visuomotor adaptation. Exp Brain Res 2012; 223(1): 
43-50. 

5. Meis S, Endres T, Lessmann V. Postsynaptic BDNF 
signalling regulates long-term potentiation at 
thalamo-amygdala afferents. J Physiol 2012; 590(1): 
193-208. 

6. Huang ZJ, Kirkwood A, Pizzorusso T, Porciatti V, 
Morales B, Bear MF, et al. BDNF regulates the 
maturation of inhibition and the critical period of 
plasticity in mouse visual cortex. Cell 1999; 98(6): 
739-55. 

7. Ou LC, Gean PW. Regulation of amygdala-
dependent learning by brain-derived neurotrophic 
factor is mediated by extracellular signal-regulated 
kinase and phosphatidylinositol-3-kinase. 
Neuropsychopharmacology 2006; 31(2): 287-96. 

8. Griffin EW, Bechara RG, Birch AM, Kelly AM. 
Exercise enhances hippocampal-dependent learning 
in the rat: evidence for a BDNF-related mechanism. 
Hippocampus 2009; 19(10): 973-80. 

9. Klintsova AY, Dickson E, Yoshida R, Greenough 
WT. Altered expression of BDNF and its high-
affinity receptor TrkB in response to complex motor 
learning and moderate exercise. Brain Res 2004; 
1028(1): 92-104. 

10. von dem Bussche D. The role of brain-derived 
neurotrophic factor in cortical motor learning 
[Doctoral Thesis]. San Diego, CA: University of 
California; 2007. 

11. Gajewski PD, Hengstler JG, Golka K, Falkenstein M, 
Beste C. The Met-allele of the BDNF Val66Met 

polymorphism enhances task switching in elderly. 
Neurobiol Aging 2011; 32(12): 2327-19. 

12. Pivac N, Kim B, Nedic G, Joo YH, Kozaric-Kovacic 
D, Hong JP, et al. Ethnic differences in brain-derived 
neurotrophic factor Val66Met polymorphism in 
Croatian and Korean healthy participants. Croat Med 
J 2009; 50(1): 43-8. 

13. Pezawas L, Verchinski BA, Mattay VS, Callicott JH, 
Kolachana BS, Straub RE, et al. The brain-derived 
neurotrophic factor val66met polymorphism and 
variation in human cortical morphology. J Neurosci 
2004; 24(45): 10099-102. 

14. Ho BC, Milev P, O'Leary DS, Librant A, Andreasen 
NC, Wassink TH. Cognitive and magnetic resonance 
imaging brain morphometric correlates of brain-
derived neurotrophic factor Val66Met gene 
polymorphism in patients with schizophrenia and 
healthy volunteers. Arch Gen Psychiatry 2006; 63(7): 
731-40. 

15. McHughen SA, Rodriguez PF, Kleim JA, Kleim ED, 
Marchal CL, Procaccio V, et al. BDNF val66met 
polymorphism influences motor system function in 
the human brain. Cereb Cortex 2010; 20(5): 1254-62. 

16. McHughen SA, Pearson-Fuhrhop K, Ngo VK, 
Cramer SC. Intense training overcomes effects of the 
Val66Met BDNF polymorphism on short-term 
plasticity. Exp Brain Res 2011; 213(4): 415-22. 

17. Antal A, Chaieb L, Moliadze V, Monte-Silva K, 
Poreisz C, Thirugnanasambandam N, et al. Brain-
derived neurotrophic factor (BDNF) gene 
polymorphisms shape cortical plasticity in humans. 
Brain Stimul 2010; 3(4): 230-7. 

18. Hariri AR, Goldberg TE, Mattay VS, Kolachana BS, 
Callicott JH, Egan MF, et al. Brain-derived 
neurotrophic factor val66met polymorphism affects 
human memory-related hippocampal activity and 
predicts memory performance. J Neurosci 2003; 
23(17): 6690-4. 

19. Li Voti P, Conte A, Suppa A, Iezzi E, Bologna M, 
Aniello MS, et al. Correlation between cortical 
plasticity, motor learning and BDNF genotype in 
healthy subjects. Exp Brain Res 2011; 212(1): 91-9. 

20. Beste C, Baune BT, Domschke K, Falkenstein M, 
Konrad C. Paradoxical association of the brain-
derived-neurotrophic-factor val66met genotype with 
response inhibition. Neuroscience 2010; 166(1):  
178-84. 

21. Shimizu E, Hashimoto K, Iyo M. Ethnic difference of 



 

  

  
www.mui.ac.ir  

����� ��	 
���
�� val66met �� BDNF �� ������� �
��� ����� �����	 ��� ����� 	
��
��
 ����� �
)��&* % 

 ������ �	
�� 
�	���� ����–  ���34 
���
 /� 382� �! /�  "#$ %&�1395 513 

the BDNF 196G/A (val66met) polymorphism 
frequencies: the possibility to explain ethnic mental 
traits. Am J Med Genet B Neuropsychiatr Genet 
2004; 126B(1): 122-3. 

22. Bath KG, Lee FS. Variant BDNF (Val66Met) impact 
on brain structure and function. Cogn Affect Behav 
Neurosci 2006; 6(1): 79-85. 

23. Tonacci A, Borghini A, Mercuri A, Pioggia G, 
Andreassi MG. Brain-derived neurotrophic factor 
(Val66Met) polymorphism and olfactory ability in 
young adults. J Biomed Sci 2013; 20: 57. 

24. Ghasempour L, Hosseini FS, Mohammadzadeh H. 
Effect of sensory integration training on fine motor 
skills in children with trainable mental retardation. 
Middle Eastern Journal of Disability Studies 2013; 
3(1): 27-36. [In Persian]. 

25. Carbone DL, Handa RJ. Sex and stress hormone 
influences on the expression and activity of brain-
derived neurotrophic factor. Neuroscience 2013; 239: 
295-303. 

26. Zhou J, Zhang H, Cohen RS, Pandey SC. Effects of 
estrogen treatment on expression of brain-derived 
neurotrophic factor and cAMP response element-
binding protein expression and phosphorylation in rat 
amygdaloid and hippocampal structures. 

Neuroendocrinology 2005; 81(5): 294-310. 
27. Magill RA. Motor learning and control: Concepts and 

applications. 7th ed. New York, NY: McGraw-Hill 
Education; 2003. 

28. Janacsek K, Nemeth D. Predicting the future: From 
implicit learning to consolidation. International 
Journal of Psychophysiology 2012; 83(2): 213-21. 

29. Krakauer JW, Shadmehr R. Consolidation of motor 
memory. Trends Neurosci 2006; 29(1): 58-64. 

30. Bramham CR, Messaoudi E. BDNF function in adult 
synaptic plasticity: the synaptic consolidation 
hypothesis. Prog Neurobiol 2005; 76(2): 99-125. 

31. Cohen DA, Pascual-Leone A, Press DZ, Robertson 
EM. Off-line learning of motor skill memory: a 
double dissociation of goal and movement. Proc Natl 
Acad Sci U S A 2005; 102(50): 18237-41. 

32. Bracha V, Zhao L, Irwin KB, Bloedel JR. The human 
cerebellum and associative learning: dissociation 
between the acquisition, retention and extinction of 
conditioned eyeblinks. Brain Res 2000; 860(1-2): 87-94. 

33. Diedrichsen J, Verstynen T, Lehman SL, Ivry RB. 
Cerebellar involvement in anticipating the 
consequences of self-produced actions during 
bimanual movements. J Neurophysiol 2005; 93(2): 
801-12. 



 

 

1- PhD Student, Department of Motor Behavior, School of Physical Education and Sports Sciences, Ferdowsi University of Mashhad, 
Mashhad, Iran 
2- Assistant Professor, Department of Motor Behavior, School of Physical Education and Sports Sciences, Ferdowsi University of 
Mashhad, Mashhad, Iran 
3- Associate Professor, Department of Motor Behavior, School of Physical Education and Sports Sciences, Ferdowsi University of 
Mashhad, Mashhad, Iran 
4- Assistant Professor, Research Center for Biochemistry and Nutrition in Metabolic Diseases, Kashan University of Medical Sciences, 
Kashan, Iran 
Corresponding Author: Alireza Saberi-Kakhki, Email: askakhki@um.ac.ir 
 

 

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���34  /
���
� 382� �! /� "#$ %&� 1395 514 

Journal of Isfahan Medical School Received: 21.02.2016 
 

Vol. 34, No. 381, 2nd Week, July 2016 Accepted: 31.05.2016 
 

 
The Effect of Brain-Derived Neurotrophic Factor (BDNF) val66met Polymorphism 

on the Learning of Complex Motor Skill 
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Abstract 
Background: Brain-derived neurotrophic factor (BDNF), is a protein that plays an important role in 
neuroprotection, neurogenesis and synaptic plasticity, by which it plays an important role in motor learning. The 
presence of val66met single nucleotide polymorphism in one area of the BDNF gene Leads to disruption in the 
expression of this protein. The purpose of this study was to investigate whether this polymorphism can impair 
the learning of the complex motor skill.  

Methods: 100 students from different universities in Kashan, Iran, (mean age 21/60 ± 2/20) were randomly 
selected and after genetic test, we identified 46 people without val66met polymorphism, while the other 54 were 
affected. 28 people of both genetic group (56 people overall), after Pre-test, practiced badminton drop shot for  
10 sessions, and 72 hours after the last training session, the post-test had been done. Kolmogorov-Smirnov test 
was used to investigate the normality of data distribution, and independent t-test and repeated measures ANOVA 
were used for data analysis (α = 0.05). 

Findings: Results showed that, although both groups improved their performance through exercise, there was no 
significant difference between the groups in the pre and post-test. 

Conclusion: Results of the study showed no significant differences between people with and without val66met 
polymorphism in the learning of badminton drop shot; however, this may be due to many factors including the 
type of task and the exercise protocol used in this study. 

Keywords: Brain derived neurotrophic factor (BDNF), Single nucleotide polymorphism, Learning, Motor Skill 
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Multiplex reverse transcription polymerase chain reaction 

)Multiplex RT-PCR( #	�.  

  

��� 	
  

�J��3� "  -Y�M�>�=	  S	� 0� - � �
�
4 	  ��J��3� ���� .#,  ��QLE�#&� 0� 

%�� 1393  %�� -�  � 1394  ���+&� &# "+& -�40    ��� 1��E� &����CML   ���

��#	� )��&# �4 ,  0� [� .�5 ?�<�� \C�   + )�&����� )#	�� 1�E� )�$��N�

\
@ ���Y& ,)��K X+& �� ���2
K ,8 -5 �
��   ���(-O )�&���� 0� )	� -���

�	

 [2
 .�5   ��E$@ 0� ��	�� "�! "  ��.�&     %�*��
# ^�
	  ��
�$5

 &��#	�Cell counter ���5 X&��5.  

�����#� &# ,RNA ����	�� 0�  )	��� "���! #�-��(� "�-��� + _�-.���
�

 �	
����
 "0�����
��@   ������C! �����  "�����! ) "�MNCs ������   

Mononuclear cells(    + ��(-O &�-�D H	�>�-���
 #&	�106   �	
�


����  �����C! "�, ����#�>����
� � % 0��	���
4� LOZIRT ) ��-���5  

Invitrogen Gibco (    "0��
��@ "�-�� .����5 ��@RNA  �	�
4� ,

 �� )H	�!3/0 �
��  -���     a��� ��� + ��5 [�b &+ ?+-(+-
�3 �D# �B �

 .���5 ?���<�� H	�>�-�����
����CD  "+���M ���� ��c����RNA #	���,  ����  

5/0 ���
��  -�����  &# + \����-  �	�����+-�+���15   ���� ���B�D#d����5   

13000   ��B�D# &# &+#  ��<��� &# .���(-O ?��<�� H	�>�-�����
,  d	��
&

RNA      ��
M-� 0� [�� + ��(-O &�-�D ���	� � &# "  ���C5 RNA  +

 ,d	
& )#-� �Q�RNA  �� �   &# %���K ��
#100   -����-b��  -(���

EBT )Tris-borate-ethylenediaminetetraacetic acid   ������  

Tris-borate-EDTA ( &�-D�(-O.  

 �.������C� '$��������+ 0� '�������� e	������bJ� "&�#-�������   

)Reverse transcriptase,(  &����B�RNA  �����J  X+& ���������*F 

) "&	�OD �� Optical density0���� + (%  ��>�� "-�ORNA  ^
	 

 "�!���� + �(-O &�-D ����0&� #&	� 0&	(+-�b�� �H28S  +16S  "+&

    &���B� + ���>�� 0� )��$��N� \C� 0� [� .���5 %�!�Q� ����RNA, 

���
 complementary DNA )cDNA(   f�<M ��1   -����+-b�� 0�

RNA .�5 ?�<�� %�5 _�-.�
� ?�  "�-� ���
 cDNA    \�
�$  ���

����	�� #����J  ���! ,Master mix A����5 ���� µl2/1 M-MLV RT   

)Moloney murine leukemia virus reverse transcriptase( ,  

µl5 Buffer, µl5/0 dNTP )Deoxynucleotide triphosphate ,(  

µl1RNase inhibitor  ,ml1 MgCl2 ,µl1 DDT 

)Dichlorodiphenyltrichloroethane ,(µl1 Random primer ,

Aµl )µg1 (RNA Total, Aµl 3/8 treated H2O DEPC 

)Diethylpyrocarbonate (#f<M & µl20  -���+-b��#	�, �5 f!�-( 

�	
4� ?�� )  "�!Master mix  ��-5 ���
Merck   .(#	� )���K  

	� +-b�� &# g	
.�d  "�!5/0 �
��  "-���    0� [�� .��5 f��CB 

12 ��	� �� �B�D# ��#	� h� � "��# &# �!,  a�� ��45   "���# &# ��B�D# 

42 �@&# ����
 "  #�-O[2
 .���5 ��	b��, �� "�-�     f����K )#-�� -�i�

��	� )+&# &#  �� �! a��10 "��# &# �B�D# 73  ��@&#  �����
 "   #�-�O

�	b��)	�
�  .�(-O ?�<��cDNA ?�<�� )��0 �  %�5 ����
 PCR  &#

"��# 4 �@&# ����
 "  #�-O�5 "&��L*�  ��$
 "�-�)cDNA  ��� 0�

(�5 %#�>�
� �C�0	��b  ��-5.  

)H	�( &# �Cb5 kN�$� �� �@	  �� "�! )H BCR-ABL   &# ���

�-D �>
�.� kN�$��# &�5�$, ��	O �� �!-���-�     ��� ��� ����5 �M�-N "�

�
M-� �� ?�<�� " PCR, ��
� " )H	�(  ��<��� &# .��	5 -�lb  �!,  )H

BCR-ABL V�! "�!-���-� [��b
 )�	$� �� �+�@)   "��!1  +2( 

�.C� +  "�!BCR  )�	$� ���El� �!�5   )�	�$� �� -3B� dK +  �!��5

�>$� .�5 %#-� &�� ��  

  

���� 1 .�	
�� 

����
�� �

�� ��� 

�� ���
�   

Multiplex reverse transcription polymerase chain 
reaction )Multiplex RT-PCR( 

��
��� �
��   �	�

��
���  

5' ACCGCATGTTCCGGGACAAAAG 3' BCR-C 
5' ACAGAATTCCGCTGACCATCAATAAG 3' B2B 
5'GTTGACTGGCGTGATGTAGTTGCTTGG 3' CA3- 
5' ATAGGATCCTTTGCAACCGGGTCTGAA 3' C5e 

  

 X+&Multiplex PCR  "����# "-�O&���� ���� ����100 ���@&#  "

����
  #�-O  a��� ��15  ,�����i 96  ��@&#  �����
 "   #�-�O &#3  ,��B�D#   

60 ���@&# ������
 "  #�-��O &#5 ,���B�D# 72 ���@&# ������
 "  #�-��O &#  

5 ,�B�D# 100 �@&# ����
 "  #�-O &#15 ,����i 97 �@&# ����
 "   #�-�O

&# 30 ,������i 57 ���@&# ������
 "  #�-��O&# 45 ,������i 60 ���@&#  "

������
  #�-��O&# 30 ,������i 78 ���@&# ������
 "  #�-��O&# 25 ,������i   

73 �@&# ����
 "  #�-O&# 45 ,����i 31  ���-F -� 0�� A�M 10-5  &# +
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)���� ,7 &# �B�D# 73 �@&# ����
 "  #�-O  -�� 0&	(+-�b�� .�(-O ?�<��

 0&�OK �H "+&2  ?�<�� �=&#�5.  

  

���� 2 .��
� 
 � �
� � !"�#
 ��� 
� $�%
 

����
�� �

�� ��� 



�� &'(  �� �BCR-ABL 

����� ������ � ���	� � ��� ����  )bp( ��
��� �	�  

ela2 181  BCR-C/CA3 

b3a2  385  B2B/CA3 

b2a2 310  

BCR 808 B2B/C5e 

  


�#$	 	
  

'!+W� ��� &#,  �� ���&���� ����   ���CML    ���#	� %��5 &��F#,  &#

UU.  h	( %�*Q���0K�  ?�<�� 0� [� .�$�(-O &�-D �
&-� #&	� )	�

 '$��+RCP Multiplex, ��	�� �!"  �H "+& ���	O  ����!  �&  &# ���

 )�&���� �� 1�E�CML ��#	� \��m �5	�+&,   ���#�# )�Q� Ab�5) 1 .(

��$n�!,       )H )	O���	O S�	��� ��  ��5 f!�-�( �3��-�5    ��E��-  "��!  

BCR-ABL %W�+ &	N ��  ���	�� "+& -� "� " cDNA   )�&�����  1��E�

 ��CML # o�.Q #�% ��	5)H	�( .   ��
�@ 0� )	O���	O "�! P320 ,

P210  +P190 �(-O &�-��D ���
&-� #&	������$ '��L@ S	���5 +  "���!

�5 A�
4  + ���<  )	O��	O.  

  

 
 )"�1 .*�+% 1:  
- �. bp 1000 -100 1*�+%  ���8 -2 :&'(  �   

bp 808 BCR .*�+%  ���4-2 :4��
5 &� �#*
6��  &� 7+85  

Chronic myeloid leukemia )LMC( �� 6
��9 � bp 310 

b2a2 .*�+%  ���8-5 :6
��9 � bp 385 b3a2 .*�+% 9���� : =�5� 

)>? �@ 6�� AB�#
 ��� (� *�+% 10 ���� :98!5 )BCR(. �%�
 �#*
6�� 

�
 
C  D���5�
� Philadelphia =�5� � @��.  

 0�40 �
&-� #&	� &����,  H	��( -p� 0�)   "��!BCR-ABL   ���!

�� ��#	� �El� 21  ) -�>�5/52   )H	��( "�&�# (��=&# b3a2 ,16   -�>�

)8/38 )H	�( "�&�# (�=&# b2a2 + 3 ->� )5/5 (�=&#  )H	�( "�&�#

ela2    )������ + �����#	� f���! )������0 b3a2  +ela2 )P210/P190 (  

.�Q� %�!�Q�  

�$��� "  )�&���� �
16 ��
, �$�Q�� )K " 63  ��
+  ��*����� )K 

57/16 ± 00/45 #	�. 22  ->�)�&����  + #-�18  )��� &# .��#	� )0 ->�

)��0, 55/55  )H	�( "�&�# �=&#b3a2 + 88/38 )H	�( "�&�# �=&#  

b2a2 + 50/5  )H	���( "�&�# ���=&#ela2  .����#	�)�#-��� %+-��O &# ,

00/50 )H	�( "�&�# �=&# b3a2 ,09/40   )H	��( "�&�# �=&#b2a2 

 +10/9  )H	�( "�&�# �=&#ela2 ��#	�.  

  

%�&  

@�& ����� a�J��3� q ���    )H	��( ���C��# ����!�   "��!BCR-ABL 

��� ,�
� %�5 ?�<�� ��(�� �� )�Q� ���@ "�!  S	� �� �!#)H	�(  &# �!

)�&����, ��  �$���� ���!� ���	  �5�� ��5�#    f�L( &# "-��L� r&# ��� +

�	

 ��H	 �� ����	� "�! )Leukemic cells( ) "�&�#9:22(t  ���

��	�� "�-� .�$�,  �� 1�E� )�&���� &#CML      )H	��( S	��5 )����� ���

b3a2 )��K &# �
� -�Q��, - c�� -�#�B� ) ��1�13-12 ���$n�! + (, 

 )H	�( "�&�# )�&���� �� �EC� "-�Q�� "�B�b2a2 �� %��# #	5 )14.(  

�J��3� &#  "����/�  )�&�b�! + -� "+&75 &����  �� 1�E�CML, 

.Q �-� o  e�
���(�� �!"  �����$�  0� ���	��  ��!"     ��� )�	.��
� ��/�


� X+& 0� %#�>�
���-� e	bJ� 0�-�" �.C�  ��!" BCR-ABL  #	�� .

 X+& &#RT-PCR ,���+�-( )H	�(   A���5 )	O���	O "�! 62   ��=&#

b3a2 ,20  �=&#b2a2  +16  ��=&#ela2  #	�� )12.(  &#� ��(��  "��! 

���J��3� " Hassan )�&���b�! +,  o�.��Q  "�-��� BCR-ABL  &#

)�&���� �� 1�E� CML, 8/68 0�� #&�	� �=&#K ���&��M�� &# " b3a2 

+ 4/31 ��M�� &# �=&#  "b2a2 �5 �(�� )15 .(  

 &#�J��3�  ,-Y�M "  )H	��( S	��5 0� A=�M t����  ��! "b3a2  +

b2a2  \� -  ��5/52  +8/38 #	� �=&#    a��J��3� &# ��� ����M &# u

�J��3� -�p� "-*�#  "� ���/��   )�&��b�! +)12 ,(  )H	��( S	��5   "��!

b3a2  #+�M3 ��+�-( -��-�� (�	H) �! "b2a2 1�E� &# ��  ��� )�CML 

 )�	$� �
� %�5)12(u )H	�( S	�5 )���� &# a+�>  ��� �!�� ,  ����	  

�J��@ &# "#�W� a+�>  A��# �� "  �
&-� #&	��5��.  

Mino )H	�( S	�5 &+#�	�� &# )�&�b�! +  "�!b3a2  +b2a2  �&

 \� -  ��5  + �=&#95  ) ��=&#16 + (  ����Osman   &# )�&��b�! +

 )�#	
 ��� �� \� -  �� �& S	�542  + �=&#54 �=&# )17(   )�	�$�

��#-�f! ��� a�J��3� ��� .  ��J��3� �� ��
�&  ,-�Y�M "    a+��>�� t�����

�� )��1�E� &# "#�W� S	$  A��# �� �& �J��3� CML .�$�C��#  
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����$n�!,  )H	���( �����+�-( )������ "���! ela2 ���J��3� ����� &#,   

5/5   #	�� ��=&#.  &	�vM P190      A����# ��� "&����� �(-�Q�� -�� ��#

�1�E� &# ��+&�# ��+�B� �� )�CML ��  ) ��5��18    -�� a&��p� ��� (

1�E� )�&���� &# ��+&�# ��+�B�,  �(-Q�� 0� "-�O	
@ "�-�  "&�����

��$n�! .�
� ������, f! )��� )��0 ela2  +b3a2 �!�Q�   ��
� .�Q�

%�!�Q� ?�� "  -*�#O	��  �!" BCR-ABL,  -��
 )#	� d������	O   �!

��  �5����� �� +   '����0K &# �$( A��	� �
� �� #&�# )�b�� �� -��p� 

a+�>  )�b�� �� X+& ��
�CM )����  ���J�@ )��� ����H "�!   "��!

     ��5�� ��J��3� ���� &# 1��E� )�&����� &# �2� 	$( S	$  + �J��3� #&	� 

)20-19�<��� &# .(, )K 0� �
�$5 �� �@�� 
&-� +� O	�� �!" T
�.� 

BCR-ABL  �� 'B��  ���
��  .�Q  &#� � )���&# + o�  )�&���CML 

#&�#, 
&-� ��� O	�� �!" T
�.� BCR-ABL ��+�-( -p$� 0��  S	� +

,��	O �� )�	  �L� ?�O� � &#��
�$5 ��+& #-EQ�� ��	O "�! ��� + d�

.Q �� )��&# + o�&��" CML �#-��5  . 

����< O�- �� ��� ���L� "a+�>  "�!     )�	�$� ��� ��C$@ + "#�W�

 A����	�  + f��L�w&�x��O-�i   )H	���( S	���5 + �����+�-( &# ���!"  )H  

BCR-ABL ����   ���$��	 w  ����$n�! .�$��5�� &�x��O-�i, � ����	��$b

� t���� + '$��+ &# ac	U4� ��J��3� ��� &# %��K �
#,   #�# )��Q�

X+& �� Multiplex RT-PCR   ,q�-�
 ��5+& )�	$� ��   + e��CM

   ��
&-� "�-�� �I��3�  ����+� "���! "  )H S	��5  "���!BCR-ABL  &#

��	��     ����J  &# + ��
� ?��<�� A��D ���
K �� �3�4� )	� 0� "&�#-�

   "#	�EL� ����
�$5 + ����&# AM�-� ��	*.
�� �
&-� ,"&���� )����

       + ���=�U��� ��� ����	  + ���>� "&����� ,)�&����� ��1
 &# "&����

.#	� �!�	� ��c�� ��
�CM  

     )H	��( "c��� S	��5 ��� �@	  ��BCR-ABL &#  )�&�����    ��� 1��E�

CML �	

 ��H	 �� r&# �� ��� + �$���� ���!� +    &# + �����	� "��!

)�&���� )��&# #-EQ�� ���L�, �� #�L$Q�� �
&-� #	5  ��$��0 &# ���! "   S	��

)H	�( ���Q� + �! )�&���� &# ���+� "�!  �� 1�E�CML     #	�� ��� )K g��E &� +

 .#	5 ?�<�� "&���� �$���� �
� ?0ca+�>  "�! �C$@ + "#�W�,    )�	�$� ���

A��	� �
&-� &# fL� #	5 ��(-O -p� &# � K "�!.  

  

'�����( � ��)   

���� 
+��
,  &# �� ���&���� ?��  + ��	��-�� &�L� f��� 0�   ���� "�-�@�

�� "&��*
�2
 ,��#	�� "&�b�! �J��3� ##-O. 
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Prevelance of BCR-ABL Gene Fusions in Patients with Chronic Myeloid Leukemia 

with Multiplex Reverse Transcription Polymerase Chain Reaction 
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Abstract 
Background: Chronic myeloid leukemia (CML) is a clonal malignancy of hematopoietic stem cells. Type of 
fusion in these patients can be clinically significant and help to better understand the pathogenesis of leukemic 
cells with t (9:22). The aim of this study is to check BCR-ABL mutations and determine the prevelance of 
various gene fusions using reverse transcription polymerase chain reaction (RT-PCR) method in patients with 
CML.  

Methods: After making sure of having the disease and signing the written consent, 5-8 ml blood was taken from 
patients with aseptic technique. After RNA extraction, blood samples were centrifuged to separate mononuclear 
cells (MNCs) and complete RNA was extracted. Multiplex reaction PCR was carried out in 35 cycles. 

Findings: All 40 patients were positive in terms of BCR-ABL fusions. Of them 21 persons (52.5%) had b3a2 
fusion and 16 persons (38.88%) with b2a2 fusion and finally 3 persons with ela2 fusion. 

Conclusion: Uniformity of reaction products and the results obtained in this study showed that RT-PCR method is 
feasible as a fast, sensitive and safe method to determine the prevelance of BCR-ABL genes in the sampling of 
peripheral blood. Also, the difference in the rate of fusion due to racial differences in the population can be studied. 

Keywords: Chronic myeloid Leukemia (CML), Reverse transcription polymerase chain reaction (RT-PCR), 
BCR-ABL  fusion, Iran 
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Abstract 
Background: Studies reported that graft survivals with living kidney donors (LKD) are better than cadaveric 
kidney donors (CKD), while, other studies confirm good graft function and satisfactory graft survival from 
CKD. This study sought to compare graft survival after kidney transplantation in patients received kidney from 
CKD and LKD and their surgical complications in a single center in Iran.  

Methods: This historical cohort study involved two groups. Group1 included 69 kidney recipients who received 
their renal transplant from CKD. The group 2 consisted of 143 renal transplant recipients with kidneys coming 
from LKD. 

Findings: No significant differences existed in surgical complications between the two groups. Graft survival 
rates at 1, 3 and 4 years were 99, 85 and 85 percent in group1 and 99, 96 and 78 percent in group2. There was no 
significant difference in graft survival rates between the two groups. 

Conclusion: Renal transplant from CKD is associated with good graft survival and low surgical complications. 
Also, it is possible to transplant other organs from a cadaveric. So, in our experience, CKD may be considered an 
optimal option for renal transplantation. 
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Presbycusis: From Current Knowledge to Future Treatment Prospects 
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Abstract 
Presbycusis is the progressive sensorineural hearing loss during aging and is one of the most common chronic 
diseases of the elderly. Due to slow progress and high prevalence, it is usually underestimated. Collaboration of 
environmental factor and susceptibility genes by inducing cochlear cell death is responsible for it. These cells 
lose the ability of regeneration, so presbycusis is irreversible and doesn’t have a treatment. Presbycusis slowly 
affects communication skills, so may lead to dependency, isolation, and frustration and will reduce quality of life 
of patients and those surrounding them. It has a great social and economic impact on public health. Focus on new 
biomedical approaches such as cell and gene therapy and regenerative medicine created new hope for treatment. 
Because of the growing elderly population, the prevalence of presbycusis will raise higher. Right now we should 
make a decision to deal with this growing population. It’s the only way to increase the quality of life of future 
elderly and also lead to economic savings and promoting ear health. Here we review the different aspect of 
presbycusis from risk factors to future treatment view. With the aim of highlighting the importance of disease 
and demonstrating the need for research on intracellular mechanisms of presbycusis in order to finding early 
diagnosis, effective intervention and treatment. 
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