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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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*���� ]��*� 1�c*Q. 4��� 4��V)� 4�5����� �
�, �.

���# 9� � 9):�G ���Y U��;)�� U�� �������)�� � 9-0�. iC)c� 4�5   �*3�

)31-29 	1 .(  ���********�� 	�********5����� %********�� ��********�� ��   

Intensive Care Delirium Screening Checklist )ICDSC 	(

"��� ��
� 	����� %�� .���� 4��: 9� ��g�� 4�5i�;+ �   � �
*���� �.

93�)�F "g. ���
�   �*� ���*���� ��
+ 9� ��3 �� 4�  �*�,   	9*j�)3 �� �

9C��� �� �� ����-��   �*� ��*��� #� 4�)Q�� ];3 9, 4�    1�c*Q. 	�*3��

��  U��*� ����� %�� #� U��;)�� x�5�   �*.  "*�� �  �*)� ��  �3���*-��  9*, 

t��.�� ��', ���Y�� �-3 	���, H��Y U��;)�� "�� )33-32.(  

O��  9��3 4 ICDSC   _*�
. ��� %���Bergeron   ����*�-5 �

 (�� ��2001       M�*�� �*� �
*���� 4�W�*��D 4��*� 4����� ��
�� 9�

 4�5���V�DSM-IV-TR      %*�� .�*� �*���> �
*���� ����� &�'� �

97�� "Q5 �� �� 4��-�� &�'� 	����� 4      	4���*�
5 67*� �� �*��8.

')+� 	90
. �� (')+�"/0 �� ( �� 	���u5 �� &5
. 	����    �*� 4���*Y

�3��� 4��,-    9*+�= �� (')*+� 	B*���)��3 �', �� vC+ 	�),�� 4 

�� ����� &�'� �� ���
3 � 4����� � ?�
+  ) �*�,34.(    	���*�� %*��

 _**�
.Gusmao-Flores   _**�
. � ��**8.�  ��**�# 9**� ����**�-5 �

Radtke  � 9-0�. �3�-F ���# 9� �����-5 �    �
*� U�*� �j�*����)��

)36-35  y�*5 .�
� U�Q3 �j�����)�� � 9-0�. ����: 9� ����� %�� .(

 �*���� 	9V�7� %�� ��j3� #�    9c*P3 ���*��  � ��*�)�� 4  �*���:   ���*��
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) Ub�� "�Y��� ���� �
���� 4�W���DICDSC ( �
���� 1�cQ. ��

�
� Ub�� "�Y��� 4�5���� ��.  

  

��� 	
  

 � 9V�7� ����>9V��0 4 4���F :���� �
3 #� 	v�2g. %�� � �j�� ���*� 

    9*�3��� M�*�� �*� 9*V�7� %�� .�� ��j3� �;�h
. $�
h 9� 9, �
� 4 

Helsinki  9*���# �� 4  "*P�# $�**2�2g. ��**��   ��**P3� 4�� �*�  �**5

9)�-, _�
. � �� ����> 4      � n��� ��*��  �
*C� U�W*Q3�� l'*+�

93
-3 .":�G ���Y ���{. ��
� ��/;h� 4   ����*-�� ���� #� 	9V�7� ��
�

    (M) 4��*5�� ��)*���-�� �� Ub*�� "�Y��� 4�5���� �� U�� 4�)P�

n'� 9� 90
. �� 4��)��  ��������, � ��/;h�    9*V�7� 9*� ���� 4�5

 ����  #� ����2. �
> 9�1393  "Q/����� �.1394  ]*-0   .�3�*� 4��F

93
-3 ":�G $�
h ���F � ��-)�� ��D s�� 9� 4��G  .  

    �*������, n��*� %)*��� H��� ����)��  4��� ���� 4�5���V�

92��� 	4��)��  4  %�� 4��)��  ��,5-2 92��� 	(�� 4   �*��� �� ��,

 %�� Ub�� "�Y���2-1   ",�*� 4��� 93�5�GF "��o� � "2:�
� � (��

      H*��-. ��*� #� $��*�� ����)*��  yu*� 4�5���V� .�3�
� 9V�7� ��

9���� 9� ��)��  4      ���� 4�*5���V� 	%�*�a-5 .�
*� 9*V�7� �� ",��

 4<�� %� H��� ����-�� 4���18   Ub*�� "�Y��� ���� �� 4�)P� 	(��

 #� O�� 4���48  4<�� 4����
5 67� HY��� 	"���3-    M�*�2� �*�

Richmond Agitation Sedation Scale )RASS) (31( �  ���3�
.

�5���V� .�
� ����: O�
G � ���# &/: 4���    ����*-�� 4��*� yu*� 4

      �*�3 � ���
�*��3 �*� ���*����3 "*C� 9� t��.�� 4���Y�� �� H�Q� #� $����

92��� 4 .�
� n�. &�'� #��� (�-)�� "C� 9� H�� �� ��c� ��
� 9� ���)��  

4�W�**��D ���**�� :O**��  9**��3 4 ICDSC   _**�
. ��**� %�**��

Bergeron      �*� �
*���� 4�W�*��D 4��*� 4����� ��
�� 9� �����-5 �

 4�5���V� M���DSM-IV-TR   .�*� ����> �
���� ����� &�'� �

 9**7�� "**Q5 �� �� 4��**-�� &**�'� 	���**�� %**��  4  67**� �� �**��8.

"/0 �� (')+� 	90
. �� (')+� 	4����
5     	���u*5 �*� &5
*. 	����

�� �3��� 4��, �� 4���Y- C+ 	�),��  �� (')*+� 	B���)��3 �', �� v

9+�= 4 �� ����� &�'� �� ���
3 � 4����� � ?�
+   9*���� .�*�, 4 

 %�� $��-38-0 U�-3 � "��  4≤ 4  "���P� ��99  �Gb�� � �h��

64 	�h�� �� |�7� �� �
���� �
0� ) ��,75/0  =α) (34.(  

9-0�. ����� 4 :   ���� �� _*�
. ���*�� 	��*)�� ��    9*� �*��   ��*�#

9cP3 � �� 9-0�. ����:     9c*P3 �*� H�*� 9*� U�� 9-0�. 4�5 4 

���� �� 	Td� .����G v�;C. � B�,�. ����    ��*�# 9*� 9, �W�� ��� 

 �3�3���G�� �P�CW3� ���# 9� �� 9-0�. 	�3�
� _CP� ����: � �P�CW3�

)38-37 &�-�. 4��� 9-0�. &�. _�
. U�� 9-0�. %)� 	"��/3 �� .(

� ����#�� ���/3       9*� x�3�*� (�*-�� �*C�-�. � ��'*h� $��*X3 � �

93
G U���G �
/;� � %)� �� �.��;. 9, 4� .�Q3 s���G ����� 4�5  

4�
h ���)�� :4��� %��V. ���)�� 
h4� �;�, ��	 O��    9*� 9*��3 

10 �;3  #����� ����)**�� 4��)**��  � ��**��   U�����  #� ��X3 
���� 

 9*� t
��� H�� �5��	4 9723 uG4�� 	
��U 4 �W3s� T�C� ���� � 	

� ��
� �
/;� 9C-0 ���4 B���� ����� ��.   	$��*X3 ����� #� T 

.����G (�-�� �#< $����8. ��� $�
h ��  

�
)g� ���)�� : ����� 4������)�� �
)g�	 #� +�� ��*�)�� 1  �
*)g� 

)CVI  ��Content validity index U��;)�� (.�� 9���g� �
X�� 9� 4 

 1+�����)�� �
)g�	 �� #�s Waltz  �Bussel    %��*� .�*� U��;)��

 	�
X�� ���)+� �� �����10 �;3  #����� ����)��  ���Y 4��)��  � ���� 

#� � ":�G �F  �� 9)��
+ �5    1+�*� M�*�� �*� �. ��*�)��   4�
*)g�

Waltz  �Bussel	  	��
� t
��� �����6o��  � ��
�����    �*5 ��
*�

 #� ��9�
G 4�5  �� �
0
������ ��  $��-3 ��4-1  #��)�� .����-3 %��V.

 1+�����)�� 9�
G �5 4��� �
)g�	 v��> #�  ����c)� ���V. &�P2.

 9*�
G 4��� v:�
� 4   9*�.� �*�  4�*5 3 � 4      ��*��c)� H*, ���*V. �*�

�� 9���g� 	Td� . 1+�� $��-3 %�W3��� M��� �����)��   4�
*)g�

9-5 4 9�
G �54 �����	  1+�� _�
)����)��     9�*��g� ���*�� 4�
*)g�

����G. 	s�� %�� �� 9�
G U�-3 4���� 4�5 4   #� �.<�*�79/0   B*����

9�
G 	�3�
� 4�5 U�-3 4����  479/0-70/0     � ��)*��� |'*h� 9*� #��3

9�
G  4�5U�-3 4����  4 #� �)-,70/0 ) �3�
� (
�Y H��Y ��D41-39(. 

U#�� ���)�� :    ,� H*��� H*�Cg. 4�*��� �*� U#�� ���)��   �*� � �:�*Q)

 #� U��;)��9���g� 4 9�
G %�� �W)P�-5 9�
G �C��� ��� %��V. � �5   �*5

   "*���, �
*�#F #� U��;)�� ��Bartlett )Bartlett's sphericity test (

 �
�#F �Kaiser-Mayer-Olkin )KMO) ��F "�� 9� (40.(  

�,'� ���)�� :&5 ����� s�� #� 	�,'� ����� ����#�� 4���  ���#

      ���*��) �*X3 ��
*� �
*�#F �� 9*, 93
G %��� x�� U��;)��ICDSC  �

���� 1�c)� 1�cQ.  4���� �� ���� DSM-IV-TR $�
h 9� (

&5        �
*�#F �*Gb�� � "�*��P� 	B*�.�. %��*� .�3�*� U��;)�� ���#

O�**   ���**��) %�**�ICDSC 1�c**Q.) n'**� �
**�#F #� U��;)**�� �**� (

(1�c)� ) �� ����#��41-39.(  

�����  :    #� ���*��  ���*�#�� 4��*� B��oCronbach's alpha   �*�

 v*��> #� �3��� �3�P-5 s�� P�-5 ** �W)Item-scale  � s�� ��

� U��;)�� ���, 9-�3*�.  

����)��  ?�c)3� :   4�*5���V� M�*�� �� ��)��  9� ?�c)3� #� �V�

   U��*��� �:�*, $�*�'>� 	���+ � ���� 4  U
*g3 4    _���*� � ��*j3�

U
�� 	%��a-5 � 9V�7� 4   ���*�� #� U��;)��ICDSC  �F ��*�)+� ��   �*5

   ��*j3� ��
*�� 9� ��)��  �� 	Ub�� "�Y��� ���� �5 4��� .":�G ���Y

U��5� �
�#F 4      ."*���3 ����*�F �*��� �F ����*-�� �� 9, �� ?�c)3�

9PC0 �� 	��, ���� #� H�Y 4 9)��� �� 4    ��)*��  4��*� �*�#
�F ��
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  U
*g3 	�
*���� �C, $��h
�+ � �� U��� B�.�. 4   � �F 1�c*Q.

U
�� 4  ����� #� U��;)��ICDSC .�� U��� s#
�F H��, �
> 9�  

���**�� #� U��;)**�� � ����**-�� ?�**c)3� : �� ����**-�� ?�**c)3� 4��**�

9�C, 	9);5 �� �3��# Hh�
: 4    �*� 9*, Ub�� "�Y��� ���� �5 ����-��

 � ���� 4�5���V� M���     �*���� ��
*� 	�*3�
� _���*� �0�� ���+

    ���� �*� _*�
. ��*)�� 9*, $�
h %��� x��):�G ���Y    
*`� �*�� 

 9���**�� � ���**�#�� 	�**-C� ${**�5 4   4�**5���V� M�**�� �**� ����**�

 ���cQ.DSM-IV-TR �� $�
h �
���� 1�cQ. 4���   ."*:�G

9Ch�: 9� 	��
� �5 �� 4 30 1�cQ. � 9����� ��j3� #� 92�Y�  4��uG

���� _�
. ����� #� U��;)�� �� ����#�� 	��� ICDSC    ��)*��  _*�
.

�� $�
h t
���   |�*7� 1�cQ. #� ��)��  �F 9, %�� ���� 	":�G

���� _�
. U��         ?�*c)3� �*. �*3�� %*�� .�*��� 9)*��� �'*>� ���   

40  � ')�� ��D ��-��40        M�*�� �*� �
*���� (')*+� 9*� ')*�� ��-��

���� 1�cQ. ���� ���    �
*���� 1�c*Q. ���
� 	"��/3 �� .":�� 9

 U�**-3 M�**�� �**� 4  ���**��ICDSC   _**�
. �
**���� 1�c**Q. �**�

����       "*��� ���
*� � "*:�G ���*Y 9*P��2� ��
� 	���� ��
�� 9� ��� 

      .�3�*� 1c*Q� �*2�2� �*;�� � ?w�*, �;�� 	�2�2� "��� 	?w�,

     $�*� (
*> 	4�)*P� "*C� 	T�0 	%� H��� ��:��G
�� $��'>�

 4�)**P�4��**-�� � 9**���# 4�**5 �**� 4�   9**V�7� 4��**)�� �� 9**, �**�  

�� H�-�. .����G  

4#���
, : ���� _*�
. U�� |�7� 1�cQ. #� ����)��    �*�� 

 U�*��, H�Cg. ��: 	%��a-5 .�3�
�3 ]C7� 4   9)*�� #� 	$�*�'>�   4�*��

.�
�3 ]C7� ����-��  

 $�*�'>� H�Cg. � 9��j. :      v*��> #� U�*�F "*�� 9*� $�*�'>�

O**��   ��**3 �� 4��u**G�, #� T**  	9**��3  ���**:�SPSS 9c**P3 4 20 

)version 20, SPSS Inc., Chicago, IL(  ��**�F #� � �**� ����

9���g� � �;�h
. 4 1+��     .�*� U��;)*�� �G�*�,��  � 4�,�� 4�5

   �*�3��) �*-, $�
h 9� ��:��G
�� $��'>� #� �+�� %*�   (
*> �

   .�*� s���*G (T�0 ��3��) �;�, $�
h 9� 4���V. � (4�)P� $��

U��� ���3F        #� U��;)*�� �*� �*C�Cg. ���*3F � �;�*h
. ���*3F v��> #� �5

�
�#F  4�5Independent t 	2
χ �W)P�-5 	Pearson  �Spearman 	

 �******�g��Receiver operating characteristic )ROC( 	

Cronbach's alpha�3 �� 	9-   4#�*�Guttman )Guttman Split-half 	(

 "���,Bartlett  �KMO �� ��j3�.  

�Y'+� $�X�'� : 9�   U��� ��*��->� ����*-�� �3
3�Y &�Y �� ����-��

     ���*Y U��;)*�� ��
*� O5�b*  y��5� "/0 �� _2: $��'>� 9, ��

    �*� �*/V)� �� �
*+ 	%�*22g� .�
� ��5�
+ 93���g� � 9):�G   ��)*P3��

9**�C, 4  9**)�-, ?
**�� O5�b**  �� l'**+� 4�5�**, 4  �� l'**+�

O5�b      .�*��, "*���� �� ��*��  4�*5    U
*g3 �� 	9*V�7� %*�� �� 4 

9���� 4 �-3 ��j�� �C+��. ����-�� 9� $���+  ����)��  	%��a-5 � ��

�� 9V�7� ���� ���)+� �� 9��3�� �� � �3�� 4   �F ����*�#�� � 4��*,   �*5

�-3 ��j�� �CC+ .��  

  

���	 	
  

�������	
 �����  

 �
-j� �� 	9V�7� %�� ��83  "�Y��� 4�5���� �� U�� 4�)P� ��-��

     %�**� #� .�**�):�G ���**Y ���**�#�� ��
**� Ub**��83  	��**-��47  �**;3  

)6/56  � ��� (�h��36 ) �;34/43      ���*:� %�*� #� .�*3�
� �# (�*h��

 	�
���� ����23 ) �;38/54  � ��� (�h��19 ) �;32/45  �# (�h��

 	�
**���� U��**G �� .�**3�
�24 ) �**;35/58  � ��**� (�**h��17  �**;3  

)5/41        &*5 �*� U��*G �� �� ����*� � ��*3# ���*V. .�3�
� �# (�h��

��V� $��;. ���3 4��� ")729/0  =P.(  

  ����*-�� %� %�W3���44/12 ± 88/67      %*� %��*)-, .�
*� (�*�  

44   %**� %��)**Q�� � (�**�91     ����**� %**� %�W3�**�� .�
**� (�**�  

91/12 ± 77/66  ��3# %� %�W3��� � (��81/11 ± 33/69  .�
� (��

     �*�V� $��*;. &*5 �*� 9*V�7� %�� �� ��3# � ����� %� _�
)�  4���

 "���3)355/0  =P(     �
*���� ���*� U��*G �� ����*-�� %� %�W3��� .

25/12 ± 71/65      �
*���� U��*G �� ����*-�� %*� %�W3��� � �
� (��

39/12 ± 1/70        &*5 �*� U��*G �� �� ����*-�� %*� _*�
)� .�
� (��

��V� $��;.  "���3 4���)109/0  =P( .  

  ����*-�� �� 4�)P� 4�5#�� ���V. %�W3���11/13 ± 53/24  	#��

 4�)**P� #�� ���**V. %��**)-,4  4�)**P� #�� ���**V. %��)**Q�� � #��  

53    ����*� �� 4�)*P� 4�5#�� ���V. %�W3��� .�
� #��5/12 ± 1/24 

    ��*3# �� 4�)*P� #�� ���*V. %�W3��� � #��0/14 ± 0/25   .�
*� #��

     $��*;. ����*� � ��*3# %�*� 9V�7� %�� �� 4�)P� #�� ���V. _�
)�

��V� 3 4���) "���739/0  =P   �� 4�)*P� 4�*5#�� ���V. %�W3��� .(

 �
***���� ���***� U��***G22/13 ± 16/23  ��
***� U��***G �� � #��  

00/13 ± 92/25   U��*G �� �� 4�)P� 4�5#�� ���V. _�
)� .�
� #��

��V� $��;. &5 �� ) "���3 4���341/0  =P  �� 4�)*P� �Ch� HC� .(

   B*�.�. 9*� �
�*� M��� �� Ub�� "�Y��� ����    	T�*Pd� #� $��*��

��CY ������3 	����.-   4
*�C, ������3 	��Z
��
3 $'�Q� 	�P;�.

9P��2� .�3�
� �-�� ����0 � 4     � U��*G �� �*�:��G
�� $�*�'>�

"**�Y��� �**��� �� ����**-�� 4�)**P� �C**h� H**C�   (��**0 �� Ub**��1   

."�� U��F  

���� �����  

s�� "-PY �� U�� U���� s�� 9� 9-0�. #� T   	�5O��   %�� 9��3

  #� $<�r*� #� 4���V. 	����)�� �X3 9� 90
. �� � ����G ]�#
. ����)��

.�3�� |'h� �Q����� �X3  
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 ����1) �����	 
��	 
���� �
 ����  ���! � �������	
 ����� .83  =n(  

����� 	
   ���� ������� ����)42  =n(  ) ������� ����41  =n(   � ���P 

 (���) .�) ."/��"�± ��"0� 1�!2��(  25/12 ± 71/65  40/12 ± 10/70 *109/0 

 567](����) ���0#[  �!�  )8/54 (23  )5/58 (24 **729/0 

�:  )2/45 (19 )5/41 (17 

 (:;�) �!�<= >��) ."/��"�± ��"0� 1�!2��(  22/13 ± 16/23 00/13 ± 92/25 *341/0  

 �
�#F M��� �� *Independent t �
�#F M��� �� ** x2χ  

  

��'(	 �����  

 1+�� #��)�����)��    9*�
G �*5 4��*� �
)g�	  v*��> #�    ���*V. &�*P2.

  9*�
G 4��*� v:�
� ����c)� 4   9*�.� �*�  4�*5 3 � 4     H*, ���*V. �*�

�� 9���g� ����c)�       	U�*�F "*�� 9*� $��*-3 %�W3�*�� M�*�� �� .  

2  U�*-3 %�W3��� ��
� 6o�� "-PY �� 9�
G 4 76/0     �*� 9*, ��)*���

 	"��/3 �� .�3�� |'h� %���c)� $��X3 M���  %�W3�*�� M��� ��

 1+�� $��-3���)�� 9-5 4�
)g� 4 9�
G �54 �����	  1+�� _�
)�

���)��  ����� 4�
)g� "-PY ����
� t
���   (��*V�83/0 	  "-*PY ��

6o�� ��
� 81/0 � "-PY �� ���� �
� �86/0 .��F "�� 9�  

)*�+ �����  

     ��*)�� 	�:�*Q),� H*��� H*�Cg. 4���� �� U#�� ���)�� ����#�� 4���

9�
G %�� �W)P�-5  �W)P�-5 �
�#F �� �5Pearson    9*, �*� U��j��

9-5 4 9�
G ��V� � "��� �W)P�-5 �5  (��0) ��)��� 4���2.(  

    �
*�#F M�*�� �*� 9, ��� ��Q3 9��� �C��� H�Cg. 4��0� 	Td�

 "**���,Bartlett 9**�
G 	      �**3��� �� �C��**� H**�Cg. "**�C��Y �**5  

)8/283  =2
χ 	001/0  =P ���**�� 	%�**�a-5 .(KMO  ���**�#�� 4��**�

93
-3 �G��P� � "��;, 4    (��*V� 9*, �� 9���g� O5�b 8/0   .�
*�

93
-3 9, ��� ��Q3 	���2� %�� 4      �:�*, �G��*P� � "*��;, #� �*o��

 "�� ����
+�� �C��� H�Cg. 4���)001/0  =P(   	�C��*� H*�Cg. �� .

O��  $<�r� 4��� ) ��0 �� �/�. 9��3Component .�� ���c)�� (

) T,�-���� O+�= 9� 4#��3 	�� %�� #�Varimax rotation � �
�3 (

   9**-5 �C��**� ��**� 	�F M�**�� �**� 4 9**�
G   #� �.<�**� �**55/0  �
**�  

 (��0)3.(  

�,�	 �����  

    ���*��) �*X3 ��
*� �
�#F �� 	�,'� ����� ����#�� 4���ICDSC   9*�

O�**  ��
**�� ���� 1**�c)� 1�c**Q. � �
**�#F  4�**��� �**� ��**��  

DSM-IV-TR  &*5 $�
h 9� (n'� �
�#F ��
�� 9�    U��;)*�� ��*�#

 ��g�� #� U��;)�� �� � �3��ROC  67� �� ��g�� ��#94/0 9*723 	 4 

9cP3 s�� 4 U�-3 (��V� ����� ����: 4 5   9*3
G 9*� x��F "�� 9�  4�

9cP3 4��� 9, 4    ���*�� �*���:ICDSC U�*-3 	 4 ≤ 5    "�*��P� �*�  

80  �Gb�� � �h��93     �*� |�*7� �� �
*���� 1�c*Q. �h��   �*�,  

 H��)1  (��0 �4   U�*-3 %):�*G �*X3 �� �� .( 4 5    	1�c*Q. 4��*�

+� s#�� 9*723 %�� �� �;�� 4���+� s#�� � "��� 4��� 4    9*� s�*�

 (��V� B�.�.92  � �h��88 .�� 9���g� �h��  

  

 ����2���� .�/ �0'1234 5��6�	 . )7�� 829��	 �:�� ;�����
 ��0��/�< ��=/� ��4 

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

�7%#  *229/0  
)038/0( 

       

?�7 �=�@  **339/0  
)001/0 <( 

**398/0  
)001/0 <( 

     

��@A  BC %#  **442/0  
)001/0 <( 

**302/0  
)005/0( 

**378/0  
)001/0 <( 

    

�%#%�%	@��  **418/0  
)001/0 <( 

*229/0  
)037/0( 

**353/0  
)001/0( 

**438/0  
)001/0 <( 

   

D�E BC�	#  **325/0  
)003/0( 

**373/0  
)001/0( 

**398/0  
)001/0 <( 

**351/0  
)001/0 <( 

**374/0  
)001/0 <( 

**494/0  
)001/0 <( 

 

F�%E  **496/0  
)001/0 <( 

**494/0  
)001/0 <( 

**325/0  
)003/0( 

*233/0  
)034/0( 

**450/0  
)001/0 <( 

**494/0  
)001/0 <( 

 

���%�  **420/0  
)001/0 <( 

**518/0  
)001/0 <( 

**447/0  
)001/0 <( 

**442/0  
)001/0 <( 

**273/0  
)013/0( 

**442/0  
)001/0 <( 

**399/0  
)001/0 <( 

     �W)P�-5 �
�#F *Pearson 050/0  =P ��V� 67� ��
�� 9� "�� U�� 9):�G �X3 �� 4��� �W)P�-5 �
�#F ** xPearson 010/0  =P ��V� 67� ��
�� 9� ."�� U�� 9):�G �X3 �� 4���  
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 ����3���� �>	� ��/ 5��6�	 .  �:�� ;�����
 ��0��/�< ��=/� ��4

)7�� 829��	 

����  
01#  

1  

���"
%   687/0 

�7%#  649/0 

?�7 �=�@  678/0 

��@A  BC %#  652/0 

�%#%�%	@��  642/0 

D�E BC�	#  689/0 

F�%E  720/0 

���%�  726/0 

  

������  

 	�����  ����#�� 4��� B��oCronbach's alpha   �*�  �3�*P-5 s��

v��> #� �3��� P�-5* �W)Item-scale (��V� 	83/0    .�*�F "*�� 9�

   s�� �**� %�**�a-5 	���**�� ���**��  ���, 9-�3 ��  (
**��: v**��> #�

Guttman split-half   ���*��  B��o 9, ��� ��Q3 L��)3 .�� 9���g�

 4���4  (�� (�r�   "*/0 	9*0
. 	4���*�
5)     (���u*5 � &5
*. 	���*�

 (��V�69/0  4��� �4  	?�
+ 	vC+ � &C�. 	�
.
�
����) ��� (�r�

 (��**V� (��**�
372/0  "**��� �W)**P�-5 	(�r**� 9)**�� �� %**�� .�
**�

)732/0(   (��**V� �**�3 ���**�� �**C, ���**��  B��**o .��)**���84/0  9**�  

.��F "��  

  

  
 ?@!1 �A(A	 .Receiver operating characteristic )ROC(  

 ����4 �A(A	 C�+� �/ ��7�� � 8�+�1: ���3D E�*�6 .  

Receiver operating characteristic )ROC(  

�2��3  �$4	� �� %56� !

� �7  !�	8� 	�  
%�+	89  �����-1  

000/1- 000/1 000/1 

500/0 000/1 738/0  

500/1 000/1 595/0 

500/2 000/1 500/0 

500/3 927/0 357/0 

500/4 805/0 071/0 

500/5 707/0 001/0 < 

500/6 561/0 001/0 < 

500/7 317/0  001/0 < 

000/9 001/0 < 001/0 < 

U�-3 HY��� 4 U�-3 HY��� (��V� s�� 4  4�/�� �
�#F1  U�*-3 ��,��� � 4   s�*�

U�-3 ��,��� (��V� 4  + �
�#F1   U�*-3 �� %�W3�*�� #� $��*�� s�� t�23 ���� . 4 

�� �
�#F � ��  �����.  

  

;<�  

]��� #� ��� 	�
����  "*�Y��� 4�5���� �� U��F O�  $<')+� %��.  

 ��D � #
��� H�� 9� 90
. �� � "�� Ub��    �� 	�F &*�'� �*h��)+�

�� U��� 1�cQ. ��� ���
� #� 4���P�  ) �
*�1     9*, %*�� �
*0� �*� .(

�� ���cQ. ���V� 4���� �
���� 93�)�F ��� 	���� 4    � �*5���V� %�*�V.

      ��*: ����*� $��*/� � 9*��j. 9*� H��, �
> 9� 	�V7Y 1�cQ. ���{.

 #� .���� �W)P�s�� #� ��� 	�� %��      B*CD� �� 9*, �*��cQ. 4�*5

�� ��/�Q�  �5�-�5��    �*� �*��cQ. ���*�� #� U��;)�� 	�
�  ) �*���25 .(

Gesin � �����-5 	�� $�V�7� �C�Y ��Q3 U��� �3� 9, U��;)�� #�  %*�� 

����� 9� ����)��  4��� 1�cQ. ]��� �  v*�Y�  �
*����  �*-,  U��*, 

"**�� )31.(  ���**��ICDSC#� �**�� 	 U��**�  (�**� %�**� �� � %��**.

9���# �� U��;)�� ��
� 4�5����� %��.��F��, 4   "*�� �
���� 1�cQ.

 ��� %�� 	9V�7� %��  ���*��      �*Gb�� � 9*-0�. �*���: ��*�# 9*�   4�*5

����  .����G ����#�� �F �j��  

     �
*�Y H*��Y H�*� 4�
*h ����� ��g #� ����� 	9-0�. #� T 

 � �*X3 %�� #� 4�
h ����� ."���    U��;)*�� ��*��� 9*, ���� "*�-5 4 

�G��a�  ���� � U���     �*� &5��*: �� ���*�� #� �*�)� � ���� 4�5  .���F

�� U��;)�� �
���� 1�cQ. 4��� ����� #� 9, ��3 �3���)��    �� 	�*3��,

       "��**o� #��*�� $<�r*� %)*� ��
**� �
*/;� � ��
*� ���� N
*�+

�� �F �X3 9� .�3��, 9)�3 $<�r� %)� 	�5 4 �-/��    ��*, 9*, 4����� ��

."���3 	��, ��
�� �� ����� ��  

    ��
*� ���� � ��
*� t
*��� 	��
� 6o�� 	�
)g� ����� %��V. ��

�.  9�
G �. U�-3 M��� �� ����� 4�5    ���*Y ���*�#�� ��
� ����)�� �5�
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9�
G 9, ��V� %��� x":�G       �F 4��*� 9*, 4�*X3 ��
*� �
*o
� 9� �5

� ����� t
��� 	�3�
� U�� ����>      ��
*� �� �
*o
� �F 	|
*o� 9*�

9�
G #� �`V� �� �#< $��'h� ��j3� #� �V� .��5� ���Y Oj��  4�5

 	����)�� �X3 v�> ����� 1+�� #��)�����)��  �
)g�  "-*PY ��  t
*���

��
�  (��V�83/0 	 6*o�� "-PY ��  ��
*� 81/0 �  "-*PY �� ���� 

�
� �86/0            #� �.<�*� $��*-3 9*, %*�� 9*� 9*0
. �*� .�*�F "*�� 9*�  

79/0   U�*�5� ��*Q3 L��)3 %�� 	"�� (
�Y H��Y ���
)g� ���)�� 4��� 4 

9cP3 4��� ���
)g� 4<�� ���)�� 4  ����� ����:ICDSC �� ����.  

    	�:�*Q),� H*��� H*�Cg. 4���� �� U#�� ���)�� ����#�� �� 9*-5 4 

9�
G  "��� �W)P�-5 �5��V� � �� ��Q3 9, ��)��� ��� 9�
G �5�   4�*5

     �*� �)*��� �*� �� �� Oj�*� ��
*� �
o
� ����� 	iC)c�   .��j�*�

9�
G 9, ��� ��Q3 �C��� H�Cg. 4��0�   �C��*� H�Cg. "�C��Y �/�. 93 �5

 ����� 9�C� 	�3��� ��KMO  (��V� ��38/0   	���*2� %�� � ��F "�� 9�

�� ��Q3 93
-3 9, �5� 4     H��*� 9*, ���*�#�� ��
�83  ) ��*:42   ��*:

 � �
���� ����41     �G��*P� � "*��;, #� 	�
*� (�
���� 9� ')�� ��:

   4��*� �C��*� H�Cg. �� ."�� U�
� ����
+�� �C��� H�Cg. 4��� �:�,

O��  $<�r�   ) ��*0 �*� �/�. 	9��3Component   x�*� ���c)*�� (

9-5 ��V� 4 9�
G �� ��� H��� �� 4�� �5 3�� #� U��;)�� 9� 4#��3 � �

9-5 �C��� ��� 9, %�� 9� 90
. �� � �
�3 T,�-���� O+�= 4 9�
G  �5

 #� �.<�***�5/0  ���***�� 	�
***�ICDSC U#�***� ��***�)�� #� 4  B***����  

  ."�� ����
+��  

9V�7� �� 4  ����� 	�,'� ����� ����#�� 4��� 	�o��ICDSC  9�

O�  ��
�� ���� 1�c)� 1�cQ. � �
�#F ����     ��*�V� 4�*��� ��

DSM-IV-TR &5 H�� 9� n'� �
�#F ��
�� 9�    9C*h�: �*� ��*�# 4 

30 9723 .��):�G ���Y U��;)�� ��
� 92�Y� 9cP3 s�� 4 4  ����� ����:

U�-3 (��V� 4 5 9723 %�� �� 9, 	��F "�� 9� 4   �*X3 ��
� ����� 	s��

 "���P�80 �h��  �Gb�� �93 �h��     ��*Q3 	����*2� %*�� ."���

�� 9cP3 9, �5� 4      ��<�*� �*Gb�� � "�*��P� #� ���*�� %�� ����:

 � "��� 4���+� s#�� ."�� ����
+�� �
���� (')+� 1�cQ. 4���

 9*3
-3 ���V. 9� 90
. �� ����� �;�� 4���+� s#�� 4    �� �*���� ��
*�

9723 %�� 4  (��V� B�.�. 9� s��92 �h��  �88 �h��  .�� 9���g�

�� ��Q3 	����2� %��  U��;)�� "��� H�� 9� ����� %�� 9a3��= 9, �5�

�� �Y�� 1�cQ. ���� �
���� ���
� #� �,�3� ���V. 	�
� .�3��  

Bergeron �  	����**�-5���**�� ICDSC **���> ���   �**X3 �**� �

cQ.��� ���� j�����)�� ��� �     �*3F #� U��;)*�� �*� .�*3��,�� ROC	 

��P��" � ��Gb� V.��% �F _�
. U��  �5�� U�-3 4  s��4.�. 9� 	 *�B 

99  � �h��64 ) �
� �h��34(. 9V�7� ��4   *��P� 	�*o���"   ���*��

) �)-,80 � � (�h���Gb� � �F��)Q )93 � .�
� (�h���%    9*� 	�
*o
�

��% 9723 9, "�� "C�4   9*V�7� �� s�*�4   �*o��≤ 5   �*� x�
*��% 

�V�� 9, �� �2��9P �� 9723 4  s��4�)-, ���V. 	4   9)*�� �� ���*:� #� 4 

')����� 9� �����
 � ���Y� G� �*3� � #� � *�%  *��P� 	���"    �*)-, ���*��

�� �
� �a-5 ��	% �)-, ���V.4    c*Q. U��)*�� 9*� ���:� #��1 ��� *��
 

�� G�	�3� � #��% � ���Gb� � �.<�� ������ �
�.  

Gusmao-Flores 9**-0�. �**Gb�� � "�**��P� 	����**�-5 � 4 

 ���*****�� ��*****8.� ICDSC   4�*****5����� �*****� 9*****P��2� �� ��  

Confusion Assessment Method for the Intensive Care Unit 
)CAM-ICU ( �CAM-ICU Flowsheet  .�*3��� ���Y ����� ��
� 

9V�7� 9��Q� ��3 9V�7� %�� �� 4 . 	�o��    ��*)�� �� �
*���� 1�c*Q

���� _�
.     9���*�� #� U��;)*�� �*� "*P�Z
��
3 �� ���  4  *� ����

�� 9)��uG  �5����� #� ���, �5 _�
. ����)��  1�cQ. �� Td� � ��

�� 9P��2� �F .��  9*723 ��3 �5 4    U�*-3 �� ���*�� s�*� 4 5    "*�� 9*�

  9**723 %**�� �� � �**3���F 4   ���**�� 	s�**�ICDSC  "�**��P� #�  

2/96  �Gb�� � �h��4/72 ) �
� ����
+�� �h��35 9� 	�� %�� #� .(

�� �X3  9, ���9723 4  s��5 9V�7� �� 9, 4  � �o�� 9*V�7� ��3  4

Gusmao-Flores ) �����-5 �35    9*� "�*P3 	"*�� U��F "�� 9� (

9723 4  s��4 9cP3 �� 4 v�Y� H�� 9� 	����� ����)��   �*� 4�*.   �*3�
.

9V�7� �� 9, %�� �
0� �� .��, ������� �� �
���� (')+� 4   	�*o��

) �
� �)-, ����� "���P�80 � 4���+� s#�� ��� 	(�h�92 �h��  ��

9V�7� 4 �� ��Q3 �o��    H*��Y ���*V. 	93
-3 &j� 9� 90
. �� 9, �5�

.�� ��5�
+ ������� ����� _�
. �VY�� ����-�� #� �/0
.   

9V�7� �� 4 �� U��;)�� ����� #� 9, �3���)��  	�o��    H*�Y 	�*3��,

     9*PC0 �*� �*> 	���*�� �*� ����-�� Oj�� ���� #� 4   �� 9)��*� ��

 U
*g3 � �F 1�cQ. � &�'� � �
���� N
�+ 4    ���*�� #� U��;)*��

ICDSC    �*� �
*o
� %*�� .�3��, ":���� �V��0 s#
�F    9*� �*3�
.

v�Y� 1�cQ.  .�
� �/)�� �
���� �.  

Radtke  ��3 �����-5 � �����ICDSC    9*-0�. �3�*-F ���# 9� ��

 ����#�� �� � �3��,68 �� U�� 4�)P� ��-��  ���)�� 	Ub�� "�Y��� ����

�F .�3��j�� �� �F     "�*��P� 	U�*� 9*-0�. ����� 9, ��):�G 9j�)3 �5

89  �Gb�� � �h��57  ) "*��� �h��36 9*V�7� �� .( 4 �F    �*�3 �*5

%���  �Gb�� � <�� "���P� ����� ."��� 4�.  

9V�7� �� 4 Neto  	�����-5 �16   ���*�#�� �� U�� ��j3� 9V�7�

  %**�� �� .�**�):�G ���**Y �**���� ��
**� �
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Abstract 
Background: Delirium is a dangerous neuro-psychiatric syndrome. Intensive Care Delirium Screening Checklist 
(ICDSC) is a suitable tool for diagnosis of this disease. This tool has not been translated and validated into 
Persian language until now. The goal of this study was to determine the reliability and validity of Persian version 
of this tool in detection of delirium in intensive care units (ICU).  

Methods: This study is a psychometric study of the Persian version. All samples were selected from hospitalized 
patients in ICU and nurses in Al-Zahra hospital, Isfahan, Iran, in 2015. In each case, after 30 minutes of making 
diagnoses based on Diagnostic and Statistical Manual of Mental Disorders-Forth Version-Text Revision  
(DSM-IV-TR) criteria by a psychiatrist, a nurse makes her diagnoses by using ICDSC without knowing the 
psychiatrist’ idea. Then all cases of delirium diagnosis according to the tool were compared with delirium 
diagnosis by psychiatrist and psychometric properties of tool were assessed. 

Findings: After doing forward and backward translation, the face validity was confirmed. The mean of content 
validity index (CVI) in relevancy, clarity and simplicity were 0.83, 0.81, and 0.86 respectively. The construct 
validity based on factor analysis outputs were above 0.5 for all items. In criterion validity measurement, the cut 
point of five for Persian version of ICDSC is founded. In this cut point the sensitivity and specificity of the tool 
was calculated 80% and 93%, respectively. The positive predictive value and negative predictive value in this 
cut off was calculated 92% and 88%, respectively. The correlation between an equivalent criteria with this tool 
for delirium screening was 0.74 (P = 0.001). Internal Consistency for the tool based on Cronbach’s alpha was 
0.83 and the correlation between two split half of the tool for delirium screening was 0.72. 

Conclusion: The Persian version of ICDSC has a high validity and reliability for delirium screening. This tool in 
cut point of five can differentiate delirium from normal case with high positive and negative predictive value. 

Keywords: Delirium, Screening, Nurse, Intensive care unit 
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�� [��* 	\ �3K� ��+ .���+ ��$ H�>]��F #���� �� �#���.  E��"+ 

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

^�P ������ )Electron arc therapy�� ( ) �+��5-4 �1.(  

� �!� ���>� #���� �� �#�	 !�  � �" ��  #�"��  %"6   � �"�	'

�	""F #�""��� -""� )6T�""���(� .( Z�>""� ���""��P��6 �����""� �""6 

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

�	� ��� ��� #�/�  �"���   �"� �"6  ���� "� �  H"� �a��  �";�  8�>". 

�� ���� � ��* ����� � ��7�� � 8$�6 ��  �"��� )11-7 �5  �"�	]� .(

 ���� �� �a�� H� �� �KU��� �� ��� � .���� ) �+��12.(  �"���0$ 

���+ ��$ �� �	�@��6 �#���. #���� ��0��   �"�50  �	"@ �� 25  �"�KF 

�	� 5 � �$ T��U �� �	�@ )13.(  

H���� ��� �� ��4� �>6	� ���	
 �#�	 !� �� -�� ���)  E"��� 

V�C� �-� �� 8�
 ���� d���� ��� #�	 !� �� d(;�  E!"/� ��7	* 

%$ 	� �6 	: 9-� 8�6  ��"$  #�	" !�  23"�  ��"C�  E!"+  �W"�� � 

��4�� ��$ �>���� �� ��+ )14  ���<"* �"� .(  #�"���  �"�  #�	" !� �� 

���(� �6 ���0$�� �+�� � Te�!+ ��	F ����� �� ����   	"�G

� )��!� E��� �&F�� �� ��� -.�� ��$ H�	�� C��� ��6 � H�   �	"�

�� ���� 23� 8$�6 ���  #�"��� D�$ �� �   [��"* �"�  � "��)�� 

.��+  ����"0�� � �)	�  �"6  ���"C�$��  ��"$  �"��� �  ���"�   � �"���

�6 ����0�� �H��O0$ �� -K*  ��"*    #�"��. � �"�� ��"7��  ����"��� 

��	F ��+ ��� ������6 #�	 !� �� ������ ��+�� )15 �4.(  

�� ��' ��K6 3  ) f�"��� �	���6Bolus( ��  #�"���  �"�  �#�	" !� 

 H )�""� ��""0$ E��""+ ���0$�""� ��""$ �4(""� �  V�""* #	""3F 

� )��!�   ��";0* 1"������P ��$   g�"�� 8$�"6  #�	" !� ��  -".�� � 

 8�>.��� �� �4(� �+�� )13  #�"��� � f���� � ���� � T��K6 .(

% ���]� � ��+ ���	� �K Y� d���� �� #�	 !�  ��$ f���� ��	'

 #�	" !� #���� S(� ���0$�� � -.�� ��]0$�� h<U �	�   ��"C�

) -� ��+16V	� .( � .	/�
 ��$�>.    -��Y"7 �"� f���� ��	' �

#P a	� � 	�J � a�� 2��� �� ��0�� T�iY/� =3' �$    #�"��� ��"$

) ���3(�Conformal  #P #�"��� j�� � �6 -� � .	@ E!+ #�	 !� (

 �""�Intensity modulated radiotherapy )IMRT �""���;� E""��� (

 ) -""� ���"�17 a�� H"� .(    f	 ""�� �� d�""�� ��"' �""� ��"�$ �""$

�""0� a�� #�""�O0$ � ��""+�� ) � �""� ��""$Conventional 	""�G) (

��3�� (���3(�    H"� V�"C� � D�$ ��� H� � .-� V��	� f���� �

 � f���� -��Y7 � 2���� 2�6	� H���� �����(�  �� #�	" !� �k	�

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

 8+�
 	 &� j�� � ��l����� V�� � 	 &� -R��� � .��� %��� ��$  

     � ���� "� �"� #��"0�� � �"$�	@ #���� [	. �� �����(� H� ��

#���    �� � ���0$�"� �"6 #�	 !� #��� 1� �#�	 !� ��� � ��$  	"�

�� V	� �� �-.	@   ��3"+ #�"��� ��	' �>.      m�"� 	"��J� � �"+ ���"�

-��Y7 � #�	 !� �k	� ��$�����    .�"��	@ �"��	� f���� �K Y� ��$

 �no����     � #�	" !� #�"�� E")� #���� %C� p�� � � S(� � .����

-��� � �+ ���	� ��� � 2K� ���	@ ����;� #���� �K Y� ��$.  
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   �"��� S("� H .	"@ 	l� �� �� ��0�� ����  ���050/0  =P  T��"� �

 ����P90 ���� ��tC� � �U��  ) 	"\ �Effect size   �"� 	"�	� (1/2 �

10 ���0� a�� �� #��0�� .�+ � .	@ 	l� �� 	��    u�"Y � #�"�P �	�@

 � ���""+Computed tomography simulation )CT simulation( 

#P ���� 1� ��+�P � �$ ����� .���	@ v	Y � #� ���0�� �  ���� ��$

    ����"7 ��"F� �w": �"� -�� ��� ! ��� ��F� E��+ ����(� ��  �

���� ��F ��� ��$�/� E���     S("� D< ") �"� ���"� �  ���0$�"� 

���F E��� 1 � ���  	" � �  V�"C� CT simulation  #��"�  ���"� � 

) ���� -�	� �� 2F��Breast board ���) -��7� �� �	�@�	� � (

���� �� -3�� ��0* �3�	;� ��' �� �      1"��>� ��"+ -"��\ � ���"� �

  -"�� -0� �0�� � w: -0� ���0$�� #��0�� � �0�� .��� (	�

����� ���� �      #��"0�� ���"0� .�� "+� ���"� �CT simulation   �"�

Multi detector 64 .����� ��� V�C�  

���� ��6x )Contouring( :  ���� "� �� ��������	
 #���� ��	'

V	� �  #���� ��	' �>.TIGRT )Linatech, China, Shanghai (

��� � -��
 .�+ V�C�  V	"� � ���� � �� �$      �"� #�"��� �"�	' �>".

 ���"�� � 2K� � ���	@ �� ��6 ��) �� ��) T��U  �"��� �   ���"� �

    %""C� .�""+ �� ��""6 � ""�� ��""' �""�  ) #�""��� �����""�CTV  �""�  

Clinical target volume (���� ��F ���� �  ���� ! ��� #��0�� �

  E0���� """�� ="""3'Radiation therapy oncology group 

)RTOG(     �"���� .�"+ �� ��"6 e�"� 	() �� #� �
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 ���1���	� .  .��	� �� �� ��� ����� �������� ��  !� ��Clinical target volume )CTV ( $ ����% &�� ��CTV1 

 .'(� ��� )*+� &���  ��, &�� ��Beam eye view .'(� ��� ���� -��	� ���.� '(�� $ /�� �� 01$�2�3� 1���  

  

h	' -��� �� #���� �K Y� ��$ �k	� �K Y� ��$  #�	 !� ��$

9 �12 �15  �18       f�"��� -")��!� -��Y"7 � -"�� #�	" !� �]�  

5 10  �15 �K��      #��"0�� � 1"� 	"$ �	"� f���� #��� -��� � 	 �

 �2��	� H��� .�+ ��	'16      .�"��	@ E"U�� #�"��� �"K Y� -���

�(;� ���3' � �(;�) ����  �6 ����  �"� 5�0* #P �� �>��C�   (��"+

�k	� � f���� #��� -��� �� 9     �K"U�. �� �-"�� #�	" !� �"]�  �  

2/2 � ���       ="0* �"� 	"�	� �"3�	;� ��"' �� �6 S(� �	 �Dmax  ��
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-""��� �""� ���� ""� #�""��� ��""$   � ��""l�� �5�""{� #�""�* �""� :��""+  

E9-15mmB    �k	"� �"� #�"��� -��� �9     � -"�� #�	" !� �"]�15 
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����;� h	' � #���� ��$ :V	�       -"� ���"� #�"��� �"�	' �>".

 E""��6 T�""*<'���   � ���� ""� �""� #�""��� h	""' 	""$ �� � ��t""F
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���&� #���� �6 -� �$� �� 	� ��� �� ����0 #�!�  t
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  	""� �""��""��H  ��""�H  � �""���(�Computed tomography scan   

)CT scan (��#��""0 -""&F 3""+�� ��""�� #�""��� �����""0� �""6 ���""���� 
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 ���2 �� 7�8��� .!$� �95( �5:� ����  �;��� ��9� �� 1���� <=� �

 1�+� ���>� .?�3�� '��*@ AB� �� 1$�2�3� ����  �C��� $ 1���

��DE� � '(� 1���	� F�	� �� �G���.  
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���  p�� �CTV1 #���� ���0� �� �k	� �� �$   #�	" !� �K Y� ��$
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� ��""""� �	""""@ � -""""��� ��""""$ E9-10mmB )001/0 < P �   
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Optimization of Treatment Parameters for Post Mastectomy Electron Therapy of 

Defected Chest-Wall 

 
Hoda Mahdavi1, Keyvan Jabbari2, Mahnaz Roayaei3 

 
Abstract 
Background: Electrons have an advantage of steep dose fall-off after R80. The unique curved geometry of the 
chest-wall and the special isodose shapes of electrons make complexities to chest-wall electron therapy. Bolus 
material has been applied to electron fields for shaping the coverage of planned volume and compensating for 
surface irregularities. Electron bolus conformal therapy methods are not yet vastly available; therefore, this study 
tries to extrapolate suggestions for conventional usage of bolus and different electron beam energies.  

Methods: Computer plans for 10 post-mastectomy patients with at least 1cm elevated or depressed surgical 
defects were designed. Bolus thicknesses of 5, 10, and 15 mm and electron energies of 9, 12, 15, and 18 MeV 
were applied to the clinical target volume. Average doses to the surface, clinical target volume (CTV1), 
ipsilateral lung and heart were calculated by the planning system and then analyzed. 

Findings: High energies of electrons and thicker bolus reduced the risk of CTV1 underdose. Bolus increases 
surface dose whereas decreases mean dose to CTV. Nine MeV electrons and bolus was unsuitable for this type 
of treatment. In most treatments the dose increase to lung was statistically significant (P < 0.01) with higher 
energies of electrons and lower thicknesses of bolus. This was not observed for the heart. 

Conclusion: Careful design of bolus thickness is important when planning with lower energy electrons. This 
study suggests that planning with thicker bolus material and higher energy selection has advantage of dose 
conformity with conventional methods of electron therapy in a defected surface. 

Keywords: Radiotherapy, Mastectomy, Electron, Bolus 
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 �� �� ��� �	�
 ���� B-Cell Maturation Antigen )BCMA ������� ( �� ����  

Common Variable Immunodeficiency )CVID(  

  
�������� 
��1 ������� ���� ����� ����2���  �!"� �3�!�$� %�& �4 �$� ������!5�"�)� 
*!�  �6  

  
  

�����  

:����� 
��� ����� ��� ���� )Common variable immunodeficiency  ��CVID( �����
�  �
! ���"#��  $%&�'� � ���(�) *�+% ,�
) 
-� ,� $�(�� �����  

��.�/�� 0��
�  1"�  �) $2 3&4�2  �5#���6 73�)  (����(&)&89���9&:��/),�  ;�!�<�� �3 =>�?@ A&8" B&8) #3 A+C� D�
�/ $)  �(&)&89&�&���  7�/B E�!��&" FGH �� 

A&8" 3�?I! F/�2 D
J�C 7�/ 7 #3 D?K� � D?� L+2 M�&I! ��"+N 3&4� �) O8P� � �&C Q3
9=" �� $C��� .3&� B-cell maturation antigen )BCMA (

D?�
�9 7�S%� ,� �T� 7 D3�&��C 7 �
T�) #&�&! ,TNFRSF  ��Tumor necrosis factor receptor superfamily� () 
K�) � 1" $ 73
T8�% 
J�C$2  #3

="��"+N 7��)  �/UV@ 7�
) �) A�#&�&/ �����  W��3 3#�3�  �?��� D?�, #3 $2 ���/� � ��X�/="��"+N �) 7�/  ��&Y"� <�� ��Z&J 
�% �3#�3.1"� D?� $C��� �) 

 $) $H&! ��  7#���) [�\YK� ,� �T� $2CVID�  �� ?�?� F/�2="��"+N ��?��  �$I(�]�  �� W�'�� ,� ^?/ �1"� �"#
) �_ #3 FGH 3&H�BCMA  ��#���)

$) +4� CVID 3&) *(�" 3�
�� �) $`���� #3.  

��� :��  �?)�2 �8��  3��I�� ?a 7��@ =��2 �&C 
�(Ethylenediaminetetraacetic acid )EDTA ,� (10  #���)CVID  �10  .?� $�
9 *(�" O8J��3

 �c:"DNA $�&��  W�'�� ,� cN � d�
Y"� �/Polymerase chain reaction )PCR?�?� �(�&!  ��I! �(. 

����� :�� $��� E�!��#&V��&�) �"#
) ,� cN ��<9� #3 FGH 3&H� W?% ,� �2�@ e��� ��H
� �(�&! �) $`���� � �/  �_ 7�/BCMA 3&). 

����� :����  �_ #3 FGH 3&H� �"#
) 
) D�+%BCMA  �f!�
N � �_ ���) ��<�� ?��) �BCMA D?�/3 F/�2 =��&% � ��X�/ �  #&-�� $) �_  �� ���) 7

3&� �"#
) 7#���)  �� #3 �_  �� F�� 
K�) 1C���.  

:����� ������  �="��"+NCommon variable immunodeficiency �B-cell maturation antigen  

  

: �!�� 7#�\�� g�$)&4�8I'�9 ��2�@  h3<� � ���# 12
� ����C$V�
� 7�
`C ��a# ���3<� �L�4% ���a# �.  �� �� "#! �$!� %&��'  

 B-Cell Maturation Antigen )BCMA ����)�' ( �' +�,�Common Variable Immunodeficiency )CVID(.  D?TK��3 $8'�

 ��GVi� �T�<N1395 j34 )383 :(562 -555  

  

�����  

����� ��	
� ��  �
��� )Common variable immunodeficiency   ��


CVID (�� ��� �
�� ������  �
���
����� �� ��� � ��	
�   !�" #��

 ��$ !�  ��
��% ����� &'� �� (�	)� Immunoglobulin G )IgG*( 

IgA + �
 IgM ,���� ��� !  #��� )2-1(  +    (��� �# ���� ����+� 0���� 

1953 �#  4�����, 5���
35 + !������ 6���)� (����� 5���
  7��8���9 ��

 !� !����+ 0��	������:9���9;x *<��+�� *6� 7��89 )3( . �
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� �� � 0�@ A+# * ��
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� �!���# ������% �
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(�F �
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 *6�C �@A8���I�  !� �W�� !" 5���X 0�@CVID �� 6���*   �+���� !� ��

!�,����� �L�� H�� T6��� ��� * �# ��� <X   0��@   5�	" ��Y�98��  Z�� �

�
����� )ICOS  ���
Inducible T-cell costimulator((���)G * T6����" 0 

  [��"�+ + �
��E?  T6��@# 0 Calcium modulator ligand )CAML( 

)TACI   ��
Transmembrane activator and CAML interactor*( 

CD19* T6��
Y% 0 \��R (�)G T6��" 0  (�:�� B )BAFFR   *( ��
CD81* 

CD20 + CD21  <���	�� �,�� �#H�� T6� 7��89 .  ��� *(�F �
� ��

 ��X>:?�  �#10 H�� T6� �
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�@

(�:� 0�@ B   T6�� (��)G   >�:?�) (�:��   0��@B  T�$��, (   #��a+ !��

T6�; 6�� *  ��� 8
��	�  6����
 +  \���	�_%     ��b��$ ��	R ��� 0��@*   ��`��
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6
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#
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� <+8�9� !�� *!)��'� �
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����� �� + 6
#�9 ��jI� �	
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 [�Ba #�a+ + 5���X ����� !��9 �@     <+8�9� ��
� �# ����	�F� 0��@   ��@
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��� 	
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 <���# H � *6�#��!��	�  0��94-3  g
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.6� A�W�� (06)� H��� g
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EDTA 0����#) #��6������� e
����� �# (4 !��a�# ������� 0  !��� (#����9
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� T+�9 T�ME
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 ����1����� ����� ��� ���� !� ���"#��$ .  �& ��B- cell maturation antigen )BCMA(  

���� ������ ��� ������  ����  

5-AACTCACCATCATGCCCATT-3 5-CTTGATGCTGTGGGCTTGT-3 1 

5-AGAAAATCTGCCAAGGTGTCA-3 5-GGGCAACAGAGCAAGACTTT-3 2  

5-GCCTGGCCAAAACTGGAG-3 5-ATTGCTTTGAGTCCCGATGT-3 3  

  

0������ A����W�� [����"�+ PCR 8����� �� T�M�����# ��� �:I
������ 

BIO-RAD, USA T#�S��� 6�!����� .    H�Ba T6�� T#�S��� �
��# 0

 #��� s�)'L ��jI� 0��� ���35 # !,�C (+6a �2 .H�� T6�;   l�%

 + [�"�+ A�W�� ���J6�
H�S�" 5	" !� ���G+��I��  �
��B� sb�d � *

PCR  ) ������� �����)� ������� !���Sequencing #���a+ ������� + (

[Ba   sb��d � .6
#�9 (���� H�
��%�I� H"�� !� ���	�F� 0�@

PCR ��jI� �� \P�F <+89� >���� !� n6@ <X 0�@ 575   *���� HSa

452  + ��� HSa724    !�" #��� ��� HSa  ����G+��I�� ���   (X 0+� ���

���9;  �M��E� �� T#�S��� �� +50  \I�) 6�6� 6�
J� 0��� HSa1(.  

  

 ����2*��+�, . ����� ����� ��� -�� -	�. /�   �& ��  

B- cell maturation antigen )BCMA�0�#�/���� 
	 (  

��	��� �����  ) 	��°C(  ) �	��S(  

First denaturation 95  300 

Denaturation 94  30  
Annealing 55 �-� �-�.� ��!/  40  

64 $-� �-�.� ��!/  

54 $%� �-�.� ��!/  

Extension  72  45  

Final extension 72  600  

Final hold 4  8  

  

  
 1��1 23��4� �/
�, .Polymerase chain reaction )PCR (

�����  �& ��B-cell maturation antigen )BCMA �
 �, (

 ����� .5
��6 �&2 )452  ����� 9(5�, �.�1 )575  ����� � (5�, �.�

3 )724 .(�/�
 *, <= �"/ 5� >���� *,) (5�, �.�  

 ?�

��6 ��@�� -	�	 ��  

 ����� ���)� o
��� ������@   T+��9 +# 6@���  +    �� T#�S���� ��� #����

 H
�����http://blast.ncbi.nlm.nih.gov/Blast.cgi A����� +  ��8���G�

Chromas ����� �� o
��� �
� .HG�9 s��P   0��@   H
��� �# ��a��

National center for biotechnology information )NCBI (

A�� e���  ��8G�Alignment �� 6
#�9 !�
��     5����X ������ !���9 �@

.##�9 �DE� <���	�� �
� ����X ����� �#  n���9 �� 0�
+�d�   0��@

 + ����� ���)� �� \P�F!�
�� 0 <;  ������ �� �@     ��
� �# ��a�� 0��@

 H
��\I� �# 0�@ 4-2 �DE� T6� .H��  

 
����	 	
  

 !������ A�W�� �� l%  0PCR      <X <+8�9� !�� ���jI� H�BaBCMA 

 \I�)1  *T6��; H�# !� sb�d � ����� ���)� + (   �� \�P�F o
����

 ����� ���)�DNA    !���	� �� T6�� q��D����    <����	�� 0��@CVID  +

 4@ �� 6@�� #��G������ + !�
��  A��� 5	" �� �@    �# #��a�� 0��@��8G�

NCBI4@ * 4@ �� l% .6�6� 0���� !�
�� + 0���� ����� 0    0���� ��@

� #��G� (+� <+89������ g`$ *6@�� + #��   *T6��; H�# !� o
��� + �@

   ��:% ���� *6�E� T6@�E� <+89� �
� �# �EBa t�@  4���G���    ��� �
��@

!:	a �� !" 6
#�9 HG�
 6@�� + #��� #��G� �# !��E� ���+��G <; 0  *�@

�:% 5
 #�a+  06���u:"�� 5� 4��G���rs 11570139   H��)L�� �#

172  \I���) #����2 ���
� .(Single nucleotide polymorphism 

)SNP!	@ �# ( T+�9 #��G� 0  <; ���+��G + 6� T6
# 6@��+ #��� 0�@

��)� s+�S� #��� + 6@�� #��G� <��� �#   .H��6� 0��#  

����� �
� <+89� 0��� �@     !�� o
���� !�" 6� A�W�� 8�� A�� + A+# 0�@

      !�C ��9� .#��� <+8�9� +# ��
� �# [Ba #�a+ A6R �� �"�F *T6�; H�#

      ���� *6�E� T6@��E� <+8�9� !�� �
� ����� �# 0��	�� �� e`��� [Ba t�@

�:% k���� 4��G��� T�M
�% �# #�a�� 0�@   ������ �# ����R_$� 0�@    ��@ 0��@

T+�9 �# <+89� !�      H��)	a !�� !�a�� ��� !" 6� T6
# *6@�� + #��� 0�@

    !��F_� \���L o
���� *!�)��'� �
� �# T6� ����� #+6 �  !��
�� �� 0�  0

;\�  0�@SNPT+�9 ��� T6� HG�
 0�@    .6����� H��# !� 6@�� + #��� 0�@

 �� �,�� ����� �# *(�j� <���R !�SNP 6���� �@rs 3743591   <+8�9� �#)

1 (rs 11570148  <+89� �#)2 + (rs 34545237  <+89� �#)3 \��# !� *(

     ������� #���� v�����X !�� �� �I
 eG *����� #��� #��G� #�6)� <#�� 4"

\I�) 6
#�9 T6@�E�  0�@3  +4.(  



  

  

  
www.mui.ac.ir  

 ����� �� �	 
�� 	��BCMA �� ���� ������� CVID �������� 
�� ,���-�. " 

 ������ �	
�� �	���� ����–  ���34  /���
� 383���  /� !"# $%� 1395 558 

  
 1��2 ����� ����� ����+6 A���������@ .1  �&B-cell maturation antigen )BCMAB� � ( ���C�� 
	 .D��� ����� �, �6 5���172  E#

Single nucleotide polymorphism )SNP �#� �/
�, 
	 *@ �� -���F� (SNP -��� 
	  
�G +� 	
�� <���+& */ �� 9���� � 	
�� ��

TT 9CC  �CT�H�� 2��.� ���� -��� �, *I#�J� 
	 	
�� -��� 
	 <���+& */ �� �+����K D#5�� � �#	�� -���F� 9 .����+ 
�	  

  

  
 1��3 ����� ����� ����+6 A���������@ .2  �&B-cell maturation antigen )BCMAB� � (  ���C�� 
	 .D��� ����� �, �6 5���176 9

 E#Single nucleotide polymorphism )SNP �#� �/
�, 
	 *@ �� -���F� (SNP -��� 	��K� 
	  */ 5� ��# MJK 9���� � 	
�� ��

) 
�G +� 	
�� <���+&TT.�#	�� -���F� (  

  

 !�  

 !� _�`� <���	�� >:?� *T6� A�W�� s�)��'� m��� ��CVID 6L�G *

!�G�
 [@�" #�6)� 0���# �
 + \��	�_% �� \��	�_% 0  6����  

)15-14 [� *�G�$ �� .(BCMA \��	�_% 0�� + wSF �#  �� �@

!)��'�  7�� 0+� ��  0�@BCMA -/- T6@�E� +  0�� �# (_�,� 0

\��	�_% 7�� �
� �# �@ �@ 7�� !� H`��  + �EF+ k�� (���" 0�@

\��	�_% 6
6� [@�" 8�� 7�� �
� 0�@ H�� T6� 6�
J� *�@   

)21 *19-18(.  



 

  

  
www.mui.ac.ir  

 ����� �� �	 
�� 	��BCMA �� ���� ������� CVID �������� 
�� ,���-�. " 

 ������ �	
�� �	���� ����–  ���34 ���
 /� 383���  /�  !"# $%�1395 559 

  
 1��4 ����� ����� ����+6 A���������@ .3  �&B-cell maturation antigen )BCMAB� � (  ���C�� 
	 .D��� ����� �, �6 5���317 9

 E#Single nucleotide polymorphism )SNP �#� �/
�, 
	 *@ �� -���F� (SNP -��� 
	  */ 5� ��# MJK 9���� � 	
�� ��

) 
�G +� 	
�� <���+&GG( .�#	�� -���F�  

  

 *�G�$ �� T#�# <�E� !)��'� +# �#6�  !"   !��G�
 [
�8�G� #�6�)�  0

\��	�_% ���; 0b�� 6���� + �@ 0#��     !�� _��`� <����	�� �# 0#�, 0�@

Systemic lupus erythematosus )SLE   0b��� <���� �� (BCMA 

) H�� f�`��� �#23-22*���x	@ .( BCMA    ����; 5�
 <����R !�  <X

   6�
6a <����# �# �E�
89 �����Multiple myeloma    n6�@ #����

 H�� !�G�9 ���L)24( ���; 0��`� �� <���# + 0#�� T6��" #+6�� 0�@  0

) y�����M��Signaling  8��� <; (  !��
89 5�
     0���� T6���" ��+6���� 0

 �� �Kz��� <�����#0����	   #���, 0���@ + ���	
�Multiple myeloma   

�� 6��� )25(.  

  !��" ���
� !��� !��a�� ���� [���BCMA (�:��� 0+�  0���@B �# 

0��	��  ���	" ������ 0�@    H��� T6�� !�,���� )26( * ������   #��a+

 �# [Ba�� ��� !� 0�+�i <X �
�    ����� �� \�P�F o
���� .6��� �

<+89� �����  <X 0�@BCMA !)��'� �#  e`��� �EBa t�@ *�i�F 0

 0��	�� ��CVID �:% *6�C �@ .#�6� <�E� �� 4��G���  �# 0#6)�� 0�@

<+89� T6� ����� 0�@ <; ���+��G ��� *6� HG�
 <X �
� 0   <���� �# �@

T+�9 #��G�    ��,�� #���� �# ��F + H��6� ��+�S� #��� + 6@�� 0�@

SNP!	@ *�@ v����X 0     !�� #��, ��
� .6E� T6@�E� ������ #��� 0�@

!)��'� �# ����� #��� H�)	a <#�� 5C�" \��# �� �i�F 0   {6����

!�
�� *!)��'� �
� �� n6@ 6�C �@  <X ����� 0BCMA    #���G� ����

T+�9      ������ *n6�@ ��
� g�`$ + 6@�� + #��� 0�@10    ���	�� #��G  

 .#�� �G�"  

!W��� !)��'� 0 0      ��� !����� ��
� �# !�" ���)��'� o
��� �� *�i�F

 !� _�`� <���	�� 0+�CVID    *#��� T6�� A�W�� <���
 + �%+�� *�%�X �#

) H����# ������D	@29-27 .(Jin !��)��'� �# *<�����I	@ +  #���a+ 0�

<+89� �# [Ba  0�@BCMA     !�� _��`� ���%�X <���	�� �#CVID  ��

e`��� �EBa t�@ *<; �# !" {6�#�" �����    �
������ 0���	�� �
� ��

) 6E�27!)��'� �# .(  0Salzer    ��9� *�
��%+�� H�)	a �# <���I	@ +

 0#�6)� !CSNP  HG�
 4��� #��G� + <���	�� ��� �# <��I
 ���+��G ��

      0���	�� ��� e`���� [�Ba t��@ ��� *6�CVID  <+8�9� �#   <X 0��@

BCMA ) 6E� �
�����28   ��8�9 �# <X ��
� ������ ���)� o
��� .( 7

 0#���Sarantopoulos      !�� _��`� ������
 ���	�� 5
 �# <���I	@ +

CVID ) #�6� <�E� �� 0��	�� �
� �� e`��� [Ba t�@ 8��29.(  

<+89� �# �EBa t�@ !C �9� !)��'� �# <X �
� 0�@   + ��i�F 0

  0��� �# <X �
� H�	@� !� !a�� �� ��� *6E� �
����� *!��E� s�)��'�

   !�� !�a�� ��� + \��	�_%     !�)��'� 6����	@ !�" ��
�    �
��� *��i�F 0

    <+8�9� �# [�Ba #��a+ ��B�� 8�� s�)��'�     ������ �� <X ��
� 0��@



  

  

  
www.mui.ac.ir  

 ����� �� �	 
�� 	��BCMA �� ���� ������� CVID �������� 
�� ,���-�. " 

 ������ �	
�� �	���� ����–  ���34  /���
� 383���  /� !"# $%� 1395 560 

[Ba �
 [Ba !" #��# #�a+ (�	�F� �
� *6�#�" [D� �# �
�@   0��@

   #��a+ <X ��� e`��� �M
# �F��� �
 + ����+�% [D� �# �
 + ��+���
�

� .6���� f�`��� �# 0��	�� �
� �� !" 6��� !���#   ����� k��i�� �
� *!�`�

 *�i�F g� � !" �
� !� !a�� �� *�G�$ �� .#��# �P�d�,� ����� !�

  <X �# [�Ba ����� |�d, �# !)��'� ���+�BCMA   <����	�� �#

 !� _�`�CVID f�`��� ����� HBa H�� A�b *#�� <��
� �#   ��@ ���

 �� 5
SNP 0��	�� + �@CVID }�8�� H�)	a + ��E�� #�6)� *   0���

���6
; H�# !� 0���`�)� o
��� �� #�� ��.  

"#����$ � �%�&  

   <���
�% �� !���G�9�� *!����� ���
� !����� T�+# 0   6����� ���������" 0  

T��	��� !��� 0����d�� !����` �  0293143  A���:R T�M��E��# �# ����d�

�� <�BSP� �I�8%     0X������	
� s��� � 8�"�� 0��I	@ �� !" 6���

  �
6�� .6��� A�W�� !� ���I��� + ���:�    \����% s��	F� �� *!:���+

 T+�9���	
 ����� T6IE��#  !" 0#��G� ���	� �� *���x	@ + �I�8% 0

�� 0��8M��U� *6�#�	� 0��I	@ !)��'� �
� 0��a� �# ##�9. 

  

References 
1. Castigli E, Geha RS. Molecular basis of common 

variable immunodeficiency. J Allergy Clin Immunol 
2006; 117(4): 740-6. 

2. Boileau J, Mouillot G, Gerard L, Carmagnat M, 
Rabian C, Oksenhendler E, et al. Autoimmunity in 
common variable immunodeficiency: correlation with 
lymphocyte phenotype in the French DEFI study. J 
Autoimmun 2011; 36(1): 25-32. 

3. Resnick ES, Cunningham-Rundles C. The many 
faces of the clinical picture of common variable 
immune deficiency. Curr Opin Allergy Clin Immunol 
2012; 12(6): 595-601. 

4. Yong PF, Thaventhiran JE, Grimbacher B. "A rose is 
a rose is a rose," but CVID is Not CVID common 
variable immune deficiency (CVID), what do we 
know in 2011? Adv Immunol 2011; 111: 47-107. 

5. Cunningham-Rundles C, Radigan L. Deficient IL-12 
and dendritic cell function in common variable 
immune deficiency. Clin Immunol 2005; 115(2):  
147-53. 

6. Koopmans W, Woon ST, Brooks AE, Dunbar PR, 
Browett P, Ameratunga R. Clinical variability of 
family members with the C104R mutation in 
transmembrane activator and calcium modulator and 
cyclophilin ligand interactor (TACI). J Clin Immunol 
2013; 33(1): 68-73. 

7. Park MA, Li JT, Hagan JB, Maddox DE, Abraham 
RS. Common variable immunodeficiency: a new look 
at an old disease. Lancet 2008; 372(9637): 489-502. 

8. Bacchelli C, Buckridge S, Thrasher AJ, Gaspar HB. 
Translational mini-review series on 
immunodeficiency: molecular defects in common 
variable immunodeficiency. Clin Exp Immunol 2007; 
149(3): 401-9. 

9. Jacquot S, Macon-Lemaitre L, Paris E, Kobata T, 
Tanaka Y, Morimoto C, et al. B cell co-receptors 
regulating T cell-dependent antibody production in 
common variable immunodeficiency: CD27 pathway 
defects identify subsets of severely immuno-
compromised patients. Int Immunol 2001; 13(7): 871-6. 

10. Geffroy-Luseau A, Jego G, Bataille R, Campion L, 
Pellat-Deceunynck C. Osteoclasts support the 
survival of human plasma cells in vitro. Int Immunol 
2008; 20(6): 775-82. 

11. Coquery CM, Erickson LD. Regulatory roles of the 

tumor necrosis factor receptor BCMA. Crit Rev 
Immunol 2012; 32(4): 287-305. 

12. Bellucci R, Alyea EP, Chiaretti S, Wu CJ, Zorn E, 
Weller E, et al. Graft-versus-tumor response in 
patients with multiple myeloma is associated with 
antibody response to BCMA, a plasma-cell 
membrane receptor. Blood 2005; 105(10): 3945-50. 

13. Xu S, Lam KP. B-cell maturation protein, which 
binds the tumor necrosis factor family members 
BAFF and APRIL, is dispensable for humoral 
immune responses. Mol Cell Biol 2001; 21(12): 
4067-74. 

14. Laabi Y, Gras MP, Brouet JC, Berger R, Larsen CJ, 
Tsapis A. The BCMA gene, preferentially expressed 
during B lymphoid maturation, is bidirectionally 
transcribed. Nucleic Acids Res 1994; 22(7): 1147-54. 

15. Burmester GR, Feist E, Dorner T. Emerging cell and 
cytokine targets in rheumatoid arthritis. Nat Rev 
Rheumatol 2014; 10(2): 77-88. 

16. Moisini I, Davidson A. BAFF: a local and systemic 
target in autoimmune diseases. Clin Exp Immunol 
2009; 158(2): 155-63. 

17. Tangye SG, Bryant VL, Cuss AK, Good KL. BAFF, 
APRIL and human B cell disorders. Semin Immunol 
2006; 18(5): 305-17. 

18. Rickert RC, Jellusova J, Miletic AV. Signaling by the 
tumor necrosis factor receptor superfamily in B-cell 
biology and disease. Immunol Rev 2011; 244(1): 
115-33. 

19. Zhang X, Park CS, Yoon SO, Li L, Hsu YM, 
Ambrose C, et al. BAFF supports human B cell 
differentiation in the lymphoid follicles through 
distinct receptors. Int Immunol 2005; 17(6): 779-88. 

20. Gathmann B, Mahlaoui N, Gerard L, Oksenhendler 
E, Warnatz K, Schulze I, et al. Clinical picture and 
treatment of 2212 patients with common variable 
immunodeficiency. J Allergy Clin Immunol 2014; 
134(1): 116-26. 

21. O'Connor BP, Raman VS, Erickson LD, Cook WJ, 
Weaver LK, Ahonen C, et al. BCMA is essential for 
the survival of long-lived bone marrow plasma cells. 
J Exp Med 2004; 199(1): 91-8. 

22. Luo J, Niu X, Zhang M, Zhang K, Chen M, Deng S. 
Inhibition of B lymphocyte-induced maturation 
protein-1 reduces the production of autoantibody and 



 

  

  
www.mui.ac.ir  

 ����� �� �	 
�� 	��BCMA �� ���� ������� CVID �������� 
�� ,���-�. " 

 ������ �	
�� �	���� ����–  ���34 ���
 /� 383���  /�  !"# $%�1395 561 

alleviates symptoms of systemic lupus 
erythematosus. Autoimmunity 2015; 48(2): 80-6. 

23. Jacob CO, Yu N, Guo S, Jacob N, Quinn WJ 3rd, 
Sindhava V, et al. Development of systemic lupus 
erythematosus in NZM 2328 mice in the absence of 
any single BAFF receptor. Arthritis Rheum 2013; 
65(4): 1043-54. 

24. Tai YT, Anderson KC. Targeting B-cell maturation 
antigen in multiple myeloma. Immunotherapy 2015; 
7(11): 1187-99. 

25. Oden F, Marino SF, Brand J, Scheu S, Kriegel C, Olal 
D, et al. Potent anti-tumor response by targeting B cell 
maturation antigen (BCMA) in a mouse model of 
multiple myeloma. Mol Oncol 2015; 9(7): 1348-58. 

26. Koarada S, Tada Y, Sohma Y, Haruta Y, Suematsu R, 
Mitamura M, et al. Autoantibody-producing RP105(-) 
B cells, from patients with systemic lupus 
erythematosus, showed more preferential expression of 

BCMA compared with BAFF-R than normal subjects. 
Rheumatology (Oxford ) 2010; 49(4): 662-70. 

27. Jin R, Kaneko H, Suzuki H, Arai T, Teramoto T, 
Fukao T, et al. Age-related changes in BAFF and 
APRIL profiles and upregulation of BAFF and 
APRIL expression in patients with primary antibody 
deficiency. Int J Mol Med 2008; 21(2): 233-8. 

28. Salzer U, Neumann C, Thiel J, Woellner C, Pan-
Hammarstrom Q, Lougaris V, et al. Screening of 
functional and positional candidate genes in families 
with common variable immunodeficiency. BMC 
Immunol 2008; 9: 3. 

29. Sarantopoulos A, Tselios K, Skendros P, Bougiouklis 
D, Theodorou I, Boura P. Genetic polymorphism 
study of regulatory B cell molecules and cellular 
immunity function in an adult patient with Common 
Variable Immunodeficiency. Hippokratia 2008; 
12(3): 188-90. 



 

 

1- MSc Student, Department of Immunology, School of Medicine AND Student Research Committee, Isfahan University of Medical 
Sciences, Isfahan, Iran 
2- Assistant Professor, Department of Immunology, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran 
3- Associate Professor, Aquired Immunodeficiency Research Center, Isfahan University of Medical Sciences, Isfahan, Iran 
4- Professor, Department of Immunology, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran 
5- PhD Student, Department of Immunology, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran 
6- PhD Student, Department of Genetics, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran 
Corresponding Author: Mazdak Ganjalikhani-Hakemi, Email: mghakemi@med.mui.ac.ir 
 

 

www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���34  /���
� 383���  /� !"# $%� 1395 562 

Journal of Isfahan Medical School Received: 16.03.2016 
 

Vol. 34, No. 383, 3rd Week, July 2016 Accepted: 22.05.2016 
 

 
Evaluation of Mutation in B cell Maturation Antigen (BCMA) Gene in Patients 

with Common Variable Immunodeficiency (CVID) 

 
Mahboobeh Ansari1, Mazdak Ganjalikhani-Hakemi2, Roya Sherkat3, Abbas Rezaei4,  

Reza Yazdani5, Sharifeh Khosravi6  

 
Abstract 
Background: Common variable immune deficiency (CVID) is the commonest symptomatic primary 
immunodeficiency and represents a heterogenous collection of disorders resulting mostly in antibody deficiency 
and recurrent infections .The syndrome includes impaired B-cell maturation, impaired somatic hypermutation, 
reduced numbers of circulating memory and isotype-switched memory B cells, and absent or reduced plasma 
cells. B cell maturation antigen (BCMA) is a tumor necrosis family receptor superfamily member 17 

(TNFRSF17), expressed only on B cell lines , and is essential for survival of long-lived plasma cells .The aim of 
this study was to evaluate mutations in BCMA in patients with CVID in compare with normal individuals in 
Isfahan, Iran.  

Methods: Blood samples were collected from 10 CVID patients with substitutive immunoglobulin therapy 
before immunoglobulins (Ig) infusion and 10 normal controls in ethylenediaminetetraacetic acid (EDTA) tubes 
then DNA samples were extracted and after the polymerase chain reaction (PCR) was done, samples were 
sequenced. 

Findings: After reviewing the results of the sequence and alignment of the sequences, no mutations in the gene 
were seen. 

Conclusion: In addition to the study of mutation in BCMA gene, BCMA gene and protein expression level 
should be considered to understand more aspects of this disease. 

Keywords: Plasma cell, B cell maturation antigen (BCMA), Common variable immune deficiency (CVID) 
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 /8� �# .HDL-c > 50 ��	� ��# �# �,O .,�	
  

  

���	 	
  

�C
3� #��� /���	� @	� �#� 70  . /� �L�#30    .��8#�� #,�� ��L�# 

 ��� @	b8	�± /�#,� . /8� �	C� f�,u8�  r	W,W ��45/0 ± 03/56 

. 79/0 ± 67/56 �.#�� ' 6/69   �# 6��"# �� ��4� /���	� �� �L�#

�C
3� .�8#�� �	
���� ����� �� ��4� �,m?      ��	+�,O��# ��O{".

 �# /���	� '.��1     .6��� :��% Q��1�O3/4     �b	�� #�,�+� ��L�#

�� '�C���  .�8#,2[�% @	b8	� �� �����  &� ��	
�    `��� ,��

 . @� �!��BMI �#  '.��� 2  :���B   .6���  @	b8�	�HDL-c   ,��

 /�#,� . #�� �.F�� !�� `��HDL-c   ,��2 �.# .���%�#  ,W��

 � #�,+�BMI .#�� ,�*	� �,W��  

  #�,�+� . #�� �.F�� @� � r���� /�� �*+ �@	�t�&64-60 

 #�,+� �� 64T8  ,�*	� '��T	� /�� �*+ �
�50-30  .����%�# �
� 

0�,- d	�uW �� :��B 6�# �� H"�8 �� ���W � ��8   �w����� ��T�  

 @	b8	�±  �	C� f�,u8�  ��+�"�#  ,
�2      r�	W,W ��� /�#,�� . /�8�

52/35 ± 53/1560  .06/67 ± 02/1856 .#�� �.� �#  ,
2 ��	2  

��,� @	b8	�   & . !�� �@� `�� ,� ��+"�#BMI # �'.�� 3 

:��B .6��  

  

 ����1� .���� ��������� ����� � !���"� ���� 

���	
��  
�	��  �����  

 �����P**  
�����	� ± �� �������	�  �����	� ± �� �������	�  

*� (���)  45/0 ± 01/56 82/0 ± 99/56  400/0  

/) �01%�"($!2  77/0 ± 76/71  42/1 ± 38/75  010/0  

����) �4� (!��  74/0 ± 8/155  3/1 ± 41/168  001/0 <  

�%# 56�
 � /) ��7$!2%�" (87!�!�� !7  28/0 ± 34/29  42/0 ± 27/22  001/0 <  

9�:;<" ;�	=�" )<�(01� �� <>�� *  28/0 ± 81/35  88/0 ± 99/37  001/0 <  

050/0 < P ��C� ��# �# ,p8 ��+,O �%.  

* ) 6�Metabolic Equivalent / MET( �2  �?�.  �,� @		CW f,g� /{	T2� �# ,j� 6	
C+ ��T� �� �%� . �� 6� ��4� �� r",m /{	T2� 6%�#,� :�% �# /�� 6?�,��� 

�2 6�� ���L �� 5/3 ��	� ,�	
 /{	T2� �# �h	�#  �,� ,& �,O��	2 /�. /�� #,+ }
� /	� �� #�% A ⃰ ⃰`�� ,� �T"h�   f���� @	b8	� .# :.,O � /���B t 6�# �� :��B .6��  
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���� 2$�%&��� . '(�) *�+ 
��� �������� ,��� �� -.� -$� '(�) /��� * �&��* ����� �� ���� !���"�  

�����  

���  

 ����	��± �	��� ������  ����� 

P** 

( 	!) �!  

 ����	��± �	��� ������  ����� 

P*** 

#$	% &�'( ) *��+  

 ����	��(,+����� �+ -�.'/�0)± �	��� ������   �����

P*** 
��  ���  50 -30  60 -50  64 -60  *��78  

 )���� �	9�

���  

:	;  

1  2  3  

��"�) ��
�� �%6 �@4 ($!2  9/3 ± 4/162  9/7 ± 0/156  420/0  4/6 ± 3/154  6/4 ± 8/160  5/7 ± 7/166  600/0  6/8 ± 1/169  9/5 ± 7/162  1/5 ± 6/149  8/14 ± 0/167  9/20 ± 0/195  4/0  

�!# ($!2 ��"�) �=!"A"�2 4/5 ± 2/166  7/9 ± 2/169  500/0  5/9 ± 6/157  3/7 ± 0/168  3/8 ±7/170  700/0  6/9 ± 8/156  3/8 ± 2/178  3/8 ± 3/157  0/13 ± 1/159  3/30 ± 0/197  070/0  

HDL-c ��"�) ($!2 6/0 ± 6/45  2/1 ± 0/40  001/0  5/1 ± 1/45  7/0 ± 7/43  1/1 ± 9/44  700/0  2/1 ± 7/42  9/0 ± 2/44  1/1 ± 0/45  4/2 ± 2/56  1/6 ± 2/46  600/0  

��"�) �%�A"� �%6 ���; (%"B !��  0/1 ± 4/121  1/2 ± 6/124  130/0  6/1 ± 6/115  4/1 ± 4/122  6/1 ± 0/125  001/0  1/2 ± 0/119  5/1 ± 7/122  5/1 ± 0/122  9/3 ± 4/125  5/6 ± 7/118  600/0  

��"�) �%���=� �%6 ���; (%"B !��  6/0 ± 6/77  2/1 ± 8/79  080/0  2/1 ± 1/77  7/0 ± 4/78  0/1 ± 3/78  500/0  3/1 ± 2/77  8/0 ± 0/78  9/0 ± 5/78  8/1 ± 2/80  2/5 ± 6/75  700/0  

(!�� �����) !�/ �1�  7/0 ± 0/100  3/1 ± 0/96  040/0  3/1 ± 7/96  9/0 ± 5/99  0/1 ± 0/100  100/0  0/1 ± 2/89  7/0 ± 8/97  9/0 ± 4/104  0/2 ± 0/111  2/4 ± 8/119  001/0  

050/0 < P ��C� ��# �# ,p8 ��+,O �%.  

HDL-c: High density lipoprotein-cholesterol 
:#�W [�% *  :�C	4J �8��  9/24–5/18  �\�,�,�� ,� �,O��	2 :/�. �+m�9/29–0/25 ���# ��� �\�,�,�� ,� �,O��	2   1 :9/34–0/30 ���# ��� �\�,�,�� ,� �,O��	2   2 :9/39–0/35 ���# ��� �\�,�,�� ,� �,O��	2   3 �� ,�*	� :40  ,� �,O��	2 �\�,�,���T"h� `�� ,� **  f����  

 /���B � :.,O .# @	b8	�t  :��B 6�# �� A6�� ,� ***�T"h� `�� :.,O @	b8	� f����    /���B � &One-way ANOVA .6�� :��B 6�# ��  

  

���� 3. $�%&��� *�+���� 2�3 4�5� ���67 ,��� �� -$� � .� '(�) /��� * �&��* �� ����� ���� !���"�  

�����  

���  

 ����	��± �	��� ������   �����

P**  

( 	!) �!  

 ����	��± �	��� ������   �����

P***  

#$	% &�'( )  ����	��(,+����� �+ -�.'/�0) *��+± �	��� ������  
 �����

P***  
��  ���  50-30  60-50  64-60  *��78  

)����  �	9�

���  

:	;  

1  2  3  

(01� �� $!2) C�D
� E!F �"��  60/0 ± 06/12  80/0 ± 30/14  001/0  70/0 ± 07/14  50/0 ± 08/13  40/0 ± 60/10  001/0  00/1 ± 16/14  50/0 ± 50/12  50/0 ± 50/11  00/1 ± 05/12  00/5 ± 40/13  260/0  

 ���7 G= �7 C�D
� !"H E!F �"��(01� �� $!2) ���21� 400 ± 50/13  00/1 ± 10/16  001/0  80/0 ± 80/15  70/0 ± 60/14  40/0 ± 90/11  001/0  50/1 ± 10/17  50/0 ± 70/13  40/0 ± 10/12  20/1 ± 60/13  80/6 ± 90/16  010/0  

(01� �� $!2) ���21� ���7 �@F �7 C�D
� !"H E!F �"�� 40/0 ± 00/12  60/0 ± 20/12  200/0  70/0 ± 30/13  50/0 ± 05/12  40/0 ± 20/11  009/0  80/0 ± 60/12  40/0 ± 90/11  60/0 ± 60/11  40/1 ± 10/12  30/3 ± 80/12  800/0  

 �I�� E!F �"��3 (01� �� $!2)  00/0 ± 21/0  10/0 ± 22/0  050/0  01/0 ± 23/0  01/0 ± 22/0  00/0 ± 18/0  051/0  01/0 ± 24/0  00/0 ± 2/0  00/0 ± 2/0  03/0 ± 22/0  03/0 ± 2/0  600/0  

 �I�� E!F �"��6 (01� �� $!2)  30/0 ± 80/11  60/0 ± 08/12  300/0  70/0 ± 10/13  50/0 ± 80/11  40/0 ± 06/11  009/0  80/0 ± 40/12  40/0 ± 70/11  60/0 ± 40/11  30/1 ± 70/11  30/3 ± 50/12  800/0  

050/0 < P ��C� ��# �# ,p8 ��+,O �%.  

:#�W [�% * �8��    :�C	4J9/24–5/18  :/�. �+m� �\�,�,�� ,� �,O��	29/29–0/25 ���# ��� �\�,�,�� ,� �,O��	2   1 :9/34–0/30 ���# ��� �\�,�,�� ,� �,O��	2   2 :9/39–0/35 ���# ��� �\�,�,�� ,� �,O��	2   3:  �� ,�*	�40  A\�,�,�� ,� �,O��	2�T"h� `�� ,� **  f����  

 /���B � :.,O .# @	b8	�t ��B 6�# �� A6�� :�T"h� `�� ,� *** :.,O @	b8	� f����    /���B � &One-way ANOVA .6�� :��B 6�# ��  
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 ������ �	
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���� 4��9� .�� %�:; +� Pearson �$� *�+���� 5� 2�34� �67�� '(�) �� �+* ������ 
�����  

	
�����  
 �'$ ��>	�%	�  

*/��) (-�.  

)�( ����?�/.  

*/��) (-�.  

HDL-c  

*/��) (-�.  

 �'$ �	@

 '�?�!  

*/��) (&'�� ���  

 �'$ �	@

 '�!	��  

*/��) (&'�� ���  

�A0 ���  

*��	!) (���  

(01� �� $!2) C�D
� E!F �� �"��  020/0  006/0  110/0-  080/0-  020/0-  060/0-  

 ���7 G= �7 C�D
� !"H E!F �� �"��

���2 1� (01� �� $!2)  
040/0  003/0  050/0  100/0-  080/0-  050/0-  

 ���7 �@F �7 C�D
� !"H E!F �� �"��

(01� �� $!2) ���2 1�  
040/0  050/0  004/0  *180/0-  *150/0-  040/0  

 �I�� E!F �� �"��3 (01� �� $!2)  050/0  080/0  100/0-  *160/0-  *160/0-  010/0-  

 �I�� E!F �� �"��6 (01� �� $!2)  050/0  050/0  005/0  *170/0-  *150/0-  040/0  
HDL-c: High density lipoprotein-cholesterol 

 *050/0 < P   

  

  �b��T4�& ,"#h�Pearson   ���,� @	��      �� �"�c�S U�"i�  �&

[�%  ��	
���� �����  &  �# '.��� 4   ���C� l�4W�� ,b8�	� �  ��#

 @	� ���$C�PUFA  �b�� �3   �b�� .6      . '���T	� /��� ��*+ ��

'���"# ��  �%� . b�� e,�  &�	�� l4W��3    '���T	� /��� �*+ �

)010/0 =P �12/0 -  =r) '���"# . (002/0  =P �17/0 -  =r (  �� !�-

 d"�CW d����    i,�8� ���$"1	+ 6�	
C+ �/�. �@� �!��) ,b%.�E�  .

,4	+ �"�cS U"i�( ��C�   �# /B H"��8 �2 �8� ��� ��# '.��� 5   Q��1�O

�3��� �@	�t�& .6�� :�% ��C� U	h�T�      �� e,��  &�	�� @	�  ��#

) �%8 /�� ��� � �8O.# �8� �"006/0  =P �15/0  =r  �b�� . (3   ��

 ,W ) �",	T	�O010/0  =P �13/0  =r.�% :�&*� (  

  

B�+  

�C
3�          �� �� �"�c�S U�"i� e,��  &�	��� @	�� l�4W�� �,�m?  

[�%  7�8 6�"# �� ��4� /���	� �# �	
���� �����  &2  ���,�

��C� �F�� l4W�� .6�� :#,2  @	�  ��#PUFA  �b�� �3   �b�� .6   ��

       ,�j� d"��CW �� ��C� ��2 ��% :�&�*� '���"# . '��T	� /�� �*+

 _h+ �,b%.�E� d�����3���  b��  3    ���C� /��� ��*+ �   ���� ��#

��+" � �H"�8 @"� .�8�     ��*+ 0&�2 ,�� ��4� �C
3� �� ��,�  &

 b�� f,g� � /��3U& � � �� ��� .�%�  

Kasim .  �� /�� �*+ �&� @S.� �2 �8#,2 Q��1O /��$�&

2�� 0& �&# )24(    ��2 6��� :��% /	� ��	W��T	� �.,� �" �# .

   _4W,�� '����"# . '��T	� /�� �*+ 0&2 � �&� @S.� f,g�

 6��)25(�C
3� �" H"�8 .   .� ,� �C3h�  447  #�# /*8 ��	$��

      . �"�c�S U�"i� e,��  &�	��� �� �,� e,�  &�	�� 6p�S �2

HDL-c � 6�� �� &��	$�� �# @	"- /�� �*+ . #��# U	h�T� l4W�

 b��  �� f,g�3  b�� �@	�t�& A6��3    ,���,� �# ��p+�u� 0h8

   0"�1�+� . 12���O d�uW ��� ��	
���� ����� 6+,*	-   /��� ��*+

 #��# '���"#)26(.  

 
���� 5. ��9��� %�:; +�  =>�=>� !�** �$� *�+���� 2�3 5�4� �67�� '(�) �� �+* ������ 
�����  

	
�����  
	�%	� �'$ ��>  

(-�. */��)  

���?�/. )�(  

(-�. */��)  

HDL-c  
(-�. */��)  

 �'$ �	@

 '�?�!  

(&'�� ��� */��)  

 �'$ �	@

 '�!	��  

(&'�� ��� */�� )  

�A0 ���  

(��� *��	!)  

(01� �� $!2) C�D
� E!F �� �"��  070/0-  050/0  060/0-  080/0  100/0  050/0-  

 ���7 G= �7 C�D
� !"H E!F �� �"��

(01� �� $!2) ���2 1�  

*150/0  050/0  010/0  050/0  005/0  010/0  

 ���7 �@F �7 C�D
� !"H E!F �� �"��

(01� �� $!2) ���2 1�  

070/0-  110/0  020/0  090/0-  090/0  100/0  

 �I�� E!F �� �"��3  �� $!2)(01�  020/0  *130/0  070/0-  *120/0-  *170/0-  120/0-  

 �I�� E!F �� �"��6 (01� �� $!2)  070/0-  110/0  020/0  180/0-  090/0-  110/0  
HDL-c: High density lipoprotein-cholesterol 

 *050/0 < P A** ,� `�� d"�CW ,j�  &,	]�� 
C+ �/�. �@� �!��) ,b%.�E�6	 +��$"1	 i,8�.   +U"i�,4	 �"�cS (6�# �� :��B 6��.  
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Carpentier  b�� #,2 Q��1O3 [�%  �� �	
���� �����  &

�� #�4V� �� 0&2 _���� ��J �� �� /�� �*+ . �*E�  �&#)11( .  

�C
3� �#      d����� d"��CW �� !�- �,�m?     �@��) ,b�%.�E�

     ��3��� �(�"�c�S U�"i� ,�4	+ .  i,�8� ��$"1	+ 6	
C+ �/�. �!��   

��C� . U	h�T�  @	�  ��#TG   �b�� �3  .FBS   ��MUFA   :�&�*�

�� ��4� �C
3� H"�8 � �.F�� �2 �%   ��� ,�p8 �� A�%�    ��2 ����

   ����*8 #���� ��? �� 0	� f,g� ��.F�� H"�8 d"�# �� �$"  �#  �

 6	C��.�%� �C
3� #���  

Garg .    .� ,���� 1	
���8B�� ����" �# /�����$�&9 ����C
3�     

Cross-over   7��8 6�"# �� ��4� #�,+�  .� ,�2    ��2 ����+,O ���	�8 �

  ���# U"i�MUFA d"+.,- ���     U�"i� �� ��T"h� �# ��  �	(	
  &

�� #�4V� �� ����	&��,2 � e,� U2  /�� ��� ',��2 ^�� . �*E�

 ���� �"�cS U"i� ����	&��,2 ���h� 0&2 6��   #��%)27(  #��4V� .

�� /�� ��� 0&2 ^�� �@	
�T8� �� 6	�T?  ��� '��?� .#�%  #.�

  ���# U"i�MUFA '��� �# [h8 6�� �� ���   . `�,$8�- ��  &

       �#  ,�		]W �6��"# ��� ���4� /����	� �# @	
��T8� �� �"�% 6�.h�

��8 #�"� @	
�T8� �� 6	�T? �2 �)27(      ��" H"��8 `��� ,�� ��� �

 ��C
3� MUFA ��     @	2��
,��"� o3�� 0&�2 � �8��W1  ���   �# ��2

 7���8 6���"# . @	
���T8� ���� 6���.h� �e��V�
�2  �#��# ����V� 0��h8

 �*E4� #�4V� �� @	
�T8� �� 6	�T?)28(   �� 6��� @$�� �@	�t�& .

& o��%,W 0"�1��+�  /�O��2��O �4��% ���	�(- 6���"# ���m /������- 1   

)GLP-1  ��"Glucagon-like peptide-1   ',����2 �� /���� ����� (  

 ��2)29(.  

 b�� �2 6�� :#�# /*8 �C
3� @"���3  0&2 �#TG  #�,+� �#

 7�8 6�"# �� ��4�2 ) 6�� ,j��32-30d�$� .(    �b�� ��  �"3  �� �

 7�8 6�"# �� ��4� /���	� �# :� .# ���2 �TG    :.,�O ��� 64T8 ��

��C� ��J �� �&%  #�# 0&2  ��#)33( ���,� � 1	
8B�� �" H"�8 .

 b�� d�$� ,j�3 d"+.,- ,� �4�� ,3� d���� .  �	(	
  &-   ���.,�

 7�8 6�"# �� ��4� /���	� �#2   �b�� d��$� �2 #�# /*8 �3 �TG  ��

�� 0&2  �&#)34(.  

 b��3�� � /i /	� �# ,		]W � �8��W    ��� . 6���� �# ,j��  &

��,�  @	)W.,-��(	
  �42 o%,W . #��B e,�  &�	�� o3� �&    �� �&

@	"- ��	� �
b� )VLDL   �"Very-low-density lipoprotein( 

 �&# 0&2 ��)11( 0&2 .VLDL  @	)W.,-�-B �	
�W 0&2 � :�,�&

B U"18B 6	
C+ 0"�1+� .   �b�� �� �%8  �42 v�� ��	)W.,-�(	
  &

3  o3� 0&2 ��TG �� ��2  ��2)11( .  

 �� 0	� �2 #�# /*8 H"�850      �# :����2 62,�% /����	� ��L�#

�C
3� �" �# .���T& �	
���� ����� �� ��4� ��C
3�    ,�� ��C3h�  
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Abstract 
Background: The metabolic syndrome includes several metabolic disorders and its incidence is increasing 
among diabetic patients. Types of dietary fats have been related to components of the metabolic syndrome. So 
this study aimed to investigate the association between dietary fatty acids with metabolic syndrome indices in 
patients with type 2 diabetes.  

Methods: This cross-sectional study was conducted on 300 patients with type 2 diabetes. Dietary intake was 
assessed using a validated Food Frequency Questionnaire. Nutritionist 4 Software was employed for analysis of 
dietary variables and SPSS software was used for statistical analysis. 

Findings: 69.6% 0f patients were diagnosed with metabolic syndrome. After adjustment of the confounder 
factors a significant negative correlation was observed between omega3 with systole blood pressure (P = 0.01) 
and diastole blood pressure (P = 0.002). Also significant positive correlation was observed between mono 
unsaturated fatty acids with fasting blood sugar (P = 0. 006) and omega3 with triglyceride (P = 0.01). 

Conclusion: According to the study, omega3 fatty acids are associated with a lower blood pressure in people 
with type 2 diabetes. Also, we observed positive correlation between mono unsaturated fatty acids with fasting 
blood sugar and omega3 with triglyceride. But, further prospective investigations are needed to confirm our 
results. 

Keywords: Fatty acids, Diet, Metabolic syndrome, Diabetes 

 
Citation:  Sobhani N, Entezari MH, Feizi A, Asgari G, Reiesi J. Association of Dietary Fatty Acids with 
Metabolic Syndrome Indices in Patients with Type 2 Diabetes. J Isfahan Med Sch 2016; 34(383): 563-71. 

 

Original Article  



 

  

1-  ������	
������ � ���
 ������� ��������� ������� ������� ����� ���  !�"#$�� � 

������� 	
��� : ����� ��	
  Email: s.ghasemi@skums.ac.ir  

  

  

www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���34  /���
� 383���  /� !"# $%� 1395 572 

������ �	
�� �	���� ����  :������ 	���
28/1/1395 

�� ��� ���� �����
/� 383�!�"/�  �� #$% �&�1395  :���� 	���
5/3/1395 

  

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

  
������� 	
��1  ��
������1  

  
  

�����  

�	
� ����� ��� ����� �
�� ���  � �	
� �� �� !� ��"#�� ��$�%$�� "&� �� '��(�� �)*�+ �� ��,�� ����� � -.$� /��0 �12� �  ��3)4 ..� 6� 7
 8� ��

 �$�,4 ��	
� �	
� 9$� ":; <�
 6� �� '��(�� �)*�+ �� -��= �� "&� ������ �� � �� > ?�	�In vitro  9$� (� -��= �� ��	� �(�@' �	�; �4 .�A �� ."��

�	
�  -.:B ?�!C� ��"�� ��� ��	
� �	�� ��, D� �� -�E2 ��	' �$�,4 � > #��B �$�,4 ��> �0 �	' �	
� 9$� <	BF ���	4��4 ��G$� � .B	�+ (� H+ �� I�J� �� ��  ��

�� �":;  ?�!C"�� �� ���K4 � �� ���	BF ��.$�+�B ..�; �	
� 9$� .B	�+ ��,$� .B�	4 "#�� �$ �� �0 (� L��D �� � MN�A �� �� ����> ��	BF ��.$�+�B ..�; ���  (�

�OP$� �	
� Q� :� �� �� 9$� (� ."�� ����� � �B�R�� ��� �	
� �� ��	BF ��.$�+�B >; ���� �	�� �B��%B 9$� ����� ��� ��.$�+�B ..*�� �(�	�	4 ��	BF �� �

-(�.B� �� >@SB M&� (� 7
 8� �� �� L��* �� T6�$�(	� � .�U	
+	�B0 �4 � .�	* ������ �	
� V	B -	JB � ":; I�J� I$��* �'��  "�� �	
� (��  (� ���

��.$�+�B 9$� �B����# � ��G$� �� �":; �BW	R ���( >
,� ��� 9$� (� ."�� �CX� �� �� >��	4 -��= �� (� L!Y �":; I$��* � ���( ��	,B >��&� 9,Z �	*  ��

�B�����  ��	BF ?����K4 �N�, D� �	��� ��[�  �/���� (����)*0 ���+ � ����� �	* ��O.  

:����� ������ �	
� ���	BF ��.$�+�B ����� ������ �� �	
� �� �� !� ��  

  

:����� �$�C �,��Y �<�;� -����
2. ��������� ����� ��� � ��!�� �� �!"�� ��  "�� �� �#$%! ��  & ����#� ��  . ��&=�� �)*�+ -.):B�� >
G�

1395 \34 )383 :(579-572  

  

�����  

���� ) ��	
�� �	SCs  	�Stem cells���� �(   ������ �
��	� 	� ��	

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

 ��������� �������"  �������
�! ��	�����
�� �	����� )hESCs  	������  

Human embryonic stem cells(  ����� &    ��	�
�� �	�   	�� ()	��

�*
���+  )MSCs  	�Mesenchymal stem cells (�  ,
$-�  .���/

���&�0  ��1 ��     ����� ��� ��	
#��� 2� ���!�  ��3'� �	   �	�

  ,�4  ����
�! ��	
��   ����� 5����       ������ �6�	7#��� �2��  ��	�
�� �	�

���� ) ��#$ ()	� ��	
�� �	2-1( .  

���� ��
�! ��	
�� �	�      ��* ��� +�	�*� ��
��	� ;��<� �   ������

���� �  6�
 	� =����> & ��2�� �2 �#?	� +�	*� �	  ����/@  =A �	�B   ��"

���� ()	� ��	
�� �	� ���� C� ����&�0  ����� �� +�	*� ��	����  �	

���� .��2�� D	� =��� ��E & ��2�� �2 �#?	� +�	*�     =�����> ��	�
�� �	�

) ��	-)�iPSCs  	�Induced pluripotent stem cells  �#��� +�
� (  ��

 C�SCs ���� C� �" ��#$    ��  F#��  ()	�� �	   6C&�� � & ����/�  2�

�  2��� 6�	7#�� �2�  �#'	�C	� �G/+> ���
H )3 �	�� C� .(   J
�> 	�� 

���� C� 6�	7#�� =	 2� 2� ��	
�� �	    �G�/+> & ����� �� ��#�  �	

 ���?	� ���+��	��! ���4! ��#'	���C	�  ;
���A �	�� =	�� 2� & 6�����

�2	*
� ���� & ���' �	-   �#�G��� ����&�1-  ��K
	    L	M�	�N ���

��O�&2�� & ��P1��
� )4 �2(�B��! ���	�� �  ;
��A �	    =�#�� �	�

���+H =���1 �� ���" & L��-?   �  ��	 2� �R�S�      ��#?�H 2���� ��T� �� 

��� )6-5(. ����    ��	�
�� �	� �*
����+ �  2�  ��?	� C� �2	
�$�   	�

����E �?	� �=��W#�� +X  � 	/  Y)	> & �Z
0  =�' �[	� ��� =�'

 =������ ��!&  ���2 & C�    =��/ ���! ��
��	�2�'��    ���1 ��� .���2��

���� ��� 5�� ����#�� �)�4� ��	
�� �	�  ����� 5������2	"�>   	�

   ��#�$ �#'	��C	� �G�/+> 2� )7-1( .  ����M�MSCs  2� ��?	�   �	�

$� ��	$����� ," 2	
�?�] C� @� ���� 5�� ���M�     5�� J��+�?� 	�� 	

���  J	��"  .����	��&2 5���� C�  C� 6�	7#���������� 5���� 	��  �G��/+> 2�

�#'	�C	��   ����� 5��� �
^G� D+�#$       	�� =��� _2	�' 2� 	�In vitro   

��� )8.(  

 ���������� 



 

  

  
www.mui.ac.ir  

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

 ������ �	
�� �	���� ����–  ���34 ���
 /� 383���  /�  !"# $%�1395 573 

��	#W�/�'� ���� 5�� �  	   a
�0  2� L��  ���� 2� ������   �	�

 �� & ���/ �
^G� ��"��	� 	� & ���
> �4! �?	" =�+
    �	����2	"

 ��	 2��
T� ���/ �
4� ��?	� ����4 . ���� 5�� 2�bB    L��  ��� 	

a
0  2� ��c�]     ����� 5��� �O��)�?2�  �d
##��� ��" �	   �2 	�

� �0�%�  2��� �

X� & �
S �� )9 �2-1( f���& 2� .� SCs    ��� ���$�

  g	�$B ��' a
0  2� ��!�  ���  h�#W  ����� i��� 2	
$� ���	- 

 ��  �#B�2 �� & ��#$      ����  ��'�� C� 6�	7#��� 	�� =�����    5��� +�	�*�

���� ��� j�� �k	' �*� �� �2 	 )1 .(  

6��� =	�� L	M)	Z  5������!      �O��)�?2�  	�4�� ��� ��" ���SCs 

���� 5�� 2� D��O �G�� a
0  2� 	 �	   �+�	�*� & �
^G� �] 2� ��"

��  L	�S��� �  �

X� & �� .��" ���� 5�� ���
> ��*�� D��O ��	�S  	� 	

�?	�  =A C� ��k	B �	     ��&2 J)	�E 	�� �2 	��  ��  &2  ���" )12-10( .

a
0  2� ��	W#�� �	2	�?   ���" �	��  ��       ��

X� ��� ��m�  �������

�4! ���� �
M*! 2�� ��H 	� .��&2 5�� C�   �'��   �H��/ h1	�b

[nB 	� 	�� & ��2�� �> 2� �2 �����? ���� ���� �D��O 2� 	  ���  5���� 

� ��  =	�� �2 ��' ;)	< L2�k      5��� 2� d�
 ��O �2����	>	� .����

����  �	� 2� 2	� 5
)&� �	2000 ) �/ 6��� o
W��9.(  =	� C =A C�� 

�2	m�	� C� �2	
$� ���� 5�� 2� d
 ��O �	 6�/ oW�  	 ��� . ��

 2�]���-���  ����� D	*�SCs� �  =	�� �2 �Hp�& 5��  ���� 	� � �   ����

) ��� ���� ��� o#W  �L��

X�12 .(  

5
--0 � �	�/ ���� 5
� �2 �2	
$� i�#�  �	   ��	]��� �	

�#?	� D��O �2���	>	� ��*! C� ��	
�� & ��� )13 �"��� ���/ ��E � .(

  D���O �2���	>	� =��� �C2� �� C�In vitro  2�SCs  )�2�� ���!&14( �

	 � 6�	7#�� ���� ���� ��
)	� �	  ���  	� ��	% SCs   ,�4  ������� &� �

�2�� ��!&: 5�� �&� ���� �"       C��� +�	�*� C� r�> �6��/ ����
> �	

���� � 	/  ��#?	
� +�	*� �	    ��  ��" ��#�$ ��     �	�m�� �� 	1 �������

���� s�' �	   ����� L2	��1 �� .���/ 	 ����� ,
'�    �	�-#�� C� r�>

���� �  		 ����� �=�� �� 	    ����� C� ��#
M*! ���C C� ������    ��" 	�

6��G� ��
> +�	*�         ��
^G� ���� 5�G*  ���?�] C� .����
�� �G�/ �����

����  �" ��	 2�] ���#?	
� +�	*� � 	"  .�/	� 	2� �� �	m�� � 	1 ����

� �	2� �� 5�� �s�' ��" 2�] ��#$ ,
'� �  	 � ������  �� �  L2��k

 C� .��/	� i	��Z' 6�-)	����� ������� �#�& �    ��T� C� ��M
�] �	

�  6�C ���
> d
#�O      ��" �2�� ���!& =	�G � 5��� ����
> C� �M� ����/

���/ �

X� 2	E� ��' �� ��' )15-14(  =A ��
)� ��� .    �2����	>	� ��"

� d
#�O �   ��  6�-)	�� 2��]     �	�m�� �� 	1 ������    ��H� �����H 	�2� ��

����       6��� o
W��� ����
> C� ���� �d�
 ��O ��T� C� �M
�] �
< �	

  ��  2�� �� �	m�� �� �m�  ��#�
� �	*#B� 	� ������  �����H )16-14( .

  =O ��	�
� ����)� ��	�  �	1�� 5�� �	/   2� 	�hESCs    2� ��" ����

��� 6�/ �?	� +
� ,!	4  ��	$�� �	2� �� �'�� )17 .(  

 �"��� L	M)	Z ��
 C 2� �    d�
 ��O L	�?��0�� 5�� ,
-#$  J-�

�2�� ��!& �2� �� �	m�� 2� )14 @( 	 ����� ���E �    �	���  	�� ��	 2�

SCs  ��� 5G*    2��] ��� ���t�  ;
��A  ��/	�� �C�  	� �    ���#�" =&���

�  ���" a
0  2� 6�/ u�	B � ��O L��

X�   ��*
T1 ;���1 �����

�/	� �#/�� )18 �14(�� .	 ��   v�7B ��	� =	G � �B 	� d
#�O L	�S �5��

��/@ �� �" ��E   ��?	� ��� � ��O ��#W�2 ,     F#��  =A C� ��" ��	�

�  �  u2� �� ����/ .���2  

 
����	� 
������ ����  �� ��� �	���� ����� 
��hESCs  

�  =	�� L	M)	Z   ����� 5�� 2� ���     �2	�m�	� ��'�� +�
� 	�   �	�

 j	7�� L��" �� � ��O�  ��E � .��#?�� =	 C �/nH 	� +
� �	H  �	

 Y�	���2	" ���" ��c�]hESCs �  ��	� ��	S  �1�� �
)� �� .��	 

�Hp�& & c	� ,
$-� �'�E ��? �� �P0�  �	 � ���� 5�� ��)���   	�

�� �M#$  � .��#$ d
 ��O ��	�S ��	�/ �6&31   5
�� +
� ����� �	

����  & =��� ��E ��	
�� �	   ���� 6��/ �#'	��/ ��	]�� )19 2� .(

���m� ���� �*� �� +�	*� C� �� �/ 6�	�  ����� �	 �"   C� r�>5 

���� �C&2  D&C� &�" ���� �#?	� +�	*� �	20   �H��/ h1	b  2	E�

���� .���/ =����> ��	$�� �	� ���� �� +�	*� 5
B 2�   ���&2��� �	

   ��  ���� C� r��� ��� ���� �2 ��' ��	����  ����    	�� =���-? 5��� .

Amplification ���-Z�   D&C��� &�" C� ��1q ����� a�����  )20 C� .(

���� 5�� ����� �'�� 2� ��?�] ���� C� ����M� �	     ��w" ����M� �	�

)CNVs (Copy number variations �*����$� 2�  C� ��	����

D&C� &�" ��� 6�/ s2�+H h�#W  �	 )22-21 �3(.  

F]	���  5����� =O ���'�� �&	��B  ���" �	��6�����" � & 5
x�&���>   

micro-RNAs )miRs (6p���&   ��	��^  ������ .��#��$ �� CNV  =O

BCL2L1     +�
� & =���	  6���C J��+?� ��G�*1 	�miR-1825   C� ��"

=O �=A [��� ��*!   6����" h���#  �	 �    6���� J��+�?� & ��/2 � 

��� 6�/ s2�+H ���#$ C�#>�>A )23 .(��?�] C� ���� 2�  ��E �	

& ��	$�� =��� ��
�! �		 ��
�2	" +
�� D&C� &�" ;$"   �	�1 �12 �

17  &X �  6�	�  ��/ )24  5
�� 2� L��

X� 5�� C� �'�� .(SCs  &

����  �	  ��	�^  ���� .��� ��	�  ��	]��Amplification   �&C	��

 D&C��� &�" ������20 ������ ���'�� 2�  & ��	]���� �	��SCs j	��7�� �

�  �#?� )25.(  

��
 C 2� L	M)	Z  �'�� �  =	]���     ��  =	��� +�
� 	� � ���  ��" 

�2	m�	� � &C� &�" �	� �   �*
'��� & 2� �� �	m�� � 	1 �����   	�

�/	� )26 �14( .5
�K*�Hp�& �'�� �   ����� �	�    & ��	]��� �	�

 ��	
���
T�     2� ��
^G� ��	����� & C��#>�>A �� ��$� � &	-  ��*1 ��]

=	 C   �� .��#�$ ��	�  ��c�] �	 � 6&3�1�  
�T��   & ��/2 =	H����" ,

,$
�	G  ���� 5�� �&� � 2� �4�	�  �)�#�" �	 	�� .��2�� ��!& 	 



  

  

  
www.mui.ac.ir  

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

 ������ �	
�� �	���� ����–  ���34  /���
� 383���  /� !"# $%� 1395 574 

�� 5��� �*� �T� �� �
M�  �" ��2SCs    L���

X� s�W#��� �����#� ,

6�	7#�� ���� f�	  d� =���1 �� ;�<� �" ���/ �*
'�� �   5�*��SCs 

�%��� 2�nH�
S )27 �14( .  

� �� 	��� �

X� 	� ���" 2�] � ����   ��7�#W  d
 ��O L��

X� �	

�  �	m��  ��� 6��� =	�� L	-
-0� ��	^  ���� .��/ �" �'�� 2� �#B

�2	*
� � d
#�O �	 � �� 	��� �

X� �] 2� ���
��x�"�� �� 2��G� �
)�

�  y2 	2��G� ��] 2� �

X�  .������  �	�^ �    J�2���? ��$"	�A 2�

)Friedreich's ataxia ( �)���� �	2��G�     =	� C 2� ���
��x�"�� ���

��3�&��
? 2� �� 	��� �

X� �  y2 2	*
� �	 �� )285
�K* .(�  2�

 D&2��� =�2	*
�X 6���G/�    2� D&2���� 5��� z	' �2��G� L��

X�

����  ��  y2 � 	��� �

X� =	 C 2� =�2	*
� 5�� C� ��	   ��#G� .���� � 

 �)	B 2� �" ��� 5�� ;)	!In vivo� )&� �B��  2��
 �  5
��!   ����C

���  y2 j	��7�� 5���� +��
� ���� )30-29( ���" ��	�� C 2� ��	��^  ������ .

��3�&��
?  ��  � 	��� �

X� =&�� D2��� =�2	*
� �	   �����   2��] ���

�W$� ��*M  � �?	N� �  D&C� &�"21   ��  ���� C�  &2 5��� C� .�&2� 

=&�� D2��� ���?� C� �2	
$� 2�� �)	B �  6��� �*$
��C�  �	  ���/ 

)32-31�� 5
* .( D&C� &�" ��	�S�    � ���O L���

X� �&��#  ����� C�

� 6�/ �?	� 2Human pluripotent stem cells )hPSCs(  2� +
� &

��� � 	��� �

X� =	 C 2� ��
�! �		 ��
�2	" )14 .(  

  

����	� 
������ ����  �� ��� �	���� ����� 
��MSCs  

 �&2 �� �" �7�#W  L	M)	Z MSCs ��� 6�/ D	m���  ��  =	��  ��� 

�" ���� 5�� � ��O �2���	>    ��	�� C� J
�� 	SCs  ) ����33  �� .(

���� 5�� 2� ��E �2	m�	� �'�� +
� 	      6��/ 6�	��  � ���O �	�

 �&2 �� �M)	Z  .���144  ����*� � MSCs ��� =	��� �  ��"   5��#��
�

���� 5�� 2� �2	m�	�    D&C�� &�" �� &+��� �	13  ��   ��/	� )34 .(

=A �	B �M)	Z  �" �  �2 6�/ 6�	�  �2	m�	� =�+
  5��#�
� �����

D&C��� &�" ��� &+���  �	��5 �8 &20 ����" s2�+��H )35 5���� ���#�)� .(

�2	m�	� 5�� =�+
  �L	M)	Z  ���� 2� �2 	      ��" ��&	�7#  ����?� �	�

���� =A C� 	  	��� .��" D31� L&	7#  ���� 6�/ �C	���! 	  ���  5���� 

 �	*#B� =A  ���� ���? d
#�O �" �2�� ��!&  6����" �    C&��� 2� �����

���� 2� � ��O �2	m�	� � �+�	*� & ��" �] 	%  	��� .���� 2�nH�
S 

5�� ���  �2	�m�	� 5��#�
�     2� 6��/ s2�+�H �	�MSCs  2� ��

X� �

D&C� &�" ���M� 	 �  �/	�   ��  ��"      2� {��
w�	���2	" D	�m�� 	�� =����

5
��M  ��	�� C ���k��?� A ����!&����" ����2�� �2 = )36 .(�5
���K* 

s2�+H ��	 6��� =	�� �" �2�� ��!& � �G/ �

X�   ����' �� ��'

MSCs  2�In vitro  �" �$
� ��� 2� ��	13]� �#�)� .���  2��] ��

  ����� 5��� ��E �� =	�� F
��  	� 2� In vitro   ��  �C2�� ��  ����/   

)38-37 �27.(  

����	� 
������ ����  �� ��� �	���� ����� 
��iPSCs  

 ��	� ���	 SCs C� 6�	7#�� �iPSCs    C� ��	� 2� �	�2	" & L	-
-0� 2� +
�

  ����� 5��� d
 ��O L	�S & v7B �� ��#'	�C	� �G/+> ��*!   	�  ��#�$�

�2������ 5�� 2� .    o#�W  ��'�� & �?�	P� �'�� �d
#�O L��

X� +
� 	

���� 5�� ���� .��#$ �k	' 6	��	!  ���" 2� �	     �L��  ��c��] �	�

�2	���m�	� =A �
����/ ��	���  2� ����EhESCs ����  y2  ������	  ������

��
|��>�
��     �� &+��� ���*! C� ��	�12  &8   D&C�� &�"&+�� &20q   ��"t

� .��� 6�/ �	�/ ��E     ����� ���� &� 5��� 5
� �*4  L	?3#'� & 	

 ��2�� ��!&	 � ��	?&�>    =�
��3
#  & =O =	�
� �	DNA  2�   ���� &� ��

     2� � ����O L����

X� 5��#���
� .��#��$ ��	���  2	
��$� ������iPSCs �

J4! � ��	%O =	
� �� 2�nH�
S =   ���&+H� F]	�  2� �" ��#$ 	4�
x�&�> & 	

�  j	7�� (D&+H�)  .�#?��#�
� J4! 5��  	�   � 	�/Missense �Nonsense 

 &Splice variants  �" ��#$ ;�<�5
x�&�> ��G�*1  �2 	� ��  ,   .����C

�>� L��

X�  +
� d
#�O 2�] ������ 5�� ���� 2�G   .���� 6�/ s2�+H 	 

 �'��CNVs  ���" 2� ��" ��#$ ����� ��? �� �P0�  L��

X� �   �	�

 2� L�  ��c�]iPSCs �  y2 �2���	>	� 5�� ��	-  2� .���   �� ���O �	

6�2 ���� 5�� C� ��	   ���  ��" 	%    ����2�� �#��3�&��
?   2��] ���  ���*M 

Y�	���2	"   ��  v�7B �2 ��' �M
�] �	   5��� C� .����"  6��1 �&2   =	�*H ��

���  �����" ���"  �������?��� 	���  ����m  �+���2)Reprogramming �( ��� 	1

�2���	>	�  �$
� oW�  �#�)� .�$
� � ��O }2+� �	 �"�2	m�	�   �	�

���� 5�� 2� �" � ��O �  6��� 	  	� & ��" =	 C 2� ����/ �� 	���   �+��2

 ��m 6�	#?� j	7�� ��� )3.(  

  

� ������
������ 
���� �� �   �� ����� 
��SCs  

� ���" 2�]� �2	m�	�  d
 ��O �	 ��� 5G*  �)��� ��" � 2�

 y2� ���� 6�/ ��	S 	
�� ����� C� �7�#W  L	-
-0� 2� .�  ��"  2�

 ����� �2	
$�SCs ���" 2� �     2� �&���#  & ��c��] �	�  �	O	��	>

�'A�   	��� .�2�� ���!& d
 ��O L��

X� �
)&� �	O	�	> ����� &� �&�B 

�� 5��� =	 C � 	1� �� 2� ��k� � 	1 d�  2� � ��O ��	�SSCs  .���

      �����" a
��0  2� =	�� C ���] 2� ���" �2�� ����!& �	��*#B� 5����

�2	m�	�  ��
> f*m� d
 ��O �	�  ���" )39.(  

=	 C 2� �7�#W  � ��1 ��?�] C�   ��
	  ���" a
0  2� +�	*�

���� �  �

X� �2 	   ���� ��'�� ��	^  ���� .����     ���� 5�G*  	�

 ����� & ���/ ��	7�� �	+�	*� s�W#��      5�G*  ��#?	� +�	�*� �	�

f��� ,
$-� y�� ���  ���" ��
> ��" a���/ 	� ��#4� �2	HC	� 	� ��

��" 2� &  �)	B 5�� �)��#  �	 �� ��/L   ��/	� ��	�W#�� )14( .  ���

�HC	� ��� 6�/ oW�  �"       ��" ,�4  2	
�$� �� ��1 C� ����� �G�

�  �2	m�	� �	m�� 2� �����   �  ���" a
0  2� � ��O �	R ��/	� �S� 

�)	�E ����  ��M)	Z  2� .��� �
^G� & ��" 5
B 	    �&2 ��� ��" ��



 

  

  
www.mui.ac.ir  

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

 ������ �	
�� �	���� ����–  ���34 ���
 /� 383���  /�  !"# $%�1395 575 

hESCs  ���� �#?�H D	m�� 6�	�  �"�/�)	�E  ����� �c	�   2� 	�

��" a
0 �  J��+?� ~1	��2	m�	�    ����� 5��� 2� � ���O �	   	�

�  �2	m�	� 5�� J��+?� ��1 .��/  a
�0  2� 	   �	�  �)	��E ��2��

c	�� �  �#��
�� C� �/	� ����� �     �
��� f�*m� & ��
)�� �	��� �� a
0 

	�� .�/	� d
#"c �� 5���  J	" �)	��E      ����M� J��+�?� 	�� & �)����

��" a
0  ���M� L	M?�� �   =�+
  ������2	m�	� 5�� ���&  �2 	

) �� J	"40 .(� ��1 6�/ ��	�	�/ �7�#W    =�+�
  & ��� �� �" ���

  �� 6��/ �	m�� � ��O �2	m�	�% �
S ��   .���2�nH  ���*! C� �    ��� ��1 5���

�  ��  �� =���% ����  ��C	���! �0  	� 	 6�
�/  �� 	�   �C	����! s&2 &

 �
^G� a���/ ��
)&� f��  C� ���� 5#?�H F#�  & ����� �     =	� C L��  �	�

d
�G� & ��" ) ��" 62	/� ���2�� ���� 6�/ 6�	7#�� �	33.(  

  


������ ���� !� 
�"#�$%  �� ����� 
��SCs  

 D��O D	m$�� v7B ���� ��2 =��" 	�SCs � .��� 6��� ��
>   ���E

 � �?	�" ��
 C 5�� 2� L	M)	Z  ��$
  s2�+�H &  �	�    C� +�
� ������E

���� 5�� =��� �C�Z'  ���� 6��� s2�+H =�2	*
� ���� 	 )41 �14( @

	 � =A C� ���� �$
� oW�  �" 	!      ;�$" d�
 ��O L���

X� 	�� 	

��� 5
B 2� 6�/ �  ��" a
0  2� �C2&   L��  ��c�] 2� ������

=�2	*
� �� �	-#�� C� r> 	� &�  2	E��G/ �

X� H  	�� ��� �-Z�  @����

��2��   M)�2�#��� C� 6�	7#��� & �#�
� �	   F���] C� ��2���	#��� �	4�*

 ���
4� ���" a���/ & a
0  =��*� �3k�     �2 a����/ & =	� C 5����

  ��	��2 5�G*  ����B �� �2 L��

X� 5�� 	� ��*� ,��? )27 .(  5��� C�

�&2 �  �	4��
>     ���
4� a����/ �=	�G � ��B 	� ��/ ��   ,���? ���/   	��

��*! C� .��	*� ��70  D��O D	m$�� �   ��� ��1 5�� ��	#���  =���*� �2�

��� ���� �C2&     �O	��	> ����M� �����B � 	/ 	  D	�m�� 	O	��	>   ���

L2�k ���� =��" +��?� & +��? ���M� ����B �,�3     ����M� & 	�

� ��" a
0  ��  �*#$  2�]       L	��S v�7B ��� ��&��B 	�� �" �/	�

� D��O%5
�K* .��#$ 2�nH�
S�  ��" a
0  a���/  ���*! C�  =�+�
 

 �� �������
)	M? �=p
������$"�  �������
)	M? =�+������
  ������������#�   

Cyclin-dependent kinase2 )CDK2( a
��0  C� 6�	7#���� &  �	��

��"   ��< ��
 C 5�� 2��%�  2�nH�
S /	��� )21 .( �5�� �� 	��   L��  J	�"

 & �/2 =	 C+�	*� ���� ���� ��" & =�� C� _2	' 2� 	    	�� 	� �)	��E 

   d�
#"c �
��� f�*m� C� ��
H��! ���� a
0  ���M� & ;�	�  �)���� 

�  �2	m�	� C&�� =�+
  ����� �� J	" �2 � ��O �	 )40  .(  

  

&�� 
������ �'��!�� 
�� ��$( �� ����� 
�� 
��"�' 
��  

=	* �2	m�	� �'�� ��/ �"t �" 2�] 	 � ���O �    ��'�� & �&���# 

 ����� ���k	P#'�SCs  �2	��m�	� ������� .��#��$  C� d��
 ��O �	��

J4! �Z-� �	   ���*! C� D&C� &�" d� C� �#*$� 2� �2	m�	� 	� ��

[nB & �H�/ h1	b  ��
|��>�
�� 	� 	    D&C�� &�" � 	�*� �	�   	�

,$
��C�  ���	   ����� 2� 	SCs   +�	�*� & ��" �	B 2�In vitro  y2

���  ���� )42�25 �14( ���k2� 2� ��	��^  ������ .6�2 C� ��c	���  �	��

hPSCsD&C���� &�" ���� &+��� � 62	*���/ �	��� � 1 �12 �17  &X  &

Amplification  D&C��� &�"20 ���  6�	���  ����/� 	�� �  2�MSCs �

 D&C� &�" [nB13 �&��#  ��� �� )43 �12( .�&2 5�� C�   ��� �!�� 	�

s2�+H ��	 �2	m�	� C� =��" 	� �"  ��� � �	SCs   6��/ ���#�  �

� 	� & ��� ��Hp�& �� �!�   s&2 ��k	P#'� �	�     5��� ���2�� �	�

�2	m�	� � �" 	 �    �&��! 2� ��k3' 2��]1  � A ���� 6��   �	4���
>

���  ����/ ���" ������  6�	7#���� C� ����� 	��   ���4! C� ���	�� 2� �	��

�2���	>	�  .���/ ��2�� �� ��O �	  

  

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

 �(��' &��  ����)  *����  

G-banding karyotype  ����+ �� ,� ���-, ���.# /-!� �,����	
0  !"1� � 
����+ �� 234"-�,%� ��%56�7 7 ����8�� ��  �   

�7�9� � ,� :"; <�!""=# 2�-���+
 Mb 5 >"+?�  .A��2  �!	��B
�6 ��� CD�� �� E%;!� ��  .�+F  

FISH  7SKY  ���� 7 �-���+
 ����+ �� ��+; ��%�6 ����8�� ��   �7�9� � ,� :"; <�!""=# 2�-���+
 Mb 5 >"+?�  .A��2  �!	��B
�6 ��� CD�� �� E%;!� ��  .�+F  

Array CGH  7Array SNP  ,� :"; G%H7 2I�; A"��4J K7� 7� ! kb 50  A"�;�M 7
34"-�,%� C"D�#  K7� �; .����� �� � SNP array 

 ���%� >"+?� LOH .A�� C"D�# N;�M  

AM7 7 �+-� !� �6 �!	��B .�+�4  !"5 ��� ���� �� ��O�- !""=# ��   .�+ �
��%�� .��!"5 ��!M ���4	- PQ� �7� !; �F �+�4  �4-�R� N;�M ����, ��+# �   

Whole genome sequencing  �-���+
 A"�;�M .,�; S- G%H7 �; I�; A"��4J
34"-�,%� .�   

AM7 7 �+-� !� �6 �!	��B .�+�4  !"5 ��� ���� �� ��O�- !""=# ��   .�+ �
��%�� .��!"5 ��!M ���4	- PQ� �7� !; �F �+�4  �4-�R� N;�M ����, ��+# �   

Global gene expression 
Meta-analysis 

����+ �� ��!	��B ���!; ��%�6 ��   �7�9� � ,� :"; <�!""=# 2�-���+
 Mb 10  7 A���+#�6 ��!; �  �-� 
; ��� ��F �� ��"; ��%�� �� �F ��7� 34"-�,%� C"D�# A"�;�M .��%
  �� � 

.������  
FISH: Fluorescence in situ hybridization; SKY: Spectral karyotyping; Array CGH: Array comparative genomic hybridization; Array SNP: Array 
single nucleotide polymorphisms 



  

  

  
www.mui.ac.ir  

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

 ������ �	
�� �	���� ����–  ���34  /���
� 383���  /� !"# $%� 1395 576 

 s&2 	����� ��	����^  ��������  ��	���������
T� Array CGH  

Array comparative genomic hybridization)( �����N& 

s&2   J��+�?� {�
w�	���2	" �	 ��   ���	�    6C����� 	�� L���

X� &   �	�

dE�"  .��#$ ��2�� ��	� +
� ���&2 5�� C� CNVs  J	" � 	/ �"

 =O ��E 	� d� J��+?� 	���#$      2� ���" 5
�B 2� c	�� =�+�
  �� &

iPSCs�  �

X� � � ��2�� ��	� s&2 5�� 	� ����	�   ��/	�)3.(  

 {�
w�	���O C� 6�	7#�� 	�Single nucleotide polymorphisms 

)SNP (     ��] 2� d�
 ��O L���

X� �f
��& g	
-  2� 2	� 5
)&� ����

 +�	*�SCs 	�� �=��"	� .��� 6�/ s2�+H    �d�
 ��O ��

X� ���� ��  C�

G-banding karyotype �Fluorescence in situ hybridization 

)FISH �(Spectral karyotyping )SKY(� Array microarray-

based comparative genomic hybridisation   
)Array microarray-based CGH �(Array SNP   ���2�� &  D	�*�

 C� 6�	7#�� 	� D��OWhole genome sequencing �> �4!  2� ��
H

   ���� 6��/ 6�	7#��� h�#W  L	M)	Z  )44  s&2 C� d�� �� .(   �	�

J
> �#7H �  ����� ���� �� �!�� 	�   =�&���? & 	�   �2	�m�	� 5����   �	�

=A 2� �&��#  �  2 ��� 6�	7#�� �2�  �	 ���
H..  

  

�"	� 
�"#  

����    =	� 2� ������ ���! �+! ��	
�� �	      & ����� ��� ���#�  �	�

 �#'	� C	� �G/+>F?� & ��#$ ��/&2 �	 �2    C� �2	
�$� =	� 2� 2�

�2	*
�  �	=	 2� =&�� & �W� J
> 6��� 2��� &2  ���� )4 �2 	� � �(  C�

,4  C� ��?�] J)	E 5���     ����� 5��� C� 6�	7#��� �	�    �2����	>	� �	�

=A � ��O �2	m�	� & 	  � ��O �	 =A C� �/	�    a
�0  2� ��" ����

 6�-)	� L2�k �� & �	m�� ��"   .��#�$ =	]��� & 2� �� �	m�� � 	1

=	]�� �� ���  �/2�+H ��E �  ����� 5�� =��� �C     ����
> C� r�> 	�

 ��2��� ��!&	 � ���� ��� DCc       ���*�� & ���2�� ��4! 5��� C� 	�

=A ���
> & 6�	7#��    ���/ 5
*�b� 	� )41 �14(  �2	�m�	� 5��� .   �	�

� ����O� J��4! C� ���Z-� �	�� � �#*��$� 2� �2	��m�	� & �� d��� C

[nB & �H�/ h1	b  ��*! C� D&C� &�"    ���
|��>�
�� 	�� 	�   �	�

D&C� &�" � 	*� ,$
��C�  ���	  	     ����� h��#W  ������ 2� 	�   �	�

�  +�	*� & ��" �	B 2� ��	
�� ����� �� y2 )25 �14(.  

�2	m�	� 5
�E =��� y2 =�+
  ���� h�#W  ����� 2� ��	   �	�

��1 �� & ��� L&	7#  ��	
���2�� ��#$� ���M#  �  )33(  L	�M)	Z  .

   ����� ������ �&2 ��� �7�#W        5��#��
� & 6��/ D	�m�� ��	�
�� �	�

�2	m�	� ���� 5�� 2� 6��� y2 �	 6��" s2�+H �2 	  .��� �&2 5�� C�

�  �	4��
>     �L	�M)	Z  5��� 2� 6��/ ���2� L	13]� C� 6�	7#�� 	� ���H

��
4�  ,��? +�	*� & ��" a���/ 5������H  	� & C� 6�	7#��s&2  �	

J
> ��#7H SCs  ��2�� ���
> C� ��� 	� & �
^G� 5
BH���   L���Z' 	�

���� ���
> C� �/	�  ��?�] C� .���� 5G*  ����B �� �	�    ���� ��#4�

      ;��	M  & 	���+  rw�� & ����/ ��	��	�/ �C2� �� L��

X� 5�� �����

 �	-#��SCs ��/ 6�
m�� =A ;���1 +
� & 2	*
� ��     �=	�G � ��B 2� 	��

��	� J	" �#���'	� ;���1 C&��.  

  

References 
1. Alizadeh A, Tarihi T, Dashtnavard H. The Influence 

of lithium chloride on induction of bone marrow 
stromal cells into neuronal phenotype. Daneshvar 
Med 2009; 16(79); 51-6. [In Persian]. 

2. Eftekharzadeh M, Nobakht M, Alizadeh A, Soleimani 
M, Hajghasem M, Kordestani SB, et al. The effect of 
intrathecal delivery of bone marrow stromal cells on 
hippocampal neurons in rat model of Alzheimer's 
disease. Iran J Basic Med Sci 2015; 18(5): 520-5. 

3. Martins-Taylor K, Xu RH. Concise review: Genomic 
stability of human induced pluripotent stem cells. 
Stem Cells 2012; 30(1): 22-7. 

4. Golipoor Z, Mehraein F, Zafari F, Alizadeh A, 
Ababzadeh S, Baazm M. Migration of Bone Marrow-
Derived Very Small Embryonic-Like Stem Cells 
toward An Injured Spinal Cord. Cell J 2016; 17(4): 
639-47. 

5. Caplan AI. Adult mesenchymal stem cells for tissue 
engineering versus regenerative medicine. J Cell 
Physiol 2007; 213(2): 341-7. 

6. Alizadeh A, Soleimani M, Ai J, Fallah A, Hashemian 
SJ, et al. Lentiviral mediated overexpression of NGF 
in adipose-derived stem cells. Clon Transgen 2015; 
4(3): 142. 

7. Bakhshayesh M, Soleimani M, Mehdizadeh M, 
Katebi M. Effects of TGF-beta and b-FGF on the 
potential of peripheral blood-borne stem cells and 
bone marrow-derived stem cells in wound healing in 
a murine model. Inflammation 2012; 35(1): 138-42. 

8. Tarahani Nia M, Alizadeh A, Takhshid MA, 
Sadroddiny E. Decellularization of lung tissue and 
analysis of its differentiative potential on bone 
marrow mesenchymal stem cells of rat. Appl Tissue 
Eng 2015; 2(1): 1-11. 

9. Mitalipova MM, Rao RR, Hoyer DM, Johnson JA, 
Meisner LF, Jones KL, et al. Preserving the genetic 
integrity of human embryonic stem cells. Nat 
Biotechnol 2005; 23(1): 19-20. 

10. Cowan CA, Klimanskaya I, McMahon J, Atienza J, 
Witmyer J, Zucker JP, et al. Derivation of embryonic 
stem-cell lines from human blastocysts. N Engl J 
Med 2004; 350(13): 1353-6. 

11. Lund RJ, Narva E, Lahesmaa R. Genetic and 
epigenetic stability of human pluripotent stem cells. 
Nat Rev Genet 2012; 13(10): 732-44. 

12. Mayshar Y, Ben-David U, Lavon N, Biancotti JC, 
Yakir B, Clark AT, et al. Identification and 
classification of chromosomal aberrations in human 



 

  

  
www.mui.ac.ir  

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

 ������ �	
�� �	���� ����–  ���34 ���
 /� 383���  /�  !"# $%�1395 577 

induced pluripotent stem cells. Cell Stem Cell 2010; 
7(4): 521-31. 

13. Ghasemi S, Mozdarani H, Soleimani M. The Effect 
of miR-372 on genome instability in MKN-45 cell 
line. J Isfahan Med Sch 2015; 32(311): 2035-47. 

14. Peterson SE, Loring JF. Genomic instability in 
pluripotent stem cells: implications for clinical 
applications. J Biol Chem 2014; 289(8): 4578-84. 

15. Lefort N, Perrier AL, Laabi Y, Varela C, Peschanski 
M. Human embryonic stem cells and genomic 
instability. Regen Med 2009; 4(6): 899-909. 

16. Seminatore C, Polentes J, Ellman D, Kozubenko 
N, Itier V, Tine S, et al. The postischemic 
environment differentially impacts teratoma or 
tumor formation after transplantation of human 
embryonic stem cell-derived neural progenitors. 
Stroke 2010; 41(1): 153-9. 

17. Ben-Porath I, Thomson MW, Carey VJ, Ge R, Bell 
GW, Regev A, et al. An embryonic stem cell-like 
gene expression signature in poorly differentiated 
aggressive human tumors. Nat Genet 2008; 40(5): 
499-507. 

18. Yang S, Lin G, Tan YQ, Zhou D, Deng LY, Cheng 
DH, et al. Tumor progression of culture-adapted 
human embryonic stem cells during long-term 
culture. Genes Chromosomes Cancer 2008; 47(8): 
665-79. 

19. Ballabeni A, Park IH, Zhao R, Wang W, Lerou PH, 
Daley GQ, et al. Cell cycle adaptations of embryonic 
stem cells. Proc Natl Acad Sci USA 2011; 108(48): 
19252-7. 

20. Varela C, Denis JA, Polentes J, Feyeux M, Aubert S, 
Champon B, et al. Recurrent genomic instability of 
chromosome 1q in neural derivatives of human 
embryonic stem cells. J Clin Invest 2012; 122(2): 
569-74. 

21. Weissbein U, Benvenisty N, Ben-David U. Quality 
control: Genome maintenance in pluripotent stem 
cells. J Cell Biol 2014; 204(2): 153-63. 

22. Liang Q, Conte N, Skarnes WC, Bradley A. 
Extensive genomic copy number variation in 
embryonic stem cells. Proc Natl Acad Sci USA 2008; 
105(45): 17453-6. 

23. Nguyen HT, Geens M, Mertzanidou A, Jacobs K, 
Heirman C, Breckpot K, et al. Gain of 20q11.21 in 
human embryonic stem cells improves cell survival 
by increased expression of Bcl-xL. Mol Hum Reprod 
2014; 20(2): 168-77. 

24. Taapken SM, Nisler BS, Newton MA, Sampsell-
Barron TL, Leonhard KA, McIntire EM, et al. 
Karyotypic abnormalities in human induced 
pluripotent stem cells and embryonic stem cells. Nat 
Biotech 2011; 29(4): 313-4. 

25. Avery S, Hirst AJ, Baker D, Lim CY, Alagaratnam S, 
Skotheim RI, et al. BCL-XL mediates the strong 
selective advantage of a 20q11.21 amplification 
commonly found in human embryonic stem cell 
cultures. Stem Cell Reports 2013; 1(5): 379-86. 

26. Werbowetski-Ogilvie TE, Morrison LC, Fiebig-
Comyn A, Bhatia M. In vivo generation of neural 
tumors from neoplastic pluripotent stem cells models 
early human pediatric brain tumor formation. Stem 
Cells 2012; 30(3): 392-404. 

27. Wang Y, Han ZB, Song YP, Han ZC. Safety of 
mesenchymal stem cells for clinical application. Stem 
Cells Int 2012; 2012: 652034. 

28. Ku S, Soragni E, Campau E, Thomas EA, Altun G, 
Laurent LC, et al. Friedreich's ataxia induced 
pluripotent stem cells model intergenerational 
GAATTC triplet repeat instability. Cell Stem Cell 
2010; 7(5): 631-7. 

29. Sheridan SD, Theriault KM, Reis SA, Zhou F, 
Madison JM, Daheron L, et al. Epigenetic 
characterization of the FMR1 gene and aberrant 
neurodevelopment in human induced pluripotent stem 
cell models of fragile X syndrome. PLoS One 2011; 
6(10): e26203. 

30. Devys D, Biancalana V, Rousseau F, Boue J, Mandel 
JL, Oberle I. Analysis of full fragile X mutations in 
fetal tissues and monozygotic twins indicate that 
abnormal methylation and somatic heterogeneity are 
established early in development. Am J Med Genet 
1992; 43(1-2): 208-16. 

31. Li LB, Chang KH, Wang PR, Hirata RK, 
Papayannopoulou T, Russell DW. Trisomy correction 
in Down syndrome induced pluripotent stem cells. 
Cell Stem Cell 2012; 11(5): 615-9. 

32. Maclean GA, Menne TF, Guo G, Sanchez DJ, Park 
IH, Daley GQ, et al. Altered hematopoiesis in trisomy 
21 as revealed through in vitro differentiation of 
isogenic human pluripotent cells. Proc Natl Acad Sci 
U S A 2012; 109(43): 17567-72. 

33. Afonso CD, Batistuzzo de Medeiros SR. Genetic 
evaluation of mesenchymal stem cells. Rev Bras 
Hematol Hemoter 2014; 36(4): 238-40. 

34. Ben-David U, Mayshar Y, Benvenisty N. Large-scale 
analysis reveals acquisition of lineage-specific 
chromosomal aberrations in human adult stem cells. 
Cell Stem Cell 2011; 9(2): 97-102. 

35. Tarte K, Gaillard J, Lataillade JJ, Fouillard L, Becker 
M, Mossafa H, et al. Clinical-grade production of 
human mesenchymal stromal cells: occurrence of 
aneuploidy without transformation. Blood 2010; 
115(8): 1549-53. 

36. Borgonovo T, Vaz IM, Senegaglia AC, Rebelatto CL, 
Brofman PR. Genetic evaluation of mesenchymal 
stem cells by G-banded karyotyping in a Cell 
Technology Center. Rev Bras Hematol Hemoter 
2014; 36(3): 202-7. 

37. Ren Z, Wang J, Zhu W, Guan Y, Zou C, Chen Z, et 
al. Spontaneous transformation of adult mesenchymal 
stem cells from cynomolgus macaques in vitro. Exp 
Cell Res 2011; 317(20): 2950-7. 

38. Serakinci N, Fahrioglu U, Christensen R. 
Mesenchymal stem cells, cancer challenges and new 
directions. Eur J Cancer 2014; 50(8): 1522-30. 

39. Amps K, Andrews PW, Anyfantis G, Armstrong L, 
Avery S, Baharvand H, et al. Screening ethnically 
diverse human embryonic stem cells identifies a 
chromosome 20 minimal amplicon conferring growth 
advantage. Nat Biotechnol 2011; 29(12): 1132-44. 

40. Jacobs K, Zambelli F, Mertzanidou A, Smolders I, 
Geens M, Nguyen HT, et al. Higher-Density Culture 
in Human Embryonic Stem Cells Results in DNA 
Damage and Genome Instability. Stem Cell Reports 
2016; 6(3): 330-41. 



  

  

  
www.mui.ac.ir  

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

 ������ �	
�� �	���� ����–  ���34  /���
� 383���  /� !"# $%� 1395 578 

41. Herberts CA, Kwa MS, Hermsen HP. Risk factors in 
the development of stem cell therapy. J Transl Med 
2011; 9: 29. 

42. Peterson SE, Westra JW, Rehen SK, Young H, 
Bushman DM, Paczkowski CM, et al. Normal human 
pluripotent stem cell lines exhibit pervasive mosaic 
aneuploidy. PLoS One 2011; 6(8): e23018. 

43. Liang Y, Zhong Z, Huang Y, Deng W, Cao J, Tsao 

G, et al. Stem-like cancer cells are inducible by 
increasing genomic instability in cancer cells. J Biol 
Chem 2010; 285(7): 4931-40. 

44. Catalina P, Cobo F, Cortes JL, Nieto AI, Cabrera C, 
Montes R, et al. Conventional and molecular 
cytogenetic diagnostic methods in stem cell research: 
a concise review. Cell Biol Int 2007; 31(9): 861-9. 



 

 

1- Assistant Professor, Cellular and Molecular Research Center, Shahrekord University of Medical sciences, Shahrekord, Iran 
Corresponding Author: Sorayya Ghasemi, Email: s.ghasemi@skums.ac.ir 
 

  

www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���34 ���
 /� 383���  /�  !"# $%�1395 579 

Journal of Isfahan Medical School Received: 16.04.2016 
 

Vol. 34, No. 383, 3rd Week, July 2016 Accepted: 25.05.2016 
 

 
Importance of Analyzing the Genomic Instability in Stem Cell-Based Therapies 
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Abstract 
Stem cells are the main component in cell-based therapies and regenerative medicine to replace damaged tissues 
and cure various diseases. In regenerative medicine, in vitro stem cells’ culture is required for proliferation and 
differentiation. Although the risk of using these cells has not been established; but in addition to the possibility of 
spontaneous differentiation of undifferentiated cells after transplantation and teratoma formation, genome of these 
cells in culture media is instable and can be changed. Genomic instability can affect the transplantation safety of 
these cells or tissues derived from them. Genomic instability is one of the common features in stem cells and 
cancer. Hence, there is concern that the genomic instability during the manipulation of stem cells can be 
tumorigenic. Genomic instabilities are included in different sizes from point mutation to aneuploidy and mosaicism. 
Types of stem cells, culture conditions and some manipulation of cells such a long time are effective in creation and 
the rate of these instabilities. Therefore, in addition to optimizing the time and culture conditions, it is 
recommended to examine and follow the genomic abnormalities before therapeutic uses with appropriate methods. 
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