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:����� Multiple sclerosis )MS�
��� ���� ����� ��� ������  � (   �"#$  %&
'� (���$ )* +�� ��*,� �-�.� /  �
01 �� .30��� 450 67 8��9 ��

 ��
0�:�;
�� 450 )� )<�= )OPN �� Osteopontin( >30,�? / ) 67 �ITGA4  ��Integrins alpha-4/beta-1@��: �� (  ��A 61 B����� ��A  >3��* 3*  �

��
0�:�;
��   /ITGA4 �� 3�0��=     ������ )� C
�� ��3D
�� ���,� +E< �&���$ 6���$ )�MS 0�9 )
F,? ,G0 ��)DH�-� �� .3 �  �&: �0�/�,F B,I�J  ���F���

)rs28357094 T>G 61 �� (OPN �&: / ) ���F���rs1449263 A>G(  61 ��ITGA4  )� C
"� ��,F� ��MS  ���� 6�EKL� +�D�< �� �H�� ��,F� �� )���5� ��

+F,? ��,M ���,�.  

��� :��  N�100  )� C
"� �����MS  / ���� >/,? 6���$ )� 6�EKL� 6�
�� ��100 )0��0 3A�9 >/,? 6���$ )� �H�� �,F O��=�01 .39 P�Q0� 6�� �,�?  ��Ars28357094  61

OPN  /rs1449263  61ITGA4  N�DNA  ��R= N� >��K
�� �� / 39 S�,'
�� High resolution melt real time polymerase chain reaction   

)HRM real time PCR( P,0 N� >��K
�� �� ����7 ���,� .+F,? ��,M ���,� ����  ���F�SPSS 39 P�Q0�. 

����� :��  �0�/�,F B)DH�-� ��� ��  O��=�01TT )OPN-rs28357094) (020/0  =P B85/1  =OR  ��Odd ratio O��=�01 �0�/�,F ���U�A / (AA   

)ITGA4-rs1449263 ()012/0  =P B10/2  =OR )� C
"� ��,F� �� (MS ��D� ��V )� ��� �H�� ��,F� N� ,
W�� ����. 

����� :���� �&:  61 ���F���OPN )rs2835709461 / ( ITGA4 )rs1449263(  ��)� C
�� ��3D
��  ������MS +�� X"=,� 6�EKL� +�D�< ��.  

:����� ������ Multiple sclerosis�&: B  61 B��
0�:�;
�� 61 B���F���ITGA4  

  

: �!�� Y7 B)��EF >������ ZJ�L ����
$� B��#�� �.H�L B3�A�0 ��3�R�� B)
9,F Y�#F 3�.� ��[�* B��D�� ,F. "�� "������ "#��$ %&���'�  ��

) )���'�'*�#�rs28357094 T>G( � ,����� ��  �- �)rs1449263 A>G (ITGA4  �$ .�/� ����� ��Multiple Sclerosis )MS �� (

 �&������012� ��34! %5�# ����� �$ . 6�EKL� �R9�: >3RW0�� )&Q�1395 \34 )380 :(429 -422  

  

�����  

Multiple sclerosis )MS   ������� 	 
���� 

�� ��� ���
�� �� (

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

  ��#(�)CNS  ��Central nervous system( .� 2)3�   ��� 	 ��+

4��� 
���� 567 �� ��
8     $	���9 '���& ��� (�:�� �./01 ��-   ��-

.� ) ��+1   <� $�� = �� (�>9 $����� 	� <� (!3�� .(    @�9� ����
�� 
���

.�  �9(�)2(      ��B* �� $���= $C��%D��� ���
1 ���E �� ����
�� 
�� .

.� ��(F (�GH*  $�9< �� $& I�F	 	 �-�3-2      (�� ���� .���� $��(�� (��(�

    $�(��� �� ����
�� I���+ ����& 
�(�&60-20  ��100000   �� 	 (�>9

 �� $� >N� $�!�� $����3/73  ��100000 .� (>9     ��+��)3(  �Q��"��*� .

�-.�/� �*",� 
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 ���OPN  �ITGA4  ��MS  ������� ��	
�-������ . 

 ���
��MS    �����
�� 
��� �# ��� 
�� (� ���R1 ��� ���� 2)3��9

 �������� S����T* <�    S�����1 
����   S�����1 	 ����!9Q   (�GH��* .��U�B�  

.� ) �(�V�4�9�D <� ���
+ .(  ��-     X����Y� S����1 $����1 ��� ��!9Q

 ���-� ��+ �!���+ ���
�� �� 6!�� (U� � �9� )5.(  

Osteopontin )OPN  X��� 
��#�!��� �� �(     ��# ���� .��� !"�

4��� [��* ��-  S�Y	(*�9 S��+ .�
�� S�Y	<�� ��- S� ���� ��-   	 ��-

����>�"  ��-B ����>�" �\�	 �� 	  ��-T 4���� 	 �-Q�Y	(#�� �  ���- 

Natural killer )NK (��"�* .� ��+ .
�� �
��#�!��� XR9 .
 � �� 

,��(* �Y�� ��-  ) ���� <�!���!� 	 �� !"� �.�
�� ,�]�* �^�<	(/�Y7-6 .(

 �# ��� ���� $�39 _�T"�U�OPN  ���
�� ��MS  (:�� 	 ���� XR9

X���Y� ��  `���  ��-  X���   4���� .��� !"�   ���-T helper1 )Th1 	 (

Th17 4��� `��� �� � 	  ��-Th2 .�    ����
�� �Y(�3�� (� �# ��+

 .��� (�GH��*  ���V��D)12-8( X��R9 .OPN ���(E <�  ����"�* ����R"� b

Interleukin12 )IL12 ��"�* �� � 	 (IL10   .�� ��>��   ���+)13( �� .

!"� 4�E ��� OPN S�Y	(*�9 .9����(Y 	 .D��/%c   	 ��-Q�Y	(#�� ��-

4���  ��-T  
�(�d!��� �� $�+ �9�� b�(E <� ��  ���- β1   <� .1���9� 	

��9(�D  ���� ��-  ��9	��"��-CD44 .� ,�]�*  ��#)15-14( .  

 
�(���d!���4β1α )ITGA4  �����Integrins alpha-4/beta-1( 

��9(�D    $����1 ��� �# 
�!9���e!�� �Very late antigen-4 )VLA4 (

.� ��(� f�9 ,- 4��� [��* �# ��� ���/%c 4�g"�� �� ���+  ���- 

T 4��� �	�	 h1�� 	 $��� ��-  .� �i� S��� �� .��(=� .��+  

   �
�(������d!��� �������� j��������(� ��-�������9�d�"VCAM1   

)Vascular cell adhesion molecule 1(  	OPN     (�� ��# ��!�%-

��+�8 ."��� k��� ^g�(*�� �� �i� ' !�� f���*	�9� �	�  l	(1 �

.� $��� ��-�9�d�" �� 
�(d!��� 4�0*� (G� �� .�9�+  4��� �j��(�   ���-

T 4��� 
�� <� _(=� � 	 <����� b�(E <�  ��-   ���	 f���*	��9�CNS 

.� .�9�+  4�0*�OPN   ���ITGA4    X����Y� ��� (�:��   $Q $����   ���-

 $Q 	 .*��8 ��-  
��#�!�� 4��� ��-  ��-Th1  	Th17 .�   �� .���+

 
��#�!��� m+(* ��i�    S��/F <� ��-OPN   �����>�" [���*   ���-T  	

4��� ����# �n(1 ��-  .�!9& �   ����	��9��d�"� ��� $Q     ���"�* ��# ��-

����# .� '��& ���!%- 
���� �  �9<)17-16(.  

 $QOPN  
�e*	(��>������%Y �������� .9�������%9�1  .B������+(*  

)Secreted phosphoprotein 1   ���SPP1(   f	<���	(# �	� (�� 4 

��(F  ��!Y(D  ���� 	  .�oT� <�  .���  ,�%�Y���  ���-  ��*  ����*�e�#�9   

)SNPs  ��� Single nucleotide polymorphisms ($&  ���  ��T���* 

      [/*(�� .��
�� ���� ����
�� 
����c �� �	� (- �� 	 ���
�� ��"�TY

 ��!%-)21-18( $��� �� 56!�� .OPN    ���=	 ���1 �� ��� 
g
�

�9�D  �RU�� �� .��-  $Q (*��	(� �OPN    �� ��
=(* ���"�TY �# �+��

.� ��(F (�GH* �B*  ��(� �XR9 
�� .��-�-66T>G� GG>-156 G  	

-443C>T   ���=	 �# ��� $& (d9��� @��!9 .��� ��+ �� �3��SNP 

 ��TF�� ��(]9 ����-66   ��*50      X-��# �� (*���	(� ���"�TY ��N��

.�  �-�)22(.  

ITGA4 �	� (�  f	<��	(#2  �!Y(D ��(F  ����     b��RB* @���!9 	

O'Doherty 	 $���g
- .#�8 <� $& ���  ��#  S�"& C  .���   ,�%�Y���

rs1449263 C/T  $Q (*��	(� ��ITGA4    ��� 6!�/� $���
�� ��MS 

 ��� �!+�� X���Y� �-�+ �	(D �� �%��R� ��)23(.  

���
�� �C�� I��+ �� �=�* �� MS   	 $� >�N� $�!�� ��  _	��>*

Q S���1p(1 $��
- .U�B� 	 ���\9 ���!9     �� $����� �.����Y�(i=

��+��� ��9 $��� p(T� )  
����!�	 mU�D (   bE���� 	 �-���3# ��

���T"�U� �$��� = q���!)� �  5���- ���� (��n�8.���� .����(�  ,��%�Y���

rs28357094  $Q (*����	(� ��OPN .���� 	  ,��%�Y���rs1449263   

 $Q (*���������	(� ��ITGA4  ��������� 6!�������/� $����������
�� ��   

Relapsing-remitting multiple sclerosis )RRMS  ��%��R� �� (

�+ f�:9� ,"�� �-�+ �	(D ��.  

  

��� 	
  

�T"�U� 
�� ��  ����� �-   ���-��+100     ��� 6!�/� ���
��RRMS   ��#

$& ���
��     $����1 ��� ����� ����� ��01� 	 �i� 20)!� ���H* �� �-

 	 ���� �	(D100 <� (>9   ��(Y�  �T=�(� ,"��   �����#    $��<��� ���   4��R!9�

  $�� $� >N��R��� $	�� �  .�� !"� ���
�� �     ��� ��\�9 	 
�� (]9 <� �#

      .�9��+ ���)!9� �-��+ �	(�D $����1 ��� ��9��� ��D<�� $���
��   ��� 


�!�
# [��* ��T"�U�  �  l6��  .g+��  f��1 ��d39�� .g+��    $� >�N�

�
- <� 	 ��+ ���H*  ���n� ��(Y� � ���9 .���(D V�� ./!# �  

�9�
9  k�()!�� 	 �(�DDNA:  ��� �(Y (- <�  ����R� 2  .��  .�� 

$���� �� ���"�" ����- �	���8 Ethylenediaminetetraacetic acid 

)EDTA (s
=  .�+ ��	&DNA �9�
9 <�    S
T"���!��� b�/E $�� �

 k�()!�� ��#DNA ) �#(+Korea-Genet Bio  k�()!��� (   .��+

 ��
#DNA  k�()!��  �<���9� �� ��+    ) ����9 ."��dc �(��DOD   ���

Optical density �� $& (260  ��>�# 	 (!��!Y	(!gt�� [��* (!��9�9

4Q �	� (� <��Y	(!g"� �� $&   <��D& 5/1.�+ .��(� �N��  

���T*u����*�9Q 
�:  .���� �b���RB* 
���� �� ) ,��%�Y���-66T>G (

rs28357094  $Q (*�����	(� ��OPN 	 )rs1449263 A>G �� (

 $Q (*������	(�  �������9(�D  � ) 
�!9���e!�������ITGA4������� (  v	�   

High resolution melt real time polymerase chain reaction 
)HRM real time PCR  	� (�- ���-(
��(� ."��* .�+ .��(� (  $Q

f(��9 [����* �����Y� Primer3    ���+ 4������ �!���� ��� = 	 .��8�(E

)Macrogene; Korea 4	�=) (1.(  

��(c f�:9� � =  �PCR  ��"�9& 	HRM f(9 	 ��d!�� <�   ����Y�  
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 ���OPN  �ITGA4  ��MS ������� ��	
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4	�= 1. ."��* ��-(
��(� j��(� �� .�� ,%�Y��� ��- �T"�U� ����  

Primer Product 
Size (bp) Allele Location SNP Gene 

F:5'-AAAACCAGAGGGGGAAGTGT-3' 
R:5'-CCCAGTAGCAAACTGAAGCTG-3' 

248 T �G Promoter rs:28357094 OPN 

F:5'-TGCCCACTATATGCCAAAAA-3' 
R:5'-GGAAACTCAGAGTGGCCAGA-3' 

236 G �A Promoter rs:1449263 ITGA4 

OPN: Osteopontin; ITGA4: Integrins alpha-4/beta-1; SNP: Single nucleotide polymorphisms  
  

)Rotor-Gene6000 (Corbett # 	���� HRM real time PCR 

)Solis Bio Dyne company- Estonia (���>!�� �+.  

  ,���:8 �� X����#�	10   �	����8 (���!�"	(g��2  <� (���!�"	(g��

MasterMix5x )DNA  �<�(�������������
���dNTP ���������������   

Deoxynucleoside triphosphate �MgCl2 w���9� � ���������Y  

 �(
�(���D�	�1/0   (���
��(� (���!�"	(g��Forward )10 �(4������g��   

1/0  (
��(� (!�"	(g��Reverse )10  �(4���g��8/5   (�!�"	(g��H2O 

 	2  (!�"	(g��DNA .�+ f�:9� ��+ k�()!��  

����(c  �PCR ����8(� ���� _����N ���� 4���TY �  .��"	� �<���� 

 95 �=�� .!9�� �  _�� �� ��(D15  �^t� 	 �R�F�40   S���+) ��(c

 $��������*�9�95 ���=�� .!9���� �  _���� ���� ��(��D15 4���0*� �����9�G   

60  ��=�� .!9���� �    _��� ���� ��(�D20   v(!�%D �����9�G72 ���=��  �

.!9��  _�� �� ��(D20 ��8(� ��� 9 �� 	 ��9�G �	y �   Sg�+)1-A (

 <�95-60 �=�� .!9�� �  X���Y� �� ��(D2/0 .�+ �(=� ��9�G (� �=��  

��-�3� � = $Q �9�� �       �B�N <� $����
E� 	 (�]9 ����� ���-

 f�:9�PCR�9�
9 �  <��D& 4Q �	� (� �-5/1  <���Y	(!g"� �N��   .��+

���9�
9 <� ����N�� �
�����
- ��� = ���-  ���+ ���!���(Y ."����* 
����T*

)Bioneer; Korea () Sg+2.(  

  

  
 ���1 .A���	 :� �
� ��� ������	 rs28357094 T>G  ��Osteopontin )OPN(  
rs1449263 A>G  ��Integrins alpha-4/beta-1 

)ITGA4( �
� �� High resolution melt real time polymerase chain reaction )HRM real time PCR�( B :���	� � ! " 	#$%&� 

%'� �  (�$� �)*+ ��� ������	 rs28357094 T>G  ��OPN �$�,$ �-  � !  �.�/0	C���	 :� � ! " 	#$%&� %'� �  (�$� �)*+ ��� ������	 rs1449263 

A>G  ��ITGA4 �$�,$ �- � ! .�/0	 .���	 ��1�2 �3�- � 4�2#5 
 ���	 ��-�,6 4'� ��$ 7$ )���� 2� � 8$ �	 '!-.  
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��� 2 .A/$ :�:� � Sequencing ��� ������	 rs28357094 T>G ;�,!4�<+ TT �� Osteopontin )OPN2#� ;2 %- =/)2  � (#,+ Reverse �B :

�:�/$  �Sequencing ���  ������	rs1449263 A>G  4�<+;
#/!AG  ��Integrins alpha-4/beta-1 )ITGA4(  �  #,+2#� ;2 %- =/)2Forward 

  

��T"�U� 
�� �� $��<& <�   ���-Independent t   ��%��R� �� =  �


�d9���  	 �-  $��<&2
χ �%��R� ��(�    u���*�9Q s��<�* 	 S"& .9�	�(Y �

  .��� .d!�%/
- j�/*�� .�+ ���>!�� �-�+ 	 ���� �	(D 
��   ,�%�Y���

 $QOPN  $Q 	ITGA4  ���
�� ��MS �<��9� �� ^9�+ 
�
)* �(�D  

) 6!���� (��U�OR  ����Odd ratio $�����
E� '�(��n ���� (95  ���N��  

)95  = ���N��CI(   (��G� 4(��!�# ��� = .���Y(D ��(��F .����(� ������

 $�����<& <� ��	(���D 	� �� ^����= s����<�* .�d
-����9 (d���+	�)�   

 Mantel-Haenszel  .��+ ���>!��  ��"��T�  �Hardy–Weinberg   ���

 $����<& <� ���>!����2
χ ����T"�U� 
���� �� .���Y(D ��(��F .����(� ������   

050/0 < P  $���1 ��.�T� mU�   f(�9 	 ��+ �!Y(D (]9 �� ����   ����Y�

SPSS �)��%9  �16 )version 16, SPSS Inc., Chicago, IL( 

 .��(� � = .�Y(D ��(F ���>!�� ���� ����&  

  

���
	 	
  

 �X-	\� 
�� ��100   ��� 6!/� ��
��MS    	 (����� �	(�D)100   �(�Y

 _�16E� .��!Y(D��(F �T"�U� ���� (�-�+ �	(D) ,"��   	� (�- .>�N�*

 4	�= �� �	(D2   $���<& .��� ���&Independent t  S���F _	��>* �  

) ���9 $�39 �	(D 	� �� ��(Y� 
� 
�d9��� 
�� . =�*270/0  =P .(  

  

>
'3 2 .4 6?@2  �=�A�(  %
#B � ! -��	   �C" D	  

�����  ����  ����  

 �����)����(  

���� �
	�  

 �����)����(  
����� P 

*� ) *,-��,�± ��,.� /�"0��( 8/8 ± 3/31  3/8 ± 6/32  270/0  

456  �"�  )19( 19 )65( 65 001/0  

�7  )81( 81  )35( 35 

EDSS  1  )90( 90  -  - 

  5/1  )6 (6  - -  

2  )3 (3  - -  

3  )1 (1  - -  

9�6 :;    )100( 100  )100 (100   
EDSS: Expanded disability status score 
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 ���OPN  �ITGA4  ��MS ������� ��	
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>
'3 3 . /$+F High resolution melt real time polymerase chain reaction )HRM-Real Time PCR (��� ���	���  rs28357094 T>G   

�� Osteopontin )OPN (�-  %
#B 
-  

�����  
���� ����  

(����) �����  

�
	� ����  

(����) �����  
 �����P OR )95 = %CI(  

<=�>?�@ ���A�"B TT )0/71 (71  )0/57 (57  -  Reference  

TG )0/26 (26  )0/39 (39  040/0  )98/0 -29/0 (53/0  =OR  

GG )0/3 (3  )0/4 (4  510/0  )80/2 -12/0 (60/0  =OR  

TT )0/71 (71  )0/57 (57  020/0  )32/3 -03/1 (85/1  =OR 

TG + GG )0/29 (29  )0/43 (43  -    

:DE ���A�"B T )0/84 (168  )5/76 (153  060/0  )66/2 -97/0 (61/1  =OR 

G )0/16 (32  )5/23 (47      

CI: Confidence interval; OR: Odd ratio 
 

  ������ �	(��D 	� �� u����*�9Q s���<�*   ���"��T� ���� �-���+ 	 �   

Hardy- Weinberg .�+�� ���D<��  

$��<& 2χ <�* �# ��� $�39�s 9�	�(Y. ��. Y���� ,�% rs28357094 T>G 

 $Q ��)OPN (�� 	�     .�9�	(Y s��<�* .���� _	�>!� �-�+ 	 ���� �	(D

 _�d�<�
- u��*�9QTT      .��T� ���E ��� ������ �	(�D ��(Y� ��  ����

) ��� �-�+ �	(D ��(Y� <� (!3��020/0  =P�9�D �� {(   ���(�Y� 
�� �# ��

 �	�82 ���
�� �� 6!�� ^9�+ (!3�� (��(� MS   ��F�Y ��(Y� �� �/%9 ��

 ) ��!�+�� u��*�9Q 
��850/1  =OR    S�"& .�9�	�(Y �
����
- .(T  ��

�-�+ �	(D <� (!3�� ���� �	(D   ) ����610/1  =OR   
��� ���c (�- {(  

 56!�� .�T� ) ��/9 ���060/0  =P .��� �# ��� $�39 @��!9 .(   ,�%�Y���

 $Q �� (]9 ����OPN   ����
�� ��� 6!�� ���T!�� �� ��� 
g
� �MS 

 4	�=) �+�� j�/*�� ��3 Sg+) (1-B .( 

  $����<& @����!92
χ $���39  .���� .��9�	�(Y s���<�* ���# ���  ,��%�Y���

rs1449263  $Q ��)ITGA4 _	���>!� ����T"�U� ������ �	(��D 	� �� (

 _�d�<�
- u��*�9Q .9�	�(Y s�<�* .���AA    ���E ��� ��
�� ��(Y� ��

.�T� ) ��� ,"�� ��(Y� <� (!3�� ����012/0  =P���E �� {( �#   �	��8

2  ���
�� �� 6!�� ^9�+ (!3�� (��(�MS     
��� ��F�Y ��(�Y� �� �/%9 ��

�!+�� u��*�9Q) �100/2  =OR S"& .9�	�(Y .(A   (!�3�� ���� �	(D ��

) ��� ,"�� �	(D <�350/1  =OR.�T� 56!�� 
�� ��c (- {(  ��/9 ���

)130/0  =P  .�� $��39 ���& ��� �� @��!9 .(      ���� 
�g
� ��# ��-�

.��  $Q �� (]9 ���� ,%�Y���ITGA4  ���
�� �� 6!�� ���T!�� ��MS 

 4	�=) �+�� j�/*�� ��4+) ( Sg1-(C.  

 $��<&Mantel-Haenszel   (�- �� ^�= s�<�* (D� �# ��� $�39

         �	(�D 	� 
��� �� u���*�9Q .�9�	�(Y ,�- <��� ����� $��%g� �	(D 	�

.�T� .� ��� �T"�U� �� �
�� (� ��� .�+    ^��= $���� 
d
-�9 �(n�8 �

.
9 ��# S
1 (d+	�)� (�i!� $���1 �� �9��*.  

  

 >
'34 /$ . F+High resolution melt real time polymerase chain reaction )HRM real time PCR( ��� ������	 rs1449263 �- �� 

Integrins alpha-4/beta-1 )ITGA4(  
- �-%
#B  

�����  
���� ����   

����� )����(  

���� �
	�   

����� )����(  
����� P OR )95 = %CI(  

 ���A�"B<=�>?�@ AA )0/33 (33  )0/19 (19  -  Reference  

AG )0/36 (36  )0/49 (49  016/0  )86/0-20/0 (42/0  =OR  

GG )0/31 (31  )0/32 (32  130/0  )18/1-26/0 (55/0  =OR  

AA )0/33 (33  )0/19 (19  012/0  )02/4-09/1 (01/2  =OR 

AG + GG )0/67 (67  )0/81 (81      

:DE ���A�"B A )0/51 (102  )5/43 (87  130/0  )00/2-91/0 (35/1  =OR 

G )0/49 (98  )5/56 (113      

CI: Confidence interval; OR: Odd ratio 
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 ���OPN  �ITGA4  ��MS  ������� ��	
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 !"  

   .�� $��39 ���+ f�:9� _�T"�U� @��!9     4���T* ��# ��-�Th1/Th2  ��

`��� ,�]�* 	 ��(B* ��-  ���� XR9 .�
��)24(4��� �
���
- .  ��-

Th1 	 Th17  ���
�� �9Q�*����
�� �� .
 � XR9MS  .�� �>��   ����#

)254��� �� 
�!9���e!�� .(  ��-Th1 4��� <� (!3��   ���-Th2   $����

.�  ��+)26( 4�0*� .OPN  ��ITGA4     $Q $���� X����Y� ��� (�:�� �


��#�!�� 4��� ��-  ��-Th1  	Th17 .�       X�R9 ��� ��=�* ��� .���+

�e!����9(�D 	 
�!9�� � $& )ITGA4`��� �� (  	 .��
�� ��-  ��� !"� �

$Q ����# �# ��-  	 
�!9���e!�� �ITGA4 .�  .����1 $���1 �� ��9��*

 ���
�� �� 6!�� ���T!�� .��(� ��(�MS   �9�+ �!Y(D (]9 ��)17.(  

56!�� � ���$� OPN� �9�D ��=	 ��1 �� ��� 
g
�  ��-�   I���!�

�RU�� �� �  $Q (*��	(�OPN "�TY �# �+����  GH�* �B* �� �
=(*�(   ��(�F

 ��. ����-�� .���
 �(��� �X��R9� -66 T>G� GG>-156 G  	-443 C>T 

���� �3 ) ��� ��+22.( 

 u����*�9Q .��9�	�(Y ����T"�U� 
���� �� .���� ����- ) ,��%�Y���-66 (

rs28357094 T>G  $Q ��OPN     ����
�� ��� 6!�/� $���
�� ��MS 

   	 (�-��+ �	(�D) ,"�� ��(Y� �� �%��R� �� $� >N� $�!�� (���� �	(D)

    ��(�F .���(� ����� ���
�� 
�� �� 6!�� ���T!�� �� $& j�/*�� 
���
-

�T"�U� @��!9 .�Y(D     u���*�9Q .�9�	�(Y ��# ��� $�39 (n�8 �TT  ��

 ��U��� 	 ���� �-�+ �	(D ��(Y� <� (!3�� ���� �	(D ��(Y�  .��T� �  ����

�� u��*�9Q 
TT   (�� .��� �!+�� ��=	 ���
�� 
�� �� 6!�� ���T!�� 	

��d��� �� ��+ f�:9� ��-�:!%= |���  �� .*�T"�U� �.
�1 (/!T� ��-

.�� 
�� j�/*�� ���� ���
�� (��� �� ,%�Y���   ��� ���3� 

�� ��� ��-

 ���
�� �Q�"�9�
�� ,%�9�g�MS     I��9 ������ S��/F <�1  |����" 	 

 <�*�
!���)Systemic lupus erythematosus  ��SLE   ���+ f��:9� (

) ���28-27�T"�U� }�- �# ."�8 �� .( ���� �-     (�� .��/� ��-��+

   $���� .d!�%/
-rs28357094 T>G  $Q ��OPN    ����
�� ���MS 

.��� ��39 v���D  

�T"�U�   [���* ��+ f�:9� �Giacopelli 	    ���� $��39 $����g
-

 .��� �# ���   $Q ,�%�Y���OPN  �� ) ���TF��-66 (rs28357094 

T>G �Affinity  �)�%9 S���1 �� 4�0*�  ����(�� SP1/SP3   (���i* ��

.� X�� S���1 .�-�  .�� 2�)3* �� ��d��= 
�� ��!>D    S�"& 	 ���-�T 

 .0�)3* ."��* ��SP1       
��� ��� 4��0*� ��(�� �(*C��� ��9��� S��

 
�� ��=	 �b�RB* 
�� @��!9 (� ��� {���� S��1SNP .���d��=)  S"&T 

 ��G �* ��8�9 
�� �� (50 .� X-�# �� (*��	(� ��"�TY �N�� ) �-�22  .(  

  ���T"�U� �
���� (��� �	6��1   [����* �(��d�� �Hummelshoj 	 

�
=(* S��1 �# ��� ���� $�39 ��9 $���g
-  �SP1  S"& ��T   S�0!�

.���  S��"& .���d����= �	� 
���� <� {����+T  ����G.��� �  $����� �� ���9��*

) �+�� �!+�� XR9 
�!9���e!��29  �� 
�!9���e!��� �# 
�� �� �=�* �� .(

 
�� 4��T*Th1/Th2 .�� ��=	 ����� XR9   ���TF�� �� ,%�Y���-66 

`��� �� ��� 
g
�  ��-Th1/Th2 ���
�� 	  ��
= <� 

�� ��� ��-

MS   .�+�� [/*(�  

�T"�U� @��!9 .��(� �Y� (� .�/� (n�8 � u��*�9Q X��TT   ��(�Y�

X�� _�T"�U� 	 �-�+ �	(D ��(Y� �� �%��R� �� ���� �	(D   $��39 ��!>D

.�  u��*�9Q ��=	 ��� 
g
� �# �-�TT     ����
�� ��� 6!��� 4�
!8�

MS .�� 
�� �'�*(* 
��� 	 �-� X���Y� ��   ����
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Abstract 
Background: Multiple sclerosis (MS) is a chronic autoimmune disease of the central nervous system (CNS). 
Various factors including genetic and environmental factors are involved in the prevalence of MS. The 
Osteopontin (OPN) and its receptor Integrins alpha-4/beta-1 (ITGA4) have important role in immune response, 
so their encoding gene could be considered as a candidate for susceptibility to MS diseases. In the present study, 
we evaluated the frequency of OPN (rs28357094T > G) and ITGA4 (rs1449263A>G) polymorphisms in MS 
patients compared with healthy controls in Isfahan, Iran population.  

Methods: Blood samples were collected from 100 patients with multiple sclerosis and 100 healthy controls. 
After DNA extraction, OPN (rs28357094) and ITGA4(rs1449263) polymorphisms were detected with high 
resolution melt real time polymerase chain reaction (HRM Real Time PCR) technique. The results were 
analyzed with the SPSS software. 

Findings: In this study, frequency of TT genotype (OPN-rs28357094) (P = 0.020, OR = 1.85) and AA genotype 
(ITGA4 - rs1449263) (P = 0.012, OR = 2.10) in Patients with multiple sclerosis were higher than the control 
group significantly. 

Conclusion: The results of this study show that rs28357094 T>G on OPN gene and ITGA4-rs1449263A > G 
polymorphisms were associated with susceptibility to multiple sclerosis in Isfahan population. 

Keywords: Multiple sclerosis, Polymorphism, OPN gene, ITGA4 gene 
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�4� 	��-  �� 
�
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(�����8 0�� � 	9��
  

 ��OAR  
)1 -6 (AP  

)5/2 -18 (PA 

)1 -6 (AP  

)2 -18 (PA  

)1 -6 (AP  

)5/1 -18 (PA  

)5/2 -6 (AP  

)1 -18 (PA  

)2 -6 (AP  

)1 -18 (PA  

)5/1 -6 (AP  

)1 -18 (PA  

)1 -6 (AP  

)1 -18 (PA  

)1 -18 (AP  

)1 -18 (PA  

 *+�,�+ -% �  91/610  43/614  37/619  66/642  13/639  19/634  78/626  13/580  

�,�+ *+ 0��� �  64/604  68/609  75/616  04/650  00/645  93/637  34/627  23/584  

�1+ *+  01/3025  00/3019  58/3010  87/2970  89/2976  31/2985  95/2997  22/2949  

���2� *+  13/3833  61/3874  68/3932  42/4206  94/4164  88/4106  78/4019  50/3864  

+34� *  80/4071  76/4056  72/4035  49/3936  53/3951  58/3972  15/4004  19/3934  

5�6�  68/3875  86/3820  12/3744  32/3382  14/3437  88/3513  00/3629  32/3653  

PTV  38/3143 72/3151  40/3163  47/3218  15/3210  46/3198  94/3180  09/3101  

OAR: Organs at risk; PTV: Planning target volume; A: Anterior; P: Posterior 
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���� �� @A� B@��� @��� 0
�*� �
 %*"< C�.(�� D��#  

 ��OAR  
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AP/PA )18 (°315   

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

)6 (°30  
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����  ���  

)18 (°30  

)18 (°330  

����  ���  

�,�+ -% �  41/429  58/247  78/994  24/995  04/2649  75/2647  

�,�+ �� �0�  32/458  56/300  54/1186  79/1202  37/2907  38/2888  

�1+  78/2155  12/1731  05/2310  41/2417  75/2667  13/2548  

���2�  57/2232  04/2120  41/3501  33/3745  42/3717  02/3478  

34�  69/1199  38/960  00/3464  89/3559  92/3534  45/3441  

5�6�  46/157  66/111  54/3214  50/3111  35/3252  41/3350  

PTV  24/2084  58/1696  46/2294  91/2421  30/2749  15/2596  

OAR: Organs at risk; PTV: Planning target volume 
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��
 �� 	 ) �-# .�/� �� 	��cGy 1�2 �� (

0���� %45� 	�� 0���� 1�2) (�5 	 (
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 ��OAR  

)1 -18 (LR 

)1 -18 (RL  

���� 	� 

)1 -18 (LR 

)1 -18 (RL  

���� 	� 

)1 -18 (LR 

)1 -18 (RL  

����  ��� 

�,�+ *+ -% �  51/866  73/778  50/4113 

�,�+ *+ 0��� �  87/1219  65/1168  34/4167  

�1+ *+  43/3789  40/3508  96/4056  

���2� *+  43/3440  66/3409  35/3337  

34� *+  40/3732  08/3673  43/3589  

5�6�  57/2583  51/2488  91/3830  

PTV  92/3993  11/3780  63/4118  

OAR: Organs at risk; PTV: Planning target volume; L: Left;  
R: Right 
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)18 (LR)/18 (RL  84/0  51/2488  40/3508  08/3673  65/1168  73/778  66/3409  56/76%  

)18 (PA)/18 (AP  01/1  32/3653  22/2949  19/3934  23/584  13/580  50/3864  46/45%  

L: Left; R: Right; A: Anterior; P: Posterior 
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Abstract 
Background: Radiation therapy is used to treat and control advanced ovarian cancer with spread to abdominal 
peritoneum. In this study, a comparison between various plans of radiation therapy within the abdomen and 
pelvis was performed in order to achieve an effective treatment response.  

Methods: Contouring and planning of 20 patients with CT-scan of the abdomen and pelvis were done by TiGRT 
software. In order to compare the different types of treatment planning for the selected site, some common 
criteria in radiotherapy and H-index were used. 

Findings: Among these methods, it was found that the two methods of anterior-posterior and lateral with 18 MV 
energy and same weight have same level of protection of organs at risk. While the tangent method do not 
produce a reasonable result. Moreover in anterior-posterior method can be shown that the changing in energy 
and beam weight give a various results from PTV covering and dose uniformity aspects. 

Conclusion: Among the various treatment planning were seen that AP/PA with AP = 6MV energy and weight 1, 
PA = 18 MV and weight 1.5, for covering whole abdomen give a better results. 

Keywords: Ovarian cancer, Treatment planning, Dose uniformity, H index, Kidney dose 

 
Citation:  Hadisi-Nia T, Jabbari K, Amouheidari A, Maleki M. Evaluation and Comparison of Various 
Treatment Plannings for Ovarian Cancer Involving the Abdominal Area. J Isfahan Med Sch 2016; 34(380): 
430-5. 

 

Original Article  



 

  

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

-���� �

.��!� �.
/01� �.
/01�  

2 - ���� � ����	
�� 
��� ��	�" 
������ ������ ��
�� ���� �  !�!�" �  ������ ������� � .
/01� ����� *�+, 

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


������ � ���� 
�� 3� 43�"5 .��!� �.��/) �.��/) ����� *�+, 

-����  

3-  ��
$���� "�� ��"� �� &
,��� ���
�7 &
'$'() ���" �.
/01� ����� *�+, 

-���� �.��!� �.
/01�  

4 - 
��� 9��� � &
,��� :+, 
������ ���
�� �  ���
;�� *�+, � &
$	��.��!� �.
���< �.
���< 

-���� 

������� 	
��� 
: ���� ���	  Email: papi@mng.mui.ac.ir   

  

 

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���34  /
���
� 380� �! /� ���"# $���% 1395 436 

������ �	
�� 
�	���� ����  :������ 	���
14/11/1394 

�� ��� ���� ��
���
/� 380�"�#/ �  
�� ���$% �����1395  :���
� 	���
15/2/1395 

  

�� ����� 	
�� 
 ������ ���� ��� �  ��
�� ������� �� ! ��� �"��#$ :���&� � �'( $ �   

»�*�+,�' ��-$ .�/�0� ���&� �«  

  
������ �	
�1 
���� ����2 
�������� ���� ������3 
����  !�"��4  

  
  

�����  

:����� 	
 ��
� �
 ��� �� ��	��� �����  �
 ���� �� �� !"#� $� %&	'( �)( ��� �*+, � -!"
� ��� �. �!�� � /(�
� ���� �(  �-0	
��'0 1!�2� 3-� 	
 45	& 6���7  �

�� ��*( �. �-0 489+( :;	<( � !"#� �-�8=�. � >	, �? @	) A� ��0B7 �  �	�93 -1389  	
EF	0 $� �.	 9,� ��'0 1!�2� �	� G,� �-0 H	*=� ��	�9�� �	�.  

��� :�� �J"	K(  .4���� 	
 �.4
�	� L
= $� �45	& ���� ��'0 1!�2� M�� $� �.	 9,� 	
 � �*+, �� � � !"#� EF	0 1!�2� �
 � -0 H	*=�  @N� � .4F �	�

� "O(  1!�8� �	� �-+�. ��'0 �  �1298 �"	<( ��'0 1!�2� � �!,4� G)� .GF�.47 �,�4
 .�
( � �� � H4= $� �:;	<( ��� � !"#�  �	���BP�Ravar matrix �

UCINET  �VOSViewer -0 �.	 9,�. 

����� :��  �,�4
 .4����� .�. @	8= @	Q-+R�
=M�4 �!= � �.�$  �90�. 	
41 �"	<(�4'�� �  	
37 T4P ��"	<( U& � @	Q.�$  	
 �. 4� .4�=�
� �
�24  EF	0 �. �"	<(

�.� �-!"
� ��'0 �,�4
 ��!+V�� .-=.�. W	X9F� .
F �
 �� GRY= �	� �� � ) �4'�� �G!+!
 EF	0 �. �� .�. @	8= @	Q-+R�
= � !"#�648/66271 �2"	A �(

)654/31756 () �=	)
$�� �004/220564
 .-=��.�
F4
 ��'0 �. �

F G!J^
( $� ( _	,� EF	0 G�B�4( ���.B= �4'�� )109/2(� �2"	A )102/2 (� ��	K� 

)096/2 (��49�� ��A	P �� 	
 4�	, �4Q �	� ��'0 -=��.. 

����� :���� �� 6��BP� �( �:;	<( -!"
� �. � !"#� �4)
 �9P� ;	
 %�	
 -=�
�  � ����+�B� 6�	� �P �	�  G�`� 6��BP� �@�4a�. :�B!)*� � 6=�. $� �.	 9,� ����b

 ;	
 G�	)= �. � �4�c7  .
0 :;	<( M4�c7 @�B!( �9P�.  

:����� ������ ��'0 �� � ��'0 1!�2� �� !"#�  ���	�9�� �	���*( �-�8=�. � @	) A� ��0B7 �  

  

: �!�� �4�	d( �)"� � L��$ �-�&� �7	7@	R&� ���4Q ��$�4!P �-+'0�4P. "� #��$
 %&�' � ()�*+
 �,-' ��� �  .��/� (0�1�!� 2345 ���  �

�6*�7� :(,'8� ���4� �»2�,:��� ���� ��;)<� (,'8� �« . @	) A� ��0B7 �-�8=�. ��*(1395 e34 )380 :(443-436  

  

�����  

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

!"# �$ .	�� ���� &'  �(
 � )
*� +�, -.��/� � 01�   2������ ���3"*# 

234 .� 5678 �7� !9/ ����� � 	
��
� �$  2/ �7*8 ) �4'1(.    

� 7�/ ���= �$ ����� >4 �7� (=7? ���*�/ ��@ �$ �  2*"#

2/ ���A/ 2BBC� ��D/ ��  ��8)2    F3�A�/ ����D/ )�4� ��� (  

-�AA� � �7����7��� ��/7G � 2*"# �� �7�$� -���H� �A�H� � ���*, 

.� 2*"# ��/7�� I�HJ/ ��/7G >4  2�/  ) �,��83( �-.���/� .  L
��  

2*, F� M/7G ��8N� �A,7/ �,��� O�"� � �87$ � �$ 2479A� ��  ��=�# � 

�,�� � ����� �$  �
�  ���)4 .( �$    	�9G &��Q������ �(
 � )
*�

&��$ �
 ��    ��7�3*� ��$ 2�*"# �7����  �7��     ��� 2����� � 2�*"#

-���' -�4�� .�,� !� 74 R���/ S
 T� �   U��*"/ .� 2�34 �2V
 T�   )4���

2/ 2*"# ��73*� �738� ) �87$5 �� ( ��7X# .�	��7�/   ��AY 74 ��

 &���$ >4 �
 �� �� -�AH4�,   7�$ Z�*"# ���    	�
V
� � 	�
*�  [��\7�$

�+�
�� ���2$ 



 

  

  
www.mui.ac.ir  

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

 ������ �	
�� 
�	���� ����–  ���34 
���
 /� 380� �! /�  ���"# $���%1395 437 

 �7��,� � �
 �� �$ 	XH,&��$ >4 ) 	�� 2479A� �$ 2*"# ���6 ����� .( 

�7V
 T� 2���� �� >4 �-.�? ^�A/ �$ (38 ��
� �3X8 �  !��  2V
 T�� 

2/ �3X8 .��8 �� �� .� �1�,  ��_, Giuliani �   &��7�3*�)7 ( 	�7X�8 

7$ ��74. 	
�a�  !
��� -�8 .� ��/7G � 2*"# �  �7�67��  ��,�� �� 

b
���J/ �7���� 2�7Q����,�� ���� � �� �&' &7��A���H4�, ����$ ����$7c/ � 

	4��G�/ 247�  �$  !� �����
� O7_, 2,79G �
 �� !"# �� (38 2/ �A��.  

 !�� ���7��,� (
"J�   2�/ �2V
 T��      ����$ ����,7���� 2�8�� ��,���

-.��,� ����� �� ��73*� &�d
/ ��
�    �3X�8 2$7�4.�� .��87$ 7�   �7��

!�  �DA� ���$ 2V
 T�&7/.7� )
$ �,�
�    2�34 �2�*"# �7H�e/ � 7�

f�� .�   � -.��? )4� �� 2����� ��73*� 2*� � 2V
� 2���$ �7�

�7�67� (
"J� b$��� )
$ ��/7G &' �  �$ Z*"# 2/ �7*8 ) ���9-8(.   

����� �� �����/ �7� �A
/. � (
"J� �3X8  �7��  !��  2V
 T��  7�$ 

-�7V��� .� 5678 �7�  (�
"J�  �3X�8  �7��  2#7�*�G� ��  -.��?  �7�� 

2#�a�/ S"�C/  O7�D,�  -��8  	���.  ��� 71/  �3X�8 � �  !��   2V
 T��

�"D/ �� -�8 ���A/ �\7�/  ) 23�8d� O�"# �� ����� �JRMS   7�4

Journal of Research in Medical Sciences) (4���� 71/ �(  �

�3X8 !� � ) &��4� 238d� O�"# -7Q�,�� 2V
 T�10�3X8 �( � !�  2V
 T�

-.�? ��� k@ �) &��4� F,�l11�3X8 !
��� �( !� �   ��"D/ 2V
 T��  �

!"# ) 2DA�12-.�? �� 2�7�
�J� � ( )
�,7, � ) ���'13�7c/ �(   247��

    �7�67��� !
����� ��$ -����# �2�7��� 71/ )
�AY .�A���H� 	���� )�4� .�

 2�/ �2*"# ��/7�� 2#7*�G�    ��$ ��A,���      ���6 	�9G ���d�$� &���A#

 .�,�8 ��
�� �_, �� d
, ��D/ 2$74.��  

»�"D/ -�3�,�� � &79V=� 238d� � « �7� .�1369  �4��� ���A/

 �$ &�A�� � ��V� ���=  �$ ��/7, � )
Q,7
/ ��@   �-�7*�8 ��� �5   �� 7�/

2/ ���A/ 79A� ��"D/ )4� .�47*, �"D/ � 2��7
 -7Q�,�� O�"#  23�8d� 

&79V=� �� 	�� �� -7Q47� ��7A��� Scopus  ��47*,  -��8    )�4� .	���

�$ ��"D/  2"*J/ &��A# ���$ �7��,� ^47�, o7���� 7� � ��
74 �7�  )4��, 

�2*"# 2/    ��4��� )
�$ �7�#�@� f��� �� �,���     	�
74�� � &7���A��

  �87$ �pe/ 	/�� �7/�6 &7��AA�)14.(   )4�$  �k�
���  ������ �� 

�a7? 7$ -�7V��� .� 5678 �7� (
"J� �3X8 �7�  �2#7�*�G�  �3X�8 � 

2*"# ��73*�  ���/7G �   &7��A�H4�,» ��"D/  -�3��,�� � �  23�8d� 

&79V=�«  	
�� ���� �� 71/ ���/    2Q,��QY &����$ ��N�Q�� )4� .� 7�

   )4����N����p� � &' &7��A��H4�, )
��$ 2��*"# ��7��3*� � �7��@7X���

��� 247�7A8 �� �"D/ )4� &7��AH4�,.  

  

��� 	
  

!"# f�� .� -�7V��� 7$ �� ��$ ���$�7� +�, .� �a7? �����   2DA��

�3X8 (
"J� �    �3X�8 �.7����B/ ��$ �   !�� �7��    &7��A�H4�, 2V
 T��

»�"D/ � -�3�,�� �  23�8d�  &79V�=�«   ���/7G .	�6����   ������ �

1298  �47*, &7/. .� �� �,��$ � 7�/  -7Q47� �� �"D/ )4� &�8Scopus 

 �7� ��1389  -7/ ��4�98 &747� 7�1393 � 7�/�� .��$ -�8 ���A/   �7��

�/7,   �$ q
"� � �
$��� -.7$ )4� �� -�8 ���A/ �7�    ��G�� 7�$ �2,7/. �

)4� �$   .� ��       2����$ �\7��/ �47�� 7�$ +��a�/ � ����J/ ��_,    -��8

��/7G rdG ��,��$ ��7V�/   ���'���� 	9G .�,��X, ����� ��7/' �

-���  ������� �7���1298  ����",�� ��� 7�/ ���"?�/ �� .���8  2/7���� ���� �

(47
 .� � 7�/ �� &7��AH4�,  PDF   -�7�� (�47
 �� � s��C���   2�A�/ �

)txt ���� ( �
9� ���$ .�8  �F4��7/  !�� �7�   O��, .� 2��A�H4�,  ��d�
� 

Ravar matrix ) �8 -�7V���15�"?�/ �� .( �$ � O�� �   !
���� ��_A/

�3X8 (
"J� � !� � O�, .� ��\7�/ 2V
 T�  �3X�8 (
"J� �7���d
�   �7��

 2#7*�G�UCINET )16 � (VOSViewer )17.�4��� -�7V��� (  

�3X8 Ft� !� � 01� �� �� �"D/ �\7�/ 2V
 T�    &��� � ���6

5678 .�8 (
"J� �3X8 (
"J� &�� �7�     2����$ ��$ 2#7�*�G� �7�

�7�67� 2 7*�?� ��3"*# � ��A$�3
�   � &7��AH4�, ��3"*# �2#7*�G�

�3X8 2"� �7
=�B6 2/ 7� 5678 &7
/ .� �� �,.����    ���G�/ �7��

) !���� 2���$ �$ �a7? ����� ��Density ��8�6 k4�a �(   ���A$

)Clustering coefficient���V e/ �(  (
3���� �7��� -���A��  �3X��8 �

)Components) �3X��8 ���1� � (Diameter	X��H, .���8 ����6���� ( 

����� �74 �7�  ���G�/ ��  �3X�8  ��$  ������  �7�4  �7��  �)�3*/   &7��,

 -�A�� � 5678 !���� � �3X8 -���*� �����/ )
$  �V�= � 1   	���

�G�� �� -�� O7DH,� � 2/ �� 7�  .�DA� ��a4k  ��8�6  ��A$�� $ �
�Q,7 

$ 	XH,
) � �����
7��,��  o��@�4> � ����� � -��
 7���,��   )�3*/

	�� �3X8 (� �� �� ����/� $
)  � �V=1 �V e/ 5678 .	�� 7�� 

�3X8� �#�*D/ �$ �� -�� .�   �/ u��@� 7�2  ���8    -��� ��� &' �� ���� 

/2 �,��� �@ .�4v 4> 4�7 ��H/
!  �47 D,.
-� ��  .�4�7 7� �� �$- �4�Q 

 .��8 (B�/2A�4� /7*�2 -��  7���  3���
(  -��A�� �  �4>   ��$ ��V e/ 

 ��H/ ���=
! �@ .�)4v !�  T�
V2 � (47 w �
�  �H/��
! D,.) �
-� ��  .�

!�  T�
V2 7� �$ (4�34�Q �A�H� (B�/ )18 .(  

(
"J� �$ -��# 5678 7�� -�� ��3"*# �&��  , �3X�8 �� 7� �
d 

5678 .� -�7V��� 7$  7���   ���6  ��8 (�
"J� .d��/ �4	�   ���4 �32  .�

5678 7�� ^4�� "J�
( �3X8 7�� #7*�G�2 	�� ��6 01� ���   ��$

2���$ *��
pT� � 	
��N���  �3X�8 �� ���
�   �/2  �.�����   �7�#�@� �

  ���, � ��3"*# U7�� �$ &7��AH4�, ��3"*# 2$74.�� ���$ �� ��
V/

&' 2/ �4��� �3X8 �� 7� ���d��/ .4	 -��  7���   �/ �� �3X�82  &����   7�$

  ���G�� 567�8 ���� .� -�7V���� � d��/ �4	 )Degree centrality( �

$
A��
	 d��/��4	 )Betweenness centrality� ( �d,4��32 d��/��4	 

)Closeness centrality( "J� ���/ �
(   ��G�� .��� ����� � d��/ �4	 

4>  �� -��4> �3X8�  &7�,  -�A�� �  7�� 7$ -�� &' �7@7X��� �����4� 

-�� 7�� 3��
(  -�A�� � �$ .	�� �3X8 � ��7X#4�Q�  ��4> �3X8 � 



  

  

  
www.mui.ac.ir  

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

 ������ �	
�� 
�	���� ����–  ���34  /
���
� 380� �! /� ���"# $���% 1395 438 

!�  T�
V2� �G�� � d��/4	 ��
 ��� &7�,   -��A�� �   !�� ������   T��
V2 

�� 7� 7$4�   $ 567�8 .	��� �3X8 �� �a7? ���
�
A �
	  �4>  -���� 

$
�Q,7 �7�
� �����2 -7��� �� -�� &' �� 	�� ��4) H/
� / �
&7   �� ���

� -��4�Q / ���� �3X8 ��2 �
�� 5678 .d��/4	 �d,432 4>  -���� 

&7�,  -�A�� � /
Q,7
) -7��� ��@ ��4) H/
7��� / ��G�/
&7   -��� &'

 ��Q4� -�� 7�� �a7? 	�� �3X8 �� )19(.  

  

���
	 	
  

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

�3X8 !� �     � (�
"J� &��� � ���6 01� �� �"D/ &7��AH4�, 2V
 T�

-�,�
� �$ �� ��3X8 )4� .�8 !
��� -�� � 7��,�
� �  2�/ 7�    ��� .��87$

 !�� o��/ �-�� �� &7
/ �7��,�
� � -�AH4�, >4 o��/ �-��   2V
 T��

2/ !� 7$ -�AH4�, �� &'   �3X�8 .��87$  !�� �     )�4� &7��A�H4�, 2V
 T��

��"D/   .�813  � (-��) -�AH4�,5676 !�    (
3��� (�74/��,�
�) 2V
 T�

 (38) 	�� -�81 �3X�8 !���� .(  !�� �     ��7��/ �&7��A�H4�, 2V
 T��

87/0  �$ y��$  ��Q4� ��7X#87   ��$ �3X8 �� -�� 7$ b$��� (� .� �=��

 ���8�6 k4���a .	���� -�
���� 	��
"�
 �3X��8 ����A$  ��7���/ �92/0   

)92  k"1/ )4� �Q,7
$ �� ��$ (�=��-�AH4�, �� ��� �� 	��   S� � �

 �$ O��� �� I � -�AH4�, 7$ �,7���G ��@ !� s � ��8�� 2V
 T�    ��$ ���,�

 �7*�?�92 -�AH4�, �� �=��  -��A4' �� d
, I � S � �    7�$ >�4�d, �

    �� �"�=7
 )
Q,7�
/ �)
�Az*� .	8�� �A���6 R���/ S
 T� �Q4�34

 ��7�/ �3X8 )4�986/3 2/ �U7�� )4� �$ y��$ ��   )�4� �� ��� 	V� &�

�"=7
 )
Q,7
/ ��3X8  79A� -�� �� �� �4   -�A�H4�, �� � 	��� -��  �

2/ ��3X8 �� �a7?  v4�@ .� �A,���4 .�,�8 (B�/ �Q4�34 �$ �1���  

�V e/ 2���$ -�A�� (
3�� �7� �3X8 � !� �     &7��A�H4�, 2V
 T��

 .� ��3X8 )4� �� ��� &7�, �"D/7   +��, .� �� 	�� -�8 (
3�� �V e/

�V e/ �V e/ .�,��$ S
�a �7�     (/7�8 ��3X�8 2"�=� �768   -�A�H4�,

 � (-��)5630  !��      ��� 	��� (��,�
�) 2V
 T��5/94   �3X�8 ��=��  �

!� 2/ (
3�� �� 2V
 T�  2�/ 	
�X� �3X8 2"� �7�67� .� � ���   � ��A�

 &' �$ ��74. 	�7X8 (38) ����2 .(  

  

  
 ���1���� . �� 
 ���� ��������� �����
 "��#��$ 
 ��%�&� ���'( 
 

  

 (383���, � !���� � �3X8 �  !��  2V
 T��     7�$ ��� �� &7��A�H4�,

-�7V��� .� O�, ��d
� VOSViewer 2/ &7�, �	�� -�8 !
��� ��� .�� 

)4� 2,7��AH4�, ����, �� 7$ !� �7@7X��� 2*"#  �����
$  ��A��8�� �� 

�"=7
 � >4�d, �� � 2,7��AH4�, �� 2*"# �7@7X���  ����*�  ��A��8�� 

�� �"=7
 � ������ &7�, -��� -�8  ��,� . !�����  ���  -�A�H4�,  d�
,  ��$ 

U7�� ���
 �� ����� &'  �-�A�H4�,  ������  -���  �7��  �47�H*� � &' � 

	
*�� -�� �7� �47H*� )

�� 2/ ��8 .)�
�� ����  >�4  -�A�H4�, �� 

d����/ �����, � �!������  &7���, -���A�� � 	��
*�� &' -���� �� �3X��8  �

!� 2V
 T� 	�� &7��AH4�,.  

 

  
 ���2���*� . ���� ��&� 
 �� 
 ���� ��������� �����
 "��#��$ 
 ��%�&� ���'( 
 



 

  

  
www.mui.ac.ir  

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

 ������ �	
�� 
�	���� ����–  ���34 
���
 /� 380� �! /�  ���"# $���%1395 439 

  
 ���3�#,� . �� �-�.
 
 ���� ��������� �����
 "��#��$ 
  ���'( 
��%�&�  

 
�)4� �$ -��# S
@ {,� �7� d/�� 7� �2$'   ��$  k�
���   &7��,

 -�A�� � ���
$ !���� 7� !���� ��*� -�� �7�  (
3�� -�A�� �   )�4�

�3X��8 	���� .���$ )��4� f����V"
, �U7����  �����X�� �247��1# �-��.

v? � 2X4�� �2J 7= �&74��C, ��G .� ���*,��G  )4����
$  &�d�
/ 

!���� �� �3X8 � !� 2V
 T�  -���$ �����6�$  ��,� ..�  ����  ���Q4� 

(
"J� �8�6 ) �3X8 )4� ��Cluster analysis( 2/ &7�, ��� �� 

)4� ��3X8  .�32 �8�6 � d47*�/ (
3�� -�8 	�� .�8�6  ��� �

�8�6 ���X�� ��|? 7$       � 2�X4�� �247�1# ���|? 7�$ !��d
�� �

���8�6 �&7��4��C,  7��$ !���7��9Y �v��? ����|? ����G ���*,����G 

�8�6 f��V"
, ��|? 7$ !��d,78 � �8�6 � -��.  	H
$ �  !9, �

!��9/ �2J 7��= ����|? 7��$ )4���� ���8�6 �7��� (
3���� -���A�� �   

�A�H� �3X8.  

$.��/0 �1��23� 4��� 5�6� .1 ���� ���������    � �7���
 
�7�

8�'-.�  

 �� ��� &7�, �"D/ &7��AH4�, 2*"# ��73*� 2���$f��V"
, -��.   7�$

41 � 7�/��X�� �  7$37 s�
 �� 7�/ v? � &7���.  ���G    �� ��� ��*,���G

 7$24 ) �
 �� 5678 �� � 7�/Productivity-�� (    ��$ �� 	�HC, �7�

 .���,��� }7��B�6� ����6 �����G 1� ����3"*# 10 -�A��H4�, � ����� 

)4���
$ ����� � 7�/ U7�� �$ 5678 �7�     � 	�
A
$ �	�4d��/ ���
 ��

234�d, 2/ &7�, �� .���  

  

 9��:1 .10 "������ 4��� .<� 2� .
.1 
 $.� 
��  

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

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

1 +,"��-� $ 
��.  41  +,"��-� $ 
��.  109  $ �"/0�  648/66271  $ �"/0�  109/2  

2 $ �"/0�  37  2 �3�45  106  $ �67��  654/31756  $ �67��  102/2  

3 8"9 . ��:��.  24  $ �"/0�  100  � ����;.,�  004/22056  2 �3�45  096/2  

4 <= �>? + �"���>?  24  . ��3�>@�  84  <= �>? + �"���>?  520/21701  � �A-3�� ����� 095/2  

5 2 �3�45  23  $ �67��  82  8"9 . ��:��.  910/18394  B +,�>#  094/2  

6 $ �67��  23  C �/3��  78  +,"��-� $ 
��.  677/16213  <= �>? + �"���>?  094/2  

7 D �	
>0 �;�"��  23  <= �>? + �"���>?  73  2 �3�45  882/15137  C �/3��  094/2  

8 $ �5��#  21  + E-F�  67 C �/3��  364/13669  G.I �.��=  092/2  

9 � ����;.,�  21 J K;�;  63  I � �!  566/13232  8"9 . ��:��.  091/2  

10 C �/3��  20  8"9 . ��:��.  61  D �	
>0 �;�"��  221/12564  J �/3�� 089/2  

  



  

  

  
www.mui.ac.ir  

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

 ������ �	
�� 
�	���� ����–  ���34  /
���
� 380� �! /� ���"# $���% 1395 440 

 ��G�� 5678 U7�� �$     !�� ������ 7�4 	�4d��/ �    >�4 2V
 T��

    f���V"
, �&7��A�H4�, �47�� 7�$ -�AH4�, ) -��.109 ) 247�1# �(106 �(

) ��X��100) &74��C, � (84!� &�d
/ )4���
$ ����� (   �47�� 7$ 2V
 T�

�$ y�,��$ &7��AH4�,   	��7�/ ��Q4� ��7X#  �� �a7? ���
� )4���4N�

  -���$ �3X�8   .��,�     ) ���X�� �	�
A
$ 567�8 U7��� ��$648/66271 �(

) 2J 7=654/31756) 2,79$.�� � (004/22056 2X�7A/ 	
���/ �� (

&' )�
�� ���� �7*�?� � �A�8�� ���� �3X8 �� -7��� �� 7�    �
�H/ )4���

-�AH4�, �� &7
/  �� 2*9/ ��, ���
� )4� �)
Az*� .	�� �74. �Q4� �

 �V4� �3X8 �� �7#�@� &74�G ���A� 2�/ 7      567�8 U7��� ��$ .��AA�

 ) ����X�� �2��34�d, 	��4d��/109/2) 2J 7��= �(102/2 247��1# � (

)096/2 ) 2A
47������, 2/7������/� �(095/2) f���������6 �(095/2 �(

v? ��G  ) ��*,���G094/2 ) 2�X4�� � (094/2  )4���*� ( �"�=7
   7�$ ��

-�� �47�     &7��, �����
� )�4� �\7�$ 234�d, 5678 .�,��� �3X8 �7�  

-�A�� ���N��p� �&' ��
"� ��, � 	4d��/ �    f���� � M�4.�� �� 7�

-�� �47� &7
/ �7#�@�   )�
��� �_, �� 7$ .	�� �3X8 �� ��G�/ �7�

2/ �5678 �� �� -�AH4�, 	V� �� 	
74�� &���    )4����
$ ���
6� �

 �3X��8 �� �� �
pT��� !��� �   ���"D/ &7����,��' ���4�� 2V
 T���  �����/ �  

.�A�8�� 2���$  

  

#$�  

�����  �$ ��a7? _A/ ����$ ��2  �7�3*��  �*"#2 �,4 &7��A�H » ��"D/ � 

-�3�,�� � 38d�2 &79V=� «�$ U7�� 5678  7��  �3X�8  7���  #7�*�G�2 

O7D,� �8 .7�,4^ �4) �� 71/ &7�, ��� �� �3X8 �  !��   T��
V2 � �4)   ��"D/�� 

+���*D/ .� 813 -���� 3����
( -���8 	���� ���� .� �@��4v 5676 �
���,� 

)!�  T�
V2 ( 7�$  !�� ��  ~7�X���  �A��H� .��  567�8  7���  �&���  ��a4k 

�8�6 �A$� \7$� )92 �=���� (4)  &7�, ��3X8 -�A�� � 7*�4(   	X�H, �$

\7$� �,4&7��AH 3�� �$ &'
( �8�6 7��  S"�C/47 �73*��  � 7�$4 &���Q 

, �3X8 !���� 5678 .	��
d 73? �4	   \7�$ O7D�H,� .�� � �4)   �3X�8 �47 

�
Q���2 .4�7 /
&7 �,4&7��AH  y�����$  �,�� ��  ��87   b�$��� (� .� �=��

"�
 ���$ �3X��8 �� -�� 7��$��
	 ����
-� 7���, .	����4^  7��$ ����a7? �������

����� 7��  &7�
�#  �A�/ �  �B$
�4&7  �/�9G2 )20 (��  ����$2  �3X�8 � 

!�  T�
V2 (B
 �/7, � "/ �7� 71/2 ���$7��� �AX8��
 +��. ��   &��7�3*� �

)4���� 71/ �� ( � �3X��8 � !���  T���
V2 JRMS �3X��8 .���� 	���$71/ 7���� 

!�  T�
V2 �4) , �7� 71/
d �a4k �8�6 �A$�  \7�$ 	XH, �$24    7�/� ���,���

� o�6 �$4) ����� �3X8 �7� � \7$ O7DH,� .� �a7?24   	��� �����6�$

� �
Q���2 /
&7 �,4&7��AH . &'4�7 /2 �87$.  

�3X8 .� ��7
H$ �$7�/ !� �7�   �3X�8 �2V
 T��  !�� �    )�4� 2V
 T��

-�,�
� �$ �� d
, �"D/  ��V e/ >4 �    ��V e/ ������� � ��d�$ �   �7��

�V e/ .	�� >Y�� �  �3X8 2"=�    ��$ (*���/ ��a7? �768   � -���

5630 !�   ��� 	�� 2V
 T�5/94   -��� .� ��=��     ��$ �� �� �3X�8 �7��

2/ 
74 7$ ��D
�, )4� � ��
���  �7�Newman )21   2����$ )*�a �� (

�3X8 !� �7� �1
? �� 2V
 T�  2�/ &7
$ �S"�C/ 2����� �7�    ��� ��A�

92-82 -�� (� .� �=��  (
3�� �7� -�A�� �3X8 )4� � �V e/ �� 7�  �

  ��AX�8��
 +��. ���Q4� ����� �� .���� 	�$71/ ��,��� �7G 2"=�

) &��73*� �4  ��� �,��� &7�, d
, (92   �3X�8 .� ��=��  !�� �   T�� 2V


JRMS �V e/ ��        �� ��� 	��� 2 7�? �� )�4� .	��� �3X�8 2"=� �

�� 71/  ���Q4� �Kretschmer )222/ �79�� ( �V e/ �� ����  2"=� �

 ���? ���*�/ ��@ �$40 -�� .� �=��     �� �� �3X�8 �� ���G�/ �7��

2/ �$ .��
�  

�"=7
 )
Q,7
/ -�� �     �"�=7
 ��� ��� &7��, �3X�8 �7�   �� ��� �

8 �� -�AH4�, ��7�/ 2X4��� ��@ �$ ��3X4      �� ��� 2�A�4 y	��� ��V,

2/ ��3X8 �� -�AH4�,   v�4�@ .� �A,���4      (�B�/ �Q4��34 ��$ �1����

.�,�8 �4�_, �)4� �$ 7A$  �»�G�� �8 24��G � «�3X8 �� !� �  2V
 T�

��V� )4� �\7�/   b���� �7$ )
�HC, �� �4�_, )4� �� .���� ��G� �/7,

Travers  �Milgram )23-�� ��� �$ &7H,� �� ��8 �4��� (   )
�/. �

 v4�@ .� 	479, ��6     2�/ (�=� �Q4��*� ��$ �1���   .�,��8  )
Q,7�
/

-.��,� .� ��*� ��3X8 )4� �� �"=7
 ) I�"1/ �4  �7G �$6 7A$ .	�� (

2/ )4� �$    ��7�3*� ����$ 2,7�' �$ �3X8 )4� �� �7#�@� 	V� &���

�3X8 �� �pe/   ����6 &74�G.	
74    �� )��8�� 7�$ �3X8 )4� �M��� ��

�"=7
 )
Q,7
/ 2��4�   ��8�6 k4��a � !� �      �\7�$ 	X�H, ��$ ���A$

2��4�  >4 �7�»>Y�� &79G «    ������ )4��AY �2�.7�� �$ .���� ��

�3X8 �� �4�_, )4� 2���$ �$     ���6���� �����
� 2#7�*�G� �7��   .� .��,�

  �7�� 71/ �"*GYu  �Kak )24  ��G�� &' �� ��� (  ���G �  ����
� 24

F

 � ��
4�� �$ �� R�$  k
���12/4  �74/4 -��� O�#� .�,�  

5678 �3X8 (
"J� ��6 �7�  -��J, � 2#7*�G� �7�   ���3"*# �

�3X8 �� &��Q����� ����V,� !� �    .��8 2����$ d
, �"D/ )4� 2V
 T�

  ��$ ���
 �� 5678 ��   f���V"
, k�
��� �-��.  ����X��  s��
  &7����. � 

v? ��G ��*,��G  �$)!� ��@ -�� (&7/. �7�  O��� 7� ��� ��  ��$  ���6 

}7B�6� �,���. )4� �&7��AH4�, 	XH, �$ &7��AH4�, !�  �����
 ��  ��$  

��@ �b���/ �"=7
 � ���*� 7$ �Q4� &7��AH4�,  ��V e/ �� � �,��� � 

2"=� �3X8   .��,��� �7GKretschmer )22  ��� 71/ �� d�
, (  ���6 � 

2/ &7
$ �A� �� )4���
 ���� k"w� �&7��AH4�, �� �V e/ � 2"=� �3X8 

���� �,��� ..�    ��7
�H$ ���Q4� ���� .� s�.  �7��  �7�3*�  ��$  	�"# 

)���8��, ���,�
� 7��$ ���
�$ � �3X��8 � .� �3X��8 ����G -�7���
� ���,� ..� &7��
/   

813 -�AH4�, �� �3X8 � !� ��a7? 2V
 T� 45 �V, .� &7��AH4�,  L
�� 

��,�
� 7$ �Q4� &7V e/ �,���,.  ���
74  �7��  )�4�  ������ ��  567�8 

��
 �� 7$ ��
74 �7� �� 71/ � �,�� � &��73*�  ��� �� &'  f���V"
, -��. 

7$ ��73*� �� 22 ��@ 2�7�
�J� -�� � 	HC, �� �� )�8�� )4���
$ 



 

  

  
www.mui.ac.ir  

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

 ������ �	
�� 
�	���� ����–  ���34 
���
 /� 380� �! /�  ���"# $���%1395 441 

��73*�  ���8�� &��Q4� 7$ 2����   �	���  ���� 	��$71/ )25  �47�8 .(

&���$ (
 � ��|? 2$��9/ � ��X�� �� -��  �7�5678 )
�HC,  �
 ��

�3X8 �� !� �  ���G) �a7? 2V
 T�12p��/ )
Az*� � ( �  ���X��  ��

����� +��. ��AX8��
 � ) &��73*�4�3X8 �� ( �  !�  2V
 T�JRMS 

�� &' �7�
 ��73*�  7��   ��$  &���A#  ��7��/  ��7�/' ��    �7�Y �\7��/  

-�8 	H,��.  

 ��G�� 5678 ��   f���V"
, �	�4d��/ �   ���X�� �247�1# �-��.� 

 !��� )4�����
$ ����� �2��X4�� � 2J 7��= �&7��4��C,   �47��� 7��$ 2V
 T���

&' .�,��$ &7��AH4�,       ����$ � �A��H� �3X�8 �� �7��
 &7��A�H4�, 7�

 -�� .� ����6 2����� �7�.7
, &��*, -���'�$     -�7V���� 2��7�V�/ �7��

2/ 2/ �7*�?� � �AA�   ) �A�87$ 2�3�/ ���
� �47� �$ ��*� ���26  )�4� .(

 v$7��1/ ����
74  ) &��7��3*� � ��AX��8��
 +��. ������ 7��$4 ��� ���$ (

�"D/ �\7�/ .��$ -7Q�,�� )4� �Q4� �  

  	�
���/ .� 2,79$.�� � 2J 7= ���X�� �	
A
$ 5678 U7�� �$

 -���$ �����6�$ �3X8 �� ���9$     &' )�
��� ����� �7�*�?� � ��,�   �� 7��

-7��� -�AH4�, �� &7
/ �
H/ )4�� �$ .	�� �74. �Q4� �  � ��7X#  ���Q4

-�� �7� ����� 	
A
$ �\7$ ��, 2*9/ �� �7B�� �3X8 7V4�  2�/  � ��AA� 

.� 2�7Q47G �d��/ �� �3X8 �����6�$    ����
� )�4� ��� )4� .� y�A�H�

�� 2*9/ ��, f��� �7#�@� �� �3X8 �$ -�9#  ��� 71/ �� .�,��� � 

) �,�� � �4�A9�272,79$.�� d
, ( 	��7�/ �� ��74. �4��� � � 7�/ �� 

�47*� &��Q����� rdG � ��8�� 7� -��$ ���$  .	��  

       �2�34�d, 	�4d��/ 567�8 U7��� ��$ 247�1# � 2J 7= ���X��

 )4��*��"=7
 -�� �Q4� 7$ ��   ��$ 74 �,��� �3X8 �7�    	�
"$7� .� �2��7�X#

 U���� -�� �47� ���$ ����
$ ��4N�   2�34�d, 5678 .�,�����6�$ 7�

 &7�, ����
� )4� �\7$ -�A��  � &' ���
"� ��, � 	4d��/ ����N��p�   7��

-�� �47� &7
/ �7#�@� M4.�� �� .	�� �3X8 �� ��G�/ �7�  

�D
�,  �� )4� 2479, ��
�»�"D/  -�3��,�� �   &79V�=� 23�8d� � «

2��4� �$ �G�� 7$  �$ �BJA/ �7�      �k� 71/ 2�*"# �7�Aw (�
X� .� ��


�47*, � 2Q�V� �7��,� )
$ �  2""* �Scopus   -��4� -7�Q47G   )
�$ �� ��

-.�? &��Q�����   ��$ .���� 	/�� �      �7���,� �7�A� �� ��� }��B6

     &7�47� .� ^��A/ �\7��/ �7���,� 7�$ -�$. &��Q����� �\7�/  ��/7,   �7��

-�3�,�� &��G &74�D�,��     (�=� 	��� ���H,��� �238d� �»  	���
�

2��J
G��) «Preferential attachment ���$ y���' �� 	��
A
# ���$ �� (

7��-�� �(=� )4� U -�� �$ ��*�/ ��@ �$ �4�G �7�    7�$ 2*4��� �7�

 2�/ (B�/ \7$ 	4d��/  ) �,��819   -��� &��8 �
7�a� -�� .� � (   � 7��

�74 2/ ��4�G (�7��,�
�) �7� �3X8 &�8 ��d$ � �8� �$ �A,���  �7�

��, � �AA� >*� 2#7*�G� ��pe/ �� 2474�� �3X8 !� �    )�4� 2V
 T��

.�A87$ ��8�� �"D/  

� &79V��=� 23��8d� O���"# -7Q���,�� &��Q������� ����� 71/ )��4� �

-�� 5678 	HC, �7�     -��� }7�B�6� ���6 ��$ �� ���6 �7�   � ��,�

-7Q�,�� �47� &��Q����� y�,���, 2�7Q47G 7�  )�4�   � 2���
A���6 ��

2/ �2*"# ���d,�    ��$ !�� ��,���  ���3"*#  -7Q��,�� ��  01��  2�"/  �

)
$ �3"*# !� ��87$ ��N��
pT� 2""* �  	�J� �� ����
� ����V,� �   +7��� �

 ���� ��V� )4� �� 247G &' .� .���   �� ��/7,Scopus   2�/ ��47*,   ����8

2/ ��73*� ���$ (*J/ )4��9$ �,���   �47�� &��Q����� 7$ 2*"# �7�

7Q�,��      	�
V
� � -��4� f���� ��$ �v4�@ )4� .� � �87$ 7����� � 7�

     2���7A���� &�d�
/ !�� 7�� ��A� >*� �\7�/ ��\7$     !�� � ��"D/ ��$

 5678H )H-Index .�$74 �4�d
� &7��AH4�, (  

2��/ �79A���
� &7��47� ��   ��\7���/ f��7���) O.\ ��
9��H� ����8

�7X�#� -�4� �7� 	,�� �2*"# � 	�7
� b��� (... � 7�    2�*"# &���N��

��73*� �4�d
� ���$    5
�BC� &��Q������ �$ 2*"# ���
 �� � 7�

.� ����
$ �\7�/ �)
Az*� � �$74 -7Q�,�� &7��AH4�,   �7�H�e/ � 7�

���� f�4N� �"D/ )4� �� �Q4�.  

  

������% � ��&�  

&747� .� ��
���$ � 7�/ )4� �/7,  2��7A8�7� �    ��8��     ��$ ���7�_/ ��9 �

-�7*��8 �  2�7���
�J� ����@394535   � 2������� 	��,�7�/ I���B/

)
 ���' 2/ &79V=� 238d� O�"# -7Q�,�� �87$. 

  

References 
1. Research Studies and Strategies Center. What is 

research? [Online]. [cited 2015 Dec 13]; Available 
from: URL:  
http://csrs.msy.gov.ir/sis_announcements/1190294.ht
ml. [In Persian]. 

2. Ardelan Eftekhari S, Cheshmehsohrabi M. 
Quantitative and Qualitative Evaluation of Astan 
Quds Razavi Library and Information Science 
Journal between 1998-2008. The Journal of Library 
and Information Sciences 2010; 13(3): 53-84.  
[In Persian]. 

3. Zare B. Evaluation of Characteristics and Issues on 

Production, Publication and Studying of Scientific 
Journals in Iran. Nemayeh Pajuhesh 2000; 16: 73-93. 
[In Persian]. 

4. Zare-Farashbandi F, Geraei E, Siamaki S. Study of 
co-authorship network of papers in the Journal of 
Research in Medical Sciences using social network 
analysis. J Res Med Sci 2014; 19(1): 41-6. 

5. Niazi S. Evaluation of Subject Trends of Journals of 
Librarianship and information sciences 1968-1998. 
Faslname-ye Ketab 2001; 45: 52-61. [In Persian]. 

6. Salak M, Bozorgi AS. Content analysis of articles 
published in "Faslname-ye Ketab" and "Library 



  

  

  
www.mui.ac.ir  

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

 ������ �	
�� 
�	���� ����–  ���34  /
���
� 380� �! /� ���"# $���% 1395 442 

and Information Science" quarterlies in 2006 and 
2007. Journal of Epistemology 2010; 3(10): 25-40. 
[In Persian]. 

7. Giuliani F, de Petris MP, Nico G. Assessing scientific 
collaboration through coauthorship and content 
sharing. Scientometrics 2010; 85(1): 13-28. 

8. Lundberg J, Tomson G, Lundkvist I, Skar J, 
Brommels M. Collaboration uncovered: Exploring 
the adequacy of measuring university-industry 
collaboration through co-authorship and funding. 
Scientometrics 2006; 69(3): 575-89. 

9. Racherla P, Hu C. A social network perspective of 
tourism research collaborations. Ann Tourism Res 
2010; 37(4): 1012-34. 

10. Hassanzadeh HM, Gorji H, Shokranehnanehkaran F, 
Valinejadi A. Scientific products of Iran University of 
Medical Sciences' authors with co-authorship networks 
in Web of Science (WOS) Database, up to 2007. J 
Health Adm 2009; 11(34): 59-67. [In Persian]. 

11. Basir Ghafouri H, Vakilian M, 
Mohammadhassanzadeh H, Farahmand S. Mapping 
of co-authorship network of iranian emergency 
medicine using cluster analysis. J Health Adm 2012; 
15(48): 69-80. [In Persian]. 

12. Erfanmanesh MA, Rohani VA, Abrizah A.  Co-
authorship network of scientometrics research 
collaboration. Malays J Libr Inf Sc 201; 17(3): 73-93. 

13. Hassanzadeh M, Khodadust R, Zandian F. Analysis 
of co-authorship indicators, betweenness centrality 
and structural holes of the Iranian nanotechnology 
researchers in science citation index (1991-2011). 
Iranian Journal of Information Processing and 
Management Quarterly 2012; 28(1): 223-49.  
[In Persian]. 

14. Ofori-Adjei D, Antes G, Tharyan P, Slade E, Tamber 
PS. Have online international medical journals made 
local journals obsolete? PLoS Med 2006; 3(8): e359. 

15. Tavakolizadeh Ravari M. Ravarmatrix: 
concordancing software. 2nd vers. [Computer 
Software] [Online]. [cited 2015 Nov 18]; Available 
from: URL: http://www.mravari.blogfa.com/post-
11.aspx  

16. BorgattiSP, Everett MG, Freeman LC. Ucinet for 
Windows: Software for Social Network Analysis. 
Harvard, MA: Analytic Technologies; 2002. 

17. Van Eck NJ, Waltman L. VOSviewer. Leiden, 
Netherland: Leiden University, Centre for Science 
and Technology Studies; 2009. 

18. Miguel S, Chinchilla-Rodriguez Z, Gonzalez C, de 
Moya Anegon F. Analysis and visualization of the 
dynamics of research groups in terms of projects and 
co-authored publications. A case study of library and 
information science in Argentina. Information 
Research 2012; 17(3): 524. 

19. Abbasi A, Hossain L, Leydesdorff L. Betweenness 
centrality as a driver of preferential attachment in the 
evolution of research collaboration networks. Journal 
of Informetrics 2012; 6(3): 403-12. 

20. Erfanmanesh M, Basirian Jahromi R. The co-
authorship network of the articles published in the 
National Studies on Librarianship and Information 
Organization Journal using social networks analysis 
indexes. National Studies on Librarianship and 
Information organization Journal 2013; 24(2): 76-96. 
[In Persian]. 

21. Newman MEJ. The structure of scientific 
collaboration networks. Proc Natl Acad Sci 2001; 
98(2): 404-9. 

22. Kretschmer H. Author productivity and geodesic 
distance in bibliographic co-authorship networks, and 
visibility on the Web. Scientometrics 2004; 60(3): 
409-20. 

23. Travers J, Milgram S. An experimental study of the 
small world problem. Sociometry 1969; 32(4): 425-43. 

24. Yu S, Kak, S. A survey of prediction using social 
media.ArXiv e-prints [Online] [cited 2012 Sep 1]; 
Available from: URL:  
https://arxiv.org/ftp/arxiv/papers/1203/1203.1647.pdf 

25. Danesh F, Abdulmajid AH, Rahimi A, Babaie F. 
Collaboration rate among researchers in research 
center of IUMS in carrying out research projects. 
Health Inf Manage 2009; 6(1): 43-52. [In Persian]. 

26. Mirza Mohammadi A, Ramezani A. Social networks 
analysis with education of UCINET software. 
Tehran, Iran: Jamee-Shenasan Publications; 2012.  
[In Persian]. 

27. Ghahnavyeh H, Danesh F. Collaboration rate among 
researchers in IUMS medical and paramedical 
national seminars. Health Inf Manage 2011; 7(4): 
556-65. [In Persian]. 



 

 

1- MSc Student, Department of Medical Library and Information Sciences, School of Management and Medical Information Sciences 
AND Student Research Committee, Isfahan University of Medical Sciences, Isfahan, Iran 
2- Instructor, Department of Medical Library and Information Sciences, School of Management and Medical Information Sciences, 
Isfahan University of Medical Sciences, Isfahan, Iran AND PhD Student, Department of Medical Library and Information Sciences, 
Virtual School, Tehran University of Medical Sciences, Tehran, Iran 
3- Associate Professor, Health Information Technology Research Center, Isfahan University of Medical Sciences, Isfahan, Iran 
4- Department of Knowledge and Information Sciences, School of Literature and Humanities, Lorestan University, Lorestan, Iran 
Corresponding Author: Ahmad Papi, Email: papi@mng.mui.ac.ir 
 

 

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���34 
���
 /� 380� �! /�  ���"# $���%1395 443 

Journal of Isfahan Medical School Received: 03.02.2016 
 

Vol. 34, No. 380, 4th Week, June 2016 Accepted: 04.05.2016 
 

 
Study of Co-authorship and Social Network Index of Medical Domain: A Case 

Study "Journal of Isfahan Medical School" 

 
Elaheh Mazaheri1, Ahmad Papi2, Firoozeh Zare-Farashbandi3, Ehsan Geraei4 

 
Abstract 
Background: This study carried out to assess co-authorship network of 1298 articles published in Journal of 
Isfahan Medical School (JIMS) during 2010-2014 using co-authorship network analysis.  

Methods: The study was done by scientometrics approach and using co-authorship network analysis that 
assessed macro and micro indicators of the network components of 1298 articles. Ravar Matrix, UCINET and 
VOSviewer software were used to draw and analyze the co-authorship network. 

Findings: Assessment of the authors' performance proved that Nilforoushzadeh (41), Akbari (37), Farajzadegn, 
and Haghjooye Javanmard (24) allocated the first ranking in the productivity index, respectively. Furthermore, 
analysis of co-authorship network demonstrated that in betweenness centrality index, Akbari (66271.648), Salehi 
(31756.54) and Rouzbahani (22056.004) had a good position in the network. According to the closeness 
centrality, Akbari (2.109), Salehi (2.102) and Ataei (2.096) possessed the shortest distance with other nodes. 

Conclusion: Scientific collaboration network of the medical domain in JIMS has the features of a small world 
network and is in conformity with the theory of 6° separation. Additionally, the study provide a good chance for 
the young investigators to identify the most active and creative researchers in scientific productivity to benefit 
from their knowledge and experiences through the scientific collaborations. 
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� ��]� ���G $�@  
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X���]7�W� 6���� -� L��� e!��@ 
	�  	
���� 
	 ���B!�	 0��8!��K� ����

      �7��%�A� f���8, ��!� � ������	 �,��M��!,
 �=�V!M � 	�3�� �[��[G

   ���� � ��	�[� �
���� ���� $�@ !`!7 ���, �� 	�3��  ��
 .  ��@ 
	

H�A�     ������	 �,��M��!,
 ��� ���� $�@ !`!7 �g� �!@�� 	
�� 
	 -��@

X���>��      	
��� 6��� 
	 ���V!� X��]7�W� <��3�� � 	
�	 	�(� $
�!8�� 

��  ��� � ��� L%� �� ��V!� �"��� 
	  ���,. � �
�h�� 6!%@�   6���

 ���G *��=��M � �����	 �,�M��!,
 6!� _�+,
� 6!!], b @ �� �]7�W� 
	

 ��
�%!�+� �� 1� �	�& <�3�� �� %@ �>� ����	 ���� ����	.  

  

��� 	
  

�]WB� ��� -� �]7�W� 6��-  ��]��( �� 	�� �'!'S,    ��� �
 �� $
���� $

 $
��� H���= j���300   ���� ����	 $
�%!� �� 1�+� 
�%!�2   	��(�)

 $C�� $����� ��"  �� ���� �	126  -� kM10    (�	��� ������ �2��

)8�� *!KV, (      H��� 
	 �� �� R��/��� ��
��%!� .	�	1392   ����� 
	

 �� %@ �>� ����	� ���M  . ����	 *��� � H�]= $X�21Y� 	�(�� 
	 

� ���M $ �� *��� �@ X � �k�( �6� 1��� ��  ��-) ����	10  H��� � 

 $C��10 H��(1��� � �� 6![��!� ��,�M��!,
 X � ��,�M��!,
 H���8'� 

�<�,  6![���!�  $��,  � ��!�8!'&   6![���!�HDL   6![���!� �LDL   ��Y  

1 ���%� 
	 ���^& H��   $ -� kM ��"12-10    	
�� �������� �2���

. � �8!7 LG  

�k`� n���� *P�A � � -� 6![��!� I���-� $�@ H�� L� �"� � 

X����]� �%VG <�3�� �� � �� X
�P �	�	 $�@ $
��� 	
��  <���  
���=� 

SPSS �/8�  $19 )version 19, SPSS Inc., Chicago, IL(   �� 

�  ���-� -� �	����� ��2
χ �!7��� . �	�&    

��	� S� -� �]7�W� $�@      ��
��%!� ��"�� ��� 	��� 6��� ��O�A $ 

�����	 �� 1�+� H�� �@  *�+� -�  Z!/�V,  $
��%!�  1��+�   ��	�� �  ��!� 

�'!" -� ��
�%!� ����	 �� 1�+� ��� 2  ]� -� 1���  N
���2 ��  �����	 

<� �� �� *!KV, � ���M 
	 ���� ����	   . ��	�� �	�� ��
 6��� -�  H��Y 

�]��� X � ��
�%!� $1��� �� ����	 Z/V���  o	���    ��� 6��� 6%�O 

	� ], I���-� $�@ _���� �� *��=��M ���G  ���  
��%!� 
	  H��Y   L��

H�� <�3�� �	�	 �	�� 
	 6!� 	��=�   ��]7�W� 	
���  X������  	���  ���  ��� 

6�=�& 6![��!� �,  A *��� �7�+� 6�� *KV� b�Y��  �.  

  

���
	 	
  

 ��]7�W� 	
�� ��
�%!� *� -�104 ) ���7/34    � 	��� ( �P
	196   ����

)3/65      ��]7�W� ��S, 	���=� ���� 6![��!� . �	�� �- ( P
	6 ± 54 

 �� 	�� H��� ��j��  ���-�Kolmogorov–Smirnov  f�-�, �]!+Y

 .���	106  �B���� ���    ���- $1���� $10   � H���194   �B���� ����  $

 $C�� $1���10  H�� �6!�q%@ . ����	167      �,��M��!,
 ��� 1��+� ����

 � �����	133  -� . �	�� 1�+� �!9 ���167    �1��+� 	��= ���34    ��� ����

�B���  ��- $10  � H��133 �B��� $�
�	 ���  $C�� $10   ��� 1��� H��

. �	�� ����	  

��%@  H� ( 
	 �� 
�Y1  ��� � @�V�     *���=��M 6![���!� �		��&

+� ��
�%!� ���G    �����	 ��� 1���� X � �� �1�+� �!9 � �,�M��!,
 �� 1�

��]� $
��� _�+,
� . ���� � $
�	  

  

 ����1��	
� �
� �	 ��
������ �	 ���� ��� � ���� ���
��	 �	��  !
"��� #�$%
�� . '	
!( �	 ��	� )  

���� ��	
��� ����	��  ��	������ �� ����  ��� ��	������ �� ����  ����� P 

�)*�� �* �  "+,10 ��� -*�+�  

�." /�0 $�1  770/171  990/183  987/0  

�"1 /3�43�+"  500/158  530/164  284/0  

HDL 800/42  540/42  652/0  

LDL  626/108  870/109  930/0  

�)*�� �* � �7�* 10 ��� -*�+�  

�." /�0 $�1  700/187  180/194  330/0  

�"1 /3�43�+"  900/179  790/162  236/0  

HDL 800/41  750/42  173/0  

LDL  679/115  260/139  143/0  

HDL: High-density lipoprotein; LDL: Low-density lipoprotein 
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 ����2��	
� 
	 ���
��	 �	��  !
"��� #�$%
�� .  �!+ � ,
	 )��	� )10  ��� ��
������ .�/ �
� �	 '	
!( �	 �
������0�1���  

���� ��	
��� ����	��  
��	������ ��  

����� P 
!"  #$���  %	�&  

�)*�� �* �  "+,10 ��� -*�+�  

�." /�0 $�1  710/181  183/161  000/162  779/0  

�"1 �+"/3�4  190/164  830/164  000/225  339/0  

HDL 520/41  830/47  000/55  092/0  

LDL  124/108  950/111  000/62  607/0  

�* �)*�� � �7�* 10 ��� -*�+�  

�." /�0 $�1  240/182  170/202  700/183  092/0  

�"1 �+"/3�4  070/206  280/178  400/157  405/0  

HDL 760/41  310/42  400/38  520/0  

LDL  188/105  205/120  300/113  605/0  

HDL: High-density lipoprotein; LDL: Low-density lipoprotein 

  
       4�8A ��� �����	 ��� 1��+� ��
��%!� 
	 ���G *��=��M 6![��!�

�!9 �,�M��!,
 X �  H� ( 
	 �!,���!7��M2 .��� � ��  

�� ��V� n���� �6!�q%@    
	 ����G *���=��M 6![��!� 6!� ��  @	

     �B���� ��� ��!,���!7��M ��
��%!� � ��!,���!7��M �!9 �,�M��!,
 ��
�%!�  $

 $C��10  ��- � H��10  ���]� $
��� _�+,
� �����	 �� 1��� H��   $
�	

 	
� � 	�(�)050/0 > P(.  

��=��   1��+� ��
�%!� ������= �� _���� $�@    aW�� � �,��M��!,
 ���

 H� ( 
	 ���G *��=��M3 .��� � ��  

  

 ����3��	
� 
	 ���
��	 �( ��
������ �	 ��	� �%����" .  '	
!( �	 ��	� )

 �!+ � ,
	10 �	 '	
!( �	 �
� �	��  !
"��� 34� �
�  

��	������ �� ����  
(�(�%) ���� ��	
��� *+$ 

����� P 
,	�  ���	�  

�)*�� �  -*�+� "+,10 ���  

�." /�0 $�1  48/34  16/29  355/0  

�"1 �+"/3�4  00/25  00/35  213/0  

HDL 26  34  294/0  

LDL  33  30  439/0  

�)*�� �7�* -*�+� � 10 ���  

�." /�0 $�1  68  68  539/0  

�"1 �+"/3�4  67  69  435/0  

HDL 65  70  294/0  

LDL  70  66  351/0  

HDL: High-density lipoprotein; LDL: Low-density lipoprotein 

  

    ���!r��  ��G ��!���&
 ����-� n���� �� �(�, �� �� 6�� 6%O  $

�+,
   X �� � ��" ���G *��=��M �]!+Y �!9 � �]!+Y s�W� 6!� �$�

��]� $
��� _�+,
� �����	 �� 1�+� ��
�%!� 
	 �,�M��!,
   � @��V� $
�	

  V�)050/0 > P(.  

      ��+,
 L!��837 ��!���&
 ��� _����� n�����   
	 ����!r��  ��G $�  

 H� (4 .��� � ��  

  

 ����4���� 6��
71 �����8� 9!
�% . )�  ��
������ .�/ �	 :��;�� ���

 ���
��	 �( ��< �	��  !
"��� �=��> ��� � �=��> ?�4� �
� �	  

'	
!( �	 ����  

���-� ��.��  Estimate  Std. Error Wald  Sig.  

TC 
�839:  

�839: "3;  

136/0  30/0  21/0  64/0  

TG 
�839:  

�839: "3; 

030/0-  22/0  19/0  89/0  

HDL 
�839:  

�839: "3;  

010/0-  22/0  02/0  96/0  

LDL 
�839:  

�839: "3;  

016/0-  30/0  03/0  96/0  

TC: Total cholesterol; TG: Triglyceride; HDL: High-density 
lipoprotein; LDL: Low-density lipoprotein 
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�        $�
 ��� ���� �����	 $
��%!� N
���2 -� ��K�

0VG �� �!gt, �@ 	
�^& .u
 4!��    ��� j��8A �%8� 
	 ���" $�@

�!K+� ��]� 0VG 4B2 
�� $      ������	 �,��M��!,
 -���� T�2�� �0VG

��  ��3� .	�� 
	 ���
�K%@ ��]7�W� $�    � <��� $�@ �!`!7 ��O�� ��



 

  

  
www.mui.ac.ir  

������ �	
 ����
�	�� ��
��� � ������� �
�� �� �
���  �
�2 ����� ��	
� �
��� � 

 ������ �	
�� 
�	���� ����–  ���34 
���
 /� 380� �! /�  ���"# $���%1395 447 

 X�(
	�����	 �,�M��!,
 .'�/� ��  $�
 ��194  
�%!�   � ��	�	 <��3��

  ��=��
	���%� 
	 �����	 �,�M��!,
 ������= ��     $��,�`!@ ��� 1��+� $�@

���%� �� �+8� �%7���8'��`!@ � �� ��!8!'&   aW�� �� ���@ ��]!+Y 

$�, � H���8'� 8!'&! ����	  ��� ) 	�� ��V!�4(.  

6�� �� �(�, ��  ���� �!7��� ��  ��]7�W� 
	 ��
��%!� $
 $  �O�A�   ���

�]7�W� $  	��� 
	 ��
�K%@ � ��3� )4(  	��� X������ ��    ��	�& 
��B� 

 v�
 �� �!� �]7�W� 6�� X�21Y��]7�W�  $ �!7��� ��V��		�&.   6��� 
	

v�
� �@ ��
�%!�  ���- ���& �	 10    $C��� � H���10   �B���� H��� $ 

 ��=�& 
��� ��
�� 	
�� ���&� ( �����	. @ 
	���& �� �� 	��=�  j���

$�, aW�  ��!8!'& )$C�� 150 ��- � 150 �'!�    ���	 ��� <��&  ���!7 �

, H���8'� aW�) <� $C��200  ��- �200 �'!�    ���	 ��� <��&  ���!7(� 

 aW�)LDL  $C��130  ��- �130 �'!�   ���	 ��� <�&  ���!7  aW�� � (

)HDL ��- 40  $C�� �40 �'!� ��	 �� <�& ��!7(    0!�8B, ����& �	 ��

 � �  ��@ 
	 �����	 �,�M��!,
 ��!� �     ��	�& Z/�V� ����& �	. 

k`��  -� �	����� �� ���-� $
���2
χ   ��� �����	 �,�M��!,
 6!� _�+,
�

 � f��� ����-
� 	
�� ���G *��=��M. �]7�W� j����� $  � � <�3��

� n���� � �� �� ��	�     ��
��%!� 
	 ����G *���=��M ���!�   ��� 1��+�

����	�      �,��M��!,
 X �� ��!� � ������	 �,�M��!,
 �� 1��� 
	 �VB�

��]� _�+,
� � ��� � �����	 �� 6!� $
�	   ��	�[� � @�V� �@o   6���

��=��� ��  ���!�- 
	 6!BBS� $��� ���%�@�
  ���, $    �����	 N
���2

 ���2 . ���  

�]7�W� 
	 $ �O�A� �B��� �� ���1�+� 
	 $   ���-10    
	 � �����	 H���

�B��� �� ���1�+� $  $C��10 �W��
 ����	 H�� $  ���]�    6![���!� 6!�� $
�	

 H���8'� <�, �    ��]7�W� 
	 . �V� � @��V� �,��M��!,
 �� 1��� $ Mathur  �

Mathur  H���8'� 6!� �Y�+,
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�	 ����/%@ �O�A6(  ��]7�W� 
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��K%@ � ��3�� $
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����� ) ��� � � v
��& $
�	4�]7�W� �� �� (  ��]7�W� � �O�A $  $

Mathur  �Mathur )6.	
�	 X���r� (  
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	 $  ��O�A�  �����& �	 
	 ��� ����1�+� �����	 � ���W��
 $ 

��]� $�, 6![��!� 6!� $
�	  �8!'&!     � @��V� �,��M��!,
 ��� 1���� �  ��

����]7�W� 
	 . ���V� $ Cetin ) ��
����K%@ �9 (����W��
 ����!�  6!���� $�

$�, 8!'&!  ��� �� ��� � V� � @�V� �,�M��!,
 �  ��  n����� ��]7�W� $ 
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�]7�W� $ Mathur  �Mathur )6�(  $��, 6!�  �8!'&! �,��M��!,
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 6!�HDL ) ���	 	�(� �,�M��!,
 �10]7�W� �� �� (�  $ � �O�A �!�

�]7�W�  $Cetin ) ��
�K%@ �9( .	
� � ����/%@  

�]7�W� 
	 $ ��!" �B��� �� ���1�+� 
	 $  ��-10  
	 � ����	 H��

    $C��� �B���� ��� ���1�+�10   �����	 H����  ��W��
 $  ���]�   6!�� $
�	

 6![��!�LDL    �V� � @��V� �,�M��!,
 �� 1��� �   ��!� � ��]7�W� 
	 $ 

Cetin ) ��
�K%@ �9�( �W��
  6!� $�LDL   � �V� � @�V� �,�M��!,
 �

�����  ���]7�W� ���� ���� $ 	
�	 ������/%@ ���O�A�  ��������]7�W� 
	 $   

Rama Krishna �W��
 $  6!�LDL ��]� �,�M��!,
 � ) ��� �	�� 
�	5.(  

�]7�W� 
	 $  �O�A � �]7�W�X� Rianita  ) ��
��K%@ �7  ��!� � (

Cetin ) ��
�K%@ �9�( ��]� _�+,
�   H����8'� 6![��!� 6!� $
�	 <��, �

$�, 8!'&! � ��HDL� LDL     ���� � 	��(� �,��M��!,
 X �� � )9 �

7o(  ���]7�W� 
	 ����� $ Rama Krishna ���W��
 $ ����]�  6!��� $
�	

 H���8'�<�,$�, � 8!'&! � ��HDL� LDL  � �,��M��!,
 X � �  	��(

) ��� ����	5 �� �� (��=��  $�@�]7�W� $     X����r� ��h� 6��� -� �O�A

.	
�	 �]7�W� 
	 �� 6�� 6%O       X �� 6!�� ��!� ��
��K%@ � ��3�� $

$�, � H���8'� aW� � �,�M��!,
  ���]� _�+,
�  ��!8!'&   	��(� $
�	

) ���	4.(  

�]7�W� 6�� 
	�  ����&        X �� H��Y w��S7 -� ��8��B� 	
��� $��@

 $
�%!� �� �	�� � � ��8%@ �+8�. ��8%@ �&�  ���  ����& $-��   ��@


�V= H���� ���!� j��� �� $
�%!� X � H�Y �� ��12  ���!� � ��"

   ��� H�����  ���" )HbA1C   ���Hemoglobin A1C (   X
��P ��!�

�� �=�&� ��  � %W�x6    6!�� _��+,
� 	�(� < 2 �� 	�(� 	
�� 
	 �,

 �����	 �,�M��!,
 � ���G *��=��M� X��y� o	�
�� 6�� ��+7��   <�'��8�

���%� 03A $  $�,C��	�� ���& 
	 �, ��8%@ 	��=� $ ���    *���� 	� �],

 �8��B� �[� K� �� 	��=� -� �7�+�	�& � .    ����!� ��� ���� ��# �� <-C

) ��"  �� � ��" 
�V= H����HbA1C(�  � �� ���g 0>� *��2  
	 $�

 �,�M��!,
 X � � 	�3�����  ���8%@ �� ��   ����& $-���    	
��� $��@

�8��B�� ,t�� �!g  b^A ���& �	 6!� $
��� w�S7 -� �@�� �� �, � 	t �!g

z!�	 � ��>� ���G *��=��M �� Z/V� �, 		�&.  

�3!��  �� 6�� ���>� $�!&�]7�W� 6�� 
	�   $
���� _�+,
� ���& e!@

��]�    
	 �� X �� ��!� � �,�M��!,
 �� 1��� � ���G *��=��M 6!� $
�	

 ��
�%!� �� 1�+� ��� ����	2 ��� � 	�(�. �&�   ��G   ��]7�W� 6��� 
	

��]� _�+,
�    �V� Z/�V� $
�	�  ����     ����%� 	� �], I����=� ���   � ��@

��8%@ �!9 � 1�+� 	��=� $-��  ���!� w�S7 -� �����	 �,�M��!,
 �� 1�+�

V= H����    ���"  ��� H����� ����!� � ��" 
� )HbA1C   ��� ��1�2 �(

��8%@ z!�	 �����  ��� �$
�%!� X � H�Y �h� -� $-��    	
��� 
	 ��,

     ����G *���=��M � ������	 �,��M��!,
 6!� _�+,
� 	�(� < 2 �� 	�(�

	�%� �h� 
�>{�.  



  

  

  
www.mui.ac.ir  

������ �	
 ����
�	�� ��
��� � ������� �
�� �� �
���  �
�2 ����� ��	
� 
��� �� 

 ������ �	
�� 
�	���� ����–  ���34  /
���
� 380� �! /� ���"# $���% 1395 448 

���%��1 � �23�  

�� <-C 	�" �� ��& �8��� �!'� -�  ���	    6��� <��3�� 
	 �� ������2 $

        6� ���M ���@- ����	 0���" 
����� �|��� ��� � �	�� $
�K%@ �]7�W�

      ��� ��W��
 
	 �]=���� N
��], ��& ��8��� �6%O 
	 . ���%� ���	
 �

�	�%�� v
��& �7�B� . �� 

  

References 
1. Saikumar S, Giridhar A, Mahesh G, Elias A, Bhat S. 

Awareness about eye diseases among diabetic 
patients: a survey in South India. Community Eye 
Health 2007; 20(61): 16-7. 

2. Real JT, Valls M, Ascaso P, Basanta ML, Viguer 
AA, Ascaso JF, et al. Risk factors associated to 
hospitalization in diabetic patients with foot ulcers. 
Med Clin (Barc ) 2001; 117(17): 641-4. [In Spanish]. 

3. Stratton IM, Kohner EM, Aldington SJ, Turner RC, 
Holman RR, Manley SE, et al. UKPDS 50: risk 
factors for incidence and progression of retinopathy 
in Type II diabetes over 6 years from diagnosis. 
Diabetologia 2001; 44(2): 156-63. 

4. Shoja MR, Mahdavi M, Manaviat MR, Besharati 
MR. Serum lipids and various degrees of diabetic 
retinopathy. Tehran Univ Med J 2007; 64(11): 57-64. 
[In Persian]. 

5. Rama Krishna K. A one year cross sectional study to 
determine the relationship between serum lipid profile 
and diabetic retinopathy [Doctoral Thesis]. Belgaum, 
India: Jawaharlal Nehru Medical College; 2009. 

6. Mathur A, Mathur R. Study of association of serum 
lipids with diabetic retinopathy in type 2 diabetes 
mellitus. People's Journal of Scientific Research 
2013; 6(1): 94-7. 

7. Rianita R, Bardosono S, Victor AA. Relationship 
between plasma lipid profile and the severity of 
diabetic retinopathy in type 2 diabetes patients. Med J 
Indones 2008; 17(4): 221-5. 

8. Fauci AS, Braunwald E, Kasper DL, Hauser SL, 
Longo DL, Jameson DL, et al. Harrison's Principles 
of Internal Medicine. 17th ed. New York, NY: 
McGraw-Hill; 2008. p. 1859. 

9. Cetin EN, Bulgu Y, Ozdemir S, Topsakal S, Akin F, 
Aybek H, et al. Association of serum lipid levels with 
diabetic retinopathy. Int J Ophthalmol 2013; 6(3): 
346-9. 

10. Jayalakshmi V, Satya Narayana K, Sravanthi K, 
Ivvala AS. The evaluation of serum fasting blood 
sugar and lipid profile including Apo A and Apo B in 
diabetic retinopathy subjects. Indian Journal of Basic 
and Applied Medical 2012; 1(2): 94-102. 



 

 

1- Assistant Professor, Department of Ophthalmology, School of Medicine, Hamadan University of Medical Sciences, Hamadan, Iran 
2- Assistant Professor, Department of Pathology, School of Medicine, Hamadan University of Medical Sciences, Hamadan, Iran 
Corresponding Author: Hamid Reza Ghasemi-Basir, Email: hrgb2004@yahoo.com 
 

 

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���34 
���
 /� 380� �! /�  ���"# $���%1395 449 

Journal of Isfahan Medical School Received: 22.02.2016 
 

Vol. 34, No. 380, 4th Week, June 2016 Accepted: 12.05.2016 
 

 
The Study of Relationship between Diabetic Retinopathy and Lipid Profile in  

Type 2 Diabetic Patients 

 
Fatemeh Eslami1, Hamid Reza Ghasemi-Basir2 

 
Abstract 
Background: Type 2 Diabetes is one of the most prevalent diseases of developing societies. Diabetic 
retinopathy which is considered as a specific complication in type 2 and 1 diabetes, is one of the most 
complications of diabetes. Blood sugar control and the duration of the illness and lipid profile [total cholesterol 
(TC), triglyceride (TG), low-density lipoprotein (LDL), high-density lipoprotein (HDL)] are the most important 
factors in creating diabetic retinopathy. In this study the effect of lipid profile in creating retinopathy was 
evaluated as aside factors.  

Methods: The study was performed in the form of analytical-sectional. The society under study in this research 
includes 300 type 2 diabetic patients who have active cases in the center of diabetes of Hamadan city, Iran, 
during 2013-2014. The relationship between lipid profile and catching retinopathy were studied in them. The 
data was analyzed by SPSS software and χ2 statistical test. 

Findings: Altogether 300 patients were studied. 167 people were catching diabetic retinopathy. From 167 people, 
34 people suffer from diabetes less than 10 years and 133 people catching diabetes more than 10 years. The 
statistical analysis done on the similar people regarding to the duration of diabetes didn’t show any significant 
relationship between lipid profile and catching retinopathy in type 2 diabetic patients and its acuteness. 

Conclusion: Based on findings, lipid profile in type 2 diabetic patients didn’t show any significant relationship 
with catching retinopathy and its acuteness. 

Keywords: Diabetes mellitus, Type 2, Lipid profile, Retinopathy 
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Abstract 
Despite all prevention methods, hepatitis B virus (HBV), which can cause acute and chronic hepatitis, cirrhosis 
and liver cancer, still has remained endemic in many areas and more than 350 million people are chronic carriers 
of this virus in the world. The incidence of hepatitis B infection has significantly decreased among the patients 
with end stage renal disease during the past few decades due to factors such as blood screening for HBsAg and 
anti-HBc, reducing the need for blood transfusion after the advent of erythropoietin, hepatitis B vaccination and 
the implementation of infection control measures in hemodialysis units. It seems that HBsAg test is sufficient for 
the diagnosis of HBV infection in most end stage renal disease (ESRD) patients. However since the biochemical 
tests often cannot be reliable to indicate the status of liver pathology, the liver biopsy is the best method to 
ascertain the activity of hepatitis and the degree of cirrhosis. It is often recommended when antiviral treatment is 
being considered and before kidney transplantation for assesses the activity of HBV-related liver disease. 
According to the side effects of interferon-alfa among dialysis patients, nucleoside analogs are better choices for 
the treatment of hepatitis B among these patients. Finally it should be noted that Entecavir is the recommended 
first-line oral medication for hepatitis B among these patients. 
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