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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  ��

��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��� �� .��(=� .��+  

VCAM1 )Vascular cell adhesion molecule 1(  	OPN 

 
�(d!��� �� j��(� ��-�9�d�" �i� ' !�� f���*	�9� �	� (� �# ��!%-

 ���+�8 ."��� k��� ^g�(*�� ��    .�� $���� l	(�1 �    (�G� �� .�9��+

��-�9�d�" �� 
�(d!��� 4�0*�  4��� �j��(�  ��-T   	 <������ b�(E <�

4��� 
�� <� _(=� �   ���-   ���	 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��+(*)SPP1  �����

Secreted phosphoprotein 1(  f	<���	(# �	� (� 4  ��(�F  ��!Y(D 

����� 	 .��oT� <� .���� ,��%�Y��� ����- ���* �����*�e�#�9 )SNPs ����   

Single nucleotide polymorphisms ($& ���� ��T����*  ����"�TY

       ��!�%- [/*(�� .��
�� ���� ����
�� 
����c �� �	� (- �� 	 ���
��  

)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(.  

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

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

����$�� �� p(��T� $����� ����9 ��+����� )mU��� 	�����!�
 D (�� 

�-��3# 	 bE��� q�!)� �$� = �T"�U� �  5�- �� (n�8 ���(�. 

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

rs1449263 ��  $Q (*��	(�ITGA4 � ���$���
 �� 6!/� RRMS   

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

�+ f�:9� ,"�� �-�+.  

  

��� 	
  

�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 ������� ��	
� -������ . 

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 (���>!�� �+.  

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

MasterMix5x )DNA ����<�(
 Deoxynucleoside triphosphate  ��� 

dNTP � 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  _��N �� ���  ���8(� �  4��TY   <����  �"	�.   

95 �=�� � !9��. ��(D    _��� ���15 F�� ��R   �^t�� 	40   ���(c

 S��+)����*�9��$� 95 �=�� �  !9���.  ��(�D  ���  _��� 15 9�G ���� 

4���0*� 60 ���=�� � !9����. ��(��D  _���� ����20 9�G�����  v(!��%D  

72 �=�� � !9��. ��(D ��  _��� 20 9�G ��� 	 �� � 9 ���  ���8(� � 

�	y  Sg��+)1 -A <� (95 -60 ���=�� � !9����. ��(��D ����Y� �����X   

2/0 �=�� (� 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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 ���OPN  �ITGA4  ��MS  ������� ��	
�-������ . 

  
��� 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	  

�����  ����  ����  

 �����)����(  
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CI: Confidence interval; OR: Odd ratio 
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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 patients 
with MS 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. 
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