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C�� ��  ��/������ ���� �� 23 :;8 �����  .D�� )"E�F ���G )5�6 ���$ �
�
� ��� ��/)
�$� �� ��1G H�I#�=$ J
�"8 K��� �� �)I#�=$ <
� �  L�16��

��M N.�E��$ T>C1541-3-TIM ������ N.�8��$ )� )5�6 �� � '�P�6�$�� D
�6�3 ������ ���� ��   !�"#�$ � '�P�6�$�� D
�6�3 ������ �� )��Q$ �
��

 ��
������� L�16�� � �8����E ����� R'/ ����M N.�E��$ T>C1541 -3-TIM  �� N#�� ���E� �� ).
�;$ �� �
�������  !�"#�$ )� 0"1$ 2������ ��

8� 2�47S� D�I�5'+ T�U.  

��� :��  ��140  � ���$ ���F 2��
& )� 2�47S� 2�"�� �� �
�������  !�"#�$ )� 0"1$ �����138  '/�+ ���F 2��
& )� N#�� ��E  

)8��8 X�6�89 .'+ T�U8� ���F  H��7"$ ��/T>C1541-3-TIM  ��DNA  ��
�6 �� ���7"�� �� �'+ Y��@"��PCR-RFLP   

)Polymerase chain reaction-restriction fragment length polymorphism �� ���7"�� �� J
�"8 ���*�� .DE�F ���G ����� ���$ (

T�8  ��ZE�SPSS '+ T�U8�. 

����� :��  X�6�89 �8����ECT �
I$ L�16�� � ��� N#�� ���E� �� �"Q�� ��
�������  !�"#�$ )� 0"1$ ���E� ��  <�� ����T>C1541-3-TIM  ���� �

) D+�� ��5� 2�47S� D�I�5 �� �
�������  !�"#�$ ������08/4  =OR �009/0  =P(. 

����� :����  29TIM  T���$��* ��� ��2/33q5 \��M N�]
6 �� ��4$ :;8 � D�� )"E�F ���G 2�.8�  � '8��M  �>6 ��9�#3 )��5 �� �
�
� ��/

������ .���� �
�
� ��� ��/  )* ��� 2�Q8 �)I#�=$ <
���M N.�E��$ T>C1541-3 -TIM  �� 2�47S� D�I�5 �� �
�������  !�"#�$ ������ ���� ��

�$ L�16�� '+��.  
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�����  

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

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

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

-.���  ���  /�#��  0�. �� 123 �� )��* �� ����  �%�4� 
 

��*�.�3� 0� 567 �� ���&  8����  ��'�  +�,"�  0���9 

���� /����. )1 ���� .( <���������=�� �����23  �
/��9 ��  

5/2 ����1�  � 	� 1��(= ���� �� �AB ��& �� �����   C�B�

�� /B�� )1� .(����� MS DE% %FG��  �����"  H���I� 

E��J�3 �BK�� 
 L%��M�� N�� �BK�� �� ���O  ���  ���# 

)2E� ����" 0��= 	� .(�J3� ��   D�B�A" 0�� 1��%   3��'

PQ���D R��L=����3 PS
�D TL%�0 ��  ��B �� <��% 


#����/    �BK �����" .����B ����#� ��� B ��-   	
��� ��

������ MS UVB �(�� /B��� )3 .(  

	� ���A��� �� )Genome-wide association studies( 

GWAS  8�� �%2010  �
/96 GWAS ���� ������ 

MS   �/�# Z�OB�  D��� 12 �� 0�.  3��'  /��[�&   0�� 1K

�BK ����" 1���"�� �-R��U  �/��'� �     0�� 6���� ��J�

������ MS ����#��  /�#/B  �� 0���= 	� .�    0�� 1���%

��N  )�*�R��� 1K ��   ���'R7-IL3 R2-IL 358CD  


3STAT ���B ���#� )3.(  

 1KT cell immunoglobulin and mucin )TIM (

�
� �BK ����" 	��
�    8��� �� 0�. D��� ��'� �� ��3� 

� 	
�� �� 12 UVB������'� � /�B�� H��I�������'� 

K��2�� � 
������'� ��� �� ����  �����  0�=�%  ����Q 

0���R�_ D���� )4 .(TIM  ���!" 0��� �����# 1���*B� ��

1TIM-3 3TIM-  
4TIM- 
��  Z
	�����
�.2/33q5 

� 0. D���& �=�3��a �= �� b+%�����a 1K�'� ����  ��

K��2�3 �2) 
 ������ �'� ��� �� ����  ���  /�#�� )5 .(

��& 1K �_�c%
�N�
�& EJ��  d��B  ���    ������� ��� ��

� 0��e����O ��  /��. )6  �f�% ��� 
 (�)  8���� ��'� 1Th   

)T helper 3(2Th  ��-_���. 
3   ��(� U�VB�  �f�% ���) 

g��N �'� ����� ) /B���7.(  

�a���   	
���1TIM-3 3TIM-  
4TIM-  
� ���� 

8��� D�� M
�A�� �'. �������&3  %
��A�� M��G�� �� �� 

f�%�) g��N �'� �����  /�B��� )8 .(��  1��*B�3 1TIM- 


� ����������� ����������A���D ���������'�+4TCD   

)+4Thermal conductivity detector (��%�- �0�R�   0��

2Th3 � 	
��� �/��  1���" 0� 
�� ��8��a  i�E� ��.

���� � 1/# 8�PR�& 8���  ��% 
 ��' ��/  �����.���&  ��'� 

 ���� �����" b+%������ ����j�' ./����.�&3 1TIM- 
�� 

D��� ��  3�'iNKT )Invariant natural killer T(3 	�� 

'
�_� 8��� 	� �'� B 8��� 
 �'� N�� �%�8� �k���% 

�.��� 	��� �� ��# )8.(  

 8�
���3TIM- 
� ��� ��A���D �'� 1Th3 1Tc 

)1T cell (� 0� 
�1�- 
� ).�  ���A���D  ��'� 17Th 

� 	
��� �/��  1���" 0� 
�� f�%�) �/��. � A��� ���� 

� g��N���� ����O  /�#�  b���% � ��&  8����  ��'  ���" 

�� ��B�/ )8(. �j�'�&3 3TIM-  ��� 
��  8����  ��'� 

����� %�4�  0��= 	�DC �� 	
�� �'� � /���    l�"�� 0�.

����_�R�	�� 8����� ���'� B 
 	����N�N2���- 0��S�" � 

��=0 �=� �B2� 1K �' �� ���_ )5( .  

9Galectin-3 �� �
��&  d�BS   
� ��� 0�. D��� 

��A���D �'� B3 ��A���D  ��'� T3  D����  ���   
 ��'

���� 8��� 	� �'� 7�� �����  	����� #� 
 �� �
�  	�

���'/B�a�  �����# ������   b���%3TIM-    ����# 0��

�� 2�/ )8(3  �� 8�,%� �� 0.0 3TIM-  ���    l�"�� /�B��%

8��� n�� ) ���_ �'10-9(.  

*��� 9-galectin-3-TIM  ���  �f�%�)  �/���. � 

� g��N )(�� ����   0J���
 ��� � 1Th � 
� ���O   ���E%
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�� f�% 
 8���. Z/" ./#���) g��N  ��'� �� ���� �� ���O 

����A�� b����% �/��#�D ���'� 1Th3 ���O�� 0��� 	
���� 

S���"� /�B�� U�.�
 �'� �	����  ���*9�D  �%F���� 

)d���B 4 (
 ���j�'�&3 �������� ���'� ����� �������   

�� ��# )8.(  

M�P��J� A��I�� L% UVB �� 0J��� ����� � ���1�-  


�a��� ��1� �� 
 ��H %�c�.�B ��/�  1K3TIM-��   	
���

������ �'� ��� H��I� �����     0�. D��� �/�# Z�OB�

����B�C ��,Q����� 0���#�� ���� �� �� 	� ./��B� 12 ���= ��0��. 

��N )*�R��� �'� � H��I��& � 1K�    ��B��% ��� /�B��%�� 

� 0� 8�,%��/B�a �j�' 
�& *���'�� N�Z�  B�����  1
��

����� ��
� ��
��" 
�D   �% ��'FG��   ������� 3���T�a��& 

0P��J� 3�S�9 � � �'5/ �����  o�+%�� ���N  )�*�R���   

T>C1541 - ��  1K3TIM- �� ������ MS Z�OB� /#.  

  

��� 	
  

�� ����& 0��P��J� � ������- /'���#� 140 ������� 7���� 

���/B
�e   � 0�� ����. 0P=���� 1�������   ���'-�� (<)

� 0. 1�(Ap������ 12  �'0� %��F/ K��
��B q,I��� 

�����������/ 3���������� 0��������9�� �� � RRMS   

)Relapsing-remitting multiple sclerosis ����� (

��+(� 
 ��" 
� �Q�/9� +*B� ��  ����.  0�=�� ��� 3 � 

B��%���B) �Expanded disability status scale  ����

EDSS(  	�10-0  �
�_ 1���" 0� �����   8
/�=)1 (
 

138 ��R 0���9 ��7 )���3 0V��� 1
/� � ������   ����

&��� ��(���
� 
 1
/� 0V��� � N�/B�  ��!"�  0�.  ����� 

�/'��      �����B 0�P=��� 1��� 8��V�B� 1��	�� 0� 1��

/B���3      
� ��' ./B/�# r��I�B� /'��# �
�_ 1���" 0�

1�*�' ��= 
 &� �fB 	� �
�_  	����  � ./B/�# ��& 

0��P��J�3 b����% �. ���
%
�N�0��� � s6���� 
��#-N� 


#-N Z��" ��aeB��� % 1�(Ap���F/   
 /�# 0��' 	� � 

 ���R� �/��. D.�#�S��D 0��B � +�.� ��_ T���/.  

	� �' ��R 0�  ��/V�cc 2 1�� �� 0��� ��'  �
��9 

EDTA )Ethylenediaminetetraacetic acid (

)Cinagen Co, Iran (0���R�_ /��# 
 DNA 12 ���� 

���A����� 	� D���. Genomic DNA extraction 

Qiagen )Qiagen Inc, Germany  ����� t�����J� (

�������_ u��I��� �/B	�� D.�# ��P���/ .  

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

���
�  
���� ����  

����� (����)  

���� �
	�  

����� (����)  
����� P 

 ) *�� �) )�± (�� -� .��/��  4/8 ± 1/32  6/6 ± 3/31  360/0  

345  
���  )14/37 (52  )66/43 (60  

200/0  
�6  )67/62 (88  )33/56 (78  

EDSS 

1  )70/65( 92  

-  -  
5/1  )10/17 (24  

2  )70/10( 15  

5-3  )40/6 (9 

8�5 9:    )100 (140  )100 (138    

EDSS: expanded disability status score 
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%�BK ��v T>C1541-3-TIM  0�� ���
�0� �  w
�

PCR-RFLP )Polymerase chain reaction- 

restriction fragment length polymorphism (

���� 0P��J�  ����Q  D�R�_ . �/����  ���  ���A����  U��.�
 

OB	��� �� �N�	��� )PCR( ��N 
��'���  �9��x�   �/�#

���# ΄3-TCCAGCCTGAGGCTCTTGTTT-΄5 


 ΄3-ATGCTCATTGTTGTTGGAACAG-΄53 

0PJQ � bp 199 ��_����/B� � ��N )*�R��� ����  ��fB 

y
%�� /#.  

U�.�
 ��  )�O9 µl 30  
��9� µl 3   �R��� 	�X103 

µM 200 	� )Deoxynucleotide triphosphate( 

dNTP3 µM 5/0 ��N �' 	���� pmol 15 3mM 5/1  	�

2MgCl3 µl 3/0  	�TaqDNA- Polymerase 
   

ng 150  	�DNA Z�OB� /# )Cinnagen Co, Iran(.  

0��B�� � PCR b��%  ��a���)Techne Co, UK (

0� M��p ��  0��9��  �N�U  �����%�B��1� ��  ���� �  

Cº 94  M/� 0�5 Q�� 0�V   ���� 
30   ����# 0���[   

Cº 94  M/� 0�30 B�G�30 Cº 58 0�  M/�� 30 B�G ��0 
 

Cº 72 0���� M/���� 30 B�G����0 
 �� ����(�B� 0����9�� � 

�x�� 	��� �(�B��� �� Cº 72  M/� 0�5 Q�� 0�V   ���=�

 ./#0� �x� ��f���1��   Z��OB� DEp 	�PCR3 µl 5  	�

���%�  Mk�,E�PCR �� 
��  	��_2 8K5/1  /p��

�'/B�� ��=
 ./# 	��R
��
��� bp 199 	 �� ���   ���B

UV )Ultraviolet (1�eB ���� 	��     .���� ���. Z��OB�

z��B�  D�������RGreen viewer )Afratoos, Iran (

D(= �/'�e� � �'/B�� ���� ���A��� ���Q DR�_. 

�N �x� 	��1��   U��.�
 DE�p 	� PCR 3µl 10  	�

 8�,E�PCR 0� P% ��f����& %�BK�v  ��µl 1 -B2 	��) 

�
/E�   ��Gk�BsaJI )Fermentas Co., Germany(   0��

 M/����2 �� D"����� Cº 56 ��_ 0�����
B�����/ �� .

  8���,E� 	����R
��
��RFLP ���� 
��  	����_2 8K  

2 3/p��  M�PJQbp 61  
bp 138  %�BK �aB��eB ��v 

	��'�<�����a CC3 0����PJQ � bp 199 %�BK�����v 

	��'� M�����a TT 
 M������PJQ bp 61 3bp 138 
   

bp 1993 %�BK �aB�eB�v 	
��'�M�a CT  ���  /�#�� 

 �
#)1  .(  

  

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

T > C1541- 3-TIM  

23 M :bp DNA ladder 50 61 62 63  �6 9���(: :

 ��;&<��'�CT 64  �5 ��;&<�=� 9���(: :CC  

PCR-RFLP: Polymerase chain reaction- 
restriction fragment length polymorphism 

  

0� ��f�� �x��1�� 	� DEp ��B�3C  /��[�&  0�B��B 

%�BK ���v �'� R��,% M��p 0� H��I��   
 r��I�B�

P% D(=��& ���%�    	 �N��
% D.��# 0��� D�* � ��1�� 

��B)��/� � Bioneer; Korea (8���� /#. ��B�C P%��& 

�����%�  ����B �����C   ��	2 �� �/���2 D���� 0������a��e   

.D#�� DV��J�  

�� ����&  Z���B 0��P��J� � ��-��RSPSS 0I��*B  �16 

)version 16, SPSS Inc., Chicago, IL ( 0��   ���f��


�.�
� ��B�C   	� .D�R�_ ���Q ���A��� ����  1���	22
χ 

D��(= �V��0��* � 	�%���$ ��B�
��R�  
 ����= 
 &���

�j�'�&3 �V��0* � 	�%�$ B�
��R� 2%�BK 
 ���v  ��'� 
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���� D(= ./# ���A��� �
�_ 
� �� H��I��  o�+%��

����N )��*�R��� T > C1541- 3-TIM ���� �������� 

������� 	
��
����  	� 1���	2 Logistic regression 

���A��� ��_�/ .050/0 < P �P� {J� 1���" 0�� ���� 

/# 0�R�_ �fB ��.  

  

����	 	
  

 U'
 ���N &����� ��140  ���������� 0���� 6����+� ��������

 
 ��	
��
��138 �
�_ 1���" 0� )��� ��R ��'  ����

�_ �
 ./��R�_ ���Q 0P��J� ���� 3/'�# 
    
� ��' ���'

 8
/= �� �
�_1   &�� �fB 	� 3�
�_ 
� �' .D�� �/�2

1�*�' ��= 
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Abstract 
Background: Multiple sclerosis (MS) is an organ-specific autoimmune disease in central nervous 
system, which about 2.5 million people around the world are suffering from it. Various factors including 
environmental and genetic factors are involved in the incidence of the disease. T cell immunoglobulin 
and mucin (TIM) gene is one of the genetic factors which recently demonstrated that has critical role in 
autoimmune diseases. In this study, the frequency and the association of TIM-3-1541C>T 
polymorphisms with multiple sclerosis disease in Isfahan, Iran, population were investigated.  

Methods: Blood samples were collected from 140 patients with multiple sclerosis and 138 healthy 
controls. After DNA extraction, the TIM-3-1541C>T polymorphism was detected via polymerase 
chain reaction (PCR) and restriction fragment length polymorphism (RFLP) techniques. The results 
were analyzed with the SPSS16.0 software package. 

Findings: The frequency of CT genotype in patients with multiple sclerosis was higher than the 
control group and there was a significant association between multiple sclerosis and TIM-3-1541C>T 
polymorphism in Isfahan population (P = 0.009, OR = 4.08). 

Conclusion: T cell immunoglobulin and mucin gene family (TIM) is located on human chromosome 
5q33.2 and play a critical role in regulating immune responses including allergy, transplant tolerance 
and autoimmunity. This study was done based on the results of previous studies about the association 
of TIM-3-1541C>T with rheumatoid arthritis, since the mechanisms of pathogenesis of this disease 
and multiple sclerosis are similar. Our results showed that TIM-3-1541C>T polymorphism is 
associated with multiple sclerosis in Isfahan population. 
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