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 �")� �
 �9 �P)M �
)l 
A�@ 
��)� ��&�Dimerisation   " �	�)��
)�

     8=,	- )	�ST9 ./&	R$� .�&	- �)�M&�4 ./&R$� �,- �A4 ,�

 L"� �� ��)��
)� �
 %N��PCR   ��&	P")�T6
 ?  H�&95/1   ,	N��

 %T-) ,�,- 
��)�1.(  

    a�		@
" f�		(�
 �
)	�Real time PCR  "  �"�	@
"HRM  �


 =�J�			��Corbette rotor gene 6000 �			�@ " dNTP mix   

)Deoxy nucleotide triphosphate (Mm 10  �				�@ �				�   

Real time PCR )feldan-Canada ( .,	- =��A��
 PCR   �	(� ��


��<�µl 10 ) %��-µl 1 )P�� 10X 8µl 25/0 dNTP 8µl 5/0 h&�W� 

 )				��
)�Forward  "Reverse8 µl 5/0 Evagreen dye 8µl 1/0 

 ��3			��Taq polymerase " 65/6 O2dH )Distilled Water ("   

µl 1 DNA template (&�9")T�� ��;  ���ml 1/0   %	G���M�) ,	�  "

 )�T���&�)9 ��72  �
)l =�J��� %'
� 
T��u�P)M  .  

5� ?�D�� �� ���)�  ?�QP  ���	�8   ��3	��Taq DNA polymeras 

 �� �&4&�)Master mix���� �� ( C° 95  .,� ��15  a�@
" �G�l�

PCR  ��45 �')u � ���)� ��  )� �� .,- f�(�
 �
 8�	')u   %	�
)�

Denaturation  .,� ��20   ��	�� �� �	���q C° 95  "Anealing   �	�

 .,�40 ���� �� ����q C° 56  "Extension    .,	� �	�30   �� �	���q

���� C° 72   %	�
)� f��9
 �
 s� .,- �
)T9PCR 8  �	� �	�� C° 65 

 )� " �P�� a��@2 8����q C° 2/0      �
,	G� .
)	��t9 " �	P�� a�
3	P


�P& H�&9 s���       ��	�� �	� �,�	�� �	9 ,	�"� 1	�
 .,	- �Dq =�J���   

C° 95 .�P�� ��
�
  f�(�
 �
 s�HRM =��A��
 �� �� �
 %N�� v���� 8

f)� �
  �
3P
Rotor gene 6000  ����
�&�� " ,- 3�6���HRM  3�6��)�

  :,�,- ���)9 )�� �&��
3�6��)� bc��� I��
 )� =,-  

  

��
� 1������ ����� �� ������� ���� ��� !
� " #$��� .  

��  SNP �	
�  ���  ������  

IL-33  rs1342326  5′UTR  A>C(5'-3') 
T>G(3'-5)  

Forward: 5’-CCA ATC TTT TCT CAT GAA GAC ACC 3’ 
Reverse: 5’-CCT TTG ACC CTT CAG AGC AC 3’  

IL-1RL1  Rs10204137  Coding, 
Nonsynonymous  

A>G(5'-3')  Forward: 5’-ACG ACG CCA AGG TGA TAC TT- 3’ 
Reverse: 5’ –CCA CTT GAT GGT CCC CTG TA- 3’ 

SNP: Single nucleotide polymorphisms 
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�&' 1 .(��
)�# ��*+� PCR )Polymerase chain reaction) (amplicons .(M ,��-� : DNA� 1 �2 �3  �4 :rs1342326 �   

5 �6 �7  �8 :rs10204137  

  

)�� rs1342326 SNP   bc�	��76.1-76.66  "79.32-80.04  "


)			�� SNP rs10204137  bc�			��83.7-84.86  "87.76-88.95 

6��)��3= sd� .,-8  )��5 ���
�&�� �
� HRM  )� �� h&�)�SNP  ��

�G9 =")M ���� "  8=")M )� �
5 P��R9 .�&N �� ��&��
  ;�W��
 ,	- .

)� "�� 
�1 ��&��8�� PCR �P)M .�&N "   ./&	R$�PCR  �	<4 

Q9��1 6
&9
 ?���
  ,	- . s	� �
 Q9 �	�1  6
&	9
  �	�&�� �	��  �	� 9&�  	�p 

oWX� �� �
&�� :4)� �'
�
8 
)�� 
���( ���
�&��� ��
,����
  �	<4 

�GDc,��� ��&����� 9&�  ���p  .,- =��A��
 oWX���  

:���		�� %		��$9 " �		�3(9  p		�9&�  
		�
"
)P 1�		�Q9 �
)		� ��		�   

SNP rs1342326  "rs10204137      �	� 0�	D� �
��	��� =")	M �� ��

 �� 0�D� 8���MS f)� �
 8�6�� �
)P
 =")M "  �
3P
SPSS  �W	�� � 16 

)version 16, SPSS Inc., Chicago, IL(     ?��	Q9 .,	- =��A�	�


Hardy–Weinberg   �&		��� �
 =��A�		�
 �		�Fisher's exact  ��&		�

 �&��� .�P)M �
)l 
�����
2
χ ����G� �<4 �     ��	@ �	� p�9&�  :��&9


�� 
J��D�� h�D9�
 .�P� ���P�&�      �	� 8�	Q6�#� ��&	� =")	M �� " ��

=�
,�
     s��	- 1�	�W9 �)	�M  ) 0�	�
 )	#'OR   �	�Odds ratios  �	� (

  ��		���c
 ��)	*95  �		���G� 81�		�>�� .,		- =�
� ^�	*&9 ,		N�� � 

 
�)		� ^#		� 1�J��		��IL-33  �&		��� �
 =��A�		�
 �		� =")		M �		� ��  

One-way ANOVA �P)M .�&N.  

  

����	 	
  


�� "� 
�
")P :��&9 
��)� �� 8�Q6�#� 1�
 ��   �  �	� h&�)� ���P�&�

 1��@&���		�IL-33 =,		�)�Z� " �  
		�Q� ��IL-1RL1  .,		- �		�'
�)�


		��  �		��P�&�rs1342326  �  �"� )		�IL-33 
		�� "  �		��P�&�

rs10203147  �  �"� )�IL-1RL1  1�� ��140 )93  " ��47  (�)�

  8�	�� �� 0�D� �����140 )80  " ��60      �	� 0�	D� ��	��� (�)	�MS  "  

70 ) �6�� �)P39  " ��31  ?",4) ,��)M 
��)� (�)�2   �	u )	M
 .(

     �	�
 8�&	D� ��	�T� =")	M �� �� 
�� 1�J���� " s�4 
�
"
)P :��&9

 �&���Independent t  �
� ��X� �@=")M �
 5� ~�� �� 8��   1�J��	��

 
�)� ^#�IL-33 p�9&�  
�
"
)P " 
�Q� i0�'
 ��   .�	-
,� ��
�

��D�� ��)* 81��>�� 
JPearson     �
 f
,	@ ~�	� �� �	@ �
� ��X�

=")M � 
�)� ^#� " 1� 1�� �IL-33  p	�9&�  
�
"
)P "    ."�	A9 �	�

.�&D� 
�
,�u  

9&� �p���  )� �� h&�)�SNP �" ����� �  �	��
�&��� HRM   �	�

��&�� �
 =��A��
��� Q9��1 6
&9
 9&�  �
&�� �� =,-�p    oW	X� ,��	-

-, %T-) ��� 2  "3��� .(� SNP��� ��)� ��&�
  �	�    =")	M "� )	�

�����  ",��-8  ?��Q9 ��Hardy-Weinberg �&� )050/0 > P.(  

 �&���2
χ p�9&�  
�
"
)P :��&9 �@ �
� ��X�  
	�� ���   �	��P�&�

rs1342326   ) �	�� �	� 0�D� �
����� %��- =")M �� ��270/0  =P 8(

  �	� 0�D� �
�����MS )94/0  =P    
	�Q� ."�	A9 �6�	� �
)	P
 " (  ��
�

?",4) �-
,� ��� 3  "4.(  

 �&���2
χ 
�� 
�
"
)P :��&9 �@ �
� ��X�  ���P�&�rs10204137 

 �� �		� 0�		D� �
��		��� =")		M "�MS   %		��l �&		c �		� 8�6�		� �
)		P
 "

�y�0� 
�Q� �
 ) ��
 =�&� �
�017/0  =P    :	��&9 8)	J�� �&	� �
 .(


�� 1�
 
�
"
)P    �� �	�� �� 0�D� =")M �� ���P�&�    =")	M �	� �	���G�


�Q� ."�A9 �6�� ) �-
,� ��
�930/0  =P?",4) ( ��� 5  "6.(  

 �&			���2
χ   .&			J��")�� p			�9&�  
			�
"
)P �			@ �
� ��			X�

AGrs10204137 p�9&�  �� �D��  .&J��&�� ���AA  "GG   �	�

100bPp 

200bp 

co
n

tro
l
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�Q� �&c  �� 0�D� �
����� =")M �� ��
�MS  �&� ,��- =")M �
 )�X��

)006/0  =P 85/2  =OR   p			�9&�  
			�
"
)P :			��&9 81�			�>�� .(

 .&J��")��AG rs10204137 p�9&�  �� �D��    .&	J��&�� ��	�

AA  "GG      
	�Q� ."�	A9 ,��	- =")	M " �	�� �� 0�D� �
)P
 1��  �
�

) �-
,�940/0  =P 8980/0  =OR?",4) (  ���7  "8.(  

^#� �)�
 [9")��1 IL-33 �� "� =")M ����� �� =")M �
)P
 �6�� 

�G���� ,- .�� 
�1 ��
���
8 "� =")M �� ��	� � 	�Q
 0�D� 	���   �	� �	�� 

)pg/ml 3767 (" 0�D����  ��MS )pg/ml 3712 (g&#�  )9/�	�� �
 


�1 ����@&��1 
� �� �G���� �� =")M �
)P
 �6�� )pg/ml 1261 ( ��	X� 

�
� )020/0  =P) (%T- 4(.  

  

��
� 2. 6�*7�8� �!��9 ���� :�$�;�  

   �� �	�����) ����MS  	�  

Multiple sclerosis(  
(� � �� �	�����) ����  �
	!   �����P 

  ()��(�)  �± (��(,� -�./��  9/8 ± 7/30 7/16 ± 8/41  5/9 ± 3/53  001/0  

234  

(����) ���,5  

�.�  )0/20 (28  )6/33 (47  )2/54 (39  001/0  

�6  )0/80 (112  )4/66 (93  )8/45 (33  

7�4  140  140  72    

 

 
 

 �&'2 #<+<� .HRM )High-resolution melting������ �� ) (  =>�?� ���rs1342326  

 

  

 �&'3 #<+<� .HRM )High-resolution melting������ �� ) (  =>�?� ���rs10204137  
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�&' 4 .����!� ��,���� @;� � �# IL-33 )Interleukin-33 (�� :� �� A B�C�
D� :) �E�F B�C�
D� :) 

 MS )Multiple sclerosis (� 
��'   

  

��
� 3 .���� G# ������ ��� rs1342326 �� �� �� A )�D���! B�C� :) MS )Multiple sclerosis (� 
��'  

"�#�$% 	
& rs1342326 
'��( �$���	� ���� �� MS )Multiple sclerosis(  

���)" �*�� 

'��( �
	!  

���)" (�*��)  
����� P 

TT )0/63 (88 )2/54 (39 940/0 

GT  )0/29 (41 )3/33 (24 

GG  )0/8 (11 )5/12 (9 

  

 ��
�4 .���� G# ������ ��� rs1342326 �� �� �� A )���!D� B�C� :) E�F � 
��' 

%$"�#� &	
 rs1342326 
� � �� ���� ���	�$� '��(  

(�*��) ���)" 

�
	! '��(  

(�*��) ���)"  
 �����P 

TT )0/65 (91 )2/54 (39 270/0  

GT  )1/27 (38 )3/33 (24 

GG  )9/7 (11 )5/12 (9 

  

��
� 5 .���� G# ������ ��� rs10204137 �� �� �� A )���!D� B�C� :) MS )Multiple sclerosis (� 
��' 

%$"�#� &	
 rs10204137 
 �� ���� ���	�$� '��(MS   

(�*��) ���)" 

�
	! '��(  

(�*��) ���)"  
 �����P 

AA )4/76 (107 )0/57 (41 017/0  
AG  )6/8 (12 )5/19 (14 

GG  )0/15 (21 )6/23 (9 

 
��
� 6 .���� G# ������ ��� rs10204137 �� �� �� A )���!D� B�C� :) E�F � 
��'  

%$"�#�  &	
rs10204137 
� � �� ���� ���	�$� '��(  

(�*��) ���)" 

�
	! '��(  

(�*��) ���)"  
 �����P 

AA )4/76 (79 )0/57 (41 930/0 

AG  )6/8 (25  )5/19 (14 

GG  )0/15 (36  )6/23 (9 
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��
� 7 .���� G# ������ ��� (� ��
8�, � (�!�
8�, rs10204137 �� �� �� A )���!D� B�C� :) MS )Multiple sclerosis (� 
��' 

%$"�#� 
 �� ���� ���	�$� '��(MS   

(�*��) ���)" 

�
	! '��(  

(�*��) ���)"  
 �����P OR  )Odd ratio) (95: %CI( 

AA  �8GG )2/23 (32 )1/43 (31 006/0  498/2  

)832/4-292/1(  AG  )8/76 (108  )9/46 (41  

  

��
� 8 .���� G# ������ ��� (� ��
8�, � (�!�
8�, rs10204137 �� �� �� A )���!D� B�C� :) E�F � 
��'  

%$"�#� 
� � �� ���� ���	�$� '��(  

(�*��) ���)" 

�
	! '��(  

(�*��) ���)"  
 �����P OR  )Odd ratio) (95: %CI(  

AA  �8GG )6/43 (61 )1/43 (31 940/0 979/0  

)738/1-552/0(  AG  )4/56 (79 )9/56 (41 

  

/0�  

������ � &6&�9
 �u )M
  " ��� )�y� 
���MS  oWX� b�l� �&c ��


� �&R9 ��
 8��
 =,X� ������ 1�
 �&- ��8 �(��� �� �   " 
	��y�9 ,�

   
	��� �	� 
	���
 ����� ������� ���� �     
	� 
	#�$� ��	�    �	� �)	*


��� �   �	���� 5� �� ��&' ��� �     
	� ��	(�
 �)	P �� 5	���    .,�&	-

a�� ����&9��,� 1�� ?��Q9 f,� 81�
 )� ="0�     
��	<�6
 ,	* " 
��<�6


������ 1�
 3� &9�� �� 1��@&���� .��
� aG� ��    =,	��@ ��	y�9 8�	�   ��	�


� ;&�$� 
���
 ����� �,��@ .,�&-  

IL-33 =�
&��' &U� �  
���@&����IL-1 =,�)�Z� " �  ��ST2  ��

IL-1RL1 
�  .,-��IL-33   ?&�	� �
 ����	�� �"� )�    " 
	���
 ��	�


� )�qr9 
���
 )�!   )�	�� .��
ZMIL-33/IL-1RL1   �� 
	�<� a	G� 8


 " 1��
 �&' 85� )6� ./0�'
 �� " ���3�� F�P�   )	�y� 1�3	� 
��<�6

 8���Rhinitis 8Arthritis 8MS " ������ Alzheimer  
	� �A�
   ,	�@

)24 .(IL-33 1��@&���� ��G6
 ��  ���Th2�#�
" �� 8 �    �,	- ?�	QP

���� %� %�P&���&m
 " ��     ���	��� �� 81	�
 )	� �	�� z��
� aG� ��   ��	�


(���� �
 
T� ��� )�y� 5� )6�  .�"� 
	� ���- �� �,��@ ���  �� �


1��@&���� �@ ��
 =,- ���q �@ 
��4   ��	�Th2  "Th1   �� "� )	�

 ���			��� �")			�MS ) ,			��
� �			6�'�26-25 ^			-)9 8(IL-33  �


���")���    �3	@)� ;�	R�
 ����� �� 
#�$� �&' �
 1��>�� " ��

 �� 0�D�MS    �	��� 1�W�J�
)	� �D	� �	�
 1T�� 8   ��	�Th2   �&	-

)27���� .( %� ?&�� ?�QP ���  6
 ��	�     1	�
 �� 
	�<� a	G� 8
��	<�

) ,��
� ������28    ��	�� a�
3	P
 81	�
 )� ��� z(IL-33  ��MS8   a	G�

 �	��� �,- ?�QP �� 
�<�    
	� �	@ ��
� %	�     ^	-)9 �	4&� ,	�
&9

?&T6&� 
�&' ,� �)�Z� x&A� a�
3P
 85��@&9"�&� ���-   " �3	t�

?&�� �,- ?�QP  " 
���
 ���CNS ) �&-29.(  

 
�)� ^#� 8�Q6�#� 1�
 ��IL-33    �	� �D	�� ������ "� 1�
 ��

 �@ ,- =,��X� " 
��)� ,��- =")MIL-33   ���	��� "� 1�
 f)� ��

�y�0� %��l �&c ��     a�	� �	6�#� �	� �	4&9 �� z��
 )9/�� �
   8�	�AM


� .�)@ ��4&9 
� ��P�� 1�
 �
&9  

=�)��M .�Q6�#� � ?�� �� =,- f�(�
 
�&�    �
 a�	� 8)�'
 ���

100 �� 
�  =�J��4 I&@&6 �
&��   =,	��@ ,Q�	�� ��� �   ���	���MS 

�  �
 )�!  ���MHC  =�)	@ 
P)Q�  ,	�
       
	���
 �	� h&	�)� )�	X�� �	@

�#�
" �� 
6&�� �  ?&��T 
�    �  )��	� 8)	J�� �&	� �
 .,�-��   ��	�

1��@&���� ,�6&9 �� )�M��  ������ 
��<�6
 ����� %�6� �� ��MS  ��&�

��P)M �
)l �4&9 ,�

�� . ���P�&� �   �,	�9&[�@&� 5	9 ��IL-1 8IL-4 8

IL-10  "TNF-α )Tumor necrosis factor-alpha  �
&		�� �		� (

=,��@ ,Q��� ���)J��X� � MS =,- 
��)� ) ,�
31-30.(  

�		� )		y� 		�
,		�� a�"�		� 8)		*�� 		6"
�1 �		Q6�#� � ��
		���
 

��
 P�&����  � IL-33 Z� "�=,�) �  �� �#�
� �� ��MS ,-�� �@  ��	X� 

�
� ��
P�&���� rs10204137   �  �	� h&�)�IL-1RL1  	�
 ,	�
&9 �� 

 �")	� 
 	�1 �� ��	��  a	G�  ��	-
�  ,	-�� 	�>�� .�81  �
)	P
�  9&�  �	� 	�p 

�")���.&J AG 
)�� 
�1 SNP 0��
 s��-� ��)�X�    �	u )	M
 .,��
�

�� �� �#�
� ��
P�&���� �� )	J � 	�Q
 rs1342326  � IL-338  �	#�
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Abstract 
Background: Recent evidence suggests that the interleukin-33/interleukin-1 receptor-like 1 (IL-33/IL1RL1) axis 
plays a critical role in autoimmune and inflammatory disorders; however, its mechanistic role in these diseases 
has not been clearly defined. The present study aimed to investigate the frequency of rs1342326 polymorphism 
of IL-33 gene and rs10204137 polymorphism of IL1RL1 gene with serum levels of IL-33 in multiple sclerosis 
(MS), asthma and healthy subjects In Isfahan Province, Iran.  

Methods: Samples were taken from the patients with asthma (140) or multiple sclerosis (140) and healthy 
controls (72). Different genotypes of T/G or G/A polymorphisms were studied using the high-resolution melting 
real-time polymerase chain reaction (HRM real-time PCR) technique. Serum levels of IL-33 were measured via 
enzyme-linked immunosorbent assay (ELISA).  

Findings: There was not any relationship between the frequency of polymorphism rs10204137 of IL1RL1 gene 
and susceptibility to multiple sclerosis or asthma. There was no significant correlation between the frequency of 
rs1342326 polymorphism of IL-33 gene in healthy subjects compared to those with asthma or multiple sclerosis. 
Serum levels of IL-33 were higher than in patients with multiple sclerosis or asthma compared to healthy subjects. 

Conclusion: Serum levels of IL-33 in the two groups of patient increased substantially compared to the controls. 
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