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��� :�� -��%� /�� �	;  -F#	J�A� 19 �	%�! -! M��� NMO  �19  :��$  -! N#	6 &�D?;	, B��C ?, O�
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 P�� A�ELISA )Enzyme-linked immunosorbent assay (�D�C H	I��. 
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���� )Devic���� �( ����� � !� �"�#�$� ��%�"  �"��%� &� 	��

  '��%� ��( &"  ��"  ) )��
��Transverse myelitis *��+� (  �  ,�!�

 �����"�� ��-./ ��01 � �� ���� ���� �  ����/   2��� &�" ��3��  ���4 

)2-1(. ���9� ��:�" ��%�" )�� 30  �/50  ��1� � &$�� ���  ���� �  �

>��? *��4 ) ��� ���:�"3(.  >����  )��� &" @�"� � ���1��  � ���%�"

A B�� � �����2012 ���C 4  �/6 ��F  	��� '�4 G��1 �H� )4 .(

���" &" &I�/ �"  ��F�&�9�1 J�K  &�" @�"� ����    � ���%�" )���

>�#HK� � ���C >����/75 �H�      ��A��" ������ ������ &�" &�MI��� �   

	�� '�4 )4(.  

 &
%I ?�) ����N>N ��F HLA    ���%�" )��� ?���" � O�P� � (

 '����� )��M/ QR�   ��� ��H�� � ��  ���� ST��4 ?� .  ���F    &�� ��U�P�

���� ?����" � ������/ NMO &��I� � ����4�" �-V��� ���� B�� �  >����/

	��H�    ) ���" ���� � ������� � �W�X ���������" ��F5  Y����� ?� .(

�� ���%�" )�� ���./ � ����� � �!�+:/    J�M���Z ���I� &" >��/

 �MRI )Magnetic resonance imaging &��� Y��P� � *���+� (

���A�/� ��I� �)��[%F � ��:�" �� '�#�  ����"  )����A��A 4 )AQP4 (

 ���C) >��%�" �\�� ��� .��� '�4� @� � >��%�" ��� �75   (��K�

�/� �]� ?����A ���" AQP4 )NMO-IgG ���A��/� .	�� 	 \� �(   ����"

AQP-4  &" B�!/� �"AQP-4  B�
�� ^U�     _���" �	�������A ���F
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NMO-IgG)anti-AQP4�� ( ) ��47-6 �4.(  

����b  J�M$�U�>�:� '��� 	�� &� B�
��F� T ���  �%#� QR��  �

" ��N�/��������%� NMO �����H ���� ���������" .�#�   ���cC &��� 	����

��H�$�	 �F� T �M/ 	#I�d ��A e@�� ���"� Immunoglobulin M 

)Ig M &" (IgG� ��Z� ���4�" )7 -6 �4(.  

?� ���f ST�4�F� +:/�!�� �� >���/  &�"  ���9��Q  �������) ��F� 

"�#�$�� � B��$���F�  �P/ ��%�� ���   ��� � ���� ��g  ��h�� -  ���+�� 

@� ��>�  &"NMO   �� ���T *�� � &� ��%� '�4�� �����/    .��4�" ��:fF�

RP/�J�R ��C '�4 ��3���  � &�� 	�� >A ?� ��>�� IL-6 )Interleukin 6( 

 ���h� g��� � ��� �-     ��� Q����9� >���%�" ����+�     )��� &�� ��"��

&"�� &" )������ �     )������� ^�4�/ &�" ��TIL-17  ?�Th17   ��%�

���� ) �����8 &��
%I ?� �"���#�$� ��F�/������ Q�����9� .(IL-8 �IL-13 �

GCSF )Granulocyte-colony stimulating factor(� CXCL10 

��h� g��� �-  &" @� � >��%�" ��� � ���+�NMO    '��4 G���1

) 	��9.(  

QF�k� B��$�� �� �" '�4 ��3�� ��F    ?� �����P/ ��%� ��F

 &
%ICD69       ���:�" � B���$�� )��� Q����9� &�� 	��� '��� >�:� �

 &" @� � >��%�"NMO      J��M$�U� B�� �� &�" .	�4�� ��I� l�Z� &"

 �h� 	9�" �%�4��a�F��%���B� ��F �"�3/ J  ���F     &�" '��4 @�� �

NMO	���H�$ �  ��FTCD4+ '���� >��" � OX40   &�� �4 '�F�:�

B�� �" &a��R� � >A >��"  ��4�� ��F   &�" @�� � Multiple sclerosis  

)MS (	�� ��:�" )10(.  

 )�m/���OX40 )CD134(   �$���$�� >?� �"50  �>���$���
��  ?�

'���������T '��������1 � ?�������� ��������9 � '������F�  ��������/ �  

)Tumor necrosis factor   ���TNF(  � 	���  ��"  B�
�� ��   ���F

TCD4+  �TCD8+    ��� >���" '��4 B�M9  ���1� )12-11.(   ���9����

>A B�
P� )sOX40 &�� (   	�a�4 ��-� � ���    ��/�����$A ��� �����$�m/

@n���" o��a & ��� ��I�  ���A�  	�a���1���A  '�����1 �   p��aP� >A

�� ��4 )13 .( ���f�$>A� OX40L )CD134L(   '������T &�" q
M�� � 

TNF �� �4�" B�
� �� �  ��FBB�
� �  �FN�9����� �������� ��F

�� >��" ��
1����� � ��1  .�  

��>� Q��OX40-OX40L   �a" Q�R���  �%#�� $�M9 � ��	  �

�R"� B�
��F� T  $�/ � '��4 B�M9 ���  B�
�� ��F� T   '�(��T�� ��H 

�� ���B�
� >�4 B�M9 .�F� T "& ���&
� B�
��F� "�>�  '������ 

CD134L� ��
� G��a1 &" �3��� $�/ ��� �  ̂ �4�/  �������)  ��F

��  ���1)11� .(�B��f�F� " r�P� �%�&  &U����� CD134�  �

]�/�` �%/�� ��H�$�	�F� Th1  �Th2  ) ��� Q�R�14 ��[%F .(��) 

 QR�%#�� �#� Y%� ��  ��P/� ���  B�
�� ��F� T ]�/� �%�  ��" 

) ���� '�#�15.(  

 >�����"OX40�����%�" �����3�� � �   �������� ��%�������T �����F

  ���%�" �s�����H� e���$ ���t�/��� 	��/A �s�?��
�����/A  ���F 

) '�� �"�����#�$�Inflammatory bowel disease  ������IBD �(

����%�" ����F  &��[�F�� �"���#�$�     >���"��� &���
� ������� ����%�" ����F  

)Graft-versus-host disease  ��GVHD) ��� ����� �:R� (16.(  

>��� >��� �#�  Q��OX40L-OX40 B�� � ��%�" ��F   ���F

 �`����A ��N����$A Y�����4) �"����#�$�GVHD  � (s�?��
��������/A �

�����%�"   	�
���$�H���a�� ��%�������T &���
%I ?�] ��%�������T �����F

)Experimental autoimmune encephalomyelitis  ����EAE �(

��	"� � e���$ �� ?�/��%� �� %��a�� )Systemic lupus erythematosus 

 ��SLE��%�" )�� � ����4 QF�� � &�9�1 ��X ���" ��� [( �F 

) 	�� '�4 G��117 �11.( 

�" &" &I�/  )�m/��� S�+:/ 	�%F�OX40 ��%�" �   ���w ��F

&�9�1 J�K J�R�RP/ b���� � '�4  � �h� 	9�" J�M$�U�B��   ���F

J  &" @� �NMO   p��#�$� � B���$�� )�� ����
%� 	�%F� �   ���F

�� &� 	H1 >��/ OX40  � � ��%#� QR�     �"��#�$� J�M���Z ���3��

�� �H�� ) ���11( .  '��� >��:� >��RRP� �cM" ���I� )�� �"    &�� ���� �

��%�" &" @� � ���9�   ���F     � ���t�/��� 	���/A >��[%F ��%�����T

�s����1 �������  ��R�OX40 � >�T    	9��:�� � J��4 ��" �U�P

%�R�a� x� /� ��%�"� ��� )17( .  &�M$�U� ���3�� ?� y�F �  ���Z�C 

���"  �cC x� /�OX40 � ���  &" @� � ���9�NMO ��".  
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&M$�U� )�� � ��� �-  ���F�419  &" @� � >��%�" ?� �H�NMO  &�

 ����
� &" &MI��� �MS    '��4 �������4 >�#HK� ���4�� >����%�"

>A ��%�" � ����"  ���" '��� S!+�� �4�� ���./ &" �F   >����� &�"

    ��" '���%F � ����4 p�+��� QF�k� &��%�19   ̀ $��� ���9   &�M$�U� �

 Y��4 �F�4 '��1 ���9� ��� ��M� .����� 	��4&
��C  >��� � � ���� 

��%�" &R"�� �%����T ��F��  � �"�#�$�X�9� &R"��   ��c�� ����� � ���". 

 ) )�� �]� ?� '��1 �� �F46-18   ) s��I � (B���15  � >?5   (����

>�a%F  &���%� Y�/��� O��/ q�RP/ .���4 �?��    ���4�� z@�T� �

    &�%F ?� � ����./ >�#H�K� ���4�� ��
� '�f:���    >�1����� 	���4 �

	��Z ����1 0T� � �� &���.  

 ���"�4 �� &��%� ��   ��� ��" ���� >�T �  � 	��I��� ?� '��H�

   ���X ��" sn� � �4 &�9�1 ��9 �F ?� ��4��#" � ��%�� B�K� 	���

&$�$ >���  g�%I �   ) N�H������� � >��T ��A  J��� &�" 6    ��" &�R�X�

	��� 4000     ����� � � �����1 �?�����I >A ��� �(&R�X� � ��

20- &I� � ����� .�4 ���#f� ���1  

���" '?����  ���1 >���� ̂ U��   �����OX40 G� ?� �ELISA   
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��	� ��	� ��� �  ���� ��� 
��	�  �

��	� ���  
���� ��� 

��	�  �

�	��� ���  
���� ��� 

��	�  �

�	��� ���  
���� ��� 

1  019/0 11  022/0 1  015/0 11  018/0 

2  022/0 12  014/0 2  018/0 12  108/0 

3  037/0 13  010/0 3  022/0  13  031/0 

4  065/0 14  022/0 4  043/0  14  034/0 

5  022/0 15  073/0 5  029/0 15  024/0 

6  019/0 16  021/0 6  271/0 16  022/0 

7  032/0 17  016/0 7  034/0 17  021/0 

8  033/0 18  047/0 8  023/0  18  024/0 

9  038/0 19  029/0 9  025/0 19  033/0 

  
)Enzyme-linked immunosorbent assay 	�������� � (  

Human sCD134 (OX40) Platinum ELISA-eBioscience 
 >A Y�/��� q ('��H��� .�4   sn��   ��������� ���P��   ?� '��H���� ��"

����1 `� '��A 	�� &" b����.  

>��?A Kolmogorov-Smirnov   '��� >���" B����� �]�� &" ��F  ���� 

'��H��� ��X 	9�1 .sn� '����F� �#���  >��?A ?� '��H��� �"Independent t 

� �����9� SPSS  &+�a�� 19 )version 19, SPSS Inc., Chicago, IL (

�3/�& � 
P/�Y ��1��.  
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15 &��%� ?� �H� �F  � >��? �5    )�f����� .������ Y��:/ >���� � >��A �H�

   )�� � >�1����� 	��:� ��%�" *��431    {��() �f$���44 -18( 

  .���"LETM )Longitudinal extensive transverse myelitis(  �

60 �K� ��A ��  ���"AQP4  �35 �K�     ��]�� &�" .��4 G��1

&��%� ���#� Y�
P/ � &��3/  '���1 �� ��F &���%� �    	��� ��������� �

  Y�C��� ��3�� ?� s� � ����1 &�#/ >A Y�/��� q (ELISA �  p0�I

&��%� �" '��%F >A ��� g%I ���� ��F   '�f���� �%� �" �'�4 ��A  

ELISA Reader  B��I) �4 	 -1   ��������� ���P�� 	��#� � � (

Y�4) ����1 `� ��F 4-1.(  
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 ���4�@A!B� .  ���� ��� �OX40 �"�C �  � !AQP4  ���!
� � 

Neuromyelitis optica )NMO( )470/0  =P(  

  

��f���)  	]
~OX40  '��1 �"��% � �F�4  &�" /�/ ��,  ��"��"  ��" 

73/12  �86/14 ������1 �" ��
� $��� ��"� .�) �&�9�    ���R� &�� ��� >�:�

OX40 " ���9� ��� ���% �R� ��&a    ��M� J���H/ �`$��� ���9� �"���� 

) 	4���050/0 > P��� .(�b  >��?AIndependent t '��F� >�:��  ���

��I� �M� y@�T�� ��"�)  '��1 ��"� ��%   ) ���" �F��4 �378/0  =P (
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Serum OX40 Level in Patients with Neuromyelitis Optica 
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Abstract 
Background: Neuromyelitis Optica (NMO) is an autoimmune inflammatory disease of the central nervous 
system (CNS), disturbing spinal cord and optic nerves specified by the presence of pathogenic serum 
autoantibodies against aquaporin 4 (AQP4) in the majority of patients . The role of T-cell is ambiguous. OX40 
(CD134) is member of the tumor necrosis factor receptor family and is expressed selectively on activated  
T lymphocytes which increases in several autoimmune diseases. The aim of the study was to evaluate serum 
OX40 levels in patients with NMO.  

Methods: The study involved 19 patients with NMO and 19 controls. Serum OX40 levels were determined by 
the enzyme-linked immunosorbent assay (ELISA). 

Findings: The present study showed no significant different between OX40 levels in the serum of patients with 
NMO compared with controls (P = 0.378). Serum level of OX40 in women were lower than men (P = 0.470). In 
addition, we found that median serum OX40 levels in AQP4 Ab-serpositive were higher than seronegative NMO 
patient but was not statistically significant (P = 0.410). 

Conclusion: Serum OX40 levels could not be used as a diagnostic or treatment marker for NMO. 
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