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���� S�E� /T�N��U�P���>     �4$�����  ����V.� ���	
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�4P�  �4���� 
.� ��!F� ��� , �     �� ?��94�"� Z���4  � � �
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P!K !���7 i��.�  kU�&  �����  ���lm� /�  ���� �  ��� 


���� ������� � 
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p!x� 0.& /��L � .W> �� :�l	 30 �^�E� �� 

� �.  /!�	 � #�-R� ,�4CN � �.  ��  ��� rpm 2400 

T��9�!4 �"  � � g!" �L �� �& � .� �.  ��  ��� 

������� g����' � ]�������L ����� �� /������ C° 70 -   

/��vr   �.  

/�!�  ?��� �  /!��	  !����7  i���.� Cr � Mn �� 

������ �.  /������� ,
�!�����" ��  ?�r4�����"�AAS   

)Atomic absorption spectrophotometry?��94"� ( 

� .!���^� !���7 =�� i��.� ��  �� �.    ���  ��� ��� 

  ?����)Flameless (?���� � /!���	 ��� )10(W��> . �� 

g�' � ]����L  ,���  Z���4  ��  g!�   ��U�P�  /����L SPSS 

)SPSS Inc., Chicago, IL (:JF � � ?��� �� �� �� 

?�!	  �����  ���� �  ���  ?��94�"� ��  �����L  /����L t 

����^�  �. ,=��V.� ����^� / =�� �� ?�!	 �!�  �

�� U����   :���P!	 g����' �. Z�����4  ����� �������   

=�r ��� ± p�!% � ���5� ���U	 �. 050/0 < P, �� 

����7 s$�� 
�5� /��� �� !h  �4P!	 �.  
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U�N� L q`" 
�!" g�!�  U��r�� � �� 55  !�9  ��  ��!�P� 

34J� �� ��	 ���� 
��� ��  :�M7  �4$�����    ?�!�	)

� (���� 47 !9  �� ��!P� !�f 34J� �� ��  }��%N  =�" � 

W�& �� ?�!	  �����  S��J`�  �4����   ?�!�	) ���� ,(

g�' � � .=�r ��� =" ��!P�  �����  ��5N�`� ��  ?�!�	 

,���� 34/47 8�" � �� ?�!	 ��� 06/46 8�"  ���� .

1/53 ���  �����.��  6� d� � 9/46  ���� �� �����. 

 !�l�� �� ��� .��  ���= m4������!/  �4����� / ,]��z��> 

���9� �� ?�!	 ���� � ��� �� m4��! g�!� �5�
 ��� 

��� � �� m4��! U�r�� �5�
 ��� ��J .  

   U��r�� � g�!�� ��U�� ��� �4"� p�!% � � =�r ���

?�!	 ��       �����L ?�!�.� ��� ,���� � ����� /��t  ��

   
��5� 
�"�!� :�v& ,#^4�� ?�!	   �� ����9� /���

 8�& �� ,?�!	1 .:"� ?�L  

q`" 
�!" g�!� �� ���� ?�!	 )39/5 ± 71/26 

g!	�!-�� �� 
"� !4�N (��  �����^�  ���  q`�"  
�!�" 

YN����" ?�!���r��!� )75/4 ± 57/30 g!���	�!-�� �� 


"� !4�N (]��� 
�5� /��� :��� )001/0 < P.(  

q`����" 
�!����" U�����r�� �� �������� ?�!����	   

)35/3 ± 52/12 g!	�!-�� �� 
"� !4�N (�� ����^� �� 

q`" 
�!"  U��r�� ��  ?�!�	  ���� )68/1 ± 36/12 

g!	�!-�� �� 
"�  !�4�N(  ����9�  
��5� /���  :���  

)770/0 = P.(  

��.� ��K  8�& �� ��2 
� �hX3�  Z��4  =�� ,��!	

 /����!�m4� �� ���� O���� �� ���!��� � ���� � ?�!��	 ��


�5� ���9� ,�4���� R  ?��R� /���.  
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�� ������� . ���� �� ����� �  ����� � ��� � ���� ��t  �!" #$��
 %&� '(�	� ���� �� �  

         ��	�  

�����  

 ����	��± �����	��� ������  T    �����P 

!& '  
��(�  39/5 ± 71/26  

70/3 -  001/0 <  
���
  75/4 ± 57/30  

�-.-�  
��(�  35/3 ± 52/12  

28/0  770/0  
���
  68/1 ± 36/12  
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         ��	�  

�����  

 ����	��± �����	��� ������  T    �����P 

!& '  
��� �  13/5 ± 62/27  

64/1 -  100/0  
���0  58/5 ± 40/29  

�-.-�  
��� �  70/2 ± 20/12  

82/0 -  410/0  
���0  64/2 ± 66/12  
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-� �� !���7 i��.�  /��![

Y�T� �� 
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��R  
� �� �� q`" 
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��	 ���� ��  �����^�  ���  ��!�P�  !��f  ,34�J�  ]���� 
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�� �5N�`�  /Jain � Lim sCR� ?�   ��� :"�
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�� �4�� /� �& ?� �� ��� � ]��� 
�   ���)11( .

g�!� !F� /��v� !� ]���� /��   ,����"�����!> ��t�N 

�M���-�M	 �� =����!> �� � /��"���L =���4�"  /��� 

]t> 
��v4N�  ����)12(.  


-� �� Y�� �-� /�� Yv� _!`� �� ����� /  ���'�� 

,�����	 ���� ]��U���P� !4�.���� �!����  
���-�!%� 

��������M	 
��� .����� ]��U��P� ��������M	 ��!��F� 


4����������  ����. ]��UP� ������M	 ��  �`�"�� / 

��!%� ]��UP�  ��N��  8��-����  /��� ,���L  !�'��  ��� 

i���v4N� � ��!��-  :���� � /���� ����L ����M��� � 

8�M" /�� ��	�� 
���� 
�  ���)14-13(.  

8�-���� /�� ���L ��  /����"�  i!�n  ���&�� �� 

/�Rf  
N�M�"  ]�����  
��  ����  !�'�� �  ���   ��t�N

���"�����!> 
�  �� .,���"�����!> �t�N !'��  ��� 

Q�"L /�Rf ����  �� 
�  ����  ���'�� �  �2��x%� 

��� �F /� 
� �� �� /�!� 8�M" !\� 
�  ����)15(.  

�� =�� ,�� ]��� q`" 
�!" g�!�  
��  � ��� �� 

S���!K ]����� !��F� /����v� !��� ]������ /����  ���t�N

���"�����!> !'�� �� ��'�� ��	 ���� ���.  

�� !r�� !���7 i��.� ���� 
"�!� ��  ��5N�`� / 

,![�X   U��r�� !�x�7  :�"� . ,U��r��   �!4�R� #���7 

/��!��[ /�!��� Y�U�� L /���� !Fd��� �� Y����N���4� 

=����!��> ,���� :���N�5P /���� 
��4 L 
 ������� U4���" � 


M> �������" 
�  ���)16(.  

Y�U L  U�r�� �����!>�"  ) ����.�"�MnSOD   ���

Manganese superoxide dismutase,( 
���-� �� 

Y�U L /�� /��![ /�!� ���X 
� ���.  #�%�  #�.7 

=�� Y�U L �� /����4�� �� 
�  ����. MnSOD  ]�^  


.v� /�!� 8��5�  ]�����  /���  ����"����� �  ���X� 

) ����17.(  

�� �5N�`� / Chang �  ,�����-.�  sC�R�  ?�� 

:"� �� �234$� )2SOD( MnSOD �� !�> 
��	 � 

=����V.� ]����� 
������� 
����  �� ���� 
����!.�   

���� )18.(  

U��'� U�r�� 
-� �� ����� 
���  :�"�  ���  /�!�� 

���� ��	 �� ��K 
�!'�  ��v��R�>  ?��  ,:�"�  ���� 
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Abstract 
Background: Tinnitus is one of the most common and distressing otological problems. Oxidative 
processes are one of the mechanisms involved in tinnitus. Therefore, in the present study, the 
concentrations of antioxidant micronutrients (Cr and Mn) were determined in the serum of the patients 
with tinnitus in comparison with healthy subjects.  

Methods: In this case-control study, 55 patients with tinnitus and 47 healthy volunteers were enrolled, 
after matching age and sex. The concentrations of Cr and Mn were measured via flameless atomic 
absorption spectroscopy. Comparisons were made using Student’s t test. 

Findings: There was a significant decrease in mean Cr level of serum in patients with tinnitus 
comparing to the controls (P < 0.001). Moreover, there were no statistically significant differences 
between the mean serum levels of Mn in patients with tinnitus and controls (P = 0.770). 

Conclusion: In the present study, a relationship was seen between the serum level of trace element, 
Cr, and the occurrence of tinnitus. Trace elements are related to nutrition; so; investigation trace 
elements can be cost-effective and must be evaluated and considered in designing the treatment 
regimen for patients complaining of tinnitus. However, defining such a cause-and-effect relationship 
needs several prospective studies to be done. 
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