
����� ��	�
 ��� ������� ��	�
 ���

 ��������� � �!	 " #$) ���& (�()* "�+

 ,-�./�  �/0��� 1� �!�0  � 234 56�7�0�/� �0 8�0�� 9�3�/�� �
 :;< =����>� �.7�?�

�!6�@�A�3

� B�6� �/C� …�3�E���-�/�� �>*� ��F�� �/C&����� 5�G�7�F�� �/C��

�H��� ��.6� �/C�I:	�� J�
 ���K�L �/C�  #

 �F��M
�H��KN�F3� O  :� �����	 
	��� ����������� � ���������������� � �� �!"��� � ���	�# � �$� % &����	�'( �� )�����*+ )	 ���	 �	 ,� 
�� )-��


�� .���$ /�	�����$ � 0�� )��1+2 ��3  .��2 )( ��5� ,	 /����+� �(��$ 6��7" �� 89+ �� :$�� �;� �� ���<'=�2 /��  . >���+�� ���+�(��$ )?�@ ��

�	�'( ������� ��5� �A� B /�� CD�( ���E" )'	��� �����	 �� � .��	 �;F( ��' ��� G��" &��� /�� �� /$2 &����	�'( )���	 ,	  H�? I�J�D�" ,	 ,5�" �	

�� ,'?�� &��K" �����	.

�� �0 PO   : ���-" ��� �	 :��(�2 �
	��� I�9�9J" 1��( �����$ �	LMM � ��( �=+ LMM5��( � �=+ 
?�� N�O+� 1��( ,	 .�  � ,-. .��� P� 

 /�	 ��'��+ � % �	 Q�' �RSTUS ��'��+ � % �	 V�"�" ,	 ���( .��� ,� � LRMTLWM � SXMTLRM �� :�	 � SXM � % �	 �+� .��� ,� � �A �� N�� )��( 

 ��'��+LUMTLYM � SXMTLUM �� :�	 � SXM�� ,'?�� �*+ �� .Z�� �	 /�	�����$ �1�( G�� �� .��='�� �	 
����"��$ � /�	�����$ 
(�+��� 

  � /$2  0��=��'+������(TIBCZ�� �	   , Iron rapid test ����� ���9( /��-" /7	��1	� P��"� Z�� �	 G( � ������� /�(2 Z�� �	 /����������.

�3 �/L�� : V�"�" ,	 Q�' � ,	 
[�+ /$2 � �+� ��R/U � U/LY �]/L]� �A��  ���( �� U/] � R/LW   � ^/L]��� �7+ :��1?� �A �� .

Q�(�? �	 /��=�+��" _�[�� �A ��BC×100 Fe/ TI ���( N�� � N�� .��� �� � ,[��J(X/YS � ]/YW ���+�` �� � �A �� Y/SM � R/SS

��� �7+ :��1?� Q�' � ,	 
[�+ �A �� . V�"�" ,	 ���( .��� �� G(S/LL � S/L] � W/SM ���+�` �� � �A ��S/LM � X/L^ � L/LR��� �7+ :��1?� �A ��  .

 V�"�" ,	 ���( .��� �� /����������LY � SL � SX ���+�` �� � �A �� X/L^ � L/SS � U/S^� �D � 
��� :��1?� �A ��  ”   �	 
[b( )<'�[�$ V��D

UR/M=r����� .�$�7( G( � /���������� 
*�3 /�	  .$����+���+ �7+ ��� ) -( I����E" 
����"��$ � /�	��.

9��@ ���/�: G��" ����<'=�2 �	 ,+�� ,� ���( &����	�'( �� Q���� �	 .��B )'	��� �����	 �� 
=� ��'	 ���� H�? .0��� �� 6A�d e��'+ ,	 ,5�" �	 

?� )[+�5 I��;� �����	 /�� �����( �� ��� � � '�$ ,5��( ��' ����� �$��` 6A�d ��'�	 e��'+ ��� ,'?�� �*+ �� �A� B /�� :��1.

�3 �R�O F�C :����������� � /$2 � G( � /���������� � /�	�����$ � )��������$

١-� )�����	 �����'�– �������� .��7+�� – ��=A� )��1� N��B .�<7+�� Tg	�� .� ���+ 

٢-)�����	 ��'��–��=A� )��1� N��B .�<7+�� 

YT ,�hE" 8Ki'( � ���7+��– ,�hE" .��� –��=A� )��1� N��B .�<7+�� 

٤- ��3 � )�`�� 8Ki'( � ���7+��–)�`�� .��� –��=A� )��1� N��B .�<7+�� 

٥-�������� ���'�–��=A� )��1� N��B .�<7+�� 

Archive of SID

www.SID.ir

Z.Khani
Highlight



�����:
 ��	
�� � �� ��� ������ ���
��� ����
 ����� ���
 ! "�#$%��& % �'%�( )���( % "�*��
�

# ���+ �� �� �,� �� ����' - �*��
� �� �#����.
 ���/�* 0������ ���$ % 1��2#%�$ 0���	�3�4��!
 � 5�( �6� �� ���&6 ��7 �� �� ���! �� 89:�

 ���! �� �;�� <�*� &� ��*=> ?��)A .(
 ��'?�	 
���-? :$�� 6�� ,	 ��"����$�	�� &����	�'( Q�'`�       

�" :$�� /� j�$ � �� % ���( k�K( �� .��`l �� ��+2 )��+�

 1���� mn� 2 oO�'+ �� ,� 
�� 0����� I��A ,	 �� % ���(

 ��� )( �"��? )-�[@ �d �� �` ���2)S .( ��5� &3� )�B C%�� ��

 ���	 � .��[+ ��"����$�	�� �� .��='�� ,	 ���% �	 � )��������$

 � �� �!"��� �� .��='�� ,	 ��#�+ ��` ���+ ���( �0�+� /�(r"

# ,"�� ���( ) �!"��� ���( ,�1O" ,O�'+ �� ,� ��	 �$��` ���	�

       ���(  ���	�# ,'?�� ���E" &����	�'( �;� �	 � �	�� )( :��1?� �����

��O�� )�����	�'( ������ 
��d � .�� �$�s ����� �� )+�'�

 ���� )()Y.(

 I��A ,	 
	��� �����	 ) ���	 I��$�*" )�� ��@ ,	       

����$���	 )( ���� )�� � )���� )�� � ��������� � )���� .

 H��B �� &$ )"����E" ��O�� 6(�� 
	��� )%��B N�� �       

 t�1	))"����u+�����( ( P#�� H��B �� &$ �))"����u+�����( (

 )"����=+ � )"��� �"� � ���������"2 ��O�� ,	 �O ( ,� ���	 )(

 ���� )( )'	��� �����	 ��)Y  .( ,	 �����	 /�� P�"�����+ I����E"

 �$�s )n�J( � N�+�"� )[KB &'��� �� )"v���� ��O�� I��A

 ��� )()W  .( /�� P�"�����+ � )%��B Iv�'`� V�3� ��O�� 
�B

 /'?�� ���% k�$ ���( � �+2 ,'?�� ���E" &����	�'( �����	


�� ���2 ���������� ,��d �;� �� )���� ��73 0��.

 6��7" � P�0���"�� g���� ��O�� 
�B ,	 �����	 /�� ��   

 � +�( )��9'+� � ,n��� I�1�? CD�( �� ���E" Q�-? ���2 ����������

 ��� )( ��O�� G( � /$2)X.(

 ����'��� 
���-? :$�� �����	 /�� )�A� 6(��B �� )��       

( ��O�� ��"������ �����'�� �;� �� ,� 
�� ������ )'+2 ��� )

 ���E" 
+������ C=+ ,	 
+������ )'+2 � 
+������ /�	 Q��-" �

 ��$ .��O+� ,	 ,� ��� )( ��O�� w�+�n` ���������� � � � )(

 �)���� ��73 ��$����� �x�# ��$���� _�[�� ��3 )[+�5

  .��� ,��d �$��"�!���+ �� �� % ���( � �� �!"��� ) �(2 ���$���

 � )( ��O�� )���7 ���6(�� �������	 �� �����	 1+0�"�� ,� � :

 )'��� � )[KB Iv�'`� ���[� )�����+ � ���������"2 � �@��

 
��)^ .(

 
�B ,	 )'	��� �����	 �� ,� )7d�? I����E" ,	 ,5�" �	       

v��'d� ,� )��O+2 �� � ���� )(  ��O�� /����+� �(��$ :$�� ”

 � )��O	�5 �� >���+�� ���+�(��$ ����� ��' ��� G��" I����E"

 �� /$2 &����	�'( I�����E" )���	 ,	 &��K" �h� � ���	 )( :9+

 �� ,'?�� )'	��� �����	 �� � % :��1?� �	 y�["��)].(

S�T(� PO  O ����
 �� �D�d .0��� N�O+� ���	       SMM 6(�� )'	��� ����	 �=+ LMM

 � � �=+LMM�B ,	 ���� ,+��+ ��( �=+ �(2 6.

 k�K( �� /����+� z��1" �� 6[% �'��+ m[A �$ ,+��+ N��"        

�� o'?�� �` � % .� $�� ��$���� . ��$ ,��� �� �����	 �`

�(�� ” ��n9" ��	�� �n9( x2 � P��'�+ ���� g��" .�� �����

�� ��5 0��=��'+�� �� .��='�� �	 ��+2 N�� � ����� ,?�D� .�� .

 Z�� �	 �` � %
7� ���9( /��-" /���{���"�"��.

 �	 2 �������� )'+2 
�A�` >��� �	 N�� /����������      

 ��'�	�� �� B ,	 ����������$ �� /�(2 �� /�� ?���� �� .��='��

����� ���9( /��-".

 Q�( /7	��1	� P��"� .�<'�� �� .��='�� �	 N�� G(      

ElmerT Perkin.���+� �� ����.

� /$2TIBC����� ���9( /��-" )��� 
��� 
�� �	 .

 ,��" ���2 w�( � ��<�� I�O+�`��� �� )������ ���( o���       


?�� ���% .��='�� ���( � .�� . ��	�� x2 �� �����J( ,��" 
�5

� �D |����� .��='�� .�� ��n9" ” ���� �	 )$�<7��(�2 6���� o���

 P��'�+LM %�n9( x2 �	 G�� � ,'�� .�� ��n9" ��	�� x2 � 

�� .��� �7'��.

 � �� ���9( /��-" /�	�����$ 
(�+��� Z�� �	 /�	�����$       

 �	 � , ����$ , �{�( ��$ ,��� �� .��='�� �	 
����"��$ .�`v�	

����� ���9( /��-" 
����"��$����( Z��.

 �(�2 �� H�? z�9J" ��      t-
�� .�� .��='��  .

�3 �/L��
 N�O+� � z�%� )���	 �� �-	 .0��� /�� �� 6A�d e��'+      

 �� Q�' � �� B ,	 &��� ���?� �� .��='�� �	 � ���(2 I�[��J(

��l ,� 
�� .�� ,A�` ,� �" P� .���� Q���5 ” ��O�� I����E"

���� )( ���% )���	 ���( .��.

IU /    1��[" )��1� N��B .�<7+�� )��1� ,�O(&����	�'( ,	 y�	�( ��$�'(���� 
*�3 I����E" ,-��n(                             .......Archive of SID

www.SID.ir



��{��� ����+�����$ � 1��[" )��1� N��B .�<7+�� )��1� ,�O(                                                 /1

)'	��� �����	 N�� /���������� 
*�3 �P� Q��5 ��       � 

N�� � N�� �Q�� ���$��� �� ,� 
?�� ���% )	����� ���(

  �	��	 )7��1?�X/L^ � SS � U/S^ ,��"��A �� ��� �7+ �A �� 

 ���% z�%� ,-��n( ���( )'	��� ���( �� I����E" Q��5 ��$ ��

 ��+2 N�� �� /���������� )O���" :��1?� � 
?��LY � SL � 

SX ����� /��-" �A�� )MX/Mp< .(  I����E" �� .���� Q��5

 ,	 � � � )( 8i7( :��(�2 ���( ���?� �� �� N�� G( 
*�3

 �+� �� ��"�� /�� )O���" :��1?� ��� )( .�$�7( ,� ���@

 V�"�" ,	 .��� ,� ���	 � .��	 ��+2 � % :��1?� �	 .���$ )'	��� :

S/LM � X/L^ � L/LR�� � ���	 )( Q�' � ���?� ,	 
[�+ �A �� 

 �	��	 )'	��� ���( ���( �� I����E" /��$ ,��"��AS/LL � S/L]

 �W/SM  
�� )MX/Mp<( .

Q��5L� )'	��� ���( � �+� N�� �� /���������� 
*�3 I����E" )���	 

�V3O�@

 ��F.�

���L�

 �0 FH- 1����

,6G

mg/dl
1��K  �

 1����

2�!�W
�7O��

Mean ± SD
1��K  �

=����>� F*  �

2�!�W
�7O��

1��K  �

 �0 FH- 1����

,6G

mg/dl
1����  �

 1����

2�!�W
�7O��

Mean ± SD
1����  �

=����>�F*  �

2�!�W
�7O��

1����  �

Q�' � .���SX�=+ UL–]YR/X±SYTRS–USS/X±X/SYT

���Q�� .SX” LUM–LYMWL/W٭±R/S^X/L^LRM–LWML/X±٭W/S^LY

N�� .���SX” SXM–LUMS/X٭±S]/SUSSSXM–LRMY/^±٭^/SUSL

N�� .���SX”  �� :�	SXMR/X±٭]/SRU/S^ �� :�	SXM]/U±٭S/SRSX

  Q��5S�)'	��� ���( � �+� ��  N��  G(   
*�3 I����E" )���	  

�.�����L� ��Fوه��

,6G �0 FH- 1����

mg/dl
1��K  �

��� �� 1����

Mean ± SD
1��K  �

=����>� F*  �

��� ��

1��K  �

,6G �0 FH- 1����

mg/dl
1����  �

��� �� 1����

Mean ± SD
1����  �

=����>�F*  �

��� ��

1����  �

Q�' � .���SX�=+ UL–]YX/^±RLTRS–USW/]±RYT

Q�� .���SX” LUM–LYMX/R٭±LMSS/LMLRM–LWMS/LM±٭LMWS/LL

N�� .���SX” SXM–LUMS/LL٭±LMUX/L^SXM–LRMX/LS±٭LMRS/L]

N�� .���SX”  �� :�	SXMX/LM±٭LLYL/LR �� :�	SXMX/LL±٭LLSW/SM

 .���� Q��5 )���	 �	Y �� N�� /$2 m�JA �1�( ,	 ��" )( 

��	 )� )'	��� �+� .7( ,� ���@ ,	 �����	 /�� �� ��� )( .�$�

 V�"�" ,	 N�� /$2 :R/U � U/LY � ]/L] �� �(� ���� :��1?� �A �� 

 
�� ,'?�� ���% z�%� )	����� ���( Q��5 ��$ �� ,� )'	��� ���(

 V�"�" ,	 N�� /$2 :��1?� :U/] � X/LW � ^/L] ,� ���	 )( �A �� 

	 ��� ) -( N�� � N�� ���$��� �� 6A�d N�%����)MX/M p<(. 
 ,-��n( ���( � � ��( ���$��� o��� �� /��=�+��" _�[�� �A ��      

��� �7+ ��� ) -( )7��1?� ���( �$ �� � 
?�� ���% )���	 �.

 �(� 
?�� ���% z�%� )	����� ���( 
����"��$ � /�	�����$ �1�(

��[+ ��� ) -( ��+2 I���E".

� m��( �'�� …�$�@�����$ � 1��[" )��1� N��B .�<7+�� )��1� ,�O(                                               /I�Archive of SID

www.SID.ir



��{��� ����+�����$ � 1��[" )��1� N��B .�<7+�� )��1� ,�O(                                                 /1

 Q��5Y�3 I����E" )���	  � )'	��� ���( � �+� �� N��  /$2 
*

�V3O�@���L� ��F.�

,6G �0 FH- 1����

mg/dl
1��K  �

��� 234 1����

Mean ± SD
1��K  �

=����>� F*  �

��� 234 :;<

1��K  �

,6G �0 FH- 1����

mg/dl
1����  �

��� 234 1����

Mean ± SD
1����  �

=����>�F*  �

��� 234

1����  �

Q�' � .���SX�=+ UL–]YX/U±LMMTRS–USR±SMLT

Q�� .���SX” LUM–LYMX/LY±LLMR/ULRM–LWMS/LM±LLLU/]

N�� .���SX” SXM–LUMY/LW٭±LLXU/LYSXM–LRMX/LL±٭LL]X/LW

N�� .���SX”  �� :�	SXMX/L^±٭LLR]/L] �� :�	SXMS/LS±٭LSM^/L]

X(0
 G����� � '�$ ,5��( 2 �	 )'	��� �����	 ,� )����( �� )��

 ��3 � N��2 ����������� 
�B ,	 ,� 
�� �����	 /�� ��	

�A�Ki( �� �!"��� )��1+2 ”���	 )( �� ���	��� � /�(�[�2.

 ���( ��� P� ��"������ ���7 ��� N�O+� �	 ,�������� ��� �!"���

������� ,n��� ,	 ,��d �;� �� ,� �  � )( ���2 Q�-? ����	 )

 ����� :��1?� V5�( x�# ��$���� )[+�5 ��$ .��O+�

 �+��� )( ����� ��$�������)U .(

  g��" .�� N�O+� I�-��n(inouye Q�� �� :+�����$ �  

LRRU /���������� �1�( )'	��� �����	 �� ,� 
�� .��� �7+ 

  �Hb A1C��1?�   ,���� ,	 �$����� ����������� � �	�� )( :

 /$2 6��[" �	 /���������� � .�� 1���"�� /$2II /$2 ,	  III

 
�� .��� Q��B� &'��� /�� �� �� ��` �;�)R  .( �� 6A�d e��'+

 �1�( :��1?� ) -� � 
�� _�D�( /��$ ��'��� �� .0��� /��

( �7+ )'	��� �����	 �� �� /���������� I����E" /�� � �$� )

��� )( �'���J( )������ ���$ I�� :��1?� �	 e���'	 . Q��5

�$� )( �7+ �� I����E" /�� P� . ,	 /���������� /�D ��

 /�!"��� P� �� BAcute-phase-Reactant ��� )( x��J(  

 �	�� )( :��1?� 
	��� �� ,�)LM. (

�1�( H�? .0��� ��$ ,'?�� ,	 ,5�" �	 :��1?� N�� G( 

�$� )( �7+ . G( Q�9'+� �� ,� _�D�( /�� /'?�� �*+ �� �	

 ��9�� V5�( /������ �(��$ )?�@ �� � ���� 
��`� /�+��"���'(

 
[�+ )'	��� �����	 �� � ��� )( 2 )���� ��� 1' �

 
*�3 V�"�" /�� ,	 �	�� )( :��1?� /����+� ,	 /������

��� ��[� �� /�+��"���'( ��"�� xh5 � .�� �'7�	 �$ .��� � ,

 /�� :��1?� 
�B ,	 G(

 ��+2 ,	 �� Q��5 �� ,� �	�� )( :��1?� .��� y�i( �� /�!"���


�� .�� .����.

 .���$ �� ���2 ���������� :��1?� )'	��� �����	 Q�' � N�B

 ��� )( ����	 �	 �� ��d ��? ���7 ��� N�O+� ,	 �O ( ,� ,'���

��� �� � V�"�" /�� ,	 � ,'?�� :��1?� �[� /�+��"���'( � ,	 �

 �	�� )( :��1?� ����� G( �1�()LL.(

I�-��n(Vushobove, culebras  :��1?� Q��'d� �� �7+ 

 �$� )( )'	��� �����	 �� /$2)LS ( )���	 /�� ��$ ,'?�� �	 ,�

 _�[�� �A �� &$ � N�� /$2 �1�( &$ ) -� ���� 6(�� z	�n"

" 
�� ,'?�� :��1?� /��=�+��.

 ��5� ��' ��� G��" )��O	�5 )'	��� �����	 �� ,� �� ,	 ,5�" �	

  � +�( .�  � ����� �A� B �1�( � ,'���Fe+++, Cu++ ,'?�� :��1?� 

 �*+ ,	 
�� )���	 /�� k��$� ��'��� �� I����E" /�� � 
��

 I��*+ �	 .��B �����	 /�� Q�' � �� ��� ��� )( &�* " �� z�%�

 � /$2 � G( )"��d �A� B Q�' � ,+�� ,� ���( &����	�'(

 �( ��+2 )[+�5 I��;� � ��� ,'?�� �*+ �� ��+2 ,	 y�	�( ��$��'��?

��	 �$��` �'7i	 
��D� � �'-��� ��+2 �����( ���� ���% �*+.

I& /  7+�� )��1� ,�O(  1��[" )��1� N��B .�<&����	�'( ,	 y�	�( ��$�'(���� 
*�3 I����E" ,-��n(                              .......

Archive of SID

www.SID.ir



��{��� ����+�����$ � 1��[" )��1� N��B .�<7+�� )��1� ,�O(                                                 /1

References:

1. Dominguez C , Ruiz E , Gussinye M , Carrascosa 
A.  Oxidative stress at onset and in early stages of 
type I diabetes in children and adolescents. 
Diabetes-Care 1998; 21( 10): 1736-42

2. Davidson MB. Diabetes Mellitus: Diagnosis and 
Treatment, 3rd ed. London, New York, Toronto 
Chuchill Livingstone, Tokyo 1991;  P:24-6 

3. Gyton A. Textbook of Medical Physiology, 8 th 
ed. Philadelphia WB Saunders Co. 1991; P: 856-
866

4. Graf RJ.  Nerve conduction abnormalities in 
untreated maturity onset diabetes: Relation to 
levels of fasting plasma glucose and glycosylated 
hemoglobin. Ann  Intern  Med  1979; 90: 52-63

5. Rice Evans CA, Burdon RM.  Free radical damage 
and its control. Amesterdam Elseri 1994; 113:46-
49

6. Geng TL. Protective action of seven natural 
phenolic compounds against peroxidative damage 
to biomembranes. Biochemical Pharmacology 
1992; 143(2): 122-152

7. Tau Al, Failla ML.  Urinary extraction of zinc, 
copper and iron in the streptozotocin-diabetic rat. J 
Nutr 1984; 114:224-233

8. Wegmann R.  Maill ARD reaction and glycation. 
Cell Mol Biol 1998; 44(1): 1013-1163

9. Inouye M , Hashinoto H , Mio T , Samino K. 
Level of lipid peroxidation product and glycated 
Hb A1C in the erythrocytes of diabetic patients. 
Clin Chim Acta 1998; 28-276(2): 163-72

10. McMillan DE.  Increased levels of acute-phase 
serum proteins in diabetes. Metabolism 1989; 
38(11): 1042-1046

11. Murphy P , Wadiwala L . Copper and zinc levels 
in healthy and sick elderly. J Am Geriatr Soc 1985; 
33:849-97

12. Vusubora AM, Shevchenk AN.  Serum iron 
content in children with diabetes mellitus. Azerb 
Me Zh 1978; 55(5 ): 19-22

� m��( �'�� …�$�@�����$ � 1��[" )��1� N��B .�<7+�� )��1� ,�O(                                               /I�

Archive of SID

www.SID.ir



 
 

 
 

MEDICAL JOURNAL OF TABRIZ UNIVERSITY OF MEDICAL SCIENCES Spring 2003,  

Volume 37, Number 57; Page(s) 39 To 43.  
  

 EVALVATION OF PARAMETERS RELATED TO IRON METABOLISM IN 

DIABETES MELLITUS PATIENTS 

  

Author(s):  TAHER M.*, MOSHTAGHI A.A., EMAMI A., AMINI MASOUD, PAKSERESHT 

F.  

  

* Department of Clinical Biochemistry, Isfahan University of Medical Sciences, Isfahan 

  

Abstract:   
Background and Objectives: Diabetes mellitus is a disease with multiclinical features caused by relative 

or absolute insufficiency of insulin secretion. Hyperglycemia, hyperlipidemia and disorder in protein 
metabolism have been reported in these patients. In addition, there may be non-enzymatic 
glycosylation of hemoglobin and lipid peroxidation. Secretion of pancreatic hormones might be effected 
by trace elements. The major aim of this study was to investigate changes in parameters related to 
iron metabolism. 
Materials and Methods: The study was carried out in 100 males and the same number of female 
diabetic patients referred to Isfahan Diabetic Center. These patients were classified according to their 
fasting blood glucose (FBS) into three groups: first group with FBS within the range of the 140-190 
mg/dl, second group with FBS ranging from 190-250 mg/dl and third group with FBS higher than 250 
mg/dl. Female patients were divided as follows: first group with FBS within the range of 130-180 mg/dl, 
second group with FBS ranging from 180-250 mg/dl and the last group having FBS more than 250 
mg/dl. Hemoglobin was measured by cyanomethemoglobin, Iron and TIBC by Iron rapid test, 
ceruloplasmin by ferroxidase activity using paraphenylendiamine-hydrochloride as substrate and copper 
by atomic absorption spectrophotometry. 

Results: Plasma iron concentration was increased by 8.9, 13.8 and 17.8% respectively in the three groups 
of female patients and in male groups by 7.8, 14.5 and 17.6% respectively as compared to controls.  
TIBC was elevated in both the cases. Serum copper level in female groups was elevated by 10.2, 16.5 
and 19.1% and in male patients by 11.2, 17.2 and 20.4% respectively. Serum ceruloplasmin level in 
female patients was elevated by 16.5, 22 and 26.8% and in male by 13, 21 and 25% respectively. 
There was a positive correlation between copper and ceruloplasmin (r=0.89). 

Conclusion: It can be concluded that serum parameters related to iron metabolism could be disturbed in 
patients with high serum level of glucose and thus, these parameters should be monitored regularly in 
these patients. 
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