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     "	� � �	�� @��	<� �	� �� ��67 "���"� �� �A"�

@�B � ���0"� C��� ���D�� �+�� ��� *  /���� �  �&�

194 ��� �� ��67 �� ��7�� ����� ����� "G� ��� �� 

2003  �		�333 ��		� �		� "		G� ��		� �� 2025  @��		<�
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C��� "� K�L&�M� N���� /=%,  ���	� @��<�  %	+O 
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 �� � A �������&�:� ! � *%�#�& �����%����"B 

"		�+� �		� @��		<� C"�		�� ���%�		��� � "		��P�  ��

����
�� � �": �A ��Q��"B �$ � �$%�#�& �� ��"! )4.(  

N�"� � *RP���  /*��"	S  �	�  ��	T�
  �	��0 

���%���� �  �	� ��O  *�	$  9�	� ��  ��	���  �	�� )5� ( 

*�"� )�����$ �L�UV ��� ! � ��"W N)9  ) �	��6 .(

�": �A �Y�&��� Z6�  N�"	�  "�[\	� *��  ��&�	��� � 

=%�"�! *�$ �0 �� %,�� )7 .("< /���0 "�-��=���  *�$

"�+B � ��,�!/ %+��$ N�"� ��R^ 5��+� )� )8(.  

"`+A �� )� =�� Z���� ��&����- ��� !  b	7�� 

@$�� �����%����"B *%�#�&  �	�   ��"	!)7( �  ��	�� 

c				�:� /�0 %				+O ��				
 ) ��				,��FBS  �				  

Fasting blood sugar( �� @$�� ��  $�) %9.( ��U�� 

N�"� �� %���� �� ���� ���� ��  K�	����; �  ��	��� 

@(� ��,��  	,��) %9.(     ���	 ! Z	��&����� �� ���	
�

   �� ��&�	��� "	��"� �� ����(� )� �,�� ��� ! c�D�)

�� @$��       @$�	� /�	��� 8��	, ��	<� 9�	� � (%$�

="		�
d * "		� /%		,� e		O�� /�Y�		:� !  ����		
 Z		$

  "	[� �� K��f0 g�B @��<� � �$%��� �+��0 Z��&�����

�A )� ��"�� � @��<� %+�	�$ N�"� ��U�� Z )10 .(

�<�� *�$ �%+W @$�>B =��� ��.�  h"	`� �� ��� 

N�"� �� ��U�� @��<�  �	�&�L<  *�	$   �	� ��%	�  %	���� 

bU		� @��		<� =��		� * ���		iA � �
�		�  "�		.��

��"W *�$  �%	�  �	�  ��	U6�  �
�	� �  )�	�  ���	 ! � 
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�  c	�D�  /���	 ! 
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�k ^ � ���%� ��&���� �� ��"<� Z&��  �	��  "	[�  ��%	�� 

"� @$�� �)� ) ����13-12.(  ��"��	+�  �	�  �	7��  �	� 

8��, )�� ���<� ���� 8�� � *"�j.�B K��"S � �

 /*����� �� )�N��& N����  �	L&�M� *�  �	�  �	�  �	��"� 

lM		� ��"		� N�"		� �		��� ="		B ��"		<� �� /�)��"		#� 

C��;� �"!.%  �	L&�M� *  "	S�;  �	�  h%	$   �	��"�

��U�� 8��, N�"� ��"� lM� ��  ��"	<�   �	��� ="	B 
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 ��� ��1391  �	���� ���� %�\� )� mB �   n�	
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 e	�� %;�� ����� ��)0 =�j.���    ���	������ �� /��	�0

�L��7 .%��� N���� �� ��6GT� ��L", "���   *��	�0 *

 c��, �L&�M� ����132     �	� �	��� ="	B ������� )� "G�

=��%D�  �+� *3/13 ± 8/52    �	� =%	++� �L7�"� ���

 ��� �� ��������� ��1391    �	���� Z	�; .%	����  *

     Z	�; ���0"	� ��	�"< )� =��G�	�� �� �L&�M� )��� ����

    =%	�"! "	�d "	) �� �� 8��, K�L&�M� �67 �����

    ��	+��V� lM	� ��<"	! "k� �� �� � ���95   /%	T��

 ���0"�50  c�<�"B �� "��P� N%A 8��, *�"� *%T��

� ��"W  *�M
 ����� ��<"! "k� ��1/0   ��%	L� ��96 
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    )� ����		��� )� �		iL� �&�		��;� q�"		
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5/0  *5/0 2 )96/1) (P.1(P 2)2/a-1Z(  

96  =------  =------- =N  
2)1/0    (2D  

 ��"			<�  ��			� ��			
 %			+O *���� �			��� ="			B  

mg/dl 125-100 %		+O � ��		
 �� �A�		� m		B )� 

h"`�  ��� ��� !mg/dl 199-140  �<��`� ��V ��

) %�%, �L&�M� ����14 � ���� %S *���� h"`� .(

@��)0 N���� N%A � ���"� K%� �V N�"� c�:�  �$

�0 hR; tA�� /������� ����     .%	�"! �	L&�M� )� �	$

    � �	U�� ��	S� b	 7 � �L&�M� h�%$� ���� )� mB

���$�!0  K�A�V� /�L&�M� �� ���� ��", ��; ��"<� *

/�� �(��� � �)� /%O /m+7   �	��� ���� � ���< *

@		�"B )� =��G�		�� �		� � �U;�		`� �		� "j		.�"B  �		���
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   =)�%	�� ���	� /C�+	,��� ���� �)�"� � *����   *"	�!

=%��"B �� � �<"! ��"O *   �	67 .%�"! �U[ v��"�

=)�%��     �	���� N�"	� � ���	 ! /��&�	��� lM� *"�!  *

=)�%�� .%, ��<"! ��
     �	� N�"	� *"	�!p��   wR	7

 =�j��� )� =��G��� �� � ����Agilent   ��	.� �
��)

N���� (�:"�0 %, )15(.  

p�� �� ��
 %+O �����  �	���0  ���	 !  � )�%�	��� 

 ��		�L� ��		9� p�� �		� ��&�		��� lM		�  *�"		� .%		�"!

=)�%�� %+O *"�! ��
 �� �A�� mB )�  h"	`�   /���	 !

��"<� � ����& ��",  %	+O   *�	�D�g 75  ���	B   ���	 !

�<��� %����� �  m	B )� ��  /�A�	�  ��	
  *"	�!  N��

�67 ���L� %+O ��
 �� ��A�� N���� %, )16.(  

����� ������  

=��� �		$ )� =��G�		�� �		� N"		�  ���		<�SPSS �-		�� * 20 

)version 20, SPSS Inc., Chicago, IL ( ���		�

���)0 .�<"! ��"O c� D� � ����    ���	� *��	�0 *�$

=��� c� D� � ���� �67 =��G���   ��	�)0 c��, �$2
χ 

 ���)0 �Fisher's exact =��� ��� ���(� �67)  *�$

 (�G������)0 t ���(� �67  =��� ��� ��� *�$ .��� 

�+L� lM�  *���050/0 < P %, ��<"! "k� ��.    
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 /�L&�M� �� ��132 �����    �	� %	+�<"! ��"O ���"� ����

24 �0 )� "G� � �$ �@��)0 c��:� N%A c�&� $�/   �	L&�M� )�

%, q��
 � %�108   ��	i; �L&�M� �� ��� ���B �� �����

 .%+�,��   �� N�"	� ��"	� lM� ���L� h�"D�� � ��j����

 ���� ������� �L&�M�06/1 ± 08/1 �� ��� "��& "� N"!�":

 /�0 C�		�� "		� �34 ) "		G�5/31  ��		U�� *���� (%		T��

 � (���� =�"!) N�"�74 ) "G�5/68   lM	� *���� (%T��

.%���� (%$�, =�"!) N�"� �L�UV ��"�  

 ��%7 "� �+�1m+7 ��� / �� /�"� � �) *�$  *�$

  ��	7� N%A � ��7� � ���"� ���� �(��	� *  � ���	< 

  � %$�	, =�"! �� "$ �� N����"� lM� "k� )� ����

�+L� h��
� /����    ��%	7 �� .%	.� =%$�.� *���2 

     C�	�� "	� (���	� � %$�	, =�"! �� ��) N�"� �����

     .�	�� =%	�0 �	"���B�"��0 � �����	,��� *�$"�P��

      /�	� "	k� )� =�"	! �� ��	� /��%	7 �� xUVFBS /

 � ��&�		���BMI )Body mass index (� h��		


�+L�   .�	,�%� ��7� *���  ��%	7 ��3   lM	� ��	� /

  �	� C�:L� �j��U�$ %$�, =�"! �� �� � N����"�

 �����276/0   �j�	�U�$ ���)0 xUV �� �,�� ��7�

Pearson�+L� /  ) %	, ���017/0  =P   �	� �&�	; �� y(

   �� "	$ �� /N�	���"� ��"� lM� � �$"�P�� "�� ���

�+L� v�U��� /���� � %$�, =�"! ��%.� =%$�.� *�.  
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 ����1�) "��� � �#�� 	��� �" �" �$�����" ��#��%�� &'( �� )�����* +,- .�(���� �� )����0  

����  �����   ����	��± �����	��� ������   �����P  

�!�
  �-.�  01/1 ± 56/1  
509/0  

$/0�  10/1 ± 39/1  

��1� �-.�  11/0 ± 15/0  
349/0  

$/0�  12/0 ± 19/0  

�!�
   3� $ �/50 ���  32/1 ± 79/1  
083/0  

50 $56�7 � ���  75/0 ± 31/1  

��1�  3� $ �/50 ���  10/0 ± 15/0  
952/0  

50 $56�7 � ���  12/0 ± 17/0  

�!�
  �87�� ���7 9 ��:��%  91/0 ± 47/1  
733/0  

�87�� 9���� 9 )*;� ��:��%  91/0 ± 55/1  

��1� �87�� ���7 9 ��:��% )7�#�  12/0 ± 17/0  
789/0  

�87�� 9���� 9 )*;� ��:��%  11/0 ± 16/0  

�+L� lM�  :*���050/0 < P  
  

 ����2) "��� � �#�� 	��� �" �" ����������� � ���������� ��#��%�� .������ �� )����0(  

����� ����   ����	��± �����	��� ������   �����P 

(���) "�  �!�
 92/13 ± 54/51  
153/0  

��1� 37/11 ± 47/55  

�15 >?�
 ) ���7 9ng/ml(  �!�
 62/4 ± 62/29  
189/0  

��1� 14/6 ± 18/28  

) � 
�� �1? �@Ang/ml(  �!�
 51/8 ± 57/107  
626/0  

��1� 76/9 ± 47/108  

) ":B1C��ng/ml(  �!�
 55/24 ± 01/15  
981/0  

��1� 76/21 ± 86/14  

�+L� lM�  *���050/0 < P  

  

 ����3"��� � �#�� 	��� �" �" ��3 ���������� ����� � )�����* 4�� �5�'6�# . )������ �� )����0(  

��	�������  �	!  ����   ���"#�
Pearson   �����P  

(���) "�  �!�
  276/0-  017/0  

��1� 102/0  565/0  

�@A �1? �� )E�� F� 3� ) �/1�G H$I�ng/ml(  �!�
  038/0  774/0  

��1� 218/0-  370/0  

�15 >?�
 ���7 9  �!�
  224/0  055/0  

��1� 071/0-  689/0  

) � 
�� �1? �@Ang/ml(  �!�
  069/0-  558/0  

��1� 276/0  114/0  

) ":B1C��ng/ml (  �!�
  106/0-  509/0  

��1� 268/0-  217/0  

�+L� lM�  :*���050/0 < P  
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� � C��� �  �	�&�����  ���	� �  5�	, 

��� �� "[� ��  @+	���  *�	$  =%	�{�B *�  ��	�  c	���A 

�:���Y c���A � �M�D� �� ��7� �� %0 �  "	�+�  �	� 

e �-� |���A �� ) ��"!17 ��	U�� .(  %%	,  N�"	� 

�� "�+� ����(� ��  ��&�	��� �  �	���  �	�  .��"	! �� 

��", N����"� *��A ��  ��	`��  �	�  *%	��#B�j�&��  �	� 

�)� �&�		:&�� ��%		L� /Z		� =%		�"�! *�		$ ��&�		��� � 
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Abstract 
Background: Supplementations of chromium (Cr) have been shown to exert beneficial effects for the 
management of type-2 diabetes, as reflected by a decline in insulin response. Prevalence of chromium 
deficiency in patients with prediabetes is not well understood; the aim of this study was to evaluated 
the amount of this prevalence.  

Methods: In this cross-sectional descriptive study, were recruited 132 patients with prediabetes. 
Participants were randomly selected from those referred to the Shariati hospital, Isfahan, Iran. Fasting 
venous blood samples were collected from participants to measure the levels of chromium, insulin, 
fasting blood sugar and 2-hour post load plasma glucose. Body mass index was calculated. 
Determination of Cr was carried out by atomic absorption spectrometry. 

Findings: Of 132 patients, 24 were excluded due to failure to complete the test. Among remained 
patients, 34 (31.5%) had chromium deficiency, and 74 (68.5%) had normal serum levels of chromium. 
A significant inverse relationship was found between chromium levels and age in normal group. 

Conclusion: Levels of chromium deficiency is relatively common in patients with prediabetes and it is 
necessary to eliminate chromium deficiency in screening patients for diabetes. 
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