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 ���� '���G��� 6�6���� r���T1
 ����:  ����70-30 

"���    *+�� ������ �� ���2"     #�+�=5 ��8=_ ������

  S�����16 �� �+��� '�������  '400 )��=�6  �� .	��5

)�� 	���  �    ����+� ���+�4�� r���#
 .��/ .  '��G��� 6

:� ���+� Y��9/ � ��[6 :� x�	� :�!M6 l	m6   '��G

��6������ Do���4=� " ���� �  ���O6�3  ���� ���� ����2 ��

�� :��� "� ��[6  "���+4�� �$������ ��� ��!��'   )���G

 ����  ��6������ o��4��+���6 	���D 	WV��6 �&�����  ���&��6

'����!��  '���G '����_ YQ����� "'���9� "'+���=� � 

)!���� �G � ��[6 ��6: ��.  

�!� ��� �6�� Y�m`(6 '��� :" ��  k&��" 

     ��� ���� Y��6 �+�c "���� ��� "	!� ��� "�:� "�,

�����" �T��� ' �!�� �� ���'�   �+�� ��($ ")9=, '�G

� S+�� � �+� )�	- '   �6�&�(�	C :� ����!�� )5��:

�� S��>��� .��� '������ �� .:Q ��   ��� ����!�� .�!


 �� ��_ ym`
 w+$ q� )O&G�!G � )$	 6 �  ��+�&/

      � ����� S��� ��	�� �� ��[6 ���� �� )�!=/ ���(6

  .��g�� ��(�� #�+g
 �� Y���6 )6�!
 � )��6������

��. !
��	� )6�  � ��[6 �� ��5�&&� 	G��  q� ��>G

���� ��#�� ���.    �����+6 ��#��6 ��+�6 �� Y�/c� ' 

��	� :� q� 	G     �� ��[6 *�	�� �� U���$� �� ��5�&&�

3��#5�+� Y�+E ��  ��!� )G�  ��� '���.    ���� ���

��	� :� q� 	G :� "�+8&6     ��� )���6: Y��6 "��5�&&�

 ��	, ����+� �+� P	 6 �� ���:��"�&���� �� ��V�.  

��+!�     � ������ �� �����!�� .��!
 '���� �+� '�G

 :� k�C %G�uC '����� 12-10   ������ �/���  "��+�� 

�!�  '��� �� Y�6 �� �3  �
20  w�
� '�6� �� �T�,�

 ���� '������O� )M�����
 �� �. ����+!�  '���6� �� ���G

�� f+>�	���� S�O(��6:��� .	� �     �� � ��� ���� ��G

 '�6�-70 ����  ')���� ��	5  ��� '����O�.   }+[��

 q�
�!�#�� 3�� �� ����� �+� #�+=5)   ��	�� ����

��	�� "�+6:� j��C (�� ��!G ��: �+�    ���� 
 '	��5

    )6	�� d[�� "���25 (OH) D3   3�� ���ELISA 

) ��	��� �����IDS" ���M�	6� ( 3�� ���� ���+��4�� �

ELISA )   "����� +��+6 ��	�� ���  ��M�	6�(   q�� ��
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 �������D � ������ �� ��	
�� �� ������ �� ���� �� �
� ����� ����� ��	
�� 
 �	���� 

  )��������!�� S�O�(��6:� ���$	5 ��	��, )����:�� ��+��6. 

   y������ ���� ���+���4�� ���� ���6��T6 HOMA-IR 

)Homeostasis model assessment insulin 

resistance( � �+6	$ :� S��>��� ��   
HOMA-IR = fasting insulin (U/l) × fasting 
glucose (mg/dl) / 405 

 ���� �9����16)31( .87/3 > HOMA-IR  ��+��&/ ����

�� \�	 
 ���+4�� �� �6��T6 )32(.  �� ��[6 ��� �� 

 )6	��� }+[���25 (OH) D3  :� 	���(�� � '����46  

30   .	5+���� )�=�6 �� 	�����  =  ����� "U+�=[6 �� �s�   

29-21 )=�6 �� .	5+��� 	���  =� ���>� .�/  :� 	��!� 

20 )=�6 �� .	5+��� 	��� =  \�E+
 '� ��6���� �+9!�

�����	5 )34-33(. S�+��
 y����� ' )����� )BMI  ����

Body mass index( ���� :� S��>����� �:� �+��6	$ 

).	5+=�� (	� o�4T
 �, ��^g6 )  ���	6 	��6(   �9���16

��.   �����C ���� 	!� ��� p�16     ����� � S���� ��	�


S:���� �,� �� '��+� 	�6 p�+
 0��=�� � '	�5�.  

  i&����($ S�O��� :� S��>��� �� ����!�� �+� ��($

S+��     :� k�C ���4(� ����2 �� )M�#C )�+5 � '�  

5 S:���� �2�	��� �T�,� �� '	�5 .  i&����($ S�O���

S+��    �6 ��� )M��#C )�+5 � '�   :� k�C 	��(�� 0��

���
 ��mm`�6 �� Y�+(6  ���    :� k�C �� )�����C �

  	�O�� ���������� S�O��� �� ��g6 �+6:�  �9���16 � ' 

 )�������C b�	���sPearson S:������� �� ������ '	����5   

)95/0  =r-systol" 93/0  =r-diastol (���� Y�9W� ��.  

 ����g�� '�:�	
 p�+
 �:�) SECA 808��!��(" 

�,� �� 1/0  .	5+=��   %�>� ����� � )�+! 6 j�9� ��

S:������  ���� '	���5 .   '��+���� i&����, p���+
 ���,  

) SECA 808��!��(  ��,� �� 1/0 )���� 	�6 �� ��� 
.   

� ����!�� �� 9
 ��#�6 %g&� ��&R!G � Y�+E

3��#5�+��� �+��� )��G�.  z	��, l	��m6 ��+��6 ��

 �� '� ��6�����!�����  �� ����!�� .�!
 :� 	G ��#��

)6 ��V� ��.  

 �+��6:� :�Kolmogorov–Smirnov ����� ����� 
 

 ��6��C 	���6 ��:+
 ��+� ��6	�   ��� S��>���� .S���   '��G

�T9c '�&� � S�� �  ��E�� � )����	$ Y�+E �S���   '��G

� ���+�C ���O���6 Y�+E �  ��� ���� ��� 6 l�	1��. :� 

�+6:� ANCOVA �4��T6 '�	� ' S�	5 �� S��>��� �G .

05/0 < P � �  )�& 6 d[�� ��+&/    ���$	5 	�8� �� '���

�� .S��� ��=1
 � ��#g
 .	� :� S��>��� �� �G ��#$� SPSS 

 �`�4�  '16 )version 16, SPSS Inc., Chicago, IL( 

�� .�g��.   

  

���	 	
  

��� 
 12  �=/ �� � ������	� ����C �� �� � ��[6 "��!��

 �+(� :� x��� Y	$�46 �� ������!�� �� ��� '	�4�

     ���� :� ��#��6 "*+�!g6 �� ����� x��� � ��[6 :�

 �����2 ��� ��[6 �+��c �� ������!�� '	���O�C �� ����$�  

11 �+� �E�� .i���� ����� ��  ��� F+�	6 106   �� ���!��

 r9c � ��[6 '������M� 1 ���� )���� ��=1
 � ��#g
.  

�!G ' ����!��"���+� S���6 ),�� � ��[6 �� �� )   ��


� �� �+� '�G���� � ��[6 '����� �  l	�m6 �6�� �+c

�+!������  �����6�� :� ����� 9
 ��#����6 *+���!g6 �� �  

100 �+� �E��.  

72  	>�)9/67 �E�� ( :�  �� ��[6 ��+6 ��	$� �: �

34  	>�)1/32 �E�� ( �	6���+�.  .� F��9
�  k&��   ���

S�	5 )& 6 )��6�� '�G �+9� ��� .  �����!�� )&� ��O���6

 ��� ��[6 ��+�6 1/8 ± 5/52   ���� �S�����16 ' )&��� 

��  ���G70-30 �+��� ����� . )&��� ��O�����6 q��� S�	��5  

7/6 ± 3/53 �� S�	5 "��� 5/8 ± 6/52   S�	�5 "���

�� 9/7 ± 9/50 ��� �  ���- S�	54/9 ± 3/55  ���
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�� �	���� 
 

�+�. )& 6 Y��>
 � ��[6 ��+6 S�	5 ���- ��� '���  :�

�� 	8� �(� S�G�(6  

 ��O���6����� �� ��� Y�6 ��	$� �� �� 6/5 ± 7 

 �� ��O���6 ��� "�+� ���q� S�	5 1/8    S�	�5 "����

 ��6/6 �� S�	5 "��� 5/7  ����  �  ����- S�	�5 9/6 

      � )$����m
 S�	�5 �� ����� b��
	
 ��� ���� �+�� ����

)& 6 Y��>
 )1��	
  '�������� �+��.  

 ��O������6BMI �� �������!�� ����� 7/4 ± 56/29 

    "���	6 	��6 	�� .	5+=��  oM�� ��� ��O����6 7/10 ± 

4/101 )���� "	�6 ��� �94� ��O���6  	�!�   ����� ��� 

07/0 ± 95/0 �+��� .  )���	��� �+��� ����($ ��O�����6 

)Mean arterial blood pressure  ������MAP (  

1/11 ± 2/102 )�����=�6    �+������ S+������� 	������6  

)MAP = (2*diastole + systole) /3 .( S�	5 �� ��� ��

)& 6 Y��>
 )1��	
 � )$��m
 ����� �+�� '���.   

 �� ��39 	>� )8/36 �E�� (  ��+�� )�� "45   	�>�

)5/42 �E��(   � )���!&G�� � )������� 22  	�>� )7/20 

�E�� (���+� 	
Q�� � o=e��.  

61  	>�)5/57 �E�� (�T��� '  �+� )�	- �� ���

&����� .5  	>�)7/4  ��E�� (  ����+� '��O��� .  	�8� :�

)& 6 Y��>
 U��$� �� ����+6 ��#�6  '���S�	5 ���   ��G

�(� S���.   

 ������1 ���4��T6   �� �� \��=�`6 '���G	���6 '

S�	5 ��� S��� ��(� )1��	
 � )$��m
 '�G.  

  

  p��	� ���� ����!��)138 	>�  (

 �c+�	6 Y�(��6:� .�g��  ��� ��	� .�/ ���� �� � ��[6 :� x�	�)18 	>� (

 S�+`�� ��6�� U�`��� �� ':�� )$��m
 �� ���s�)120 	>�(

 ':�� )$��m
)58 	>� (

 �!����� S�	5)29 	>�  (

 '	�O�C .�/)3 	>� (

 S�6 �� :� � � #�����)26 	>�( 

 ��6�� S�	5)29 	>� (

 '	�O�C .�/)5 	>� (

 S�6 �� :� � � #�����)24 	>�  (

 S�+`�� ��6�� U�`���)62 	>�  (

 ��6�� ���� S�	5)20 	>�( 

 '	�O�C .�/)	>� 	>E (

 S�6 �� :� � � #�����)20 	>�  (

 ��6�� S�	5)42 	>� (

 '	�O�C .�/)6 	>� (

 S�6 �� :� � � #�����)36 	>�  (

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

 ��$%1 .�&'�(�  ���!) *�  ������ ���� ��+!�,-� ���� ��+ �-.�' � /	�%!� � /.����  

  ��	�� ����   �����

P  

�
 ���� )������(   �����

P    �	��� ����   ����	������  �	��� ����  ���� �
	�  

 &�)���(*  7/6 ± 45/53  48/8 ± 8/51 45/0  85/7 ± 72/50 4/9 ± 25/55 06/0  

*+,**      

27/0  

    

37/0   �!�  )50 (12 )6/34 (9 )4/19 (7 )30 (6 

 �-  )50 (12 )4/65 (17 )6/80 (29  )70 (14 

./0123 45�**      

86/0  

    

66/0  ��6� �7  )8/70 (17  )4/65 (17  )6/55 (20  )65 (13  

��6� �7   )2/92 (7 )6/34 (9 )4/44 (16 )35 (7 

��80� 9!1�**      

611/0  

   

131/0  ��7  )3/8 (2  )8/3 (1  0 )10 (2  

!0:  )7/91 (22 )2/96 (25 )100 (36 )90 (8 

�6: ���; �7 /�7�**      

13/0  

    

73/0  ��7  )2/29 (7  )50 (13  )6/30 (11  )35 (7  

!0:  )8/70 (17 )50 (13 )4/69 (25 )65 (13 

�<�= >���07 �7 /�7�**      

87/0  

    

12/0  ��7  )25 (6  )1/23 (6  )6/5 (2  )30 (6  

!0:   )75 (18 )9/76 (20 )4/94 (34 )70 (14 

�6: �7!? �7 /�7�**      

01/0  

    

39/0  ��7  )3/33 (8  )2/69 (18  )7/66 (24  )55 (11  

!0:  )7/66 (16 )8/30 (8 )3/33 (12 )45 (9 

 @7�A� �7 /�7� .�� )���( *  65/6 ± 02/8 85/4 ± 15/6 26/0  56/5 ± 08/7 55/5 ± 95/6 93/0  

 �-")B!C6�0D (*  77/8 ± 83/87  99/14 ± 96/75 42/0  10/10 ± 58/73 67/11 ± 65/75  50/0  

BMI )E7!� !�� !7 B!C6�0D( *  51/4 ± 76/29 73/5 ± 34/29 78/0  47/4 ± 7/29  14/4 ± 37/29 78/0  

MAP )��0� 60, !��( *  46/12 ± 06/103 33/9 ± 09/101 53/0  54/12 ± 69/102 27/9 ± 92/101 81/0  

F	
 �"� )����� !��( *  61/9 ± 71/102 38/12 ± 15/97 85/0  63/10 ± 47/103 86/8 ± 10/102 43/0  

WHR*  05/0 ± 96/0 06/0 ± 92/0 27/0  07/0 ± 95/0  07/0 ± 93/0  23/0  

FBS )��0� ��� �� B!C !�0G( *  70/56 ± 42/174 30/68 ± 35/186 51/0  62/62 ± 19/177 04/59 ± 90/157 27/0  

B!� >��
�� &0G6H�� )!�0G �� �I�"( *  06/5 ± 38/8 29/7 ± 12/7 48/0  45/6 ± 52/9 31/7 ± 59/8 62/0  

HOMA-IR*  49/2 ± 64/3 23/3 ± 12/3  53/0  75/3 ± 22/4 21/3 ± 33/3 38/0  
* :l�	1��  6���  6�O����      **) :�E�� (��� 
  

1 :�+6:� ,��r Fisher  

BMI: Body mass index; MAP: Mean blood pressure; WHR: Waist to hip ratio; FBS :Fasting blood sugar 
HOMA-IR: Homeostasis model assessment insulin resistance 
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�� S�	��5 $����m
) 6���O���� BMI" 6���O���� ��� 

"oM� 6�O���� �94� ��� 	!�  ���  ����� "� 6 ��O���� 

��($ �+�  	�����)"  d[��  ��+�� " �T���� '  l	�m6 

����O "6���# ����+6 �� U��$�  Y���>
  �& 6) ���'  ��� 

oG �&����� ��&
 �  ��+6 �� �T���� '  ����  ���  ��	-) 

�+� Y��>
 ��6�' & 6) ���  "�+��  ���  �+�c'  ��� �� 

S�	5 �!����� �E�� ��	�(' :� ��	$�  ��96  ���  ��	-) 

�+� ���+� )01/0 = P) (���� 1.(   

6�O����  d[�25 (OH) D3     *�	�� �� ��	�$� �+��

 � ��[67/14 ± 3/17 6 �� .	5+���� �=) �� 	��     ��� ��� �+��

M>
���q S�	��5  ������ �� ���G1 ����� S���6� . 	��8� :�

�G�+���$' ���+�!��)� �9, :� �=���6 6�O���� �&,  �+�� 

����� 4/52 ± 1/147 6� �=)  .	�5  ��� ��) �� "	�� 6 ��O���� 

�+4���� ����� 1/7 ± 8/9 �2�� 	� ��	� 6 ��O���� �!� ��� ' 

HOMA-IR 9/2 ± 6/3  6���=)  ���� �� .	��5) ��	��� ×   

� 	� �2���	�  �+�� . ���   �=� �+�c)  ��6�+/ �� ��+�!��)�  �

�!��� ' HOMA � ���� S�	5 �G'  $���m
) �	
 �� �1) 

Y��>
 ��6�' & 6) � ����&���� ) ����1.(  

  ��9, �� �94� �+� �&, %G�� ")$��m
 S�	5 ��

 � ��6�� S�	5 �� 	G �� �=���6 :� ��!�����  )�& 6  ���

 �+��  :� 	�(�� ��6�� S�	5 ���!�����  �+�) b��
	
 �� 

001/0 < P "05/0 < P .( ���=���6 :� k��C  ���+��4��

 �+� ��     ��� ����� '	�m�`6 %��#�$� ��6�� S�	5

)& 6 � �+9� ���  S�	5 ���!�����  )�& 6 %��#$� ���  ���

+�� )05/0 < P .(���!� ' HOMA-IR ��  ��6�� S�	5

 �$�� %G�� ��)& 6 �+9� ��� �   S�	�5 �� ��!�����   ��


)& 6 �6� �$�� %��#$� '�2 � ���+9 �)P06/0  =P .( :�

 ")�1��	
 S�	5 �� )$	c ��  ���� ��	�$� ��$ � S��&& ' 

    �G��� S�	�5 ��� ��4��T6 �� ��6�� )  ��=���6 �����( "

  )�& 6 �+�� �&, %G��  �+�� ��� )001/0 < P.(   	����

�	5 �� ���+6S  � ���6�� '�G  �G��� )  ��=���6 ����� (

)& 6 �+9� ��� .  

  
 ��$%2.  *���-'� !�12�D �'��
 !  � HOMA-IR /.���� ��!) �� �� 3��4� �   ���56 5� ���4-7� �  /	�%!� � �$�  

ANCOVA !��,-� �!-89 5� :# !"��$�� ��+  

  ��	�� ����  �
 ���� )������(  

  )38/1 (F  �����P  )44/1 (F  �����P 

&�   567/0  456/0  920/2  . 95/0  

BMI   236/1  273/0 259/0  613/0  

��6�  033/0 858/0  72/0  789/0  

@7�A� �7 /�7� .��  001/5  31./  445/0  508/0  

HOMA-IR 041/41  001/0 < 556/33  001/0 <  

F	
 �"�  114/0  737/0  404/0  529/0  

�<�= >���07 �7 /�<�  005/7  12/0  806/3  57/0  

MAP  773/0  385/0  610/2  113/0  

"!C � �
 " ��:��� >�   280/4  45/0  769/0  385/0  

*+,  178/0  676/0  570/1  217/0  

BMI  :Body mass index; MAP :Mean blood pressure  

HOMA-IR :Homeostasis model assessment insulin resistance 
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Abstract 
Background: Some observational studies show that the consumption of vitamin D is one of the 
preventive methods which may potentially be useful in the reduction of diabetes type ΙΙ development, 
insulin resistance, impaired glucose tolerance, and metabolic syndrome. The purpose of this study was 
to evaluate the effect of vitamin D on insulin resistance in patients with type II diabetes.  

Methods: This study was conducted as a comprehensive cohort design in Qom, Iran, in 2012. The 
participants were 120 patients with type II diabetes of whom, 58 agreed to be randomized into two groups 
and 62 patients were allocated to their preferences. For randomized treatment group, a pill of vitamin D 
which contained 50000 units was used weekly and orally for duration of 3 months. In the control group, the 
placebo pill of vitamin D was prescribed by the same method. In the preferential group, patients received 
neither vitamin D nor placebo. The value of insulin resistance was defined as a score greater than 3.87 in 
HOMA-IR (Homeostatic model assessment -estimated insulin resistance) index. 

Findings: Vitamin D could significantly decrease the HOMA-IR index in the randomized group after 
controlling for the variables of sex, age, body mass index (BMI), waist, duration of diabetes, heart 
disease, and HOMA-IR index at the beginning of the study. The reduction was not statistically 
significant in the preferential group. 

Conclusion: Vitamin D can affect the reduction of fasting blood sugar (FBS) and insulin resistance in 
the randomized group but in the preferential group it cannot. 
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