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R��� QK�� �� ��60 
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Methylglutaryl-coenzyme A-3-Hydroxy-3 
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1Angiotensin-converting enzyme  '1ACER   ���

1Alkaline ceramidase �� �'�' �U�� ��@���P; 6� (
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 )��'0 $�� �� ���� .�" �5��> �6'� H� ��j	 $d

   I���& 6� �������� �5������� ���j��	 �����; )�����;  �������

Nutritionist IV  )���; .�" ���h5��   ������� $����P�

E��% H� a��� �� �;�&    ��@ �������� $���P� $d �

    )��'0 $��� ��� ����� ' �" �5��> ��� H� �5h@ '�

  ���h5��� H�����5; R��P; 6� ����� ������ $���P� )���;

) ����>MET-minute/week.(  

   ' ���5�� �� �5�"�& e��1 �� ��P��C; ���; ����� 6�

�&��& ��P��C; ��*5&� �> )�K �  �����6�� ���� .�" �5�

  �;����5�'D  ����P��C; �����*5&� ' �����5�� ���  )������;  

25-    �;���5�' ���=�'���@D    .���" ���5��> �6����&�

�6��&�   ����>25-     �;��5�' ��=�'���@D�   <'� ���

Direct competitive immunoassay  6� ���h5���� ����

 $��" �����: $��Diasercine     .��" I��X&� �����5��

��h5�� �� I�� S�=�� <'� 6� �� ��7  X����  ��'��;� 

Eh�� )UV Seua( �6��&�     a���% $���") ��" ���>

' ()���� �)��*: �)�;60  ����> )���;  ��5�"�&  6� )��K

���p���&0�:� <'� q����� ��U5���� ���� Hitachi  I���X&�

�����>� .  ��� I����  �����=&� )�����; �������' � <'� 

Radioimmunoassay �6��&�  �" ���>6� ' $��   ���@

 ���h5�� )��*: )�;60 a��% $��"���>.�  

  6� ������� �� �����=&� $;'�D; )���; ����6�� ����

 JK�����"HOMA-IR )Homeostasis model 

assessment-insulin resistance   .����" ���h5����� (

R��� ������ ����6�� ���� � ��i�@  6� �a���&�% �5� ��@

 ) JK��"Homeostatic model assessment beta-cell( 

HOMA-β   R��;�� ��� �" ���h5��   �� )0 ���@ ��;��� 

����� ��" $��:  

  =HOMA-IR  

405)/mg/l (fasting glucose × )mU/l (fasting insulin   

 =HOMA-β%  

63 - )mg/l (fasting glucose/360 × )mU/l (fasting insulin   

  6� ����� �� ������ W���X: )�����; ������6�� ������

     )�����; ���: ���" ���h5���� ����� ����>�&������5�'�

  ����>�&�����5�'� .��� J`O; �� ��� 9�6�:�85��

����' �� ����    ��P��C; V���@� 6� ��>0�& Jw`5; �

    ����h5���� �����; ����>�&���� ��U5���� .���" I���X&�  

Esaot Medica        �>�X5�=+ H�� ��� ��� $�"�� I��&

MHz 5/3 Convex      ����� )������� .���� ���" �*X;

 ���� ����>�&��8  �� ����>�&�� .��"�� �5"�& $L��


�� .�" I�X&� $��� �� Q��; ' ������K $��(   ���@
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�+�� ��h1 �� ��+' I�L ��   ��� S�B; �1 ��+�� �  �

 �� ^��5;2 �+�� '  �� 9�6�:�85�� ���" �3 : 7��P

    ��P��C; )����% ' ���5�� �� ��� ����>�&����5�'� .�"

.�" I�X&�  

 )����������;60 6� �����������P��C;  ����������� ��  

Kolmogorov–Smirnov   ��P�� W�6�: ����� ����

  )��;60 6� .�" ���h5�� �@��{5;Log transformation 

    ��P�� ���� ��� �� ���@��{5; e����{: ����� ����

 .�����> ���h5�� ��&��� ��O& W�6�:   )��;60 6�t   �����

e'�h: J�`O:  ���h5�� �'�> '�  �� e�w`O; ��@

     e'��h: 6� ���@'�>  ��� e�����{: ����� ���� .�"

  �;�5�'D      )��� .��" ���h5��� ��P��C; )���% �� I��

���% )���;    ����{: �'� ��� �P��C; ���5�� �� �@��{5; �

   ����% )����; �$��� ��j>�d� �P��C; )���% �� �@��{5;  �

 ��{5;   ��� ���P��C;  �� �� .�" ���� q��C: ����&0 �� �@

  9&������'�� ������&0 6� ��@�U��"'�`; q���C: ����G�;

)ANCOVA  �������Analysis of covariance(   

.�" ���h5��  

 ��� �� ���� W�X: ��*� ����� ���� � ��i�@

 )�;60 6�Ordinal regression  � ��i�@ .�" ���h5��

  )��;60 6� ���h5�� �� �� ���� W�X: e����{: �����
2
χ   ���P; \C�� .�" I�X&�  ����050/0 > P   ��G& ��

 I����& 6� .����" ����5��>  ��������SPSS �`���=&  �16   

)version 16, SPSS Inc., Chicago, IL(  ������

:Q��x: ' ���X ���� �" ���h5�� �P��C; ��@.  
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��x&   ��������" �  �'��> ���U�����	    ����U�% ' �����

  Q���" �� ���P��C; �� )�>������ $����"1  ���� )���O&  

.$�� ��"   ���P��C;  �� ��29   ' ���;31   $���" )6

    ���P��C;  ��� �� )�>����� $��"  �  �U&��; .��5"��

5/48 .��� R��  
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 �% 4�� ���  7� >� �� %��E�

) 8<��=#120 (�L$ 

- ) �92��$ �� 8<��=# 8  %)�) a���40 (�L$ 

- �� 4�� �% 8<��=# B��F$� �$%�% )10 �L$( 

- ) �b�% ;�0%10 (�L$ 

 
) +%�� �E%�F"60 (�L$ 

) ��$)��%30 (�L$  !�#�2�)D )30 (�L$ M�K��� 

 ;#�30  ���  �L$

'D"�8 ) �Q"�; 7%�% 

 ;#�30  ���  �L$
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     �� )�>����� $���" �;���L ' ������� e�w`O;

 R'�+1    �� )�>����� $���" $�P: )���; .$�� ��;0

   �&��+ |����L �&�> g�@ ' ��� 
�K ���=� ��P��C;

Q��; V�w;      ��� �:'��h: ��&�> g�@ .�O& <���> �@

    �'��> '�  ��� ������� $���P� ' ���w; ���j	 S�]�

.�O& ���� �P��C; �� ����� $��"  

  �;�5�' \C�D   �@�U�"'�`; q�C: 6� �P� I��

       ���� ��� �@��" �'��> ��� ��=��D; �� ���; �'�> ��

��P;   ) ���� ��5��� E����� ����12 ± 68    ��� I�>�&��&

 ���5��'���; ���=��D; �� ����44/2 ± 9/1-  ���� I�>�&���&

�5��'���; .(���$��   �;�5�' Q��;D    E@��� T�L��

 JK����" ' �5���"�& )����K �����F \C���� )������; ��  

HOMA-IR      ����;0 ��G& 6� ��d�  ��� �;� ��" Q1�(

����P;  ��� }���:�: ����) ����&4 ± 12- �����;  ���� I���>

���  �� �=��D; �� �5��2 ± 3 ���; > ���� �� I�   ' ��5��

 ��&23/0 ± 75/1- ��   ��� �=��D;41/0 ± 12/0  ��;� l(

��P; �d� g�@  ����6�   �;�5�' ���� Q��;D   �'� ���

 JK�"HOMA-β   .��O& ���� I��  ���=&� \C� '

  �;�5�' ���� Q��; ��P��C; )���% ��D  E@�� TL��

  �@��" �'�> �� �=��D; �� ���; �'�> �� ���� W�X:

�5��� .�"  R'��+ �� ��P��C; 6� Q1�( ��@   ���@2 �3 

 '4 $�� ��;0.  
  

 "#�$1 ���� %�&�	' �	(�)� .�' �*� +�
 ,&� ����-#�� .	/� �' ���	�� �� -���� ���� % �0	� # ����  	0  

�	����  
) �
	� ����30 (���  

 ����	��± �� ��	�!  "	#$  

) ��%� ����30 (���  

 ����	��± �� ��	�!  "	#$  
 � ���P  

(���) -� 00/3 ± 60/49 00/2 ± 00/48 220/0  
) �.$kg( 40/1 ± 60/83 40/1 ± 70/87 540/0  
FBS )mg/dl( 12/8 ± 44/123 00/22 ± 33/103  120/0  

-01 2�� )mIU/ml( 82/2 ± 82/11 70/3 ± 48/15 101/0  
HOMA-IR 13/0 ± 12/3 33/0 ± 10/2 330/0  
HOMA-β 36/23 ± 13/67 23/11 ± 34/65 540/0 

302�4 )mg/dl( 00/2 ± 90/12 00/3 ± 50/9 120/0  
 -0���!$D  #"�(ng/dl) 00/2 ± 00/47 00/1 ± 00/49 370/0  

FBS: Fasting blood sugar; HOMA-IR: Homeostatic model assessment-insulin resistance; HOMA-B: Homeostatic model 
assessment-beta-cell 

 ���D;P  6� ���h5�� �� )�;60t .$�� ��;0 $�� ��  

 
"#�$ 2. �2$�  3�45 �6,%4 ��4�	% # �	�&� &24�% ���� 7�*� �' �*� +�
 ,&� ����% �� 8% ���	�� �� #� -#��  

  
) �
	� ����30 (���  

 ����	��± �� ��	�!  "	#$  

 �����) ��%30 (���  

 ����	��± �� ��	�!  "	#$  
 � ���P  

(.$�/5"1�4 �04) 56"�� 00/461 ± 10/2045 00/461 ± 20/2217 760/0 

(.$�/5"1�4 ����) 7���0� 8"4 58 61 520/0 

(.$�/5"1�4 ����) -09:$"� 12 12 910/0 

(.$�/5"1�4 ����) �8"; 30 27 650/0 

��0�) �$"�2�4 (.$�/#"< 00/111 ± 00/236 00/57 ± 00/225 440/0 

(.$�/#"<) "=0> 00/5 ± 00/24 00/7 ± 00/19 340/0 

 -0���!$D ��0�) (.$�/#"< 30/0 ± 00/4 40/0 ± 00/3 180/0 

) �	!�0> ?01�@>MET-hour/week( 22/1 ± 20/33 44/1 ± 30/32 440/0 

 ���D;P  6� ���h5�� �� )�;60t .$�� ��;0 $�� ��  
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	� ����30 (���  ) ��%� ����30 (���  
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�/$ �� 0  1&2  �/$ �� 0  �3) 1&2 �/$ �� 0   �/$ �� 0  �3) 

0  0 0 0 7 

040/0  
1  5 5 2 17 

2  25 20 24 17 

3  5 0 4 0 

 ���D;P  )�;60 6� ���h5�� ��Regression .$�� ��;0 $�� �� ��:�:  

  
 "#�$4%�C4# ���&&:; .  ���	=&' %�&�	'  	07�*� �' �*� +�
 ,&� �����0	� # ���� -#�� .	/� �' ���	�� "�8 �� %  

	
��4��  
) �
	� ����30 (���  

 ����	��± �� ��	�!  "	#$  

) ��%� ����30 (���  

 ����	��± �� ��	�!  "	#$  
 � ���P  

FBS )mg/dl(  00/2 ± 00/3- 00/4 ± 00/12 - 055/0 

Insulin )mIU/ml(  00/2 ± 50/4 40/3 ± 30/5- 120/0 

HOMA-IR 14/1 ± 12/0 23/0 ± 75/1- 066/0 

HOMA-B 34/0 ± 00/4 33/4 ± 33/2- 140/0 

Calcium )mg/dl(  00/1 ± 20/3- 40/0 ± 00/4 032/0 

Vitamin D serum )ng/dl(  44/2 ± 90/1- 00/12 ± 00/68 001/0 

FBS: Fasting blood sugar; HOMA-IR: Homeostatic model assessment insulin resistance; HOMA-B: Homeostatic model 
assessment beta-cell 

 ���D;P  )�;60 6� ���h5�� ��ANCOVA )Analysis of covariance.$�� ��" ���� q�C: 9�+ '  � ����j	 S�]� $����� )���; ' ��;0 $�� �� (  

  

56)  

�P��C;  ���  $����� �d� �� ��� ������ ���;60���  ��'�

   �;���5�' Q���;D JK���" ���� ��  H����=�B> ����@

 �� �� B5; )�������     .���� ������ ������ ���	 
�

  �;�5�' ���� Q��;D TL��  E@���  \C�� �� FBS 

)Fast blood sugar ( 'HOMA-IR    ��� ��  )�������

�"�  ��P; �d�  �� �;� ��& �����+'  �� �� .�   �;�5�'D 

  ����P; E@���� T��L��   '  �����=&� \C��� ���� ����   

HOMA-β .����U&    

)0 6�  �� ���+    $�;'�D; ��� ������ ��	 
�� ��

$��� ' �� �� �����=&�    $��� ^:��; �5����� ��@� 

     ��� �� �����> $������ ' ����: 6� �����=&� $;'�D;

I��&� �; ���>��+ �@   ��P��C;  ����� �� .����   Q���;

  �;�5�' ����D ��P; E@�� TL��   $�;'�D; �� ����

  �������� .�" �����=&��       �;��5�' ��� ����� Q���;D 

 $��  ��; �; E@�� TL��k '�D; \C�� �� ��d �; $

     ������ ���	 
��� ��� �� B5; )������ �� �����=&�

     �;��5�' ����� Q���; e��d� .��"D  �5; ���  S�=����

: �P��C;  ���� �� ����>n  �R��~; ���� .$�� ��" ���

Inzucchi �P��C; �� )�����@ '   ��� �&��� ��@�O; ��

�������E  ;���� \C���� '�;���5�  D   E@���� T��L��  

60 ���1���  ����=&� $��;'�D;��� ��;� ����" )22 .(
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'�;�5�  D� ���� ���E ��=(�$  ���=&����   E@��� '
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�" ���� �5"�& )25  �� �� .(  ����+' ��P��C; ��   ��� ��

 ^��:Ryu ��� ��" I�X&� )�����@ ' �   ����� Q���;

  �;�5�'D  $�"��& �����=&� $���=( �'� �� ��d�� 

 ������ Q����; R���� '� 6� ���P� ���;��  E@���� T��L��

��P;  \C� �� ����HOMA-IR �" )26 .(  

      �;��5�' ��d� ����� S�=�&��;  ����D   �'� ���

JK�"     ���&��> .���� ���+' H���=�B> ���@   ���@

  �;���5�'D )] �'�    a���&���% �� ����+�; ����@' 

R���  �5���� eBzL ��@ ����F ���� )28-27  ��d� .(

  �;�5�'D ��&��>  �� �'� �� �@�  )���; E����� TL��

  ���=&� ����:;� ��" )30-29( ��i�@ .�   �;�5�' �d�

D R��� �'� �� �5���� eBzL ��@�  E����� TL��

��&��> �; ����> ��@ ��>  �;�5�' .�D   \C�� Q�;��L 

 ���*5�� ��'�D; ��X�� �� ��;; �����=&� $k 5�=@ �d��� 

 )] )����������� E@���������� q����������� 6�NFκB   

)Nuclear factor kappa-light-chain-enhancer of 

activated B cells (�; E@��  �@�)35-31(.  

�P��C; �� � (� ���f    $��'��x;  �����  ���+'

$"��$��'�x;  ��'� .� 6� ���h5�� <'�   �&�����5�'�

  ���� 
��� �� J�`O: ����l  ����( ��  ���   �����


�� �� q�F� J�`O:� �&��& 6� ����   ���� ������

 ���h5����"$��'�x;  �;'� .�    �� ��&��& S�� ���P:

� �P��C; � �� ��wK  ��+�� ��� 
�� �� �  ' H�� 

 .��� �� � �������  ����;6  �� �� ���� ��5O�� e�P��C;

    �;��5�' ����� Q��; �d� �: ��" I�X&�D   �'� ��� ��

JK�"  � H���=�B> ��@     ��� ��� B5�; )������� �

 ����� ����� ��	 
��.���>  

  �;�5�' �$��*& ��D  ���P; E@�� TL��  �� ����

 �5"�& )�K ��F \C� ' �����=&� $;'�D; \C��" ' 

 R���� ������ ��      ����=&� ' a���&��% ��5� ���@�   ��d�

��P; ���& ���$".  

  

(� ���2 � �7�.  

  ��;��D Q1�( �)���% �;�&  ���'�  �  ��"�� ����"���

 �	'�� ��*;�� ����"  �391214 ��   I���L ��UO&��

$�� )�*h1� ��"�%. ���� 6� �    �� )�>����� $���"
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Bijan Iraj MD4, Gholamreza Askari PhD5 

Abstract 
Background: Non-alcoholic fatty liver disease is the most common chronic liver disease in 
worldwide. Prevalence of the disease is about 35 percent in Iran. Metabolic disorders were seen in 
patients with nonalcoholic fatty liver. In several studies, vitamin D supplementation led to ameliorate 
glycemic indicator. The purpose of this study was to investigate the effect of vitamin D 
supplementation on glycemic indices in patients with nonalcoholic fatty liver.  

Methods: In this randomized parallel clinical trial, 60 patients with non-alcoholic fatty liver disease 
participated in the intervention and placebo groups. For 10 weeks, the intervention and placebo groups 
received 50,000 IU Pearle vitamin D or placebo, respectively. Glycemic indices were measured at the 
beginning and end of the study. Nonalcoholic fatty liver was diagnosed via ultrasound. Data were 
analyzed using ANCOVA and regression tests in SPSS software. 

Findings: At the end of the study, in intervention group, compared with the placebo group, serum 
vitamin D levels were significantly increased and insulin resistance and fasting blood glucose levels 
were significantly decreased (P < 0.05). But, vitamin D supplementation had not significant effect on 
other variables. 

Conclusion: Vitamin D supplementation reduced insulin resistance in patients with nonalcoholic fatty 
liver. But, more researches must be conducted with large sample sizes and strong designs to confirm 
these findings. 

Keywords: Vitamin D, Glycemic index, Insulin resistance, Nonalcoholic fatty liver 

Citation:  Foroughi M, Maghsoudi Z, Ghiasvand R, Iraj B, Askari Gh. The Effect of Vitamin D 
Supplementation on Insulin Resistance in Patients with Nonalcoholic Fatty Liver. J Isfahan Med 
Sch 2015; 33(342): 1076-85 

Original Article  




