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

.�" ���h5�� �P��C; ��*5&� '  

    H�� ������ 6� ���� H� �5h@ '� �@ ��P��C; �� ��

 )��'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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  .��" ����� �&�5x: �: �&�F�� \C� 6� y� ' $���

    ���;�: ���+' I��L �� ��+' ��5�=�&]��� �G& 6� ��

�z�  )�������h�=�� ��+' ��& ' �;�+ �� H�5=�� ��>

      ����' ����� Q�K�� �'��h�1 ����X; .�" �����

    9�6�:�85��� .��" ������ ��& ��� )���" ' e��%

  �� ��� ���& e��1 �� ���3-0 �+��    ��" �����

�+�� ��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; ��@.  

  

���	 	
  

��x&   ��������" �  �'��> ���U�����	    ����U�% ' �����

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

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

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

5/48 .��� R��  

  

  
��� 1 .��	
�� ���� �	����� �� ����� ����� ���	��   �!	�  

 �% 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$

'D"�8 ) �Q"�; 7%�% 7%�% ;��Q" ) 8�'D" �( 
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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 $�� ��  
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"#�$ 3 .:;&&��� <=>; '�
% �� �*� ��' ?� �=�� 4�	  	' #4�	�&@ D # 	=A#���  ���� ��7�*� �' �*� +�
 ,&� ����%  

�&' �� ()�* +,-.  
) �
	� ����30 (���  ) ��%� ����30 (���  

 � ���P  
�/$ �� 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 .(

�P��C;e  ��U��� & ���  ���  ������    Q���; ��d� ����� 

'�;�5�  D� ���� ���E ��=(�$  ���=&����   E@��� '

;D��=&� $;'���� :n��� ) �&���24-23.(  

����P��C; ��  �Witham )��������@ '� ���C���� � 
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     �;��5�' \C��  ��� ����P;D     )��K ���F ' I���

�" ���� �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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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 
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� F�\� D� � F�\� +���   �$���f" �N�F�� �����R���

H)1� �� R � ��� �!�H)N �, �� C�! �� �� �1393 

�1���R K��� �� - A1 �*�����)  h�[*� (���r �#��

��,�) .@[% �*��* �  �����  ����*  +���  ��� F�\�  ��� 

H��J#��!� �� C�����$ ���R���� @��[% ����*��* '��A& 

�.��E� � ��  +�V*���� �  ��� ��  ��s*  +#$��,  p\�! 

(�N��G� 95 )��� �  (���"  (����R 80  �)����  ��� 

��) " 40 �J* �� �� H��, ���R�� )1 ��  H��J#!� ��

$��f" ��)�� C�)& ���� �� H��, �� ���'$� H)NN�

� ��(���
$�K �� H��, ��'$�  H)�NN��  C��$�?��? 

.E"�@  ��) " .)*)180 � �� �J*�(����    ���� '�/"

%��&� ���<
� �*��� =��� >?�  -�S#*�)*)1  �

fS" 8�� ���d  $���f"��  ��2   H���,40   H��J*

 ����)N#$�,� .� (�����   N�! H���, ��� 70 -40  C��! 

)*���.  

 ������ �  �� F�\� ��� ����  ����1  )��)*����   ����

��� �%��&  +! �<
� �*��� =��� >?70 -40  �� �C�!

 ��2 .��� � F�\� �� '��1 ���� ��$ 'E$��� � >N& 

�� t��Y ������ �  �� F�\�    +#�1�� ����1  ����

��� �� �$�Z�      ��� @����" )�N*�� <�
� �*��� =��� >?

��� ^�� "e�   ����* � �)[� �%��& ��� �<
� ���

��  � �)S� ���� �� ���#�� �L��IR �Y�� (�F�� '���%

(��� �E��! �(���, �  �	
� �%��&�#1u, ���E��! � � 

�#�! � �E��! ��	
� � �1�A�� ������� �� '�!�.% 

� �"�?���* m�* �� �� 9#�� .)*��� 

  ���� �� ��	� <1 �� (�������    d�fS#� 3�!�"

1 '�K�� �1�A��))*.  � 3����1 ����� (������ �� ���

� F�\� ���     �� � )�1 '	/�� �� F�\� )*�� �� '	.*

 (R �� ��� F�\� �� '��1 �� (������ ����" L���   ���

'��Z� ���* �  �	#��� '$����  .)����,  ;��?  ����� ��

����� �  ����� (���.�� (��������.   ������ v��N���#�*��

)��$��,��������#�F�>F�?  ��.��   ����#�ETCO2  ���  �

� +�w�"�R (...  =�"� �� �� ��� �    ����� (��.�� ���G

��� � 1 ������ (������.)  

  +���.N�" 3��!�" ��� F�\� �� �K����[" ���������

�)* ;E* � F�\� �� �� �1�A���'1  ���u,)� � ��A"

)1.     �� ���E* ��� ��1�A�� dfS#� 3!�" (������

q�& H��� ���R �)* ���'1  8�A�� 1))*.  q��&  ���R

L��9G��  m�* �� �� ���$ 3!�" ��� �� ) � � +�%

�� ����� �1�A��  m9G�����   h��[*�  )�1 ��
%�� �� . � 

 L����9G� K�F��*R�   L���fS�� �� K���* ����R x�N��1���

   �)* m9�G� �#$����� ����� m��* � (������ .'�1   )��

     ���sN� ��� � �����R K�F��*R (���? �� ������ � (������

��A" � .)1 dS�� � F�\� 8��K,  

 <1   i��� H���, �� �� (������ ��%��& �� �	�

 h�?����10-5 �
��    �? (���N� ��� h�,;� ����   '�$����

��� ��%��& m��1 �� �	� '��! D� .)*�   C��g�R10 

�
��     ����� �*9�y� ��Y�� L��� �� +�$��� ���,

��� �     �� ��� �� ��1�A�� ���EF� .)1 z��K" (������

 (�.�� H��,���      ��� ��1�A�� ���EF� (���N� ��� . ��

(�#N?��" �H��, )6  ��
��  (h�,��
��/h�,�   h��*����*��?

)8/0 ��������
�� (h�,��������
��/h�,� +�F��������#N$   

)2 h�,������������
��/h�,�����(� +�$��������������   

)2/0  ������
��  +�����������
�K, � (h�,������
��/h�,   

)2 �
�� � '$���� (h�,�
��/h�,��   ������ ����� .)�* � 

�1�A���     (|���JN�� L���� ��� C��$�?��? �C�� H��, 

)6/0 �����!  �('������!/h�,�
��/�!h��*����*�����?   

)4/1  +�$���� � (>JN" '�,�� L��� �� ��F�� ��� 

)2/0 �
�� ��� '$���� (h�,�
��/h�,)*.  
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  �������� ������� h�� H�����, � ����1�A��� MAC 

)Minimum alveolar concentration (�����
$�K�� (

)25/1 �()������ h��*����*����? )4/1  �� �����F�� ���

   +�$�������� � (>JN�����" '������,�� L��������   

)2/0 �
�� (h�,�
��/h�,  '$����)*���.  

 H����, �� ���� �� }���? �� ��	��  �C�#��.�! �����$

 ��)�� " � ^	��* �����$ ��*�����1 3��!�#� � C�#��!���

      m�	�1� )���� � �*����1 (��Y K�F��*R � <
� (���Z

H��)*� �*���1 (T�.�� )1 '	M � ���,.  

���	
� }���? +���% ��- �������  �C�#��.�! �����$

   �^	�* ����$ ��*���1 3!�#� ���$ +�V*��� �C�#!���

 ��� �*���1 (T�.�� m�	1� )��� � <
� (���Z ��) " 

30 H��)*� H��, �� �� �� �E���  '	M � ���,.)���,  

   H���, �� ��� �� }��? �� >?�    �C�#�.�! ����$

 ��)�� " � ^	��* �����$ ��*�����1 3��!�#� � C�#��!���

  �Y K�F��*R � <
� (���Z    m�	�1� )���� � �*����1 (�

H��)*� �*���1 (T�.��  .)1 '	M � ���,  

  ���%��& ����� h����"� �� >��?� �������(�  '��/"

'	���� ;S� �� vN���#�*��    �1 ��E#N� HT��� ���) .)*

'	���� ;S� ��   HT��� �����     �C�#�.�! (��Y ����$

� ^	��* �����$ ��*�����1 3��!�#� � C�#��!���  ��)�� "

    � �*����1 (��Y K�F��*R � <
� (���Z   m�	�1� )����

 �� �*���1 (T�.��6 ����$ �� C�� '��! 2   �#���!

H��)*� )1 '	M � ���,.  

q����& L�����9G�   �� H��J#���!� ����� H)���1 ���R  

h������*   ���������R ��K�����$�SPSS �S�����.*  �20   

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

(���R    �����R ����Repeated measures ANOVA 

)Repeated measures analysis of variance ( �

ANOVA mixed )Analysis of variance mixed (

K�F�*R )1. 050/0 ≤ P   ��N � p\�! (��N� ��  �� ����

)1 �#$�, �s*.  

  

���	 	
  

   ��)� " ��� F�\� +�� ��89     ��%��& ��)��)*�� ������

 d�fS" 8�� �� � -�S#*� <
� �*��� =��� )*��?

    H���, �� (������� .)*)�1 @�.E" H��, �� �� �$��f"

 �N��!70-40     �C���$�?��? H����, �� .)��*��� C���!  

44   �(�����
$�K�� H����, �� � ������45  ������� ������

 C�)&) )N#1�� '��11.(  

  
 ����1 .�	
�����	 � ������� ���� �� 
� ��� ��	�	� �����  

���  
������� ���� ��������� ���� 

 �����P 
(����) ����  (����) ����  

�"� )79 (35 )80 (36 

705/0 �. )21 (9 )20 (9 

/0 )100 (44 )100 (45 

 (���R x�!� ��2
χ �N � H��, �� L��J" .��	* ��� 

) (|��JN�� L��� �� C�$�?��?6/0 �! ) h��*����*�? ('��!/h�,�
��/�!4/1  +�$��� � (>JN" '�,�� L��� �� ��F�� ���  

)2/0 �
�� (h�,�
��/h�,  

MAC )Minimum alveolar concentration) (���
$�K�� (25/1 ) h��*����*�? �()���40/1 ��� �� ��F�� ��� '�,�� L

) +�$��� � (>JN"20/0 �
�� (h�,�
��/h�, 
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 ����2���� ! . ���" � �# $��� $%& %'(��'! ) ���� �� 
� �	
�*'" �+�# �� �	
�����	 � �������  

�!"�� 
������� ����  ��������� ���� 

 �����P 
#!$%	!� ± �	!�� &��'%�  ����%	�(� )	*+  #!$%	!� ± �	!�� &��'%�    )	*+����%	�(�  

(���) 1� 18/7 ± 29/59 08/1 78/7 ± 60/60 16/1 056/0  

(#"2 �30) �.$ 07/13 ± 09/72 97/1 57/14 ± 48/76 17/2 138/0 

�����) �4 ("�� 22/11 ± 47/165 69/1 11/10 ± 60/166 50/1 621/0 

���5 "60 51/8 ± 34/50 28/1 22/8 ± 53/48 52/1 324/0 

 (���R x�!� ��t�#$�� �s* �� H��, �� L��J" �  ���(��� �+! �N � )� � (�� ��	
� H� ��	* ���. 

) (|��JN�� L��� �� C�$�?��?6/0 �! ) h��*����*�? ('��!/h�,�
��/�!4/1 ) +�$��� � (>JN" '�,�� L��� �� ��F�� ���2/0 �
�� (h�,�
��/h�, 

MAC )Minimum alveolar concentration( ) (���
$�K��25/1 ) h��*����*�? �()���40/1  +�$��� � (>JN" '�,�� L��� �� ��F�� ���  

)20/0 �
�� (h�,�
��/h�, 

  

      L���� ��� C��$�?��? H���, �� >N�& �*����$  

35 ) ��� �J*79   � ()����9  ) (� ��J*21   � ()����

 L����� ���� (�����
$�K�� H����, ��36 ) ����� ���J*80 

 � ()���9 ) (� �J*20      x��!� ��� ��� ���� ()���

 (������R2
χ ����N � H�����, �� �� L�����J"  �����	* ���  

)705/0  =P C�)&) (1.(  

H��, �� +! +�V*��� C�$�?��? 29/59   �� � C��!

 (���
$�K�� H��,60/60    H���, �� �+������N� .��� C�!

 ��� C�$�?��? H��, �� �"w�� �N! +�V*��� �(���
$�K��

 (�����R�t ���N � �� H����, �� �� L����J" ��E#��.�  ���

) ��)* (��*056/0  =P C�)&) (2.( 

 +�V*���(��  �C�$�?��? H��, ��09/72   h�,��
��

 �(���
$�K�� H��, �� �48/76  (���R �� ��� h�,�
��

t  ��N � �� H��, �� �� L��J" ��E#.�    ��)�* (���* ���

)138/0  =P C�)&) (2.(  

 +�V*�����)��� �?��? H����, �� C���$47/165  �� �

 (���
$�K�� H��,60/166 �#*�!     (����R ��� ���� �#�t 

   ��N � �� H���, �� �� L���J" �E#.�    ��)�* (���* ���

)621/0  =P C�)&) (2.(  

 +�V*���(��� �	
� H�    �C��$�?��? H���, ��34/50 

 (���
$�K�� H��, �� �53/48   )����  �����  �+������N�

(�����   H����, �� �#����� C���$�?��? H����, �� ���	
� H�

 � ��� (���
$�K�� (���Rt  H��, �� �� L��J" ��E#.�

�N � �� ) ��)* (��* ���324/0  =P C�)&) (2.(  

  (����
$�K�� H��, �� C�#.�! (�Y ���$ +�V*���

53/1 ± 42/91   C��$�?��? H��, �� �71/1 ± 08/90 

�
�� ��� H��& �#�    ��� � }��? m��1 �}�? �� �	� �

30  �" �E���120    }��? h���"� �� ) � >g! � �E��� �

 ��2  �" '��!8 '	���� ;S� �� '��!   �HT��� ���

H��)����*� .)����1 �������,   (�������R x�����!� ������  

Repeated Measures  ����$ �s* �� H��, �� L��J" �

    �}��? m���1 �}��? �� �	�) C�#.�! (�Y30 �60 �

90  �120   �� )� � �
��$9� �}�? m��1 �� ) � �E���

 � }�? h��"�2 �6  �8    ;�S� ��� ���� �� ) � '��!

'	���� �N � (HT�� ��� ) ��	* ���475/0  =P.(  

 (�Y ���$ +�V*����  �(����
$�K�� H��, �� C�#!��

27/1 ± 65/60  C��$�?��? H��, �� � 42/1 ± 42/60 

�
��    ��� � }��? m��1 �}�? �� �	� � ��� H��& �#�

30  �" �E���120    }��? h���"� �� ) � >g! � �E��� �

 ��2  �" '��!8 �� '��! '	���� ;S�   �HT��� ���

H��)����*� .)����1 �������,   (�������R x�����!� ������  

Repeated Measures    ����$ ��s* �� H��, �� L��J"



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /342 ���� /� !"�
 #$� 1394 1091 

������� 	
�
���  �����
��� �� ������� �
�������� ����  ��!"
 #�$ �"�%  ����� ��	
� ����������   

    �}��? m���1 �}��? �� �	�) C�#!��� (�Y30 �60 �

90  �120   �� )� � �
��$9� �}�? m��1 �� ) � �E���

 � }�? h��"�2 �6  �8    ;�S� ��� ���� �� ) � '��!

'	���� �N � (HT�� ��� ) ��	* ���885/0  =P.(  

    (����
$�K�� H���, �� <�
� (���Z ��) " +�V*���

68/1 ± 38/92   C��$�?��? H��, �� �87/1 ± 26/89 

�
��  �#�   ��� � }��? m��1 �}�? �� �	� � ��� H��&

30  �" �E���120    }��? h���"� �� ) � >g! � �E��� �

 ��2  �" '��!8 �� '��! '	���� ;S�   �HT��� ���

H��)����*� .)����1 �������,   (�������R x�����!� ������  

Repeated measures ANOVA  �� H���, �� L��J" �

�s* ��) "  <
� (���Z �	�)�� �}�? m��1  �}��? 30 �

60 �90 � 120 ����E   )� � �
��$9� �}�? m��1 �� ) �

 � }�? h��"� ��2 �6  �8   ;�S� �� ���� �� ) � '��!

'	���� ��� ��HTN � (� ��� ) ��	*572/0  =P.( 

   (��Y ����$ +�V*��� ̂ 	�*    (����
$�K�� H���, ��

87/29 �
��     C��$�?��? H���, �� � H���& �#�42/28 

�
��    ��� � }��? m��1 �}�? �� �	� � ��� H��& �#�

30  �" �E���120    }��? h���"� �� ) � >g! � �E��� �

 ��2  �" '��!8 '	���� ;S� �� '��!   �HT��� ���

H��)����*� .)����1 �������,   (�������R x�����!� ������  

Repeated measures ANOVA  �� H���, �� L��J" �

  �}��? m��1 �}�? �� �	�) ^	* (�Y ���$ �s*30 �

60 �90  �120     �
���$9� �}��? m���1 �� ) � �E���

 � }�? h��"� �� ) �2 �6  �8   ��� ���� �� ) � '��!

'	���� ;S� �N � (HT�� ��� ) ��	* ���572/0  =P.(  

     H���, �� �*����1 (T��.�� m�	�1� )��� +�V*���

�����
$�K�� (12/0 ± 71/98   �C���$�?��? H����, �� �

14/0 ± 83/98 �
��      �}��? �� ��	� � ���� H���& �#�

 �� � }�? m��130  �" �E���120  ) � >g! � �E���

 }�? h��"� �� �� �2   ��" '��!8    ;�S� �� '���!

'	����  �HT�� ���H��)*� .)1 ���,     (����R x��!� ���

Repeated measures ANOVA  �� H���, �� L��J" �

 �s* �*���1 (T�.�� m�	1� )���   ��	�) ���� =�"� ��

 �}�? m��1 �}�? ��30 �60 �90  �120    )� � ��E���

  � }��? h��"� �� ) � �
��$9� �}�? m��1 ��2 �6  �

8   '�	���� ;�S� �� ���� �� ) � '��!    (HT��� ����

�N � ) ��	* ���425/0  =P.(  

  

,'-  

� F�\� +���  �� F�\� D� �   �N�F��� ������R���   ��! ��

H)N�R � �$��f" ����    C��! `��G h�[*� (��� .��� �V*

1393 �1���R K��� �(R (��� �-   ��#�� )�A1 �*����

.��� (���r  

 �� F�\� +�� h�[*� �� �
� _)� �!��� ��.��E� � �

D���N����� L����b" ��� �� ) � � +�%  8�� �� ��

     '�/" (������� �� (����
$�K�� � C��$�?��? �1�A��

)*��? �%��& ��� �*��� =���  <
����.  

 ��) " �� F�\� +�� ��89   ��%��& ��)�)*�� �����

���) )*��?  d�fS" 8�� �� �<
� �*��� =��� (>?

 �� (���
$�K�� H��, ���1 H��, �� �� �$��f"45  �J*

 �� C�$�?��? H��, � �����44   �� F�\� ���� ������ �J*
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Comparing the Hemodynamic Changes during and after Coronary Artery 

Bypass Graft Surgery under General Anesthesia with  

Propofol and Isoflurane  
 

Keyvan Bagheri MD1, Mohammad Reza Safavi MD1, Fahimeh Moheb-Mohammadi2 

 
Abstract 
Background: Hemodynamic changes during and after coronary artery bypass graft surgery and the 
effects of these changes on postoperative complications are important. As there was not any study to 
compare the effects of propofol and isoflurane on hemodynamic changes during and after coronary 
artery bypass grafting, we decided to do this.  

Methods: This clinical trial study was done on 80 patients undergoing coronary artery bypass surgery 
at the ages of 40 to 70 years in 2014 in Chamran Hospital, Isfahan, Iran. The subjects received 
isoflurane or propofol in two groups. Hemodynamic changes during coronary artery bypass graft 
surgery and then every 30 minutes until the end of the surgery and in intensive care unit every two 
hours to eight hours were compared. 

Findings: Based on the repeated measure ANOVA test, the differences between the two groups in 
systolic blood pressure (P = 0.475), diastolic blood pressure (P = 0.885), heart rate (P = 0.130), pulse 
pressure (P = 0.572) and arterial oxygen saturation (P = 0.425) in 10 times of measuring (before the 
pumping starts, at pumping, 30, 60, 90 and 120 minutes later, immediately after the pumping and 2, 6 
and 8 hours after admission to the intensive care unit) were not significant. 

Conclusion: In our study, isoflurane and propofol did not cause significant differences in the 
hemodynamic variables before, during and after coronary artery bypass graft surgery. 

Keywords: Propofol, Isoflurane, Coronary artery bypass graft surgery, Hemodynamic 
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5.(  


�#(e �	 ��7� � � �2 k�� �� [�$��� ��� 9��  ��� 

�0 4���0 ��:^� ��� & l�V� �� ��� ��S)L ��  0 �

�	�& )� 3 �� Q�F 
���V��� #(e �)2 �S �� m2 � .�7�  

� N n � Q��- �S�	�0 ��)� 6(��� 1100 -630 

  ���� )�� ����  ��� ���(��-  o �<�  �� �� �0 ���� &   

0��0 )13(.  

�	�& )� 4���0 3 �"�#(e   ��� 3 [3�M� 0�� � �0 � � �

 ��� & 5� �� �0 . /� �� p�(���6-4    [��$�� ��	��

    4����0 �0 �3��<�� a	���� �� �#(e 5� �� =� ��)� .0 �

 �#��(e =� ������F �������Q-switched Nd: YAG 
  

Q-switched Ruby laser
Q-switched alexandrite 

laser    �#��(e ���� G��(�)2 �02CO �#��(e 
ER: Yag 


  ���	9 )��(H ����"�#(e   ��7��^�)S ��0)���nm 1550  3  

nm 1927 Thulium fiber ) 3Intense pulsed light( 

IPL �� ) �7���14.(  

�	 
#(e �)2 2 S ��7^�)S [ ,<�  ��	�I �0  �#�(e 

�������0 ����� ���� ���� ����^��� � ��� ���� �� ��! 


�& :���3):(� 4 ���� ����" �:q ��� =� G(���8 �0 

�� & 0�$	� ��  ��7� . 6�	�  5 ��  
�#�(e  '��=  =��� �0 

�� & 0�$	� ��� �7� 3 ��  r�� �F  ����� =� 48   Q�s�

  4 (����7��(& )*	��" 3  *	�"  ��"�)�"  0����� . ��	9 � 

������ 
���� & \��& =� 4�����0 ���� 6��	� 
�#��(e ���N   
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24 �F�� ��q��*:	 0 � �� �� ��0 �� 0�38 3   ���

�0 �,� 
�	)� � N Q!�� �� 00)L.  


6(7Y�" �� 6���0 �(��-  o �<�  ���  ����-  ���" 

t(�F 
�� & ����2 ���- �" ��  >�� &  ���  ��"0 3 

�0 
�$(�� �� 4� 7F 0��������  4����0 �	�N  ��R	��b 

��� & �<�V� 4 Y�" 
����� ��:�� 
�7�8 ��)((u2 

k�� �� & . 3.. �� �� i���  �	8)15 
1(.  

+�� � 0 F 3 6�#� �("�� Q(e0 ��  =� 3 ����� �

  ��� �	��I 48     �0 �0)��<7� 4����0 %(�" ���(<� ��)�J�

 ��(� +�� ���J ����� �� ���� 4����(� [��2 �0 �,�

��(e��� �� ��(�)2 4���0 3   ) ���� [=9 
a�	�� ��"14 (

`3� [��2 6(� 
6(7Y�" 3  �#�(e 
����� �����0 ��"  

 nm Q-switched Nd:YAG 1064 Low fluence 

 6	� �7q )" .��� +0 � ��M(M_2 �0 tS � `3� �	

+0)��L � N �� 
�#(e   +0)�� ��� �� ����� 4���0 �0 ��

�� 4���0 =� +0�<��� ��� 
0 �   0 ��,� �,I ��(�)2 ��"

�� )1� �� [=9 �:(7(� ) ���16.(  

  

��� 	
  

 �	 �N�Re�v� � ��=8����	 e��(7�  S0��/2�   �0 +���

�����  ����"93-1392 �0 M_2 #���)�(����M  3 ���� &

�e��
 50 �(���    ������ ��� �����   ��7��0 ��� �   �7��  

50-20 .���� �Re�v� 0��3 ���  

    Q���� 
��Re�v� ��� 03�3 ��"��(R�  0�)�S�50-20 

�e�� � 
����� �� ����    Q�_� �0 ��� <F 0 I3 [�F


4���0 �_2   ��0���� 0 �I3 [�F�  �� 3()"0�
   [��F

 =� +0�<��� ���0��� �b ��"3��0���� � 	�   4 ��� "

����0 3 ��b�	� w)N �� 03�3 �0  .��0 �R�(�� ��"� 

 =� n3)�Q��� 
�Re�v� ��2	Q   �)�� 0�)�S��   =� n3)��


�Re�v� �	0�$ ����(� �"� �� &� ��	�    ��� �����

4���0 �"� 
��S)L �� ! � 4�� ��0���(4����  3  [��F

   e ����I �0 ��- � ��� � x� �(�#  �����0  =� .0 �� �  

50  �S0�/2 � N �� 
�Re�v� �� +�� 0��3 ���(�25  )<�

 3 (�3� +3)L) 6��(� �� 4���0 �_225    ��_2 )�<�

    �#������(e 3 6��(������� ��������(�)2 4���������0  

Fractional Q switched Nd: YAG ([30 +3)��L) 

 �0 �)�^(� 5 (� ����� �� �	�I 48 =� .�7�S)L ��)-

'���   ���0 ��,I �)(�(& 4�#(� 
�S)N =� 3 0��0 �" 4�

'��� �0 �� 4�	�-8 =� >(� �"   ��_2 4����(� [��2 
����

'��� �� 4���0 .��0�0 Q(:^2 �"  

 ��)��Re�v� �� 03�3 3�� �0 4����(� [��2
   \�& =�

Q(�:2 >�)& �0 ��/V^� �b� 3 ����	�  \& 3 ����

b 2 =�(y � S �	�  �)�I��  )�N
wMASI score    t��N

.�� ����_� � �)S  

 4���0 �_2 �3� +3)L4  ��"��    6��(�� ���  ��)�-

  +0�0 y(�b 2 3��0 =� +0�<��� `3� 4����(� �� .�7�S)L

�� �� ! 6	� �� z�� G� )"
   �� �! �� & [��2

 0 >�� & G(�)2 6	� �� �� 0 � ���0�    i8 ��� y��! 3

�7���.    
��� & `= �� 3 �#��)- 0�$	� �� ! �0 

  l�- �� G� �7q ��� �� G(�)2 {)/� ���  ���  3

 ���0� 4���0 +���30 \*��� �S�	.  ��� �� 4���0 6	�

4  +���� [�$��. +=�� 6	� �0  
����= � 0 � [=9 4����(�

 +0�<��� i��S8 �b [)� =� �7.�7  

  4����0 �_2 [30 +3)L  6��(��   �#�(e +�)��" ��� 
Fractional Q switched Nd: YAG   

)Helios II ,Korea   n ��� � ��N ����/V^� ���� (  

nm 1064   �T)��� 3 d��& �	 
��7^�)S \(& �7" �� 


mj 1200-600    ��Mv7� ��� �	��I �2 �    4����0 ��_2

.�7�S)L ��)- 
0 � '�	�� ��q0   ���� �� �����2  ���<"
 

 =� 6��(�    +0�<���� 9��� �0 +��� )�o `3� 4��" ��
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 ������ 3 �  �#�����(e 4��������0 ������_2 \*������   

Fractional Q switched Nd: YAG   4�#��(� ����  

4 S �� ��I )" Q!� 2 �	 ��<"    ��)�- ���� ��7�S)L. 

\*�
      ���I 6	)��8 =� \�& ���<" ��	 =�  
�#�(e � 

+0�<���  0�$� � 6��(�0)� 53)� �� ���   ��2 34   +���

�(e3� 4���0 53)� =� \&
  ���0���0�0.  

 [��2  3 ��!�S�� 
Q�- 4����(�6     53)�� =� \�& +���

  �0 ��,� �!�0 4�#(� 3 �7�S)L ��)- ���	=�� 0� � 4���0

     6(�7Y�" 
4�����(� 0 �� )�1� =� �����MASI score 

48  ��� ��J 3 ����_� �".    
+3��F ����( 4�����   |��_e =�

�	0�$  4���0 r�� F��)� 0� ��  ��)-.�7�S)L  

MASI score 	� L +=���� `3�()�  Q�- �����

����0 `3� =� +0�<��� =� �R� 3�  �0 �� ���4 ���(� 

��)�� �� :0 �  

&(��^� )F  �	Frontal �� (30 �!�0    0 �� ��� ��

 ��� .���/���� .���"0 ���� L � ������ )RMR  ���	  

Right malar region3 ( ���� L � ) ~��qLMR  ���	 

Left malar region   [���� )�" �� (30  ��!�0   ��� ��

 ��� .���/��� 0 ���  .��7"0 �����q )C  ���	Chin ���� (  

10 �!�0 � .�/��� 0 � �� ��� .�"0  

* ) ����� �R�3A �� ( 6(�� 6-0  ��M2('  ��7�� 

�� :0 �  

[���F  = ������� 0 ��I30
)�����  =�10 ���!�0  =1
 

29 -10 �!�0  =2 
49 -30 �!�0  =3 
69 -50  ��!�0 

 =4 
89 -70  �!�0 =5  3100 -90 �!�0  =6.  

���I�0 � &(���������(4  )P  ���	Pigmantation(  3

	��� ���7:� )H  ����	Humdrum ����� (6(���� 4-0 

�M2(' �7�� �� :0 �  

[�F  = 0 I30 #(q�� 
 =1 
<� �(l  =2 
 c�� �� 

 =3  3��	�  =4.  

`3� :����_�  

)LMR (A 3/0  +]) RMR (H ) +RMR ([P 

)RMR (A 3/0  +])F (H ) +F ([P )F (A 3/0  =
MASI score  

])M (H ) +M ([P )M (A 1/0  +]) LMR (H 

) +LMR (P [  

+0�0   ����I =� \�& ���Re�v� ���"   +0�<����� ��� ��38  

=� [)���������  ��#��������S�SPSS �V����������  �19   

)version 19, SPSS Inc., Chicago, IL  4 ��=8 3 (

 ����������8Repeated measures ANOVA   

)Repeated measures analysis of variance 0� � (

�S)L ��)- Q(_2 3 �	#$2.  

  

���	 	
  

 =�50  
�Re�v� �� +�� 0��3 ���(�25   4����0 �_2 )<�

 3 6��(� ��25    3 6��(�� ���(�)2 4���0 �_2 )<�

 �#��(eFractional Q switched Nd: YAG  ��)��-

     �0 �)��^(� 5 (�� 
������ ��� �	�I 48 =� .�7�S)L

'���  4���0 �,I �)(�(& 4�#(� 
�S)N =� 3 ���0 �"

'��� �0  =� >(� �"      ��_2 4�����(� [���2 
0 �� 4��	�-8

'��� �� 4���0 �� Q(:^2 �" .��0�0  

  
�3� +3)�L �0 �7� 6(���(�62/5 ± 16/35   ����

 [30 +3)��L �0 324/6 ± 12/32  |���_e =� .0 ��� �����

    ��7R� �����8 �3��<2 +3)�L 30 6(� �7� �	= 2  ���0

.����� 0 I3  

\& ��)� =�� �"� ��S)L [�$��
     ��� 4����0 =� Q��-

�
6��( )���6	 �4�#(   ��� �0 ������ �R��3 ��( � 


�� ! 2 � 36	)�^( �
4�#( 14 ) 0 �07/3 ± 84/5.(  

�!�S�� \& =� [��2� 4���0 ��  
6��(��  6	)���� 

4�#��(� �R���3 ������� �0 ���(��� � 
�� ��! 2 3 
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6	)�^(� 
4�#(� )��)� �� 12  0 �)5/2 ± 44/5.(  

6    �� ��� 4����0 53)� =� \& +��
6��(  )����6	 

�4�#��(  ��� �0 ������� �R���3���( �  
�� ��!2  3

�6	)�^( �
4�#(  �� )��)�12 ) 0 �5/2 ± 44/5.(  

Q����- �)2 4������0 =������( ����6��( e ������#���(   

Fractional Q switched Nd: YAG
 6	)���  4�#�(� 

 �R��3  ������ �0 ���(��� �  
�� �! 1 3 6	)���^(� 


4�#(� )��)� �� 11 0 � )45/2 ± 88/5.(  

�!�S�� �)2 4���0 [��2� =� \& ���(  ��6��(   ���

e �#�( Fractional Q switched Nd: YAG
  )����6	 

�4�#��(  ��� �0 ������� �R���3���( �  
�� ��!1  3

�6	)�^( �4�#(  �� )��)�11 ) 0 �38/2 ± 72/4.(  

6 �)2 4���0 53)� =� \& +����( �6��( e �� �#�( 

Fractional Q switched Nd: YAG
 )���6	 � 4�#�( 

  ��� �0 ������ �R��3���( �   
�� �!1 � 36	)���^( 

�
4�#(  �� )��)�11 0 � )38/2 ± 72/4.(  

  4 ��=8 =� +0�<��� ��Repeated measures ANOVA 


���7R� �3���<2 +=������ 6(��� ��0  �0 ������� �R���3 �

�(���    ����� 4����0 [��2� =� \& �!�S�� �� ! �

  �����0 0 ��I3 `3� 30 )��" �0 4�����0 =� Q���- ����

)001/0 < P �3����<2 �������8 )���1� =� 
6(���7Y�" .(

�7R�  +=����� 6(� ���0    ��(��� �0 ������ �R��3 �  �

 
�� !6      4���= ��� ����� 4����0 53)� =� \& +��

   ������ 0 �I3 `3� 30 =� [��� %(" �0 4���0 [��2�

)000/1  =P.(  

���7R� �3���<2 
������8 |���_e =�  )��((u2 )��1� =� ���0

+=���� �(��� �0 ����� �R�3 �  �� ! �6  =� \& +��

 `3� 30 6(��� 
4�����0 =� Q���- ���� ������ 4�����0 [����2�

) ����� 0 I3 �����0632/0  =P +=����� >"�� ��� 
(  �

 4�#��(� ���� 
6��(��� ���� 4�����0 [����2� =� \��& 
�������  

753/0  +0�<��� =� )���   �#�(e ��� 6��(� ��(�)2 4���0 =�

Fractional Q switched Nd: YAG .0 �  

 ��7R� �3�<2 
6(7Y�"    +=����� )�((u2 6(�� ���0  �

  ��(��� �0 ������ �R�3   
�� �! �6    =� \�& +���

 `3� 30 6(� 4���0 [��2� 4��= �� ���� 4���0 53)�

) ����� 0 I3 �����0625/0  =PQ:�) ( 1.(  

  

  
 ���1 ���	
�� .���   ������ �
��� ��� ���
��� �� 
����

���� 
� ������ �����  

  

 +=����� >"�� 4�#(� 
0 � )��� ���(� 6� �q )"  �

�����0 `3� 30 )" �0 4���0 �S�	�0 =� \& ����� 

) 0 � )�^(�030/0  =P 6(� '(M��� p��2�� 
6(7Y�" .(

 +=����� >	�#S� 3 ���(� 6�   
������ �6    =� \�& +���

53)�        0 �I3 4����0 [���2� 4���= ��� ����� 
4���0

) ���0033/0  =P.( 

      4�#��(� 6	)����� 
6��(��� ���� 4�����0 =� Q���-

  ���(��� �0 ������� 4 (���������(&  
�� ��! �2  3

 �� )��)� 
4�#(� 6	)�^(�14 ) 0 �46/2 ± 80/5.( 

   6	)���� 
6��(�� �� 4���0 [��2� =� \& �!�S��

�� �0 ����� 4 (�������(& 4�#(� ��(�   
�� �! �2  3

 �� )��)� 
4�#(� 6	)�^(�10 ) 0 �18/2 ± 04/4.(  

0

1

2

3

4

5

6

7

2��� E" V?;   E" L� 
)O/��

2���

6 %<0, E" L� 1�

2���

.���)!  .���)!+�9�B
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6      6	)���� 
6��(�� ��� 4����0 53)� =� \& +��

 ��(��� �0 ����� 4 (�������(& 4�#(�   
�� �! �2  3

 
4�#(� 6	)�^(�10 ) 0 �12/2 ± 80/4.(  

  �#���(e ����� 6��(���� �����(�)2 4������0 =� Q����-  

Fractional Q switched Nd: YAG  4�#�(� 6	)��� 


  ���(��� �0 ������� 4 (���������(&  
�� ��! �2  3

 �� )��)� 
4�#(� 6	)�^(�9 ) 0 �77/1 ± 75/5.(  

    ��� 6��(�� ���(�)2 4���0 [��2� =� \& �!�S��

  �#�(eFractional Q switched Nd: YAG  6	)���� 


 ��(��� �0 ����� 4 (�������(& 4�#(�   
�� �! �1  3

 �� )��)� 
4�#(� 6	)�^(�6 ) 0 �55/1 ± 56/3.(  

6   �#�(e �� 6��(� ��(�)2 4���0 53)� =� \& +��

Fractional Q switched Nd: YAG  4�#�(� 6	)��� 


  ���(��� �0 ������� 4 (���������(&  
�� ��! �1  3

 �� )��)� 
4�#(� 6	)�^(�6 ) 0 �68/1 ± 08/4.(  

  4 ��=8 =� +0�<��� ��Repeated measures ANOVA 


�7R� �3�<2     �0 ������ 4 (��������(& 4�#�(� 6(� ��0

�(���    ����� 4����0 [��2� =� \& �!�S�� �� ! �

  �����0 0 ��I3 `3� 30 )��" �0 4�����0 =� Q���- ����

)001/0 < P.(  

�7R� �3�<2 
����8 )1� =� 
6(7Y�" 4�#(� 6(� ��0 

�(��� �0 ����� 4 (�������(&  
�� ! �6    \�& +���

  30 )�" �0 4���0 [��2� 4��= �� ���� 4���0 53)� =�

) ���0 0 I3 `3�001/0 < P  
)�(u�� 6	� �3�<2 .(

6   #�(� 4���0 ������ �� ���� 4���0 53)� =� \& +��

�7R� ) 0 � ��0001/0 < P.(  

 4 (�������(& 0 F )���(� 5 b � 6	�6  \& +�� =�

 ���� `3� 30 )��" �0 4�����0 53)���  �3���<2 .������

����7R�  4�#���(� )���((u2 6(���� 
�������8 )���1� =� ���0

 ��(��� �0 ����� 4 (�������(&    ��!�S�� �� �! �

     30 6(�� 4����0 =� Q��- ��� ���� 4���0 [��2� =� \&

) ������� 0 ��I3 �������0 `3�950/0  =P ���� ����� z(

�I�0 )" ��=�  =� \�& 
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Abstract 
Background: Melasma is an acquired pigmentation disorder in all types of skin especially in women. 
Researchers are certain to find effective and less recurrence rate treatment. This study compared the 
effectiveness of Kligman formula alone and its combination therapy with fractional Q switched Nd: 
YAG laser in the treatment of melasma.  

Methods: In this clinical trial, 50 patients with melasma were randomly divided into two groups of 25. 
The first group treated with Kligman formula and the second group treated with combination of 
Kligman formula and fractional Q switched Nd: YAG laser. Area expansion, pigmentation and 
melasma uniformity, melasma area and severity index score (MASI) score, patient opinion 
immediately after the completion of treatment and 6 months after starting it, were recorded. The 
results were analyzed using ANOVA test. 

Findings: In both methods, there were significant differences after treatment in the development of 
pigmentation and MASI score compared to before it; but no significant differences were observed 
between the two methods. The inverse relation was observed between the age and the result of 
treatment and recurrence of melasma in both groups. Dry skin was occurred in one case of 
combination therapy. 

Conclusion: In this study, significant improvement was seen in both groups; but, there was no 
significant difference between the two approaches. It seems that increasing the number and reducing 
the time between laser sessions can create a more appropriate response. In addition, due to the 
recurrence of melasma after the end of treatment, there is a need for continuation the treatment using 
lightening compounds as Kligman formula and Peel felt. 

Keywords: Melasma, Fractional Q switched ND: YAG Laser, Kligman formula 
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   )�"�)� 
��D� ��U ��)21-20(   ����H �� $B���	��"	 r

 )"���� j� ������ L��� )"<  ��9H�  � ��"�I� �   1 ��	

��1  1 � �? 
��? �)* ���	 �� ���	%  B�O��� s8�

 f�E�� 3D��	� F���� �� %    �������	 )�"���� �	 �? )"��

 ��� F1�� )23-22 $18(.  

       ���` 3�D��	� �� ���R��� ����� ��	 �����J  B�� ��

 $%�����	1%�e�       1 %��9�� ����� f)�@ ���l� %����

 3D��	� ���  �� %��9� %�)"4O<���R��  �):   ���� 

    !��0 (���J  ��	 ��*�# �	 .���� ���� %	�����  $��R� 

F)�    $�����J  B��� f��E�� ��  �U���  ��O	���  ���� 

%���q ���? �� 1� �����  3��D��	� 1 
������? r����	 ���	 

 ���� �� �?  B���  ����U���  % ���# 1 %��e�  ����  f�S

!�0 �� �R� �:�� )":�	.  

  

��� 	
  

  1 �����	 �� [�`�  3D��	� t� $����J  B�� f�E�� ���	

  1 ��X��� �?�: �� ]��  %��&��  
�1 �	 
����?

     �S��	 o��9U )�>�� ��	 %��XD�� �' j� �� )���  

98  �?�: �� )>��Merck .): ���)��U 
���'  

�	   ���l"   B��O���    uJ�� %����� t��  ���  % ���# $

����C? ����  =)��  ���	1  �� �@����2 L���9\  �����   

02/0      /q�� .)�)�: �)���:�* 3�)�� =�"	�? �S� 

 �� � �� 
1' ]��#50 �*��  ����%    j�DU $�����

��6# ���	 .)�): �l9` �	 3D��	� L�9\  � 4   )�>��

 $%��1t� �� %&<�? ���O	 =��J� �	 3D��	� ��	  �)��

      ��l9` ��	 I��� 
�����? .): �H j� �� )��� �� 1  

1    .)����� ��H j� �� )��� �� %��1 )>�� /�0  �� 

� $�9H�  B�L�9\  �� 
����? 1 3D��	� ��	   ����� � �

 �	 L�9\  ��6< �# )�): (�?�# �X�)&� �	��)>�� �

 %��100/100$ 20/80$ 50/50 1 80/20   �� (��#�# �	

 
����? 1 3D��	���� �	 .)���	  

 % ��#L�9\  ��  �	����  � B&���� 50   ��8" �� 1 

=)��   
��� � 48   ���� � �� �@����75- ���*��  �

���%   ���5 �	 ���� �� �?     $�� ��� �� .)����� )��E" 

 ��X�� ]��#jDU B?    L)� ) �����E��E-5Vaco 

 �� /0 (
���' �U��24  jDU � �? ��5 �	 �@��

 .):�	   ���l"     )���� FG�H ���	 %    ��U��� �� �)��� 

���O	��� ���� % ����# $���O	��� ����   3�)��� ]����#

 �l9` �	 )�O?1�)��1/0  �S� T"U%  1 )���� ����

) ): ���� �DO: �J8  [' �	 ��	 B�)"<27-26.(  

�� 
' �* �?  3D��	� t� �� ����J  B�� ���	   ��* �

0�9�  %���q �? �O	��� ��U�� �� 3D��	� � ���R��� 

 �):  $����	  L�AH ��l"     
���4� %�498# �� 
�"��5�

 3����D��	� t��������� ��� ���R������ c�����5 $FTIR   

)Fourier transform infrared spectroscopy �O	 (

 %�9��6# ��  c��5 ��X�� ]��# $t� B�� �� �):   ���X�

   L)� ) ������ ��)4# p��1��6300JASCO   �U���

.): ��6# (B0�w ��D?  

   ��U���I�� ������  1 �w������  %���	 �6*

�O	��� ��     )�  %�D	1� %��1�&�� x�&��1�&�  �� L
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)VP435LEO  .)����� ���R�� �&�� ' ��D? �U�� (

 2J8  uJ��O	��� ��  �4�6# �� ���    ]���# ����A# �

S��    .): ���� !:�0 C5 �� %?��� �  

 %&���&  o��U B���# ���	 ��O	���  ���  L1)�  $

 ���D�
' ��    ����D� f�&\��� �	 %��8O  y�4#�� �?

 $�������  !E"�       $���l"  B��� ����	 .����� �����

 % ��#�O	��� �� # ��5 �	 ���	� ���8    ��	 
��O&� %�4�

  B�X�����  ����R#��4/21  %��9�  B�X�����  ���J� 1 ���    

9/30  %9�   !�D? ��X��� ]��# 1 )�): �)��	 � - 

 ����D�Houns field  L)�� )KS25H  ����D? �U����

  ���G�����	 ���\# (���&�� '30   p���� ���	 1 %"#�����  

1  %9� �	 �     ����D� L1)�  /q� .)"��� ���� �8���

 ]��# $�O	��� ��f��  ��I�� (A�  �):   ��X��� �1�

.)���� �4��\   

   (����# p��� %	����� ���	 ��O	���  ���  % ���# $

������O	��� �������   �1������O  ��)�����8  ��PBS   

)Phosphate buffered saline (���5�` �1  )��:�� 1 

 �� � �	 ��#�	�&��37 �*��  ����%   .����� ���� ����

 
�1 !��? 
�I�  $/q�
'  ���   �����1� ��4 $12  1

21   ����1� 
�1 ��	 �4O�  �
'  ���   ]���# L1� �1� ��

�J	��   .): �4��\  ��� �  
  

]������J	�� � 1[100 × �O	���	(���#	)>��	 =
�O	���	���1�	
�1	−	�O	���	�����^	
�1

�O	���	���1�	
�1
 

  

�J	�� �� � S�	$ �����^ 
�1 �  ��O	���    �X����	 ���


' jDU 
�1  ����1� �� ��4$ 12 1 21 .���  

 1 ���� %	����� 
� �'�)"4O< :%��9�� % �� 
' 

�* �?   3�D��	� ���	 ����   ���R���    $�����J  B��� ��

������)" � �? �����)* L���  �A��U��%  ���  f��E�� 

 �)D�  $����	  ��l"     3�D��	� 
���4� %�� �� 
�"��5�

)�4��O< %�������# 1 
L�9��� ���� $
' ���	 %�������� �

 3D��	� �� 39�� �&: �	 %����O	�	  ��? ���   �U���

 �� 1 ):L�9� �� �63MG  �D?����   �)�:   �1� ��	

 
� �' ���O	 B��MTT ]3-(4,5-dimethylthiazol-

2-yl)-2,5-diphenyltetrazolium bromide �����	 [  

.) ' ��@  

   
)�4�O< %������# $B�";�� L�9��  ���    uJ�� ��	

 �)��D  %D	1� %�1�&�� x�&�1�&�  ]��# ���O	

    39��� �&�: ��	 %����O	 �)	� $��l"  B�� ���	 .):

 Y1� ]��#����  ���     /q�� .)�: �U��� LC�H �

��39 �� ���	� �� %�D��	� ����U �� F1�Z �24 $���U 

.)�): �)��	  

 
��? ����� �� /0��39 ��  L���#� �	70   1 )�>��

����:� � "	�����) !RUV  ����Ultraviolet L�����  $(  

8/0  �1�&���    � ��: ��? $L�9� �1�H �D? ]�\ 

 ��)�#5000    �� j�� ��� �1� �	 $��	 L�9� ���39  ��� 

 1 ): ����=)   
� � 20   ��	 �8��� L�9��  ���  
1��

.)"4O;	 %�D��	� �O	 �	 �# ): ���� 
� � ��#�	�&��  

/0  �� ��B  $
� �400  �1�&���   ��	 $�D? ]�\ 

  % ���# .): ���7� j��< �� ������  ���    �1��� 1� ��	

 �1�� 1 ���� !�� �' ���	 $�1�� j� :)�): 3�O8#

    %�)"4�O< !��� �' ����	 �X�� ����   �����J    �����

  �����1� �� $���� !�� �' �1�� �� .)"���1 $4  1

7  %�1� �D? ]�\ L�9�  ���     ]��\  1 )�: ~���U

1 f�� 
1)	 $)�)* 40  �1�&�� ��   L��9\ MTT   ��	

 �l9`5/0  �9% f��   �	�9% ���   ����7� j��< �� �	

 �:G� �� /0 .):4     ���9�# %��1� L��9\  $�@��

 j������< ������ �����	 1 )����:400  �1�����& �������   

Dimethyl sulfoxide .)���� ���7�  
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    ��6	 
)�: ~���U ���	�? L��O�    %����`�� ����

 % ��# $
��� ���j��< ��  �� .)�): �q�0 ��	 B�)"<

   ������ %����X< 
�I���  $
�����0������� ���� )OD  ����  

Optical density(  ��X���� ]����#Micro plate 

reader   L)� )Bio-Rad, Hercules, CA, USA �� (

L�5  ~�  545  � �������)�� �  %	������ ���	 .): ���

 %�)"4O< L�9��  ��� �63MG $ ��39�    %��D��	� ����

�1� �� L�9� �1�H ���1  17  L�9\  ]��#��#�9� 

�)�' �l9` �	 )�3   )�>��4T#    ]���# 1 )��)���� ���

 ���l9` (���:50 $70 $90  1100  L�����#� �� )��>��

[' �.)�): ���  

!:�0 �� /0  $C5 �	 %��L�9� �� � �����  ����� 

   %���1�&�� x�&���1�&�  ]����# $��J��� �1� ���	

.)"��� ���� ����J  ���  %D	1�  

���)�� ��	 �� $����� �� ���� %��X<   1 )�: ����

 �	 B�X���  ���       ��	 $����&# ��� ��� �� �)� '   
���"@

      /q�� .)�: ����� ��l� �� ������ �� ���� %��X<

�O��8  ���� �  B�X��� ) ��±    Q��H �� (�����  F��\��

%��"�     f���� �� ���R���� ���	 $
����	 ���  ��I����SPSS   

) SPSS Inc., Chicago, IL(  1 
�� �'    I�����' ����

 j��� /�������1 ) �����5Analysis of variance  ����

ANOVA 1 (Tukey    �����8  .)�: f�E��050/0 < P 

%"�  uJ� 
��"@ �	 ): ���� �l� �� ���.  

  

���	 	
  

 c�5 ����FTIR  %�9�� �O	 ��6#��    �� �)�: t��  ��� 

 �&: ��1 !��������  �):  .��� 
����  ���5   �� ��?

 �)��D  �&: %  c�5 $��:FTIR t�  ���   ��� �����

 ��� 3D��	� %���� 1 sU�: j�0Mulberry   %�"��
1-cm 1190 $1-cm 1516  11-cm 1624  ��	)24( �	 .

    $%�D	1� %��1�&�� x�&��1�&�  ��1�A# �� ���R��

� ��U�� I��O	��� ��  ����  �J8�  �l� ���9�#  ��� �

 %�1�� y�4#�� $%\J���9�# ��  B�X���  1 �X�)&� �	

���)��  ���9�# �� .)�): %���	  

  

 
 ���1 ��� .FTIR )Fourier transform infrared spectroscopy ���� ���� (�� ��  �� ����� �� � !"# � �$�%� &�'(� )*� !   
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 ���2 ,-% �� �.�/! ��/���0� 1"�%/���# �*"2� .3��!�  �� ��� ��  4���A 35�� ���/ 0/100 4B  35�����/ 20/80 4C  35�����/ 

50/50  /D ��/ 35��� 80/20  :�.� �! ;.*���/:�%"��< ��#� .�=�   

  

 �&:2 uJ� ��1�A# $�O	��� �� � �U���   �)�: 

 !���� �� %  .)��
��� ��5  �&: �� �?2 �	  ��71 

�	��  �)��D   % ��# uJ� $����O	��� ��   ���9� 

���)�� B�X���  .��	  ���RH ��   % ���# ����	 %\J� �

 ��O	���  ���    ]���# ��? f���   ��I���Image j   �4���\ 

 L1)* �� $)����1   .��� �) '  

  
 >/�?1������ )�@���# .  ���$A �� �(-% �3��!�  ��  

������ ����	��  ������ ) 	
mµ(  
 ���� ����

� �!"�/$	%&��'  

55/23 ± 20/224  0/100  

17/5 ± 12/131  20/80  

56/9 ± 60/190  50/50  

35/36 ± 7/257  80/20 

 ���	�8 �O�  ����)��  �L�9� �� �63MG   ��J� �	

 h�R� 
�& � %	����� 1 =��RH L�9��  ��� �63MG   ��	

     ��J� B�X����  $��O	��� ��U��� �U�� L�9��  ��� �

63MG  �D?����  �):  1 �D? F1�Z c? �1� �	

 �� /0 %�D��	� 39��7  ���	 $�D? �1� L�9��  ��� %�

 B��D�	 �?B60   �)�:   ��1��A# �1� �� $)"�:�� �� %

 %D	1� %�1�&�� x�&�1�&�  1 ���� x�&�1�&� 

 L���  %"�X���  �J� 1 ): �4��\ 95  ���	 � 1�&� 


' �� ��� �	 .) '  

 %�1�� y�4#����9�# �� ��O	��� �� ��   ��	 uJ�

 �&: �� k�@3  
�D�����  �):    B��� ����� �	 .���

 % ��# �� $��1�A#�O	��� �� $���  � ���9�#  ���   ��	

 r)":�� ��� �X�)&��	 ���� �    ���l� L���� �� ��@ �? �
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 $�D? ]�\ �L�"X�  %�����: �����#  ]���# �): )�

L�9� ������	�  $  
�& � ... 1 %��9� ��� ��	�*  ��* %�

 
����  ������9�# ���� �� ����:)" B�X�����  $B���";�� .

���)��  ���9�# �� �S��   %��1�� ��� ��O	���  ���  ��

 L1)*2 .��� �) '  

 ���	��� �	  f�&\�� 
) ' ��O	���  ���  L1)�  $

 �� j� �� ���D�
' ��   �4���\  ��D� !�� �' ]��#

  L1)�* �� $%	����� B�� ���� .):3    .���� �)� ' ��	 

 ����l"  FG��H 
���& � %	�������  %E��)��# (�����# 1

�O	��� �� (���# p�� $ ��O	���  ���   �����1� ��4 $

12  121  �� /���0����� L����9\  �� ������PBS  ��  

 L1)*4 .��� �) '  

 ���� 
� �'MTT  �&: ��4 Y��I�  �):  .���

 $���� B�� ���� �	OD �4^  �):  ����1� ��4  17 

 �4O� ��	  �1�      FC�U� ��	 (��#�# ��	 L1� �"� %  ���

050/0 < P  1010/0 < P �I���� !�   B���� .������ ��

 ���H   FC�U� ���? ���� %OD   ������1� B��	4  17 

"� % .��4� ���  

 �&: $B�";��5 1�A#��    %��1�&�� x�&�1�&�

L�9� �� �63MG �D?  ���� �):   �����O	 �1� �	

 ����1� �� �� %�D��	�1  17  
�D� �D? � %   .)���

 �l� �	 $��1�A# B�� ���� �	 � %   )��� B�60   �)�: %

L�9� ��    �1� �� ��O	 �1� ��	7  �4�O� $ ��	  �1� 1 

��46	 ��� ����.  

  

  
 ���3 �C�D E-'# �� �.�/! ��/���0� 1"�%/���# �*/�2� .3��!�  �� ��  !"F=#  �!��G�% :/!  H���5�!� : �  :�.��II� ��  4�@*��* ��

A 35�� ���/ 0/100 4B  35�����/ 20/80 4C  35�����/ 50/50  /D ��/ 35��� 80/20  :�.� �! ;.*���/:�%"��< ��#� .�=�   
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 >/�?2������ )�@���# .  ���$A ��  �C�D E-'# ! 3��!�  ��  

������ ����	��  ������ ) 	
mµ(  
 ���� ����

� �!"�/$	%&��'  

95/8 ± 80/198  0/100  

15/8 ± 95/129  20/80  

28/9 ± 90/119  50/50  

39/7 ± 22/121  80/20 

  

 >/�?3 �!�.� >/�# .3��!�  �� 

()"��� ��	  *��� ) 	
Mp(  
 ���� ����

� �!"�/$	%&��'  

10/2  0/100  

28/0  20/80  

14/0  50/50  

12/0  80/20 

  
 >/�?4 :�/ K��< �L!  .3��!�  �� ��0/� :�/ �� 35�� ��I# ����/! !   

 ��� �� ()"��� $�� +
	' ����

21 ��.�� $�� �" (/)�  

 �� ()"��� $�� +
	' ����

 ���12 ��.�� $�� �" (/)�  

 ()"��� $�� +
	' ����

 ��� ��4 ��.�� $�� �" (/)�  

 ���� ����

� �!"�/$	%&��'  

0  0  0  0/100  

0/39%  0/38%  0/30%  20/80  

0/83%  0/72%  6/11%  50/50  

0/73%  0/69%  4/6%  80/20  

  

  
 ���4 :"#�M N*��� .MTT ]3 -)4,5-dimethylthiazol-2-

yl)-2,5-diphenyltetrazolium bromide��*�'# R[  �

 �0�@T )�@���#!"�� )OD  �*Optical density (35U  ���  ! 

 ����/!1 44  /7  ����>"% �� �3.<  ��� ��.*��� ���� �/! ��  

FCU� �� �"� % :��� *050/0 < P  1** 010/0 < P  

  

12"  

   .���� %�������� ����O	 ������ ���45 �� 3D��	� �  B��

  2�4"  ���� �	 %�������6# ���   3�D��	� �  ���*1 ��	 
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Preparation and Characterization of Silk-Chitosan Composite as a Three-

Dimensional Tool for Culturing Osteoblast-Like Cells 
 

Shahin Rouhi1, Mohammad Rafienia PhD2, Hossein Salehi PhD3, Elaheh Poorazizi PhD4 

 
Abstract 
Background: The culture and proliferation of osteoblast-like cells has an important role in clinical 
and research use and bone biology. The results have shown that culturing cells in a three-dimensional 
tissue-like microenvironment with engineered geometrical properties gives a better effect on cell 
culture than two-dimensional ones. The aim of the present study was construction and evolution of a 
three-dimensional scaffold with suitable features for the cultivation of osteoblast-like cells.  

Methods: Silk-chitosan scaffold was prepared via freeze drying method. Scaffolds structure was 
analyzed using scanning electron microscopy. The mechanical properties of scaffolds were evaluated 
via measuring the compressive strength and the degradation of them was investigated via incubating 
the samples in phosphate buffer salin. The cytotoxicity of silk on MG63 cells was assessed using MTT 
[3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide] assay and cell adhesion was 
investigated after cell incubation on silk substrate. 

Findings: Scanning electron microscopy data indicated the appropriate porosity and porous structure 
(pore size: 200.90 ± 46.75 µm) on scaffold surface that might improve nutrient transport, transmission 
of signal and cell penetration into the scaffolds. The results of mechanical properties showed that the 
scaffold was appropriate for three-dimensional culture of cells and the compressive strength was  
0.6 ± 0.8 MPa at scaffold. Degradation test results showed that increasing the weight ratio of the 
chitosan raised the rate of the scaffold degradation. The results of MTT assay and cell culturing 
confirmed non-toxicity of silk and its ability to accommodate cell adhesion. 

Conclusion: Silk-chitosan scaffold prepared via freeze drying methods can be promising for three-
dimensional culture of osteoblast-like cells. 
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Abstract 
Background: The topic of organ donation is the most notable sign of combining medicine and clinical 
service with people's insight and beliefs. To plan a key for expanding the culture of organ donation in 
society, the information and awareness of people from Isfahan (Isfahanians), Iran, were investigated in 
this research.  

Methods: Performing a descriptive research on the studied population, a sample of 975 Isfahanians 
over 15 years old of age was taken via the method of random stratified sampling. Data collecting tool 
was a self-made questionnaire in 2 sections of background information and awareness questions. Data 
were analyzed via SPSS17 software using independent sample t and analysis of variance tests. 

Findings: Of 975 participants in the research, 51 (52.9%) 6 were women and 459 (47.7%) were men, 
with the mean age of 30.45 ± 5.12 years. The mean awareness score about organ donation was  
5.3 ± 2.2, about average noting the groupings. In addition, the distribution of classification frequencies 
of people's awareness state showed that, most of the participants had average awareness about organ 
donation. Besides, observing the effective factors on awareness state of participants about organ 
donation, factors such as gender, age, marital status and occupational state did not have donation 
noticeable effect on awareness of the people about organ donation (P > 0.050); on the other hand, 
education level and income state were effective on the level of their awareness (P < 0.050). 

Conclusion: The awareness of Isfahanian society about organ donation is about decent to average. 
Besides, according to role of the media in acquainting, it seems that media is one of the most 
important tools in increasing people's awareness. 

Keywords: Organ donation, Awareness, Iran 
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