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5�F	f� �� �+$	�� I�� 5� ��   �	�"�?� '�	 FC �� ��

4APACHE  	���2SAPS � 2APACHE  ���	�� �� ��

 �� �����ICU 59     �# 5��)	\� ��/�� �	� FC :��� ���

.�;�B 44112   �� ��*,62737     m)���0 +���� '�	� ��

     � :)	�� � 7�+��# '���#� .+��,�/� 5���F	f� 5��� ����

  ���������� �/�������&��"�F	�2APACHE '2SAPS  �

4APACHE ���+,� 5� �/� �)� 5V��, .+0 ���B  �+�� 

4APACHE    	��� '��0�� -)U	� :)	 � 7�+# � �#�

) �/� -*��R �/�&��"�F	� ��:�� �����9.(  

%���& �	$ ��6 �()� �� $� �+88� -8��  � +,��� ��

�����B 7	�F	f�  5��)	\� 	� 5f��� �� ��    ��)� o�/�,� �

%���&   %����& 5� �)� 5� 5�/� 	� .�&� �+0 T	V,� 	$

APACHE  �SAPS  ���� �� -�/ ? �/< 5�   �	�$

�"#��� �)�( ��	*�&� �- '�/0 	��  5��F	f� ��  ���� 

	\�)5� � &� %��� 4APACHE  -   ��C p:�� 5��)� 

�)��)� 	$� �)� &�%�� �&� - 	� &�%�� SAPS III 

� '�/� �+�, T	V,�)� &��� q+$ 	� 5�F	f�-  7�+#

�)� & ���%��  �6 ����  /�B-) � ����:  � � !��� ��� 

�����	��  ������� ����� ��  ���"#��� 	��$� ���)�(    

���� ��B)+.  

  

��� 	
  

5�F	f� �)�  ��� �� -�f\� �60  �/< �� 5� ��	 ��6 

 	� ���� �� �	� �	& �rC1391   ��"#��� ���� ��   �	�$

�()� -0�/�C :��� � -     ������ -)	��� +���0 -,	���

      5��F	f� �� s��� �	�$�	��� .+�0 T	�V,� '+,�/� �+0

 �)� �& '-L�/& K�	016   �� ���� ����� '�	&12 

    ���� .�/�� 	����� ��	;C � 5�F�� �&�/�� �� �?	&

 �	������ �������4APACHE 5��?/ V�  7	��?@<� �� ��

5�;	) K�	0     I�)g�6 �+�� �� -$	L��)	��C � -8�F	� �	$

�"#��� ��� �� ���+,� �()� �	$ .+0 ���B  

5�;	) ) />&@B �	 � �	��� K�	0 -8�F	� �	$GCS 

 	)Glascow coma scale5��� '(    ��+��� '7����
 �

   � Z�F/����& �/� �	�; '`*8� ��+�� 'tP# �	��R

���� 'Z�F/�&	)�   ��	� �� m)���0 '������ ��   +�8,	� ��

       '-�8 )� %����& ��\, T�+8�& '5��P� ��:�� -)	&�	,

      I�)g�6 u+�"� 'Z��	��&	�� �	<��& '�/��P� -)	&�	,

     ������ v�?	� 5�� ��	� �� ����� '��� 5� �	 ��

 �� �	�� ��ICU   Z���;��B/�� 7	��E��� '�/��� �+��0

   K�	�0) -$	L��)	��C �	$��k�� '(`8� � �& K�	0)

2PaO '2PaCO '2FiO 'Sat2O 'pH  � -,	)���������0

-�      �������6 '%���P� '%):��8� '%��&	�6 '%)+& '7	8���

  +�8# 'T�& ��8����� � ���� '7	��U'�*�; '���/"FC 'T	�
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  '����)��/�	 $ '���/���PB/ $ ��:����� '�/���ESR 

)Erythrocyte sedimentation rate  ��+������ '(

�/P������&    '�/������ +�*������& �	������$LDH   

)Lactate dehydrogenase��@6 � (  �/���C �   �	�$

 �	��� ����� ��� � (+"� ��>P ? � ��	\�,�3SAPS 

 hf��&GCS )Glasgow coma scale5����� '(  �

   7	�E��� '-,	)��0 Z�F/���& �/ �	�; '7���


     �	��$��k�� '(`8��� � ���& K�	��0) Z���;��B/��

 K�	��0) -$	L���)	��C2PaO 'pH  '��8������� '-,	)���0

�/P& ��+�� '��@6  �� -�P�� � �/ +�*& �	$  '(����

��	 �� m)��0      T�+8�& '5��P� ��:�� -)	�&�	, +8,	� ��

    �	<���& '�/���P� -)	��&�	, '-��8 )� %�����& ���\,

    ������ � ���� 5�� �	 �� I�)g6 u+"� 'Z��	�&	��

 �� �	 �� ����� v?	� 5� ��	 ��ICU  �"w '�/� �+0

 �	������ `_��& � +��04APACHE  �3SAPS ��:���� '

��6 !��    �$�	���� ��)� M	�&� �� �+0 -8��  7+�� � 	

     m�&/� �	� �� ��$ ����� '��� �� �	 �� ��	#� �	��

T�,  �W� ��	�C ��:;�Excel �&� 5� ' .+�C  

   � !��� � +�8�;�B ���# ���L�6 ��/� ���	 �� `_&

�C ��� �� , .+0 �"w ��� �� 	$ ��6 �  �+�88� -)/B  �

��	���� �� +�����	�6� �� �����$ �� &�%������ 3SAPS  �

4APACHE & �� �� KX	
 7�� , .+0 5"&	W�� %��� 

� ������: � � !�������� ���#��- T���, ����  ��:��;�SPSS 

 5���, � 16 )version 16, SPSS Inc., Chicago, IL (

��B)+  -�8W8� �)� hf& �� ��	*�&� 	� `_& .ROC  5�� 

	� ��	*�&� ��  T��,  ��:�;� SPSS   �� %�&�-  '����B � ����: 

&	�
�� � �)B(-   � �+�V8�& -�#�� ��:�� 	� �+� �$

 �C ���� q@�� �V8& ����   ��	��C �� 	�$ � t   ��	*��&�

 ��+\� .+0P  �� �� �050/0  �8�� hf& ��/8? 5�- ���� 

  .+0 5�;�B �Y, ��  

  

���	 	
  

 ��74  ��"#��� ��� �� ����� �	 ��    '�(�)� �	�$60 

 5� +8�0�� �� 5�F	f� 5� ���� m)��0 �*,38  � ��� �*,

22   ���	� �� -8& ��L,	�� .+,�/� �� �	 ��59   � �	�&

 ����� �	�� m&/��12/10   '��+��� �)� �� � �/� ���

11 .+,��� 7/; �	 ��  

  7���� , �	����� q����W,� � ��L,	����4APACHE   

4/3 ± 0/30     7���� , �	����� q����W,� � �L�,	���� �

3SAPS 0/2 ± 0/15  �/����C .�/���Mann‐Whitney 

-8�� q@�� ��� �� ����     ��� �	��, ��L,	��� �� ��)�  

)001/0 = P  � �+�0 7/; ���/� ��� ��L,	�� �)� .(

   ��+�� �� =)	��, � +)��B -&��� Z�>*� 5� '�+,�1 

�	 $ .�&� �+�C  -�� 5Y
@� 5� �/<    ��L,	��� '�/�0

 �	������4APACHE  ������ ���/��� ��9/77  �3SAPS 

 	� �����41    �+�8$� �	��, 5�� �/�  Z�)�:, �    ��/�� ���

 7��	���� �����4APACHE      -��#�� !��� ���/�� 5��

-�  ��+�) +0	�1.(  

  
 ����1 .
���� ����� � � ������ ���� ������ 4APACHE  �3SAPS �  � !��"  ��#� ! ��  

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

3SAPS  ��)  4/7 ± 1/9 001/0 <  

�*� 2/18 ± 0/41  

4APACHE ��)  7/11 ± 0/18 001/0 <  

�*� 6/18 ± 9/77  

SAPS  :3 Simplified acute physiology score3; APACHE  :4  Acute physiology and chronic health evaluation 4  
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 $%&1 '��  ��#� (�)�� . �* "�+�� ,�� �� ��� �4APACHE )4Acute physiology and chronic health evaluation (� 

3SAPS )3Simplified acute physiology score (!�-� �   ��.�10��0  

  
 ����2
���� .  2+��� �  �34�� � 5���6 �3SAPS  �4APACHE 7�8 �    �#� (��-�� �  ��� � '��  ��#� (�)�� ��#3
�9:�  

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

4APACHE  40  90  0/96  9/2 

3SAPS  33 78  0/69  0/0  

SAPS  :3 Simplified acute physiology score3; APACHE  :4  Acute physiology and chronic health evaluation 4  

  

������6 ��:������  %�������& -)/����B3SAPS  ��

%��\� �+8�  �	$10 5� ��� �	�, -)	�27   ���/�� +X��

���� , ���)� !����  �20 '27  ����� +��X��40-20 '19 

   7��� , ���� +X��50-40  �28    7��� , �� +�X��

 �� ��U	�50  	� �C �)��U	� 5�70 ��6 '�/�  O��� -)/B

  ����6 5��� -��/��X ��    %�����& �� !���� -)/��B

4APACHE  ��50-40  ��+���
 � +���0 o�����073 

 ���6 +X��  -)/�B     7��� , �� ��U	�� 	�$70    5�� �/��

  5�� �	���� �z��+
98    K>�0 �� .+��&�1   �� ���	� ��

���+W�  �	$10   -�,����; � ���� ����# 7��	���� �� -)	�

.�&� �+0 ���� �	�, ���+W� �$ �� !�� ��:��  

 -��8W8� ���)� �
	����ROC �� 4APACHE  	���

5P�����X	; ) �	�����8� <� �008/1-930/0 (99/0  �� �

3SAPS )008/1-970/0 (93/0    �
	���� 5��� �/���

 -8W8� �����ROC  �+�4APACHE  �+�8$� �	�,  �

Z)�:, ��6 ��/� ��   �+�� �)� ��� � !�� ��:�� -)/B

-� -�#�� ��� � !�� ��:�� 5�     ��:��� ���8{ $ .+�0	�

 �+� -B()� � ��&	�
4APACHE  ����� t���� 5�

 	�90  �40 � �+� �� 3SAPS   	�� �����78  �33   �/��

�+8$� �	�, 5�  �+� ����� �4APACHE   5�� �"�,

3SAPS ��6 ��      ���/�� 5�� ���� � !��� ���/� -)/B

 ��+�) �&� -�#��2  K>0 �2.(  

 
'�(  

5�F	f� ��    -�8W8� ��)� hf& :�F	,C '�R	
 �ROC  �

  %����& �� -B()� � ��&	�
 ��:��4APACHE  �

3SAPS  %������& 5���� ��� �	����, '4APACHE  ��

0

1

2

3

4

5

0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90

SAPS

APACHE

SAPS  
APACHE  



 

  

  

www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���32  ���
 /276 ���  /�!� "��#$��� 1393 206 

������ � 3SAPS 
 4APACHE � ��� ���� ��� 
 ��� � ICU  ������ �	
�� ���)��
*�+ � 

��6 !�� -8��    q@��� ������ �)� � �/� ���� ��� �

-8�� ��	�C .�0�� ����  

 

 
 $%&2
���� .  ;�� �  �3SAPS   

)3Simplified acute physiology score ( �4APACHE 

)4Acute physiology and chronic health evaluation (

�  8�7 #3�� ��(�) � � '���� ��(��- �+���  � ICU   

)Intensive care unit (�� .�.� ,��� ROC   

)Receiver operating characteristic ( 
 

���"#��� ����� ��    � ���f ��:���� '�(��)� �	��$

����6  i��)�< �� �/�� �� �/��< 5��� ����� � !���� -��8��

%�����& 5��\"< �	��$  +��8,	� 7+��0 �+��8�APACHE '

SAPS  �MPM   -�� T	�V,�    �+�� .�/�04APACHE 

-� %���& �)� �� �+� �)��+)+�    ��@�? � +�0	�  ���

  �+�� 5�� �"�, �	�>) �	$��k��     ��)� �� ��L)� �	�$

���B �)� '%���& ��	 �� �	$     �C 5�� :��, ^	� �	$

�+� �)� .�&� �+0 5;	R�  	6��� �� �����B �/< 5� 	$

      �	������ ���>P ? 	�� -F	 �0 �	�>)��C �	$�/��� �

�+0 ��	*�&� j/ ) +,�10.(  

3SAPS     �� �������B �/��< 5��� -B�	��� 5��� 5���

���       5��;�B ����# ��	*��&� ��/�� �(�)� �"#��� �	$

 �� '�&�20   ��:��� � �&� �+0 K�>�� [P��� ��k��

   ��"#��� ���*�� � ��	� �� �f     �� �+�0 5�)��� �	�$

���+,�  -�� ���B    ��	*��&� �� +��� .+�)	 ,   �� ������B �

I��      �	�"�?� %����& ��)� 'K��	\�� -V8& �	"�?� �	$

 '�/���� ���)� 	��� .���&� ���� �	���, �� -�/�� -��P��

�+8)C 7	�F	f� ��� � �� �L,  ���	 �� �� 7�	*�� �	$

�����    �����	��� 7�/��X 5��� '�(��)� ���"#��� �	��$

5��,�/�  ��/< 5� O+,�	& %� �� K�	# �� %���& �)� +,�

 5���Soares  ����	��> $ 5���F	f� �� �+��8)C ��  �� ���L,

� -"&	8� �	"�?� '-,	<�& ���	 �� �	�, �� %���& �)� �

+,��� )11(  ���	� �� �� %���& �)� -P"# 7	�F	f� �� .

 ���� �� ����� -
���      �	�"�?� �(�)� ��"#��� �	�$

) ��+, �	�, �� -�/13-11.(  

5�F	f�   %����& 5� ��� �	�, ��3SAPS   ���F�� ��

   5�	����� '���	��� �� I�)g���6 �?	���&2SAPS  �� �

2APACHE  -��&��� ���)��� 	���� O���&� ��/��� ������ 

     �?	�& ���F�� �� �/�] %����& �)� 5� +0 �+$	��

    ����	�� |	�)�� �� '��&� ����� -)��	� ����� I�)g6

.���� ������  

%���& �)� ��� �� ��	*�&� ��� 	$  �"#��� �	$

  � �	�8� <� �z��+
 ����� +)	� [P��� ���	 �� 	� �()�

5���F	f� �� .+8��0	� �	�� �?� �	������ '���R	
 � 2SAPS 

��6 ���  !�� -)/B �� ��� �20  �� �)� .+0 o��0

 5� �&� -F	
Cut of point  ��� �� 5�F	f� �)�100 

   �+�8$� �	��, ��)� � ���� ���#     ��)� ��)	�6 7�+�# �

�	���� �� %���&        %�� ��f 	�� ���	� �� � ��)	�6 �	�$

-� 5�F	f� �� 5� -��/X �� .+0	�  �Sakr  ���	> $ �

     ��"#��� ���� �� ������ -�
��� ���	 �� ��� ��

)� ��+
 '�(70 ��� � !�� ��:�� +X��    �	����� �� 	�$

3SAPS  �� ��U	�80      ����� ��:��� ��)� � �	��;� }	*��
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2SAPS  �2APACHE �	���� �� ��)	6 �	��� �	$  ���

) �0�� ���#4.(  

5���F	f� ��  �Mbongo  ��� ���� 5��� ���	��> $ �

 T	V,� �()� ��� �� ����� -
��� � -P�� ���	 ��

���& �� '�/� �+0 %3SAPS  �2APACHE    %�$ 	��

  �
	��� 5� ��� �	�, 5�F	f� �)� =)	�, .+,+0 5�)	\�

  -��8W8� ���)�ROC  ��2APACHE 9/0 �+��� �� � 

3SAPS 89/0     5�� +�0 ���	w :�, 5�F	f� �)� �� .�/�

 %�����&3SAPS   :)	�� � ����� ��)	��6 �	��$�	���� ��

- , -)U	�        5��F	f� �	��&�� �� =)	��, ��)� 5�� +�0	�

-� �R	
 80	� %���& 5� �)� �/�� 	� .+2APACHE 

    �� 	��� '�/�� ������ :)	 � ����� %���& �)� 5� �"�,

-8�� q@�� �)� ��	�C �Y, ) �/", ���14.(  

5�F	f�  -P�� � -
��� ���	 �� ��� �� �R	
 �

5�F	f� � �& 5� 5��R �  �Mbongo ) ���	> $ �14 (

�&� �+0 T	V,� -
��� � -P�� ���	 �� ��� �� :�, 

   %����& '5��F	f� �� �$ �� �3SAPS  �	����� ��   �	�$

��6 ����� :�, ��)	6    � ��/�� -)U	�� ��� � !�� -)/B

      �� 	��� .��&� 5��0�+, -�/� �/��&��"�F	� '5V��, ��

5���F	f�  �Sakr ) ���	��> $ �4 ��� ���� m��\; 5��� (

      %����& ��)� '��&� 5��;�B 7�/�X -
��� ���	 ��

-� -F/"# K�	# :)	 � ����� 0 .+0	� �)� �*B ��/�� +)	

    -�/� :)	� � ����� -�"���� ���	 �� ��/� �� %���&

 -�	)��� ��/� ���	 �� �� o/, Z) �� +)	� m\; � ���+,

.���B ���#  

5�F	f� ��  �R	
 �73   ���6 ��:��� +X��   -)/�B

    %����& �� ���� � !���4APACHE  �	����� ��   �	�$

 �� ��U	�70  �/�� -�#�� ��� � !�� ��:�� 5� Z)�:, � 

�+8$� �	�, 5�    -�� o/�R/� ��)� �     ��#� 5�� +�0	�

 %���&4APACHE ��6 ���    � !��� ��:��� -)/B

        'i��\W� ��)� �� -��#�� ���� � !��� ��:��� 5�� ���

i���#�   %�����& �� ����3SAPS  �/���&��"�F	� ����� �
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Abstract 
Background: The prediction of death in intensive care units is done by using scoring systems assess 
the disease severity. This study was performed to compare two scoring systems, Acute Physiology and 
Chronic Health Evaluation (APACHE) IV and Simplified Acute Physiology (SAPA) III, in predicting 
mortality rate in intensive care units (ICU).  

Methods: In this retrospective cross-sectional study, we calculated 60 patient during the year 2012 
admitted to ICU wards in Shahid Rajaei hospital, Qazvin, Iran. APACHE IV and SAPA III scores and 
predicted mortality were calculated. Then, the real mortality in intensive care units were recorded. 
Using the area under the curve of receiver operating characteristic (ROC), performance and 
differentiation of these models to predict mortality were assessed. Data were analyzed using Mann-
Whitney test at the significant level of P-value of less than 0.05. 

Findings: Of 74 patients admitted to the intensive care unit, 60 were included in the study, 38 men 
and 22 women. The mean age of patients was 59.0 years and the average duration of hospital staying 
was 12.10 days; 11 patients died. The mean scores of APACHE IV and SAPA III were 30.0 ± 3.4 and 
15.0 ± 2.0, respectively. The area under ROC curve was 0.990 for APACHE IV with confidence 
interval of 0.930 to 1.008 and 0.97 for SAPA III with confidence interval 0.97-1.008with a significant 
difference (P < 0.001). 

Conclusion: Our study revealed that APACHE IV scoring method predicted the mortality rates in 
intensive care units better than SAPSIII method. 

Keywords: Intensive care unit, Scoring systems, Acute physiology and chronic health evaluation 
(APACHE) IV score, Simplified acute physiology (SAPA) III score, Predicted mortality 
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  %� �� ��$ ��&8#�� &	9 :�;�$ 3��45� (<��� �=

&	� :� )2-1(/� ��1�  �8A�B� .   ��7 &��NSCs 

� (��5� ���#' ���� 	C�	� ���� DE��   2 &����
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CNS  �8���_ ��GC %� �   ����V�)9(   ���a� �G5�'�� 3

)10( ��'	�7��) 3)11(  ���a� �����2�� M��. 3)12(  2
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�5�� %� ���

     &��� ���
 2 &�&��Q p����$20   o���8� � ���E�6
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 ���
 �#�.   ������O ���� �    ��
 ��H2f��7Texas red  �

     �L��_� :���� ���  &�� �
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 ����1#'Q %� ]���) :�����g� � .&�����HPBS %� 3

Vectashield hard set   �2��<Dapi    ������	Q ����
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 ��±   &�;� ��&��#�� ��B$

����  ���G� ������� (7 �
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  &����L / 3(���! ���� %� 2 �����5� ����
 ���� D�����%. ����
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GFAP: Glial fibrillary acidic protein, 
OSP: Oligodendrocyte specific protein 
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�1�  �8A�B� w��#�
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Abstract 
Background: The effect of various agents on neural stem cells differentiation, because of their ability 
to use in neurodegenerative diseases, has been widely considered. In this study, the effect of selegiline 
on mouse neural stem cells differentiation was evaluated.  

Methods: Neural stem cells were isolated from the subventricular zone of the brain of male C57 mice 
(2-3 months of age). To assay the effect of selegiline on neural stem cells differentiation into neurons, 
astrocytes and oligodendrocytes, immunocytochemical techniques were utilized. Neural stem cells 
were exposed to different concentrations of selegiline (nano to micro Molar) for 7 days. Subsequently, 
samples were exposed to specific antibodies against neurons (β tubulin), astrocytes (Glial fibrillary 
acidic protein or GFAP) and oligodendrocytes (Oligodendrocyte-specific protein or OSP). The 
differentiated cells were counted and reported as percent of total cells. 

Findings: Selegiline increased the β tubulin positive cells (0.001 to 0.1 µM) and decreased the GFAP 
positive cells (1 µM) compared to vehicle treated neural stem cells. 

Conclusion: We found that selegiline increased the differentiation of neural stem cells into neurons. 
Therefore, selegiline may be a reasonable choice to use in preparation of neural stem cells for 
transplantation. 
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�0:� C�� !/01�203�!�- 5�#  *� 
��^� ��� 4���	
�� 5

  C�#���<� �����:�0H+�� �N 
�0���	
- !� 5�����0H:�0�

"� k��
= « 	»��.  "��     !� �. "2��U+�� �0�_	 �� ��0��

  �����	
�� 5!/	���� 5��09����!�� "��1�+�N b�M��<�

k�
� C��f+��.«  

K� ��� !� 4I��%� !�     �0�_	 "��!
� !0�c9� '�� '`2�

      5!/	��� ��
�� ��� C��� 
��m ���3!0� ":- "2�U+��

    V09����!�� i���8�!� 
+��<�� n!� ����9aU# 	 �����	
��

    '�� �. �� C��f+��� 	 ��0M+��� I3�� �� ���	
�� 5!/	��

      V09���!�� b�M�<� 5�
�� "�1�+�N 
O���<� *� ��09G

'���� 4o03    "��!
� �!0�� ���:�0H+�� �N 5
�0�	
- 5


WI3
= !�.  

  

��� 	
  

  4d��7e� ��� !�100       5��09���!�� '�� ,+�8� !��U�� 
�f�

      C	
�= ��0�9G '�� >0:���- >!0�  '� ���	
�� 5!/	��

 	 �!0�100        �#��� C	
�= ��0�9G '�� �2��� ��
�3� �� 
f�

    ���U1� �� \�- 	 '���8:	�� >!0  '� ��
3� ��� .���0�

I��p! V
3      �#�0�� q���� 
�� .����� '`2�K� �!�	 '���
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� �
���� �� �����
���� 	� �
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 �0���_	 "+��9���� r�����.MTC  !� ,+���8� ��
���3� !�

��+�!�U��    s�:+M� i��7� "���!� L��
� 	 "#�O<��� 5�#

!0<�     V��P�� I�%_ 	 �0�� C���! I��N020��- ���;� '�

      	 ��
�%� "���72� ��+��!�U�� '�� 
+�<�� "���!� >����W�

C�1<#	t-      "1��L- V0�:G C�O�<��� ����20��+� 	 ��� 5

"� C��� 6�_!� "+<%� ��%�  	 u��0�N ���`� 5�
� .����

 !��7� 4":2. "��	�
310 ":��     ��
�3� �� "�K�e� �0�� 
+�2

 \Q� 	 h��DNA   �!����+��� [	! �� C��f+�� �� "�0�N

 ��9�H�	
- /6�8�� *U�K    �� ���9�U� 5�
�� .�� v�
M+��

 w0:� 	 I�f��DNA     xh�_ I8��� 4C���. I�� '�

'�0U� 5!0�  !� �#260  '�280  ����� 
+�0���C�    .��� 5
��=

    !� '��� ���� C��f+���� "����#
U��
- �� 4'��`2�K� ����� !�

'`2�K�  5Dohi  ��!�1U# 	�!0� C��f+��  ��9+3
=!�
W )9 (

�. "2�0� '� "� 
�� >!0  '� �# :����  

Forward: 5'-AGGCAGTGTCAAGAGC-3' 

Reverse: 5'-CAATAGGGCGAGGAGT-3' 

'`KW �#
U��
- ���   �0� '� 5�326    !� �! ���� I�f_

'�������� �N 
�0�����	
- 5 BGLAP )Bone gamma-

carboxyglutamic acid-containing protein 
���{1� (

"�  g9��	 .�9��U�PCR )Polymerase chain reaction (

� !�	
1��x0����� �����#5 2CL�:30����� C�������. 5 PCR   

)Premix, Bioneer, Korea�
- ��
��� '3���p� ���� ( 
��U�

Forward  	Reverse    !�����7� '���� V������ 
���# 7/0   

)pmol/µl 10 (µ14 DNA !��7� '� )ng/µl 100 (1 µ 1 

DMSO )Dimethyl sulfoxide (!����7� '��� 5/1 µ 1  	


+�� 
K7� x.��  �P� '�µl 9/25   ��%� ��P� !�"� µl 

30 V�P��   .I3
=  

�
�Z� %�'9� �
�5  g9��	 V�P��PCR �L�    !�
�W '��  

�
�   ���� :�0�� 5Denaturation 2	� '��  5 94  '�_!� 5 

+���"  >�� '� ��
=3 W� 4'7�Denaturation 0��A'�   '��

 >����1 W�4'��7�  g9����	Annealing ����� !�5 9/57 

'��_!� 5 +�����"  >���� '��� ��
��=55 ��A4'���  g9����	

Extension ��� !�5 72 '_!� 5 +���"   >��� '� ��
=

1 W�'7� g9��	 4Final extension ��� !�5 72  '_!�

 >�� '�10 W�'7�  	 460UP� !�� !30 � �1� Z��0� 

 C�O+��Thermal cycler )TC-XP-E  I�
� I���

Bioner &���! V�P�� '� (��.  

��U� V�P�� !�" � 4���
�x0��	
1� �#   |
�} !� ~�� 

�����0� '��+3
= !�
��W�
��� !� g9����	 V���P�� �� \��- .Z� 

g�- '+f= 4I%_ ���;�  
�{1�DNA �!0� 
c� �� �N  "�:- 

�����. ����
�. )8 ��� !� (*����� *��&0� )I�
��� �����- 

g#	t- ��
%�(4 N�+2	 200 >�� ���� 90 4'7�W�  C��f+��� 

���
= .\-   �N 4�!0�3	
+12� V��P�� ��     �� C��f+��� ��� ��#

��! [	! �.5L� �>�
+�   ���! 4C
�7� �. 5L��  ��!
� 	" 

.����      
�� "2�0�� ����`� V��P�� I%_ >/0�e� \Q�

 
U��
- q���Forward x0��	
1�� '�   ��
+��� 5�#5/1 

":�� �2 5
+C
� !0<� '� 	 �7+9�     .��� ����!� "�0�9_ 5

 \��1��� 4"2�0��� �����`� �� \��- V
��� Z���0� ���#  !�L��3�

Chromas     I�%_ 	 ��9+3
= !�
�W ��:e� 	 '�LP� �!0�

 C�O��- !� 5���0H:�0� *� 
��^� �0_	 �� ��9�U�NCBI 

)National Center for Biotechnology Information (

 Ie�BLAST )Basic local alignment search tool (

 �1�) �9+3
= !�
W ��
�1.(  

  '�`2�K� �!0� ��
3� "Q��0�N i�8�!� "�!
� 5�
� \Q�

��U# 	 5!�U�� ��   ��2. i��8�!� "�!
� !0   [	! �� 4��#

�0������
=!   
�������7� *�+�����P2Odds ratio 	  

Confidence interval �� 	 ��. I�� '�  !���7� P   '��

  u���0�N "���	�
3 i�8�!� 4C��. I��   ��2. 	 ��#    ��� ��#

 V
����� �� C��f+������ !�L����3� SPSS 'M������  516   

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

 '`2�K� �!0� I�`U_200   ����� 
f�100    !��U�� 
�f�

 	 (�!0� C	
=)100     .����0� (�#��� C	
�=) �2�� �
3

 ���� �!0� C	
=51  	 �
� 
f�49   !� .����0� �� 
f�

 ���`� �#�� C	
=55    	 �
�� 
�f�45    .����0� �� 
�f�

  �!0�� C	
= !� �� ��O����3/11 ± 0/35   !� 	 ����

 �#�� C	
=8/13 ± 0/37  ��� .�0��    4�!0�� C	
�= !�  

  >0���O��0U# "Q��0����N "�����	�
3CC 7  4���� !�

 >0��O��0U#TT 48  >0��O��	
+# 	 ��� !�CT 45 

 "���	�
3 4�#�� C	
= !� .��. I�� '� � !�   5��#

  J
�� '� "Q��0�NCC 8   4�� !�TT 55   	 �� !�

CT 37     "�:2. "���	�
3 .�0�� � !�C   I��`U_ !�

 ��!���U��5/29    "��:2. "����	�
3 	 ��� !�T 5/70 

 ":2. "��	�
3 �#�� C	
= !� 4� !�C 5/35  � !�

 "��:2. "����	�
3 	T 5/64 �����
= C�#���<� ��� !�. 

��U#   �	��_ !� '� 5!01  	2 C��� "�  ��� 4�0�

 i����8�!� 5!����U�� ����� 5������0H:�0� *���� 
�����^�  

"9`�  .I���� 5!��  

  

  
 ���1���	
 .  ���� ����� �DNA ����
 �� .�������	�� �� ���� !�" � #$� %&'  (�" � ���� )*�+ ��� DNA  ��� ! ���,-

) ��/	
� ���  �$�������
 (� ���0� ��1�"C > T�  2�314!�	5 2��6 �+ �� �� ( �  81�9
 )$��+ .$5�  

  

 :!$;1 . �<���
� �
�!��=1800247rs $5�� ! ���  #!�C !� ��  

Genotype 
�
	� ����  

)100  =n(  

���� ����  

)100  =n( 
CI  OR  �����P 

CC )8 (8 )7 (7 -  )Reference (1  -  

TT  )37 (37  )48 (48  6/4 -4/0  47/1  48/0  

CT  )55 (55  )45 (45  9/2 -3/0  9/0  9/0  

OR: Odds ratio; CI: Confidence interval 
  

 :!$;2 ��D �
�!��= .1800247rs $5�� ! ���  #!�C !� ��  

Allele type ���� ���� �
	� ���� CI  OR  �����P 

C )5/29 (59 )5/35 (71 -  1 )Reference(  -  

T  )5/70 (141  )5/64 (129  2 -86/0  31/1  2/0  

OR: Odds ratio; CI: Confidence interval  
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���� �� �����
���� 	� �
���	�� �	���� ������  ���� ���	�#��+�) , 

���  

��U# '�0=  4�� C!��� '�MTC  ��!�����095   �_��%�

���	
 ���    �0�8%� '�� I���5  � '�� �. ����L  /���"�   '��

M<��b O+�� �. V�O9# �	�" �2. s<� .�!��  ��#5 

 g%_ �'+3� � !��4��!�U � �!�0�� !��U5  �- �!�g �� �9" 

"� �9�  ����� 	"  �
��5 ���	
 ���0+��" -� O�<�'��
  !�

� �#�
3 ����0�" �9� "�!
� !0c9� '� '`2�K� ��� !� .

  '����� !� 5����0H:�0� *� 
��^� i�8�!� 5   5
�0��	
-

  4����	
�� 5!/	�� V09��!�� �0_	 �� ���:�0H+�� �N

'�0U� 5 DNA 200  [	! ��� 
f� PCR-Sequencing 

   '�� ��� C�#�<� 4I��%� !� .I3
= !�
W "�!
� �!0�

N 	 ":2. "��	�
3   ��
�3� ��� 5!�U�� '� ,+8� ��
3� "Q��0�

  .�!���� "�	�f� �2��!�  ���U�"  g#	t�-  ��#"�  '�� �� 

'+�h= �� � ' ����  V��P��  '�+3
=  4���� �� [	! RFLP 

)Restriction fragment length polymorphism (

C��f+����� C����� I����� '���� !� �7��'���� ����� [	! 

Sequencing �� ��e2 U:G"4 !�8+G�  
�+U�5 ���! 	 �� 

3
4" ���9�"� ^���>�
  *�� �0H:�0� ���5 �_ ��� �! 

��1�� h-�
  �U�" �U� ��� .  4	! ���� �� C��f+��� �� [	! 

`���� 2�0�" ��  i��7�  >0�W  '�`2�K� 5  
�p��  �0�� 	 

��
+<  ���  |���#�  s�<� ^� ���>�
  *�� �0H:�0� ���5 

�_�� V�P�� I3
=. 
# �9& '� !� ��� 4'`2�K� ^� ���
 

�_��5 !� ��
3� �!0� '`2�K� � I�3�  4��<�  ����  !�L��� 

7e��d '� +�!�" x�M+�� C��  �0�� .!� � ���  '�`2�K�4 

�
�5 2	��� !�� 2�0�" ��� ��' 5  �!0�� {1� ��
  '�� [	! 

Sequencing �!0��� ���!
� "!�
��W I��3
= '��� �� 

!	.0�5 �# 5��� '`2�K� x0�e� �" �0�.  

!� ��U� ">�`2�K� >!0  '+3
= ��  �����  �
�_� 5

��� 4g#	t- ����'  5
�0�	
- 5�N �:�0H+����  ��%9� 

�� 
c� �0_	 �* :- "3!0���� !� �0H:�0��� C!�U� 5 

298 �!0� �!
� "!�
W I3
= 	 �0H:�0���#� 5�8W  ��� 

�`� �!
� "���<�.     q���� 
�� "���U���0�� 5
O2��
�

"�:� g��L3� YK�  ��!�U�� b�M<� 5�
� V
� ���0�

 '� ,+�� 
K� !�MTC "� C��f+�� "A!�   ��W�	 !� .�0�

'��<� 	 ��,G ��# 4"9�2�� 
c� ��   �0�_	 "ep�	 5�#

C����� 4gP9� ��
�
� 	 �!��� "�:� 5
�=  V
� ���0�

    V	�0��	
� 5	! �N *�� ��� '� I�� C�0�p11   ���

"�  60� 	� 	 �0�mRNA "� ��20� �LP�  ) ��9�14 	 (

    '�+3�� g��L�3� YK�� *�� �� r:�� 5  "�+�.   �NCEA 

)Carcino-embrionario'& 
=� �I�� C�
U# (  �!0�� 

 w0�M� 
�.MTC ) I���15.(  

g���%_ ����#5 V!N /�����   ����� Z8�
����FMTC   

)Familial medullary thyroid carcinoma( 	 

A2MEN )A2Multiple endocrine neoplasia (  '��

��� !��' 5 ���	
�� ����9 � �!" 4�9#� 2�`3�I ^� ���
 

C�9#� 5 ����"   � ���� I�2�� !� 
+U� 	 ��!��� !��U5 

��C� C�� � 	 ����!�U5 � �� � ���� 
 �� g%_ ��d 

C����� =�
5  ��:� YK�"  �0����  9�� !���    '�� 
�/���

��!�U5 -�I3
< � ����5    M�<� 4I��� C�
���b  C���

�" �0�.  

!� ���
� "��
��3�  ,+��8�-�!�� '��& 
��=�5  YK���

�:�" �0��� 8� �`"  �9+��#-   �9& �0�_	 ���U+�� 4�� 

g���%_ ����#"� �L���3� 	 �!�� �0���_	�g  YK���� !�

���:�" �0����� ����� � ��
��3��
���
  �!���" ���#� )16 .(

     5�!�� ,+�8� ��
�3� 5!����� '�� �!�� ��U+�� 4���
��9�

"�:� YK�  ���� !� .�9��� "`�8 ���0�   5��#  4
����

I3
��<�-      ����! 5N0��20�� ���%3 !� 5������ 5���#

��+��
�      '�+3
= >!0�  Y��p0� I�%_ "8�G 5�#

�- 	 I�� 5N020�L�30�MTC  I�� C�� |�f� 
+<��

)18-17   "8���G ����! ���%� �����0G 4����{� 5�
��� .(
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���  ����	
� �
���� �� �����
���� 	� �
���	�� �	���� ������  ���� ���	�#��+�) , 

)Neurotropic (���� ���G ��! 8�G"  d+�<�  C��� �� 

:=�� )Glial cell line-derived neurotrophic factor   ���

GDNF(   C���
�= 5�
�� "`�8 ���O�2 *� '� 5 RET 

)Rearranged during transfectionI�� (.  4��9aU#

  g��L�3� !� "���� g7� '� "8�G ��! ���0G 
O��

 "8������G ]�+������ >�7+�����<� L�������U� 	 ������7�  

)Neural crest derivatives) ��!�� (19.(  

!� '`2�K�  5 Toivonen ��!�1U# 	4  �� bM<�

� !� '����!�U ��
� '� ,+8� �#5 ��	
���  '��   I�e�

2 �� ���!���0���	
�� �9+�#4 ����L O��<��#
5  I3��

��0M+��" 8W ���� H+�� ��:�0��  
�/��� ��  ��
�3�   �#���

�I� )20.(  

'��`2�K� !�  5Hoffmann   >���G,� ��!���1U# 	

C!��!� 5���� 5    ���. I��� '� ���:�0H+�� �N 
�	
-

)21 '�`2�K� !� 4
O�� |
 �� .( 5 Lian   ��!��1U# 	

'���� '� �� bM<� 5   C!�U�� �	L�=� I��/�� 5 1 

"1� ���:�0H+�� �N     ���c9� !� ��%� !����� d�9� ��

"��� �����:�0H+�� �N ������  �0��_	 4	! ����� �� 4������

   "�� '����� ���� !� "U��3!0� ":- >�
��^�    
�� ����0�

) ���� !�h=
�A;� ���:�0H+�� ��H�	
- ��L��13.(  

'`2�K� !� 5 Wu   "���	�
3 '� �� C��� ��!�1U# 	

 "Q��0�N 	 ":2.1800247rs   ��
�� '� ,+8� ��
3� !�

) I�� >	�f+� �2�� ��
3� '� I8�� >�+�	
-11 .(!� 

'��`2�K�  5Lin  ��!���1U# 	11 ��:-" 3!0������  !�

�N �#5 8W �� s:+M��� )1800469rs (509-1TGFβ 4

)1799724rs (857-TNFα ) 	1800247rs (

Osteocalcin �!
� I%_" �. i�8�!�  ��0� ���
� �� �#

����`�" � ��0M+�����
= '��`2�K���� )22.( �%� !����I 

'� �� bM<� !�     ��� �� \�- ������ O����"  ���� 

�-��� ��`� ��0� ���
� ��0�"   ����`� ��� ��0M+��5  ��

:-" 3!0���� :- ':U_ �� �#" 3!0����  ��!
�"   C���

'`2�K� !� 5 
p��4  �9`� i�8�!�" !��5   	 �!�� �0�_	

�	
-0H+�� !�4 �N �#5 f:+M�" ����  '� �9+�#� �1" 

�. �� � �#" �:�0H+�� �N ���0��� .����  

<#	t- !�"  Z�0� '�Das   	! 
�� ��!��1U# 	5 

����!�U � '� ,+8��I��   60��2 `U_ 	� !� ��I  f���� 


3. 	 I�0-��7"� I3
= V�P�� )23(4 C�#�<� ��  '�

!� ��� �� ��!��U  �:- "3!0�� ��� 1800247rs   !� ��W�	

�:�0H+�� �N 
�0�	
-�� �
� ��"  0���>�  V!�9�

20��+����*  /���� I��c:� '��:U_ ��5  	 �+����� L�0��:=

�����I �-��� 20��� '���4 9`� i�8�!�" !��5   �0�_	

 4�!������ :-" 3!0���� ��
   �0�U`�34702397rs  !�

`U_�I 
3.��7"� �
� ��"  0���>�    !� C��� 
��m

20��+� V!�9� �!0��* I�� Z8�
�.  
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Abstract 
Background: Medullary thyroid carcinoma is a malignant tumor originated from parafollicular cells. 
Osteocalcin (OC) is the most non-collagenous protein in bone and its gene is located on chromosome 
1 (1q25-q31). Important polymorphism in promoter region of osteocalcin gene is located at 298nt 
(rs1800247), in which C base is converted to T base. In this study, to evaluate the presence of this 
polymorphism with existence of medullary thyroid carcinoma (MTC), the rs1800247 polymorphism in 
promoter region of osteocalcin was studied.  

Methods: In a case-control study, we evaluated the single nucleotide polymorphism (SNP) of 
rs1800247 in osteocalcin gene promoter in 200 volunteers, including 100 cases and 100 controls, 
consist of 106 men and 94 women. The mean age was 35.0 ± 11.3 and 37.0 ± 13.8 years in patients 
and controls, respectively. Thyroid biopsies and pathology confirmation were considered as 
confirmation of the medullary thyroid carcinoma diagnosis. Genomic DNA was extracted from the 
leukocytes using the standard Salting Out/Proteinase K method. Polymorphism detection was 
performed by polymerase chain reaction-sequencing (PCR-sequencing) and direct DNA sequencing 
methods. Obtained results were statistically analyzed using logistic regression method. The confidence 
level considered at 95%. 

Findings: In patients’ population, the genotype frequency was 7%, 48%, and 45% for CC, TT, and 
CT, respectively; these amounts were 8%, 55%, and 37% in controls, respectively. The frequency of C 
allele was 29.5% in patients 35.5% in controls; and the frequency of T allele frequency was 70.5%, 
and 64.5% in patients and controls, respectively. There was not any statistically significant difference 
between the groups in any of the cases. 

Conclusion: There was no association between the single nucleotide polymorphism of rs1800247 in 
promoter region of osteocalcin gene in patients with medullary thyroid carcinoma compared with 
normal individuals. According to no difference between allelic and genotypic frequencies between 
patients and controls, the mentioned polymorphism is not suitable candidate for genetic diagnosis of 
medullary thyroid carcinoma. 
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) y�	k��T� ��	��(�>� C7����302/0  =r��-�	 - � ( *

) �5� "� �=/-331/0  =r) ���� "k��� (050/0 < P.(  

 � ����� K��L	� ������M���4�  

C7�� �^�-)  ��%�����    �
 I�� 5� 8���]  *���>� �� :D�

C7��  �
 I� 5� 8�� "' *��%] ) +E!���� D�  4����� �	�(�

/��7   �+�� 5� ���Y� � 3�#+� 	���� 43�#+� �� d�'�� 4(

 	% * !/=>% M�	T����      5� 8��� U���	� C7��� ���

4/0  5� * !��/=>% M�	��T) �����7/0  ����9/0 M�	��T � (

 	% * !/=>% ����C7�� �� 	 �� q=�	� 	�X ��%4  	!>'

 5�4/0  5� * !/=>% M�	T) ���004/0  ��376/0.(  
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 D� 
2. I5�7 ��>?@� ���� ��� ���� � 29QLQ-C �FN�H� �/ � ���� ����/ ���G � �O�P I5�7 � ���� �� ���  

��	� 	
   �!"�  �#$%	#�  �	#&� '! (!)*%!  	+� '! (!)*%!  Cronbach's alpha  
Cronbach's alpha  � 

 (,- .�"/ �"�  

�	��	 �*�,  1  #2  9/25  6/33  9/3  65/0  89/0  

/�6L G67�� �� Q646�  8  #9  7/13  1/27  2/3  94/0  87/0  

G67�� *,	6,  22 # 23  0/20  2/20  4/2  93/0  88/0  

��: )	 �6E,  15  �,17  3/78  2/19  2/2  98/0  88/0  


: �	��	 M��-$L	  3  9/7  8/22  7/2    87/0  

�	��	 R)6�  4  0/14  8/26  1/3    90/0  

<�� ���  5  9/31  2/36  7/0    87/0  

/S��: ��� �.2�  6  3/33  2/40  7/4    87/0  

T�� Q�8H	  7  7/35  3/10  7/4    87/0  

 
��L��%�  10  4/23  5/33  9/3    88/0  

6� R"�  11  2/11  8/23  8/2    88/0  


"��U �V$L	  12  9/16  3/32  8/3    87/0  

W	*3/	  13  7/64  5/35  2/4    88/0  

�)#  14  7/65  1/35  1/4    89/0  

 X7� �H )	 Y-:��#� )�@  19  3/32  2/24  8/2    89/0  


: G67�� M��-$L	  20  7/10  5/17  0/2    89/0  


$�6� <L)  21  1/17  1/24  8/2    89/0  

X7� *,	6, )	  ?��L Q�8H	  24  4/28  6/27  2/3    89/0  

��6$�	 )	  !B	*� �� 1���  25  7/19  6/27  3/7    88/0  

Z6.� �� �V$L	  27  6/47  6/36  4/5    90/0  


�#��=8"�  29  1/53  2/38  6/7    90/0  

�	�*� 
8;I �*���[  26  4/54  9/35  3/5    90/0  

���) 
8;I �*���[  28  7/51  6/38  7/7    90/0  

QLQ-C  :29  Quality of life- colorectal29 

  

"k��� � C7�� ���  8�
	H ��%  "���- � 30QLQ-C 

C7���� �  8��
	H ����% "����- � 29QLQ-CR ����� :

 C7���    8�
	H ��	�(�>� ���% "����- � 30QLQ-C  �

 ��+111 8
	H C7��  "���- � 29QLQ-CR  "�k��� � 

E$� � ��G �� q
�!�*  4D�1 ��� �� .���� ��A� ����

C7�� *� ��%    d��/1� 4*!�
�H 675 43�#+� ����!7�

 4���!��
� 5� ���=G�	� �� F(��&� 4���#� 	������ 5� ���^�W7

     {��% *�/EA �	�(�>� � *-���j�/�� /}�$- �� D<!7�

"��k��� �  C7���� ���� *JA���� F����G  ��	��(�>� ����%  

8
	H "��- � 30QLQ-C  D�+A) +E!��+-3.(  

"k��� � C7�� ���  8�
	H ��%  "���- � 30QLQ-C 

C7���� �  8��
	H ����% "����- � 29QLQ-CR  ��

  6�%��P� "' ����� 5� ���+$�  "��    ��� R	!�&� �=�/-

*� *
�	� �� *k=�	� +-�	'4  5� 8��5/0 ���4   +�E-��

"��k��� �    y�	k��T� ���� *��(��# �	��(�>� � ���  

)56/0  �60/0"k��� 4( �  5� ��Y� �� *-�W�% �	(�>�

) y�	kT� � �+�52/0  �69/0"k��� 4( � *� !��J *��

) ��%� *(&7 �59/0.�	�X � (  
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 D� 
3. �H��� � I5�7 J�� ���� ��� ���� � 29QLQ-C I5�7 � ���� �/�B<	 ��� ���� � 30QLQ-C  

��	� 0�)1 2	
 ��	% 2 29QLQ-C  

��	� 0�)1 2 )3456 2	
 ��	% 2 30QLQ-C 

7�8� 9�"56  93�:#  )3456  93�:# 0�%  9%	;#
  )3456  9��	<�  )3456  96	5�=!  )3456  

�	��	 �*�,  181/0-  241/0-  **320/-  **444/0-  **379/0-  **405/0-  

/�6L G67�� �� Q646�  117/0-  **431/0-  234/0-  **375/0-  *301/0-  *323/0-  

G67�� *,	6,  199/0-  126/0  075/0  153/0  023/0-  093/0-  

��: )	 �6E,  **401/0  **457/0  **560/0 *253/0 *322/0 **337/0 


: �	��	 M��-$L	  *259/0-  136/0-  157/0-  042/0  142/0-  210/0-  

�	��	 R)6�  134/0-  *278/0-  049/0-  **385/0-  *269/0-  *260/0-  

<�� ���  **322/0-  **511/0-  **496/0- *270/0- 143/0- *260/0- 

/S��: ��� �.2�  226/0-  **477/0-  **338/0- **311/0- *297/0- **357/0- 

T�� Q�8H	  120/0-  189/0-  *312/0-  117/0-  154/0-  **349/0-  

��%� 
��L  **383/0-  **469/0-  **417/0- *242/0- **337/0- *270/0- 

6� R"�  103/0-  160/0-  148/0-  **393/0-  *301/0-  *265/0-  


"��U �V$L	  **345/0-  **402/0-  **396/0- *292/0- **553/0- *303/0- 

W	*3/	  *296/0  **632/0  **667/0 *280/0 **399/0 *259/0 

�)#  *301/0  *322/0  *303/0 085/0 *282/0 172/0 

X7�  �H )	 Y-:��#� )�@  158/0  179/0  027/0  122/0  156/0  *240/0  


: G67�� M��-$L	  095/0-  053/0-  056/0-  017/0-  003/0-  085/0-  


$�6� <L)  003/0  039/0-  031/0-  082/0-  005/0-  078/0-  

X7� *,	6, )	  ?��L Q�8H	  063/0-  025/0  012/0-  103/0  043/0-  097/0-  

��6$�	 )	  !B	*� �� 1���  223/0-  172/0  105/0-  383/0  101/0  332/0-  


�#��=8"� /Z6.� �� �V$L	  070/0-  136/0-  080/0-  065/0  064/0  116/0-  


8;I �*���[  061/0  059/0  054/0  107/0-  107/0-  071/0  

��	�  -?��\ �� 
>$8!�% ]"	*/ *>��"��� �%Spearman 
� ���: .* 050/0 < P  #** 010/0 < P  
QLQ-C :٢٩  Quality of life- colorectal  ٢٩ ; QLQ-C :٣٠  Quality of life- colorectal  ٣٠  

  

 5� 	��!>') I��B�' * !��/=>% M�	��T 4����E_>%

02/0C7�� 5� ����/� ��� ( 8
	H �� ��� ��%  "��-

 "�-���+A 6�%�P� "'   *�� *�
�	� �� ��  +�-�	'4   ���A�

����p "k��� +E-�� � /�
�� ��� � ����� �	(�  �� +$0�

) iP- * E�012/0  �002/0 "�k��� 4( �  *��   �����!7�

/3�J� �� ������ ) t�	P!
�005/0"k��� 4( �   ��� ���

) ���
�=� � * !��/7 ����014/0  �017/0"��k��� 4( � 

) D�J
� �� *��&B D<!7�008/0�	�X � (.  

"k��� � C7�� ���  ��%8
	H  "���- � 29QLQ-CR 

8
	H ��$�� � "��- � MDASI   4������ 5� �����/� �� :

C7�� ��� 8
	H ��% "��- � 29QLQ-CR �	>- � � 

�	>- � 6�<� S+� �   5� *�+�-5 ��P�' 	� 6�<� 	\�

8
	H "��- � MDASI4    M�	�T) ����� ��A� "k���

 * !/=>%265/0   ���585/0    *�7	� 4D��1 ���� �� .(

C7��  ��%29QLQ-CR "k���   ���$�� �� ��MDASI 

+E!��+-4  F���*� 43�#+� 	����   ���� 4����� ����!7�

  5��� +1 5� 8�� �#� 4�� *�� 4����    43�#+�� �����!7�

   F(�&� 4��#� 	���� 5� �^�W7 d�/1� 4*!
�H 675

  � *-���j�/�� /}�$- �� D<!7� 4���!
� 5� �=G�	� ��

 */EA �	(�>� D�+A)4.(  
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 D� 
4. �H��� � I5�7 J�� ���� ��� ���� � 29QLQ-C R�	� � � R�	� � 12� � 7 � 12� ��GS:  

���� �/ �� �! "�#�$ �� ���� � MDASI 

��	� 	
  >)5% 2  ?�86 .��MDASI  >)5% 2  9@�%' 7#A#B )C )D!MDASI  

�	��	 �*�,  **327/0  183/0  

/�6L G67�� �� Q646�  **373/0  249/0  

G67�� *,	6,  060/0  050/0-  

��: )	 �6E,  **0.547-  **0.499-  


: �	��	 M��-$L	  228/0  197/0  

�	��	 R)6�  *265/0  108/0  

<�� ���  **569/0  **354/0  

/S��: ��� �.2�  **475/0  *307/0  

T�� Q�8H	  **332/0  186/0  

��%� 
��L  **585/0  **471/0  

6� R"�  105/0  109/0  


"��U �V$L	  **400/0  **514/0  

W	*3/	  **522/0-  **556/0 -  

�)#  **414/0 -  **379/0 -  

 ��#� )�@ �H )	 Y-: X7�  150/0-  021/0  


: G67�� M��-$L	  081/0  001/0  


$�6� <L)  034/0  044/0-  

X7� *,	6, )	  ?��L Q�8H	  050/0  036/0-  

��6$�	 )	  !B	*� �� 1���  106/0  089/0-  


�#��=8"� /Z6.� �� �V$L	  108/0-  034/0-  

 
8;I �*���[  086/0  132/0  

��	�  -?��\ �� 
>$8!�% ]"	*/ *>��"��� �%Spearman 
� ���: .* 050/0 < P  #** 010/0 < P  
QLQ-C  :٢٩ Quality of life- colorectal٢٩; MDASI: M.D. Anderson symptom inventory 

  
  

E*C  

"%� +EB 5� � "!�[�4     �����>�� *�+�-5 ���P�' *
�	�

   �� 4������7 ���+��� 5� ���	
 "� <!=� "  �� c��Y7

   ����$� �� �����5 ���/� ��>%� 4"!#	&�H ���>�� �����

) �
� ��	' �+�H ����� � ���>�� 4��>�� ��$T�6 -5(. 

  "��� <!��=� ������>�� *�+��-5 ����P�' *��
�	�CRC  �

  "���-	� �����	� �) MG�$!�   "��7�+� ���%   ��JA ��

 ��1 �JA ��+EB 5� ����>�� *�+-5 ��P�' 8��#�� 

 :�
� c�7 ��>%�1-    �����>�� 5� *�7	� 	>� D��

 	� �� V	� 5� � �
� ����' ���/� *-��	
4  ���%5��- 

D�
 �� *-��	
 ����>��  4C�@&� 5� iH S��P!� ��%

 .�
� S��P!� 6% ��2 - ���� *7	� m=�  �%  ������ 4�

 "� <!=�CRC "$��A �� � ���A ��  5� 	�  �� <!�=� �����

 "�!#�� "$
�� ����A � +�- )19 -16(    �+�E%� ���&- "�' � 

 � D�Z!���� 4����' ��E��
 �� �����>�� ���� ����>�� �	������

��^�$#  .�
� �� *��>!A� ��%3 -     �!#	�� 	�v- �� ���

"��-	� "� F��>� 8��#�  �	 ^��	X ��%CRC  � ��	�� ��

*� ��v!-� 4���>�� 	���5 C�@&� �0� "' ����  ����>��
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 "' +��� 8��#� �- 	�� ���    ����5 S+�� 8���#� ~���

*� ���	
 �� ��>�� �	����   "�W�!- �� � ����4   ���P�'  

*� �	!&�� ��>%� ��>�� *�+-5 ) +���21 -20(.  

��� "� "A�� ��   *�
�	� �JA *a�Y!7� ����� "'

 ����>�� *�+-5 ��P�'CRC "$��A �� �    ����5 *�
��#

 4�����+- ����A� 5� V+��%"��$^�k� O���W-� � 	��T�14 

���5 �5�
��=!�� 8
	H *!7�E�  "���- � 29QLQ-CR  �

   "�$��A �� �) *�����H � ���=!�� ���$� �    *�
��# *�-�	��

"$^�k� �� .��� ���5 � 1�	T   �����>�� ����(>% zk
 4

� " +a�� � ��� M
�E� *�' �������  ��%  	��X 4CG�-


 5�] �?'� �� 4*/EA �	(�>� � 6�<� "� U��	� S2� 	

�+E%� ��&- "' ��� ��+e� S2�]
 �    6�J# � �	�[�H

 "�8
	H M
�E� �=/-  ��+$� .�
� ����>�� q
�� "��-

"��E�� �����5  ����% �����Floor effect  ����A� O+��� �

"E��  ��%����� Ceiling effect  "�$^�k� �� � 1� 	�T 

*�   "�-�>- S���a�Y7 5� *��- +-��� �    "�$^�k� �����

 	!J� *
�	� ��	� � +��� "�-�>- 6W1 "� �   5� �	!�&��

.�
� 5��- ���>�� N�!@� F1�	� �� ����>��  

Cronbach's alpha  8��
	H *���' ) "����-8/0 � (

C7�� ��E_>% ) �) ��%6/0  ��9/0 �+�E%� ��&- ( � 

8��
	H M��
�E� (*������H) *��-��� S���=\  .���
� "����-

 	��Z� O+� 4��E_>%Cronbach's alpha   	�% V[1 ��


 5� I�]S2�4  *�� ��&-    �
 "�' +�%�]   F�' ��� S2�

8��
	H  ����=!�� c���Y7 �� .+��-��� *-����@>% "����-

8
	H  "' ��� ��&- �%�^�-) 4"��-�����  C7���   ���%

 +EB�����       ���7 "�� U���	� C7��� ��� *��7 "�

   "�k��� O+�� ��- � +-��� *��	 >% �     	���
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C7�� �%4  M
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 ���!- �� "��&� "' "�$^�k� s � EORTC  ) ����10.(  ��

  ���a�Y7 �JE� *��	 >% � *-��@>% ��� 4D�1 ���

 I����� 8
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"$^�k� �� � 1�4	T   *�/EA 6�<� � �	(�>� q0#
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 ��

) ��� 	 ��23-22.( �  "�$^�k� �� "�B	� � Arraras  �

    "�k��� ��
 ��� �- *��&B D<!7� ��-�j
� �� ����(>%

) ������23"��$^�k� �� � ( � Peng  �� ������(>% �

��B4     ��^�W7 d��/1� 4�+�� 5� *E%� ��Y� �� �


   ����� "�k��� �- ����� �5�
 � �#� 	���� "� �=/-

)22      �� F(�&� C7��� ��� ����
 zk�
 4��E_>% .(

"$^�k� �� ���!
� 5� �=G�	� � 1�	T k���"   � ���G ��

���� ��v!-� F��Gp *^�1 ��   ���� S�$^�k� 	��
 �� "'

 �
� �+&- ���� "k���)23-22(.  

"k��� � ���� C7�� �   "�� �=/- *-�	 - �� *-+�

��� ��v!-� F��G �- �5�. �	�   "�� *�=G S�$^�k� �� "B

����� "!(- ���   .�
� �+&- ��  

"$^�k� �� � 1�	T C7��� 5� ����/� ��� 4   ���%
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C7��  8�
	H ��	(�>� ��%  "���- � 30QLQ-C  �

8
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Abstract 
Background: The European Organization for Research and Treatment of Cancer Quality of Life 
Questionnaire for Colorectal Cancer (EORTC QLQ-CR29) is developed to specifically evaluate the 
quality of life in patients with colorectal cancer. In this study, we aimed to validate the QLQ-CR29 in 
Iranian patients with Persian language linguistically and to determine its psychometric properties.  

Methods: This was a linguistic validation study. The QLQ-CR29 was translated by standard forward-
backward translation method. After a pilot study with 15 patients, 100 patients with colorectal cancer 
completed the QLQ-CR29 along with the EORTC QLQ-C30 and the MD Anderson Symptom 
Inventory (MDASI) and the psychometric properties of the QLQ-CR29 were evaluated. 

Findings: A hundred of patients with colorectal cancer participated in the main study with the mean 
age of 60.4 ± 13.4 year; 64% were men. Cronbach’s alpha was 0.89 for the whole QLQ-CR29 and 
ranged from 0.65 to 0.98 for the subscales. In all the multi-item subscales, the correlation of the item 
with its corresponding subscale was above 0.4 (r = 0.7 to 0.9). There was a moderate to strong 
significant correlation between the functional subscales of the QLQ-CR29 and the QLQ-C30 subscales 
(r = 0.3 to 0.6). In addition, most of the QLQ-CR29 subscales were correlated with MDASI severity 
and interference subscales (r = 0.2 to 0.5). 

Conclusion: According to these results, the psychometric properties of the Persian version of the 
EORTC QLQ-CR29 are acceptable in Iranian society. This questionnaire can be applied for more 
precise evaluation of quality of life in patients with colorectal cancer in the future studies. 

Keywords: Colorectal cancer, Quality of life, Validity, Reliability, Linguistic validation 
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AST )Aspartate aminotransferase(  !.�,,� .( �(

   &�E,,,	3 �,,,3� S�,,,#�3 
P�,,,� a.�,,,z� &.�,,,�ALT   

)Alanine aminotransferase �,,,,,,��� . (TG 

)Triglyceride(��3 !.�� �(  ��� (    .),B� T%�,�

 �V3� )��# L	AI�%3  �V3� ��6 >��* �(    �,��  �%

>���� .    !.�,� �,� ���M3 �( (��3 !.�� �( E3�P  �%
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  &�E,	3 �� �8 !�%�H3 :)�;# �( .)B� T�EB� �%�8

PPARα  .TNFα )Tumor necrosis factor alpha (

 T�EB� k	��� �� �%�8 !.�� �� )��# (��3 !.�� �(

) )B� T%�� .23.( 

Buettner  �,,`��b3 �( &���,,��% .   
,,*��� �,,�  �

 
,��� y�0G3 4��#� 
����3 . 
�	����03 a��	Wh�   �( �,%

�#��#  
��t= /�3  Wistar   !�,	- N, ��   
�Q,�  

 !�,	- �%�8 !.�� �� �`��b3 L� �( .�A0K�(�� �����   

 �,,� 
�Q,,�42 �,,=�(  6�  ���,,�MUFA  .SFA  �,,� .

 !�,	- :(��3 !.��    �,� 
�Q,�  42  �,=�(   6�  ���,� 6�


0B��( 
��� 1� &��A" �� 
%�3 L�.�  a�3 ��12  !�,3 

   
,A`3 a.�,z� $	,% :a�3 L� 6� 5� .�8 !(�(  �(  ��(

 &�E	3TG DE#' .  ���    �,%ALT  .AST   .( L	,� �(

   . 
A	��,,�#� )	,,*��2 &�E,,	3 �,,3� S�,,H# !�,,( !.�,,�

PPARα ) )B� T�EB� (��3 !.�� �(24.(  

Shirouchi  �,,`��b3 &���,,��% .  �,,#�� �,,� ��  �   

OLETF     a��,= �,� �,� �#(�( O��#� 
��t= /�3 6�

 ��0U*� w�B 
�	0#�CCK )Content construction kit (


3 �#�� ��* �� )��# . �8��      N,��B �U�,% ��	,�� �,%

 �V3� r�s3 �	Wh� :�`��b3 L� �( .)*�3  ���	� ��    �,%

 ���- 6� 
P�� �� c���3     ���,P 
,*��� (��,3 ��,� ���

     !�,	- �%�,8 !.�,� �,� �,�  ��� �� S)B��     
�Q,�

Chow  �� !�8 
A�3 �=�(  !(�6 �(�,�     {�,3 D,G�  .

 !�,	- (��3 !.�� ��   
�Q,�  Chow     �,� !�,8 
,A�3 

&����* �(�� �=�(   �,0B� .�,8 !(�(     $	,% �,`��b3  �,%

 &�E	3 �( 
�.�z�TG     �,3� S(��,# &�,H# !.�� .( �(  ���

 �(  . L	0�#�,U(' &�E	3 :�%�8 !.�� �� )��# (��3 !.��

c1 -SREBP ) )B� T%�� . T�EB� k	��� ��25.(  

2-1 	 /�� 0�1�� +�,��-# .Mouse  

Sekiya    �%�	,*� r�s3 �	Wh� 
*��� �� &�����% .  

 �,,V3� ��,,�3  >�,,3 �,,�J6/BL57C  + /+Lep ob   

)1-SREBP    �,� J0,�3 �� ()*� !�8 ����* &' �(


3 ��� ���  !.�� �� :�`��b3 L� �( .�A0K�(�� :�8��

!�	- �%�8   �,� 
�Q�  25     
,��� 6�  ���,� �,=�(

MUFA !�	- (��3 !.�� �� .    ���( �,� 
�Q�  25 

 6�  ���� �=�(MUFA  .5    6�  ���,� �,=�(EPA 

�0B� .�8 !(�(    &�E,	3 �,� (�( &�H# �`��b3  �%  �,���

TG     DE,#' 
#�,K ),d�� . ��� �(ALT   !.�,� �(


,,A`3 T%�,,� (��,,3  &�E,,	3 L	,,AI�% .),,8�(  ��(  

c1-SREBP  !.�,,� �( L	��,,�#� 
��,,*J� eb,,* .

) (�� �0B� T%�� �%�8 !.�� �� )��# (��326.(  

El-Badry  a�3 �� &�����% .12   
,*��� �� !�3

!�AA�  �	VH	� a��	Wh�     ��,�  �%�	,*� r�,s3  

  �,V3�3  k	,,*' . &��,	B�U� 6�    >�,,3 �(  �,��  �,%

J6/BL57C ob/ob      
,���� �,	� ��,� �,�� �� J0�3

&' .�A0K�(�� !�	- �%�8 !.�� �� �%   
�Q,�  Chow 

!�	- :(��3 !.�� �� .  
�Q�  Chow    
AEV�,- �,�

 
%�3 L�.�Tuna  &��A" �� 
��� ��A3 ��30   �,=�(

�0B� .�#(�( &'  ���� 6�   	,% �,`��b3  �%  �(  �	Wh,� $

DE#' . 
A	���#� )	*��2 )	`Z. (��;�   ���  �%

     )	`,Z. :�,`��b3 L,� �( .(��,# &�H# (��3 !.�� �(

TG !�	K~ ) �H# /��E�  ���  �27.(  

Martin �`��b3 N �( &�����% .    �,� 
#��,	2  

   �,,V3� N,,	3�#�.���# a��	Wh,,� 
,,*���3   >�,,3 �,,�

PPARα- /-J6/BL57C .�A0K�(��  6� :�`��b3 L� �(

 !.�� �� ��  ��� �� S�8 !(�z0*� (���#�0*� D�� N

!�	- �%�8  �� 
�Q�  5 �=�(  
��� ���A3 6�  ����

  .��3 &�E	3 ��   O�,* .( 
AEV�,- (��3 !.�� �� .

 6�5    �,V3� �,� 
��� 
���  ���� �=�(3   .�,8 !(�(

�0B�       �,V3� r�,s3 �,� (�,� FG,H3 �`��b3  �%3 
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3 #���   T%�,� k�,* �TG   .  �,��c1-SREBP  .

 T�EB�PPARα ) ((��28.(  

Gonzalez-Periz �`��b3 &�����% .    r�,% �,�  �

   �,V3� r�,s3 
#�3�( �	Wh� 
*���3     �,�� (�,�;� �,�

   >�,,,3 �( 
A	��,,�#� )	,,,*��2  �,,M��� . ��,,�  

V-Lepob/J.6B ob/ob  �P�B  (�6�(�3 a��= �� ��)


3 N��B�U�% . �A0�% L	0U� �A8��   �,� .�,#(�( O��#� (

 a�35 !�	- �%�8 !.�� �� �0z%     
�Q,�Chow  .

!�	- L	�% (��3 !.�� ��     
AEV�,- �,� 
�Q,�  1 

6� �=�( 8 �=�(      �,� D,�� 
,��� 6� 1,=�2  ����

EPA  .DHA     !.�,,� �( :�,`��b3 &�,�� �( .�,8 !(�(

 &�E	3 �%�8 !.�� �� )��# (��3TG   . T%�,�  ���

 &�E	3PPARα     �,� (�,� 
��,2 �( L� .)B� T�EB�

 �(  �		R� $	%ALT  .TG    !.�,� .( L	,� �( 
3�*

) �H# !�%�H329.(  


3 :4���3 �(       �( 
,��M� ��,� �,� �,� ),z� &���

��%      . 6���70,*� �,� �,8 !(�( &�,H# 
#��	2 a�`��b3  

  )	,*���U% ��	,�	��  ��  ��0t3     �,�  (���,3 �( �,%

 �V3� ���  �%�	*� r�s33 � �  LEV�,- 
%�3 L�.

 QR3 )8�( ��* .(�� �0B� T%�� :(�� !�8 �% 

   1,3�" ),	��`B �� �8 !(�( &�H# a�`��b3 ���� �(

 
��#.�PPARα  !�,AA� )B��( !.�� �(   EPA  .

DHA   !.�,� 6� �0H	� �%�,8      k�,* �,� ),*� !(�,�

L	7�.�� T�EB�   DE,#' . �,%      �%�	,*� 6��	,���  �,%

 
,3 ���    �,V( r�,� 6� .(�,8:    �,8 !�%�,H3  �,�

   �,,V3� ��,,�  �%�	,,*�3   ),,	��`B T%�,,� k�,,*  

c1-SREBP 
3    &�,	� T%�,� �"�� )�;# �( . (�8

DE#' 
3 N	#��U	�  �% .((�� 

�0B�    p�,0# a�,`��b3 L� 6� 
K�� 6� 1=�2  �%

   �,V3� �	Wh,� 6� 
#���#��3    . 
A	��,�#� )	,*��2 �(

DE#'        �,A� �( L	,AI�% . ),*� �0,8�(  �,��  �,%

 �,`��b3  . �,,8 �,,0K�(�� 
��,,;0�� 1,3��" 
,,*��� �,,� :

 �V3� )��3 a��	Wh�3   L	��0	,* �,�    1,�3 
�,%TNFα 

!�%�H3   .�8  

2�!�# � �,-2# +�,��-# .- ��3��  

Capristo �`��b3 �	��0� �( &�����% . 
*��� r�% ��  � 

     �( 
0B�,�(  ��,#� . &�,� k,	��� :
�	����,03 a��		R� 

 ��� ��� �� J0�3 &����	�    :�,`��b3 L,� �( .�,#(�( O��#�

20    �,� J0,�3 (�3NAFLD . 14     �,� J0,�3 (�,3HCV 

)Hepatitis C virus    . (��,3 !.�,� &��,A" �� (20   (�,3

 j�� 6� &�� k	��� .�#�8 ��G0#� �%�8 !.�� �( D��*

 /.�Dual-energy X-ray :Resting metabolic rate 

  !6��,#� D	M0,�3 �	�  �0����� j�� 6�    �,	�  . �,8

)�W  
�Q�7  !6.�&' 6�      &�,�� �( .�,8 ),B��( �,%

J0,,�3 (��,,B� &�,,� 
,,��� �,,=�( . &6. :�,,`��b3  �,,�

NAFLD   (�,� �,V( !.�� .( 6� �0H	�.    �,� &�,J0�3

NAFLD   ���(Resting metabolic rate L	��    �,�

!.�� �� )��#   �%     FG,H3 L	,AI�% .�,#(�� �,V(

 �� &�J0�3 �� �(��NAFLD )��#    D��,* (��,B� ��

    4��,8� �,	� 
,��� . �0H	� 4��8� 
��� :�0H	�  ��#�


3 r�s3  �0�� �AA� )30(.  

Cortez-Pinto   a.�,z� 
,*��� �� &�����% .    �,%

 �� J0�3 &����	� 
�Q�  �V��NASH   D��,* (��B� ��* ��

    T�,36' j,�� 6� ��,� L�  ��� .�A0K�(�� �`3�- &��%

 
���	�56  �� J0�3 ���	�NASH   (��. . !(�( F	G,H�

�,,`��b3 N,, 6� !(�z0,,*� �,,� L	,,AI�% .�#�,,8 �,,`��b3   

D% 
%.�� :856   ��,G0#� �%�8 !.�� &��A" �� D��* (�B

   &���,�	� 6� 
�	�	,8�	� . 
�A* L� a�"J�� .�#�(��

��- &' 
�Q�  �V�� . �8  �.'   O�,B j�� 6� �%FFQ 

)Food frequency questionnaire(   .�,,8 !�	�A,,*
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�0B�      �,� �,��M3 �( &���,�	� �,� (�( &�H# �`��b3  �%

   a���,	%���� . �,�	B  �0�� &�E	3 :�%�8 !.�� (��B�

        �0,H	� &�E,	3 :�,V( r�,� 6� �,3� .�,#(�� )B��(

   �,V3� 4�,# 6� ��sK �� 
���6     !.�,� �,� )�,�#

   �,V3� )�,�# ��  ��� �� S�#(�� r�s3 �%�86   �,�

 �V3�3  !.�� �(NASH     �%�,8 !.�,� 6� ��_�,� ��	��


3 �b# �� 4���3 �( .)*� !(��     
0B�,�( 4�,# �,*�

  D,;3 ��	,�� 
��� . a���	%����    �( &' &�E,	3 6� �,�

    r�,s3 :>�,�3 &��,A" �� ��6 S�8��  ���	� L� 6.��

  �,V3� ���A3 �0H	�6   
,3 �Q,� 6�     T�E,B� k�,* �,#���

) ((��  ���	� L� �( 
��;0�� T	� ���K31.(  

� �( L,,��Toshimitsu   
,,*��� �,,� &���,,��% .

)B��( . a�(�"    �,�� �,� J0�3 &����	� �( 
�Q�  �%


���� �	� ���  �`��b3 L�  ��� .�A0K�(��28   ��,�	�

 �� J0�3NASH  .18   �,� J0�3 ���	�NAFLD   6� �,�

/.� j��     F	G,H� 
,���	� . N����0,�	%  �%

�#�8 !(�(.�#�(�� ��G0#� : QR� a�"J��� &'  �   �,%

E- �,,� ,,* j,,�� 6� a�,,	X  . N,,8E� c,,*�� a_�

��- �QR� FsG03   �.'�(�� .�0B�    (�( &�,H# �,%

 �� J0�3 &����	�NASH   �,� J0�3 &����	� �� ���M3 �(

NAFLD  a���	%����  �0H	� &�E	3 ��  6� ��,sK


3 )B��( !(�* 4�#   .�,AA�    &���,�	� :�,V( r�,� 6�

 �,,� J0,,�3NASH   �,,� J0,,�3 &���,,�	� �,,� �,,��M3 �(

NAFLD 
��� .  .� . L	7�.��  �0�� &�E	3    �,%


3 )B��( 4��8� �	� �A� .�AA�   ���,A3 )B��( L	� �3�


,,���  �,,� J0,,�3 &���,,�	� �( 4��,,8� �,,	� �,,A�  �,,%

NAFLD   
,A��� O�,�" �( &' )B��( L	V#�	3 .  �,%: 

A`3 a.�z�
   ��(�-.( ) )8��#32.( 

Zelber-Sagi  �,,,`��b3 &���,,,��% . (��,,,3  �- 

  .� ��  �%�8195     . ��,� �,�� ��,�	�180   (�,B

 &' 6� F	G,H�  ��� .�#(�( O��#� 1	@��*� �( D��*   �,%

 �0B�� 
�	�	8�	� T�36' . 
B����#�*��0�.� T�36'

  
,*���  ��,� . �8    T,*�� 6� 
�Q,� D,��  �,3�#   

 !(�z0*� 
�Q� �3����(��. �0B� :&��� �(   �,2 �,% 
�

 �� &�J0�3 �� (�� &' 6�NAFLD  ���M�2   (��,B� �����


#�	,,8�# 6� D��,,* 
,,3 !(�z0,,*� L�	,,8  �,,% .�,,AA� 

    �,� &�,J0�3 �,� �8 FGH3 L	AI�%NAFLD 27 

�=�(        r�,s3 E,3�P ),8�� D��,* (��,B� 6� �0,H	�


3  .�AA�&����	� L� �3�    
�Q,� ���,A3 6�  �0�� &�E	3

 �V3� 6� 
A� 
��(3 
%�3 1�3  ���M3 �( ���  �%


3 !(�z0*� D��* (��B� �� �AA� )33.(  

 :���3� �(Kim   
�Q,�  �%�V�� 
*��� �� &�����% .

  ��,,�	� �,,� &�,,J0�3 �(   �,,��  �,,%NAFLD: HCV . 

HBV )Hepatitis B virus �% )B��( .�A0K�(�� (   
�Q,�

� 6� 
V0z% a��= �233   . �,(�� )�W � �̀�b3 (��3 (�B

       
�Q,� O�,% [�,*� �,� 
�Q,�  �,% �A.�*USDA   

)United States Department of Agriculture (  (��3

)B�� ���P 
��6��:�`��b3 L� �( .    �,� J0,�3 &����	�

        ���,P �,��M3 (��,3 
0	��,U% &���,�	� �,� ��,� ���

0B���A. �0B� (�( &�H# �% ��    . ��,� �,�� �� &�J0�3

HCV !.�� 6�  �0H	� &�E	3     
�Q,� /6�� D,�  �,%

&�J0�3 �� )��# HBV  
,3 )B��(  �,AA�.   r�,� 6�

 :�V( . ��� ��� �� &�J0�3HCV     �0,H	� &�E,	3

)8�� . D�*  &�J0�3 �� )��# �����  �%HBV 


3 )B��( �AA� . 
,A`3 a.�z� $	%   ),B��( �(  ��(

 ���A3 �V3�3 !.�� L	� �( ) �H# !�( �%34.(  

Shi �`��b3 L	� �( &�����% . (��3  �-   �%�8


�Q� a�(�" ������ 
*��� r�% ��   
��,#6 N�* .

� �� (��B�	    D��,* (��,B� �,� �,��M3 �( ��� ���  ��� 

  .� �� �`��b3 .�#(�( O��#�200   . (��,3200   �%�,8
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�  �%��	`3 6� F	GH�  ��� .�(�� O��#� :
�	�	8�	

 .�,,8 !(�z0,,*� 
��,,8 
B����#�,,* . N,,�03��.�0#'

T*�� �3�# 
�Q�   FFQ    !.�,� 
,*���  ��,�    �,%

 
B�s3 
�Q��0B� .�(�� )B��(     �,� (�( &�,H# �,%

a���	%���� . aJ� !.�� )B��(   
%�,3 r�s3 .

   
,A`3 a.�,z� $	,% D% �� !.�� .( �(  .),8��#  ��( 

   �,	A�� . a��E�,* :!�,	3 )B��(   (��,3 !.�,� �( a

  (��,3 !.�� �( )8�� )B��( . �%�8 !.�� 6� �0��

) )*� !(�� �%�8 !.�� 6� �0H	�35.( 


3 :4���3 �(       a�,`��b3 L,� p�,0# ),z� &��,�


3 &�H# 
3 k*�A3�# 
�Q� D�� . a�(�" �%(   �,#���

    �( ��,� �,��  ��,�	� )B�H	� �� D% . 6.�� �� D%

    r�,,s3 &�,,I�% 
�3��,," .�,,8�� ��,,����  (�,,6

a���	%���� 
#�	8�# :_�� 
��J�  ���(  �%    �,%

 
,,��� . L�	,,8    L	�,,� r�,,s3 . 
#��,,	2  �,,%


���  .�2 ���A3 . a��E�*      �,�) 4��,8� �,	�  �,%

 �V3� 4�# 6� ��sK3 QR3 E� . (    .� 1,�3 
�%

 L	3�,,0. .E ,,3  ��,,�	� L,,�  ����E	B���,,� �(X �W

 .)*� 1	�( �� )*� 
;��  
,0�" �A�  ����E	B����

  
�3��,," :(��( 
,,���� �,,	� ��,,� �,,��  ��,,�	� �,,�

  E,	# 
P�� . >�`B �	� 
��#6 N�* . N	0#� &�I�%


3 .�A� �z� TM#  ���	� L� 6.�� �( �#���  

3�4��� �5�#67!�� +�,��-# .  

Capanni �`��b3 �	��0� �( &�����% .    .� �,�  �56 
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Abstract 
Background: 10 to 35% of the adult population all round the world is infected with nonalcoholic fatty 
liver disease (NAFLD). So far, no cure is recommended for this disease. Omega-3 fatty acids have 
beneficial effects in the treatment of hyperlipidemia and cardiovascular disease; the resort is recently 
used for the treatment of nonalcoholic fatty liver disease. The aim of this study was to review the 
studies about the role of omega-3 fatty acids on the prevention and treatment of nonalcoholic fatty 
liver disease.  

Methods: First, PubMed and ISI databases were searched for the papers in their text there were the 
words NAFLD, NASH, nonalcoholic fatty liver, steatosis, DHA, EPA, fish oil and omega 3. Then, the 
papers were divided into tree groups: animal studies, cross-sectional studies, and case-control studies 
and clinical trials. Totally, 21 articles were evaluated. 

Findings: The results of cross-sectional and case-control studies were not similar, but more robust 
studies showed that inadequate intakes of dietary sources of omega-3 was associated with fatty liver 
disease. Most interventions have been conducted in animal and human studies that have been reported 
positive effects of omega-3 supplementation in reducing triglycerides and fatty liver in patients with 
nonalcoholic fatty liver. 

Conclusion: According to the available evidence, it seems that reduction of omega-3 food sources due to 
poor eating habits can be one of the reasons of multi-factorial fatty liver disease. In addition, the use of 
omega-3 supplement along with modification of the diet pattern and lifestyle is beneficial for patients. 

Keywords: Non-alcoholic fatty liver disease, Predicting, Omega-3, Docosahexaenoic acid, 
Eicosapentaenoic acid 
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