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& :	
� D�4  

6  �� Q��141       .a��� 1��9 ���'& ��� _!��� Z�� ��	
�

 EO���� ���� ��� 0�BMI ���F )31 .(������8� ��  �� ��

��q$�( ��'� ���&� .�a�� 18   ��� _!�� ��*NAFLD. 

M�N� 10 D�4 :	
� �����9 �� Q+�b*� U�� 3 Q�� 

�� 100 �[�� 1���	
� V�* EO��  d9��F  Q���$ � 

.�"�� )�,�B� EO�� ��  �,� EO��� , #
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    �� , �,�!�?�� l8�* EO���75   )����F +� ��[��
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NAFLD  Q�,��p� ��   �0�* �77-18     ��� ���� ���*
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	2� 1�'�� �� , �F �!&�4 ���
	O �� :��	$

1W ���& U�;_2� D�	$ �� �F  u�bp� �O ���  ��"��  ,
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 ����$80 3�%� ��	
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�

   ��
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�
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� � ���"   ���O
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Q+��"� ��
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" �	� �,� .�F  �����8� ��/!"� , ��!�� ��  ���
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��( �
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p� .�F ��
4  

BMI    (D�4���
�) 1+, I
�?B$ ����& +� Q��b!*� ��

     �,� ��� ��	� �,� )��?" , (t�����!�) �A �,< � ��

) #*��WHR (*�$ #*�� �,� �� �	� �,� I
?B$ �� Y

  ��*��� ����8� ��/!"� , ��!�� �� Q��� m+��W ��!*�(

Q+��"� .�F ��
4 I�%"W ��O      +� Q��b!�*� ��� ����� ���O

 ) C�
$�	�%"W C��!��!& m,�   ����"�!�*� ���IFCC   ���  

International federation of clinical chemistry (

 )
*�?� ��U/l 2    ��

q$ V���� ,14/0   , ���!�� ��

    C���!	���� )�
�) ��F #

�$ ����8� ��/!"�AST  ,

ALT 1��+W w��( )��F. ���1�.(  

� Q,�4�� �"�+,� �2  )��(5   ������9 ��
& ���4

) Q+�b��*�Planta ovata(  Q�
��'"�� ���
�o$ ������  �

      Q,��4 , 1�/b�[� �
�F%( D���; Q�K�'"�� �+�*,���

 �"�+,� %
" �O�F2     �,��� )���( ��O) �	",��� )��(  

5  ��F��$ D�4   D��04 �    Q��F ���9 w���* 1,���   ���

 1+, P�	 �10  ,� �O ���&� �� .�"��	" )&���� (D�4

 �O ���!p� +,� �O �!?��� �� �F Q��� m+��W Q,�4

 �� �� )��(240 �*     ,� �� , ��00� g���f� �W ��*

 .�0��	" M�N� D�F +� :�A , �"�p�[ +� :�A )��"  

  ����>� +� :�A .����8� #�� ��� �* ,� ���>� )/>

�;�	 � .1W )��( �    �!�?� �� g����� ���O  ���0�   ���O

��!*� , U�;_2� �� ���'� �!?� 1�?
� :	���    ��F ���0�

��9��� +� �
� �� ���& Y*�$ ,    U���[ ��� ��4 A , B 

 ���<4������4 ��9��� P_2� D�; �$    )���( P��" +� �4

  .��F )��;� Q,�4 �O Y*�$ �!&����  

�( )/>      ����� ����&� Y�*�$ :�	
� M�N� ��
4

      ��� #�b�$ y���2 +� ����&� #��� �� �K!bO ��2 �� .����8�

      Q��F ��;�� �&��N� �����B� , ��F �!&�4 w�	$ C��
(

     ��� �"����	
� .�����4 )�&���� D+a U�;_2� , ��
K
(

 +� E
�10 )��( ���!p� �[��     M��N� �� ���9 ���O
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�� ��
�� ��� ��� ��� �� ��� ���� � !" �� ���	�  �������� ��	� -���
,!	 

�"��� Q��
" ��0� ����8� +� ..�"�F �!F�<4  

�
1���	 Q,�4 �O� ���� , .�O�F [�$
� �O� ���&
) 

"����� , J����I EO���� 1+, )800 -600 �
��������� 

  �!&����� ������ EO��     ��"��	" )�&���� �� (��"�+,�

)35  ��"�+,� �!&���� ����� )��,�p� �� ���2 �� h(

 +� �!	�30    ���� 1+, D�4���
� �O ��+� �� �������
�

)37-36(   ��!	� I��J� :� ���� ���!p� )��,�p� .

 +�30  ��"�4 �� h��� ����� :� �[��    +� ��!	� ��� ��

10      .P���F� ���� ��O�
�*� ��� ����� :� +� �[��

 ) ����F Q��� \���N!9�39-38 .1(  U�����
O���� ,

 #
� �!&����55-50   �B���� , ��� �J�"� :� +� �[��

    .��F Q��� \��N!9� #
}$,��( �� �J�"�  EO��� 1+,

 +� E
� ����"5/1-5/0  �!bO �� D�4��
���  ����h   ��4�

 +� �!'
� 1+, EO��6/1    .��O� ~� ��!bO �� D�4��
�

I
9, �� ���	
� �� �$ ) ���	"1(.  

  Q,��4 ,� �O ���&� ���<� I�J� )
��,  m,� ���

  )��n Q+,� ��*  �  ���<��)3-day food record  ��� (

�"�4  ��� �� �� �� �!bO �"���( +,� C� , �!bO +,� ,�

�� :��F �� .�F �!bO ��O .D,� .D��/� .I'F   I!�'O

, IO�    %
���"W ����� .�F �*��� ���<� I�J� )
��,

D�" +� .���<� ����   ��%�&�Nutritionist IV  �f�?"  �1   

)N-Squared Software (NZ) Ltd., New Zeeland (

.�F Q��b!*�       )��n m,� ��� %�
" �"��� )�
���& 1�%
�

  ��!bO �� ��
�%
& )
���&     .I�'F .D���/� .D,� ���O

  ��O 1�4�00� )��F .�F �*��� ����8� IO� , I!'O

  �
�[�$ .���>��� ��� �O �� Q,�4 ,�    )�/> �� ����O

)
���& E��%&�     :A���� 1�%�
� ��� �"�+,� �
�%
& ��O

�� )&���� +,� �� );�* I
" .�"��	"  

����
�2 1������  ����O�
q!� t����+�$ +� Q��b!��*� ����

 1����+WKolmogorov-Smirnov .�F C�  , ��% $

Q��b!*� �� ����W :
�p$ D�" +� %&�� �SPSS f?"�  �18 

)version 18, SPSS Inc., Chicago, IL(   .��F D� "�

Q���    :���F) �b
�[�$ l8* ,� �� Q��W )*� �� ��O

   , ��"�,��& t��+�$ .%���� �� E���4 d9�F m��%4 

   1���+W :���F) ���
�p$ , (k��!" �,�>    �����W ���O

Independent t .2
χ  ,ANCOVA( .������4 :��
�p$ 

���� ��O�
q!� �
� .��
�2 +� 1��+W ��O �
�  C���!����( 

Wilcoxon , Mann-Whitney Q��b!*� �F.  

  

���
	 	
  

+� �
# 80  .����8� �� Q�00� )��F �b"75    �����8� ��b"

	
$ ��
: � �� �"��	"
K"�
# 0*� 1W  �O9/44  .��� ��*

38  :��F ���� Q,�4 �� �b"13   ����)2/34  ��[�� (, 

25 1+ )8/65 �[�� (, 37 �b" �� Q,�4  �O��F   :���F

22 ) ���5/59   , (��[��15 ) 1+5/40    ����A (��[��

 .�0!F������8� ��/!"� ��.   m��	��F ��� ����&� m��<�(

)��( �O� �A�� Q�"��  ���F Q�
 0�*  ���  ,��4 ��Q  ���O 

�O�F ,  �����   � .V�
$�$ ���� ����   ���70/1 ± 75/92 , 

00/7 ± 00/94  ������+�� ���[����F�h   m��<��( #
���

Q,�4  ��O�0�� U,�b$ ����Q��� "'� )390/0  =P.(  

2 ���� Q,�4 +� 1+ ��	
�. �� �� �
�:
    :���	$ D��;

  �����> :	; D� "� :
�� �� ��K�� , Q+�b*� M�N� ��

 ,3 �O�F Q,�4 +� ��	
�.   �/�F �� U�>�/� )�; �� �
�

 , �K��2  ������ �� :��	$ D�; :
�� �� �b"   , ����
	O �

 ����( U�;_2� .�"�F x��9 ����8� +� .�	",��� M�N�  �

 �,���> �� 1����	
�  ����O1  ,2  )��*� Q���W �����!�� �� .

8�   .#�*�� �,� .��	� �,� .�A .#* �e" +� Q,�4 ,� .����

  ��8�* , �
�%
& )
���& .#*�� �,� �� �	� �,� )�?"

AST  ,ALT �0�� U,�b$ .�0!F��" ����  

1�	O  ��"�4    �,��> �� ���3  ��WQ�    U,��b$ .)�*�
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,!	 - 

��0��� ���� � ����
1�% ���)��&� ������� )020/0  =P (, 

O������
U��� )010/0  =P(  l8��* ,ALT  �����*

)006/0  =P(    m,��f� ���O�
q!� ���!0� +� =(   ��4

       �J��"� .����* l8�* .��K
�* M��N� .#�* .=0>)

 , �!&����BMI�F Q��� (  .  

m,�f� ��O�
q!� ��!0� +� =(    ��� .Q��F ��R �4

   �,���> U���;_2� ���� ���>�$4  EO���� ���	� �,� .

�0��  ) )�&�� ����006/0  =P    ��� ��	� �,� )��?" .(

   d9��F +� ��
� ��� #*�� �,�    C���!��(,�!"W ���O

�� I/� ��
?�     �� .EO��� #��� , )�&�� EO�� .�F��

�0�� +��   ���� 1�F ���)050/0  =P   U���

q$ ���!�� .(

)6/18  =Mean change(  1+, EO��)030/0  =P ( ,

BMI )006/0  =P( �0�� %
" ��� ��� .  

 �,�> y��8�5 IO .����8� 1���( �� �"�� )
���& .

     E��%��&� �O���F Q,���4 �� I��O , ������ Q,���4 ��

�0�� ) ����010/0  =P)F�� (.  

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

	
�����  ) ���� ����38  =n( ) �
	� ����37  =n(  �����P* ��	��) (��� � !  

(����) ���+, �-� )2/34 (13  )5/59 (22 )800/4 (028/0 

(����) ���+, �0 )8/65 (25 )5/40 (15 

(���) 1�  1/17 ± 1/46 7/11 ± 8/43 )400/2 (661/0 

2�3�� )5/89 (34 )2/89 (33 )002/0 (968/0 

�-�� )5/10 (4 )8/10 (4 

��45� 6-7� )8/15 (6 )5/40 (15 )600/5 (017/0 

 89�

�", ��: ; )2kg/m( 4/3 ± 4/29  6/3 ± 1/31 )000/2 (051/0  

) �<cm( 4/7 ± 4/106 0/9 ± 5/109 )800/1 (069/0 

) �0=kg( 7/12 ± 2/77 2/12 ± 8/85 )900/2 (050/0 

) -�> �=�cm(  1/9 ± 1/102  3/10 ± 5/105  )200/1 (210/0  

) 1��: �=�cm(  4/7 ± 4/106  0/9 ± 5/109  )600/1 (105/0  

1��: �=� �: -�> �=� ?@A�  06/0 ± 95/0  0/0 ± 0/95  )100/0 (921/0  

AST )U/l (  9/19 ± 7/35  2/46 ± 2/51  )100/1 (245/0 

ALT )U/l(  1/29 ± 7/46  1/68 ± 8/76  )500/1( 119/0 

�B�� ) �@> �:-C ;kpa(  3/2 ± 6/6  0/2 ± 7/6  )100/0( 780/0 

AST: Aspartate aminotransferase; ALT: Alanine aminotransferase 
 +� �	� ��O�
q!� ���� #
K"�
�± +� �b
� ��O�
q!� ���� , ��
�� M ��p"� .)*� Q�F Q��b!*� (�[��) ����$  

*�� �O�F , ���� Q,�4 ,� �� ����B� 1��+W +� Q��b!*�  ��O2χ  ,t ��W )*� ��.  

  

 ����2(���� 
 %�&'� (� )*+) ���� 
 -./ ����� �'�� -0���� 1� � .  

"#�$ %�&	'
 (�#  
���� ����  

(�)��) ���'* 

�
	� ����  

(�)��) ���'* 

+,  

(�)��) ���'*  

 �����P   

��	��) (��� � !*  

��5A: D> )7/54 (12 )9/45 (17 )7/38 (29 )650/1 (436/0  

D> )5/60 (23 )6/48 (18 )7/54 (41   

E�"�� )9/7 (3 )4/5 (2 )7/6 (5   

 *�?��B� w�*� �� � Q,�4 +� C� �O �� ��9��� +� :�A �O�
q!� ����B� 1��+W +� Q��b!*� �� �O 2χ )*� Q��W )*� ��. 
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 ����3 .3'�&0 � 	
��
�  � �45
 ���
 -��
�� 607'�0
8
9': �  ��*; ��!�� �!�" � ���
 ���� ��  

 �����  

���� ����  

 -�.#	��± �	�'� /��0#� 

1�����****  

 -�.#	��±  /��0#�

�	�'�  

 �����P*  

�
	� ����  

 -�.#	��± �	�'� /��0#� 

1�����****  

 -�.#	��±  /��0#�

�	�'� 

 �����P* 
�2��  !

!�� � 
����� P** 

�34���  � +56  �34���  � �'$  �34���  � +56  �34���  � �'$  

;F-�� >);-G�>"�5(  8/527 ± 8/2044 8/624 ± 3/1601 8/507 ± 4/433  001/0 < 4/778 ± 7/2449 3/468 ± 9/1732 8/766 ± 0/769  020/0 )59/1( 020/0  

15H,=-� )g( 7/30 ± 9/67  6/31 ± 9/58  4/34 ± 9/8  010/0 6/34 ± 0/71  3/18 ± 0/55  1/40 ± 6/17  910/0 )59/1(  810/0  

I���5�":-> )g(  1/79 ± 3/253 5/80 ± 9/200 7/88 ± 3/52  020/0 5/106 ± 7/301 3/57 ± 9/227 6/119 ± 0/80  590/0 )59/1( 010/0  

�:-C )g( 7/31 ± 0/87  4/30 ± 4/63  8/29 ± 3/23  001/0 4/50 ± 9/111  4/33 ± 5/68  5/48 ± 1/44  030/0  )59/1(  360/0  

 -@5J)g( 2/144 ± 4/114 4/103 ± 8/97 0/157 ± 7/46  860/0  6/147 ± 5/106 8/117 ± 9/100 7/182 ± 6/5  710/0  )59/1(  750/0 

AST )U/l(ψ 9/19 ± 7/35  3/11 ± 6/24   -  001/0  2/51 ± 2/46  1/56 ± 1/38   -  029/0  )64/1( 980/0  
ALT )U/l(   1/29 ± 7/46  4/18 ± 1/28  46/26 ± 64/18 001/0 <  8/76 ± 1/68  8/34 ± 3/45  9/67 ± 9/22  040/0  )64/1( 006/0  

AST: Aspartate aminotransferase; ALT: Alanine aminotransferase 
* �� ����B� w�*� �?��B� � M_!9� ����B� �O�
q!� :�A , ��� +� ��9��� �� �O C� Q,�4+� ��O ���� �*��� �� Q��b!*� +�  1��+WPaired t �� )*� Q��W )*� h**  ����B��?��B� w�*� �� � �#
K"�
  Q,�4 ,� #
� ��O 1��+W +� Q��b!*� ��ANCOVA  ��

Q��$ d9�F , ��K
* M�N� .U_
Np$ l8* .#* .=0> :��F) ��9��� +� :�A ��O�
q!� ��!0�  (�"�� �)*� Q��W )*� �� h*** U��

q$ �� Q��b!*� +� I� 1��� ����B� ��9��� +� :�A +� ����B� ��9��� +� ��� � �O �
q!� �� )*� Q��W )*�.  

ψ  �
q!� 1���" ��
�2 :
�� ��AST 1��+W +�  C��!����( �
� ��OWilcoxon , Mann-Whitney .)*� Q�F Q��b!*�  

  

���� 4. �	
��
  ��(��'� ��0� ������ =
�3
�>��3': ��! (� ��� � )*+ �!�" � ���
 ��! ���� 
  

 �����  

���� �
	�  

-�.#	�� ± /��0#� �	�'� 

1�����****  

 -�.#	��±  /��0#�

�	�'�  

 �����P*  

���� ����  

 -�.#	��± �	�'� /��0#� 
1�����****  

 -�.#	��±  /��0#�

�	�'� 

 �����

P* 

�2��  !

!�� � 

 �����

P** 
�34���  � +56  �34���  � �'$  �34���  � +56  �34���  � �'$  

�=� -�> )cm(  30/10 ± 00/105 50/10 ± 70/103 09/5 ± 63/4  006/0 10/9 ± 10/102 01/9 ± 50/97 43/8 ± 62/2  001/0 < )65/1( 006/0 

�=� 1��: )cm( 00/9 ± 50/109 20/8 ± 80/108 54/3 ± 89/2  070/0 40/7 ± 40/106 30/8 ± 50/103 09/4 ± 35/1  001/0 < )65/1( 160/0 

1��: �=� /-�> �=� 05/0 ± 95/0 05/0 ± 94/0 04/0 ± 02/0  060/0 06/0 ± 95/0 06/0 ± 93/0 08/7 ± 15/1-  007/0 )65/1( 050/0 


�", 89�
 ���: ; )2kg/m(  60/3 ± 10/31  80/3 ± 60/30  13/1 ± 29/1  005/0  40/3 ± 40/29  60/3 ± 10/28  22/10 ± 07/1 -  001/0 <  )65/1(  006/0  

�0= )kg(  20/12 ± 80/85  60/12 ± 30/84  73/9 ± 31/20 -  008/0  70/12 ± 20/77  80/12 ± 70/73  21/14 ± 60/16 -  001/0 <  )65/1(  030/0  
*  ����B��?��B� w�*� ��  � ����B� M_!9�1��+W +� Q��b!*� �� �*��� ���� Q,�4 ,� �� ��9��� +� ��� , :�A �O�
q!� Paired t �� )*� Q��W )*� h** �?��B� w�*� ��  ��#
K"�
  Q,�4 ,� #
� ��O 1��+W +� Q��b!*� ��ANCOVA  :�A ��O�
q!� ��!0� ��

 (��K
* M�N� .U_
Np$ l8* .#* .=0> :��F) ��9��� +�)*� Q��W )*� �� h ***U��

q$ �� Q��b!*� +� I� 1��� ��9��� +� :�A ����B� +� ����B� ��9��� +� ��� � �O �
q!� �� )*� Q��W .)*�  
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 ����5(���� 
 %�&'� (� ���) ���� 
 -./ ����� �'�� -0���� 1� � .  

"#�$ %�&	'
 (�#  
���� ����  

(�)��) ���'*  

�
	� ����  

(�)��) ���'*  
+, ���'*  

 �����P*   

��	��) (��� � !  

D> ��5A: )9/7 (3 )4/32 (12 )0/20 (15 )03/9 (011/0  

D> )9/57 (22 )1/54 (20 )7/54 (41   

E�"�� )2/34 (13 )5/13 (5 )0/24 (18   

 ����B� *�?��B� w�*� �� � Q,�4 +� C� �O �� ��9��� +� ��� �O�
q!� ����B�  1��+W +� Q��b!*� �� �O2χ )*� Q��W )*� ��.  

  

70$  

����8� �"�+,� %�� $ �� ��� 1�'" ���� �  �10   D��4
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Abstract 
Background: Overweight and obesity are two important risk factors for nonalcoholic fatty liver 
disease (NAFLD). Controling the weight via using dietary fiber may help to manage patients with 
NAFLD by diet and physical activity. Psyllium as a fiber can reduce obesity and its consequences.  

Methods: This was a placebo-controlled, double-blind, randomized clinical trial study. 80 overweight 
or obese patients with NAFLD (age: 18-77 years) diagnosis via elastography were enrolled. 
Participants assigned to intervention and placebo groups using randomized block design; which were 
supplemented with 10 g psyllium or 10 g ground wheat, respectively. Both groups followed weight-
loss diet and physical activity (PA) recommendations for 10 weeks. Serum liver enzymes (using 
enzymatic photometric method), dietary intake (via 3-day food record) physical activity (using 
physical activity questionnaire) and anthropometric measurements were assessed at baseline and the 
end of the study. 

Findings: 75 participants (mean age: 44.9 years) met the inclusion criteria, 13 men and 25 women in 
intervention group and 22 men and 15 women in placebo group. At the beginning, the mean body 
mass index (BMI) was 29.4 and 31.1 kg/m2 and the mean calorie intake was 2044.8 and 2449.7 kcal in 
intervention and placebo groups, respectively. Controling the confounding variables, calorie intake  
(P = 0.020), carbohydrate intake (P = 0.010), serum alanine aminotransferase (ALT) (P = 0.006), waist 
circumference (P = 0.006), body mass index (P = 0.006) and weight (P = 0.030) were reduced in 
intervention group as compared with placebo group. Waist to hip ratio reduced at a boarderline 
significancy (P = 0.050); and serum aspartate aminotransferase (AST) reduced unsignificantly  
(P = 0.980). 

Conclusion: Weight-loss diet program supplemented with psyllium, in parallel with increasing the 
physical activity, can be useful in reducing NAFLD outcomes. 
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