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    ��� �������	�� ������	
 ...   �*/�  � �+&��I J�K '?� �����	 )NAFLD( �����	 9& ��( "��� ����� L�+� �	 �3 M��� �� :2& ��NO �� �'?� A��� :2& P�&�/& Q�R �� �4'%9]1[	 �� �����	 A�& . V�W� � �� XY$� '?� �� �	�K1�23 9& �B�Z ���� 9& '?� ��(�� L��� &� �'?� ���2��% � 9���2 �� ��+�& 9���[,2& ���]2[ .  �	 \?��� �<] L�&�! � �O 9&NAFLD �� � �=�K �	 �&��  ���% "���& �� ^�� :	���]3[ '?� �����	 �%.���� �K�4& . _`��� � �+&��I J�K �& :2& "'$% XY$��� �a% �	 � '2� �A�+�F%& �	 :����� ��('�b�+ cF�+�	�,� �� Q`,]& ��a% � �&�! �����	 A�& :/�$�� � 9��	 �� J�N,+& � ���&'�F�& @�,2& '5��	 L�]�]4[ d`e& �����	 A�& ����� �� ��+�& ������ .:�+�f/ � ��&�I c�.� d`e& ��4'%9 *?2�� ��9�� ��( ����� .'��	����&� ��( �,%3 ���W� L����&'�F�&@�FR ��( "'55� ��(��&� � ��] �	�K "'5(�� L�&�! �A�+�F%& �	 ��(:a/�
��� '?� 9& "'55� '��	]5[.  'g 
�?���� A,�&� �	 �(��4 ��(��&��,%3 � J�N,+& �� �&'�F�&�����	 ��?N	 �� '5%&��& .'5��	 �hi� �'?� ��(A� �(��4� �� 1Z �,52 �	�& �,5�Q � ����� ��F	�� �����	 9& �( �� ��� �	 '%��]6[ :�e�] �	 ��(��4 9& ����F	 "9���& ."'� �,]�5� �'?� :j�BR 9& c�����] � �52�� �J�5! k'%& �� ��(��4 A�& � �O'5��	.   J�5!)Ziziphus jujuba Mill.(  �	 �%&��& � �5�K 1Z �� c� � �'?� 
l`,]& ����� �&�	 ����&� �&�5! "��B,2& �%�] �� :2& "'�]7[�� "��4 A�& . Q�f/ �A���,F�( �9�2�&93 �	 '%&�� 9�%)�F�&� ��2 �'� ��(1�2 Q�f/ � �h& 9&�,2& A�+�� �9�2  .'��	 �,�&� ���N�Shen "��� m�&�4 �&����( �'%&  9& J�5! �� �� :a/�
� A	�� '�� �&�,� L	��� �� '?� :/�	 '���%]8[ �� . �f+�<�� �& :2& �,/�4 
��e �=�K �	 `,?� �&�/& ��� �	 ��� J�5! ���� �� '� "�&� ��$% &� ��2 Q��,F � �&��� '%&��  '(� P(��]9[ J�5! "��o! �� :2& "'� "�&� ��$% A�5p�( . �� �&����	 �� &� ���&'�F�& @�,2& � �'�b�+ ���2&'�F�&�� '%&�� '(� P(�� �,	���]10[�4)�� q ,Y� 
�f+�<� . ����&� ��(      �,%3 r&�] ��O� �	 &� J�5! � �'�s�%�`/ 
�?���� �%&'�F�&"�&� :?F% �3 "��� �� ���� 4�[��� '%&]11[.   �52��)Cichorium intybus L.(  "�&�%�] 9& �(��4�52�� �� �� :2&� �	�K P(�� 1O�� '%&�� '5= :���� � ��]  '?� ��� ]12['g 
&�h& .�,%3 � �	������F�& "'� :	�h "��4 A�& �%&'  :2&]13[ "'� m�&�4 .�,%3 t<2 P�&�/& �	 �52�� �� :2& �&'�F�&�� �( '�� �&�,� A	�� 9& ���% �'?� 1�23 ��?N	 �� '%&��� A��&9�,�l�4 �i '��	 �h]14[$(�)� �� A�5p�( .�  "�&� ��$%�� A��39��,�% L	��� �� '?� 9& :a/�
� �	 �52�� �� :2& "'�%&�� '5� ���4� O �'?� ��R 1�23 9& ']15[.   c�����])Silybum marianum (L.) Gaertn.(  1Z V	�5� �� P�&�/& �&�5! �	 �,52����O "'5(� c2 �&�Be  �&�	 �%���� � &�9  :2& "'� ��� ��=��]16[ �&�� 9& �(��4 �&�&� c��� ��] "��o! .��5#�+�`/ � �O 9& ��������� �(��W� �� �� '��	 A����� �2 M �� "'���%'%�� ]17[� �2 . �('�s�%�`/ 9& ������& u� Y� *� A�����,%3 ��'?� :a/�
� 
&�h& �� :2& � �%&'�F�& �%�Z�2'g �	 �3  :2& "'�2� 
�?h&]18[� �2 . A�	)Silybin(���& � �2�A�	 )Isosilybin(� �2 ���F�A�, )Silychristin( � � �2A�%��� )Silydianin( �� ������& u� Y� A�& �&�O& 9& '5��	]19[ ��$% . :����F� ����� �� A����� �2 �� :2& "'� "�&�:���b( ��'?� ��( �����	 � �2���� ��(� '?� A��� �	�N,+& ��(i�� �h'��	 ]21� 20[.  �� �a% �	 "'� ��v 1+�<� �	 �O�� �	"��o! 1���� '2� ��( c�����] � �52�� �J�5! ��(��4  L��/��� ��?N	 1?2 '%&�,	 �o]�� � �'�b�+ � �+&��I J�K '?� �����	 �� �,/�	 ��(��� . A�&�	�5	 w'( 9& A�& �f+�<� �2��	 �x��h 1���� "��o!��( � �+&��'�( ��(��4 �	 c�����] � �52�� �J�5!  �,F	&� 
��e 9�� �	 �	 �o]����( �%�] � :/�	�2�5� '?� �� m�� ��&�
e Q'� '?� J�K � �+&��I ��'��	.    ��� � 3�����  :Y�7���<  ��� �	 �	�W� �f+�<� A�&40  m�� �2  �%9� "��'
� �	 ��,F�� �&)% �% ��&�
e250-200  ��W%& ��4     
�&�R �O��) ��&'%�,2& \�&�� �� 
�%&��R .:/�42 ± 22 341  D
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 �	����� ���	
� ���� �
���� ��	�12 ���	� �1398   ��� ��� ���	!�
 �   �,%�2 �O�� :	�Z� ��&�45 ± 55 'e��  ���5��� L��2 �12 ,2� �	 (�,!�2 �	 �f+�<� A�& .'%'� ��&'N#% &�I � J3 �	 �&93 �2� '� IR.KAUMS.MEDNT.REC.1396.81  �,��� �� ����� � '� 1��o� ����� ����� �� ! "�#$%&� {`]& 
�%&��R �	 ��� ���� �� �,��� �3 J�o� �=`]& 
&��,2� :��!� �(�#$���93'� �9� �f+�<� �&',	& �� 
�%&��R ����� .  7b2 � "'�8  �a% �� �B5� Q�,5� "��4 �&�5! �	 m�� �2m�� ���	 � "'� �,/�4 J�K�� ��&�I c�.� *� �	 ����� :
� �(m�� �J�K�� c�.� �	 ����� M��� 9& 'f	 "�� ��NK .'5,/�4 �&�=X]�� 
�%&��R �� 9& ���#%�] 9& 7� "'� �9� �( ��(  �&'f� A�5p�( .'� "'�W52 �N%3 ��2 �� ���������	3 � �2 m� �	  '?� ��W�& ��,/�	 �%��% ��N� 9& 7� � "'� J�Y,%& �/��o� ��Zm�� �� J�K� :F�.�+���� \2�� �(xm�� 7b2 .'� '�� ��(  �	 J�K'?� �	 "'� `,?�4  "��48  :'%'� c�F�� ����1 -  "��4  �J�K�� c�.� �	 �����2 - :/���� � J�K�� c�.� �	 ����� "��4  9�� �	 "��o! "'55�100 ���  �m�� �9� ��4� �� �	 ��43 -  9�� �	 "��o! "'55� :/���� � J�K�� c�.� �	 ����� "��4200 � �� ��9� ��4� �� �	 ��44 -  � J�K�� c�.� �	 ����� "��4 :/���� 9�� �	 "��o! "'55�400 � �� .�9� ��4� �� �	 ��4  
'� �	 "��o! q ,Y� ��(9��2  .&��4 |��Z 9& �%&9�� "��  ���W� "��4 �&�	 .&��4 @�,2& A,/�4 �a% �� :NO .'%'� 5� ���W� �<�� J3 9�� �( Q�,'�.  :��)�D ��C(  �N0  �&�I ���� J�K�� c�.� ��N� �&�	�� u� Y� 9�����2 � �'5B2�4 "�� �	 ��4'%�O ���� '�  "���� Q�'O)1 A�& �	 }�� cY� "'�B2 � "��9 7b2 .(�� �/�g& u� Y�'�� �	 Le�R 1���� . 
'30  ��& �� |�=� 100 �,%�2 �&�4 ���,]& �� :� � 
��e �	 � "'� *$]�� �&�= 
�%&��R :/�4]22[.  :����� M�'�7F �  �N0 &',	&  :�����	�( '�) J�5! "���1 -210( �  :�����	�( '�) �52�� ��&�( �&'%&1-161 c�����] �%&� � (  :�����	�( '�)1-231&� ��(��4 
����
� ���� 9& �� ( ����  ��N� 7%�2& 8���	 �9�2��&� :���'����� ���	 " "'� � 7b2 \2��  ���+��,�AI�� ��&���4 '�. "��o! 9& ���4  Q�%��& �	 ���2l���� m�� �	 ��(��470  �� .'� ��W%& 'e��1���� A�& 7b2 � "'� 1���� Q`R �	 "��4 ���� m�� A�& �	 
'� 48 :!�2 �� ���� {��& "�&� �&�= '� . ����/& 9& 7�  �Q`R�	 "��B,2& 9& �I�� �/�e w�e '� ."��o! :2� �	 "'�3 �� "��� :a I *$] 50 'e�� :
� ~] \�&��  �� �� "��o! �� � 5/ 
�?���� ��� �&'�� .'� �	 J�5! � �52�� ��(  m�� 9& "��B,2&�%�"9&'%& �W52 �� �
% A�'	 k'� ���4  �&'��XY$� w�f� �	 "��o! 9& Folin–Ciocalteu  � '2 
�5	���c ����1 f	 � "'�'  9&2 2�	��%& :!�2���  � ��%��� 	3 �%� �'���  �� Q� 
� J�O760  L	��� �,��%�% '(�� "9&'%&4��� :a I 9& .'��(� +�4 Q� 
� q ,Y��* 2&�' '� "��B,2& ��&'%�,2& �&�5! �	 ]23[. ��+�%3 :NO  "��o!  �&'�� �c�����]100 � ����4 9& !"��o �� 10 � ���,�+ Q�%�,� LR � "'� 7b2 �	 
'� 15 ���=� �	 :!�2 5000 ��� �	 ���=�  .��B��,%�2'� .Q� 
� Le�R 7� 9& ��?! 9& �, �/ 45/0 ������ �2 �?��� �	 "�#,2� HPLC   )PLATIN blue-Knauer Well chrom, Germany(  �	 ��,2 Nucleodur |����  ��,2 ���� k'�25  �O�� %�2�, ��,��� ��� Q�Z � �&�4288  ��	 �,��%�%]24[ . "��o! �&��� �	 �O�� �	 c�����] � �52�� �J�5! "��4 �2 ��( :?F% �	 �+�5/ 
�?����18 :35 :47  � "'� 1���� c( �	  ��(9�� 7b2100 �200  �400 � �� ��N� �N%3 1���� 9& ��4m�� �	 �?���� "��o! ��hx� �2��	 :NO .'�,?� ��( "'� ` X]�� J�K '?� �	.'� "'�W52 '?� �,/�	 � ���������	 ��(   ���+I O�*91- ��)�D ���C( ��T� �*74�� Y�#���0  ��*/� (�74� *%�3) �3�G"�� 3��� E���0 28 'e�� ��4'%�O ���� �&�I ���� 28 'e�� �'5B2�4 "�� 14 'e�� 9�����2 19 'e��  cY� "��9}��  11 'e��  cY� "'�B2}��  351  D
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    ��� �������	�� ������	
 ...   ���I PU��:����+�I��� ��� �	 �f+�<� ����� �� X]�� �2��	 ��a5���� �&��� L��� ���������	 ��( '��F� 4 )TG( ��� Q��,F � �)TC( c� �,�F%&� �	 A�[�����b�+ � )LDL(  l�	 �,�F%&� �	 A�[�����b�+ �)HDL(  :�+�f/ �&��� � c��%3 ���2%&���5��3 A�%l3 L��� �'?� ��(9&�BF (ALT = SGPT) 9&�BF%&���5��3 
����b23 �(AST = SGOT)  � +��+3� 9���BF/ A(ALP) m�� 1 = 9& ���N�	 9& 'f	 �( �	 ���#%�] �	 � "'�3 L�! ��] �%��% ���2 ����% &'O ��a5� 	 ��( � 9& 7� "'�3 :2�20  �	 �"�#$���93 �� ���2�	��%& ���=�  
'�10  ��� �	 ���=�2000 B��,%�2 "'� ��v ��(��,��/ .'%'� .��:�� 9& "��B,2& �	 � &��l& m�� �	���W� ��(  Biosino Biotechnology Company (Beijing, China)  ��  &��l& �#$%&�] "�#,2�)Awareness, USA( .'� "'�W52  :*#� A-�� ^�T�'�0�D �����  |��! ���N�	 ��W�& 9& 7�m�� '?� ^K :�2 J�+ ���/�� � �	 �( �� � "'� ���]  A�+���/10 'e��  9& 7� .'� "�&� �&�=�?���%��% �:/�	 : �( N%3 9& � "'� m9&��� :/�	 .�2�� "�#,2� �� �5�/&��� �� 	 � 	 7b2 .'� ��N����� � �2��m�	 ��� :��Yg �	 ���(5 :/�	 9& �,������ A�9�s& A� �F�����( m�� �	 � "'� ��N� �( �%� ����3'��l .� ��( �	 � :F�.�+���� \2�� "'� ��N �&��� @�2& �	 �,/�	 
&����� .'� �2��	 ���% ���2������� 
��e A�& �	 '?� �� �	�K V�W�'� �'5	 �Ok  :�Be �9���[,2& ��'	 9& �,�� :*� 25 'e�� :�2���b( ��K� �( A�	 :�� �'5,F( 9���[,2& 50 - 26 'e�� :�2���b( ��K� �( :�2 �'5,F( 9���[,2& A�	 75 - 51  'e��:�2���b( ��K� �(  9& P�	 :��NK �'5,F( 9���[,2&75 'e�� :�2���b( ��K� �( Q� 2 ��O� .'5,F( 9���[,2& �� ��]�� {��! � �	�N,+& ��( �B�� 
��e �	 ���� A�& � "��	 J�N,+& "'5(� ��$% '?� :/�	.'� m�&�4 Q�,5� "��4 �	 �F���� ��  :����F H�	$0 �  �MU0 �"�& A�& 9& Le�R ��� ��( ��% �	 �f+�<� ����3 �&�/&SPSS 16  7%���&� ��+�%3 ���93 �	 � *� �/�Z  m�� �	 A�#%��� �F���� �Tukey .'� ��W%&  :NO "�&� ��+�%3:/�	 ��( Q��2��� ��,�&����% ���93 9& �2�5�  "��B,2& 7�+&�'�"�&� . 9& ��&'%�,2& w&�
%& 
��e �	 �(&�4 A�#%����5f� t<2 � "'� m���&� 05/0< P  �a% �� .'� �,/�4   b��"7  ����� M�'�7F:�� 5/ �&'��L  �	 J�5! "��� "��o! �� ���  �*$] "��� 'e�� "�W5�12 � �� *�+�4 ��4 �( �&9& �	 ��4 �52�� "��o! �&�	 ��� L5/ �&'�� A�5p�( .'� �?2�
� '�2&85 � ��� '�2& *�+�4 ��4 �( �&9& �	 ��4 �&'��  A����� �2 �� "��o! c��� ��] �+�%��&� 8/8 .��	 ��WR 'e��  *#� 3�U�� :��)  P�&�/& 1?2 J�K�� c�.� �	 �����X]�� ���2 d�<2��� ��() '��F� 471 'e�� �( ��� Q��,F � )50 'e�� � (LDL )233 'e�� �	 :?F% (  �B5� Q�,5� "��4'� )001/0 P < �&��� A�5p�( �(HDL  �� m���(:/���� � Q�,5� "��4 �	 :?F% J�K�� c�.� "'55�  �B5�25  ��	 �,/�� P(�� 'e��)001/0 P <(m�� �� . ��( X]�� �B5� Q�,5� "��4�5f� ����� ���������	 ��( ��&� ) :�&'%4/0 = P(. c��%3 :�+�f/ �&���) �'?� ��(ALT � AST  �ALP�5f� ��Z �	 J�K�� c�.� :/���� �	 ��% ( ��&� ?F% �B5� Q�,5� �	 :) :/�� P�&�/&001/0 < P( A�5p�( . m�� '?� :/�	 �2��	�	 �� ���(  A�	 9& �/��o� 
��e'%��	 "'� J�Y,%& J�K�� c�.� "'55� :/���� 
�%&��R�  ��$% � J�K '?� �� �&� �O�2 .:2& "'� ��W�& 
�%&��R ��  :�4� Y����]0 ��NK  J�K�� ��&�I c�.� �	 ����� "�� &�/& 1?2 9& 
�%&��R �9� P�5 ± 221  �	 ��46 ± 395  ��4 '� )77 m�� �9� �� :2& �+�R �� A�& .(P�&�/& 'e�� ��(  Q�,5� "��4 �B5� �N5�26  ����3 ��+�%3 .��	 �,/�� P�&�/& 'e���5f� "��4 �� �� �9� P�&�/& 'e�� A�	 w`,]& �� �&� ��$%:2& �&� )001/0 < P(o! �	 ����� "��� Q�Z �� ."���  �9� m�� J�K�� ��&�I c�.� "��4 ��(30  :/�� P�&�/& 'e��  9&)395  �	510 �'�2� ��4 001/0 < P �	 "��o! :/���� .(  ��(9��200  �400 � �� �9� P�&�/& �!�	 "�� �� �Z ��4  �&��� �	 
�%&��R20  �12  'e��'� )05/0 P < ��  �F���� .(J�K�� c�.� "��4 �	  361  D
ow

nl
oa

de
d 

fr
om

 jm
p.

ir 
at

 1
1:

39
 +

04
30

 o
n 

W
ed

ne
sd

ay
 J

un
e 

24
th

 2
02

0 
   

   
   

[ D
O

I: 
10

.2
92

52
/jm

p.
4.

72
.S

12
.1

33
 ] 

 

http://jmp.ir/article-1-2279-en.html
http://dx.doi.org/10.29252/jmp.4.72.S12.133


 �	����� ���	
� ���� �
���� ��	�12 ���	� �1398   ��� ��� ���	!�
 �   h��I Y����]0 ���:����+�I���  �� J�K�� c�.� w�o���� �&��� �"��o! �	 ����� "�� �� �Z Q��,F � �'��F� 4 ��� � LDL m�� �� &� �&��� �	 J�K�� "��4 ��(30 �34  �73  �&� P�&�/& 'e��)001/0 < P( �&'�� �A�5p�( .HDL  A�& �� m�� 9& "��4 �(48 ��	 �,/�� P(�� 'e�� )001/0 < P(�4& . ���� �K 9�� :/100 � �� � �52�� �J�5! "��4 �2 "��o! ��4 1?2 :F%&�,% c�����]P(�� X]����� ��( �'��F� 4  � ��� Q��,F �LDL  �P�&�/&  �&'��HDL  :/���� ��& ���  ��(9��200  �400 m�� �'�b�+ L��/��� ��?N	 1?2 "��o!'� J�K�� ��&�I c�.� "'55� :/���� ��( )001/0 < P( 9�� . 400 � ���	 "��o! ��4 � ��Zi ����h)001/0 < P(  P(�� 1?2 X]�� ��(TG �Q��,F �  ��� �LDL  �&'�� P�&�/& �HDL �� "��4 �%���� ��('�  "���� �&���%)1(.  "���� �&���% �� �� ��<%��(2  �:2& "'� "�&� ��$% c��%3 :�+�f/ �&���) �'?� ��(ALT �AST  �ALP ��2 �� ( m������� ��(  �	 � ]&'� ���9 �Z �� J�K�� c�.� �	 "'��5f� P�&�/& "��o!�&� ��$% ��&� )001/0 < P( 9�� ���W� . 100 � ��c��%3 �&��� �	 "��o! ��4� 9&�BF%&���5��3 ��(x ��h �5f�:�&'% ��&�� �&��� P(�� 1?2 ��&+��+3 c��%3� 9���BF/ A  J�K�� c�.� �	 ����� "��4 �	 :?F%'� )001/0 < P( . ��(9�� w�o�200  �400 � �� P(�� 1?2 "��o! ��4 J�K�� "��4 �	 :?F% �'?� c��%3 �2 �( :�+�f/'�   )001/0 < P(�� ��$% ����3 ��+�%3 8��,% . 9�� �� '(�400 � �� 9�� �	 :?F% "��o! ��4200 c��%3 ������ P(�� �� ��( � �'?�i:2& "��	 ���h )001/0 < P(.  '�0�D Y����]0:*#� A-�� ^�T� �2��	 ����2����� ��( m�� �� '?� :/�	 �� �&� ��$% �f�?Z ���,]�2 Q�,5� "��4 ��( ) ��&�L��  "����1 J�K�� ��&�I c�.� �� :2& �+�R �� A�& .(:�2���b( �� �	�K V�W� 1?2Ls��&� 
��e �	 �( � ��� ��( ) '� :���001/0 < P � A�5p�( .(�B5� Q�,5� "��4 �	 :?F% � m�� '?� :/�	Q�,5� "��4 ��(� Q� 2 V�W� � J�N,+& ��( '$% "'�� �	�N,+&� m�� �� ��& J�K�� ��&�I c�.� ��( V�W� Q� 2 "'(�$� �	�N,+& ��('� 9�� :/���� .400 � �� "��o! ��4 Ls��&� �&'f� P(�� 1?2 P(�� � 9���[,2& �O�� ��	�K ��( m�� �� J�N,+& '� �()05/0 < P((9�� . ��100  �200 � �� � "��o! ��4x�5f� ��h) :�&'% '?� :/�	 9���[,2& �	 ��&�05/0 < P�  "���� Q�'O2.(        �+73���+I �� 1-  ���I ��M��) �*�`�' ���TG �Cho �LDL  �HDL��� _�� �3 (����$% ���   1�i7��� Y��%  � ��3�/�± .A�� �*I ���M� 1�i7��� 4� 3��*7�"�� Q��$7� *** ��S� Q!"�� ���I ��3) �G�� O�"�� ����  � A#27 �*�`�' ���001/0P < (  
### ��S� Q!"�� ���I ��3) ��)�D ��T� �*��� A-���3 ����  � A#27 �*�`�' ���001/0P < ( �‡ ��S� Q!"�� 4�3 1�� ��3200 � 400 �	������� _�� )05/0P < (  371  D
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 ...       ���+I ��3�+72- 7F A�'�S- ��M����M) ���ALT=SGPT �AST=SGOT  �ALP��� _�� �3 (����$% ���   1�i7��� Y��%  � ��3�/� ±.A�� �*I ���M� 1�i7��� 4� 3��*7�"�� Q��$7� *** ��S� Q!"�� ���I ��3) �G�� O�"�� ����  � A#27 �*�`�' ���001/0P <(  
### ��S� Q!"�� ���I ��3A-���3 ����  � A#27 �*�`�' ����) ��)�D ��T� �*��001/0P < ( � ‡ ��S� Q!"�� 4�3 1�� ��3200  �400 �	��) ����� _��05/0P <(       H&I  ���+I1- j7�) *#� A-�� 4� ����M�� ��+7 1�	�2��0�+� �M��F-  ���+���M� �1�4�>�×40.(  

A (A���0�`� :�G�� O�"�� ������ �S�#: *#� A-�� ��"��� � �� .*I��B3 ���� (A-���H>���� H�&l0 :��)�D ���C( ��T� �*��� ���) ���CA-���3 ���� ( �*���  4�3 �� ����� � ��)�D ���C( ��T�100 �	����S� ��)�D ���C( ��T� ����  � A#27 *#� ���) ���]0 :_�� .A2�7 ��3DA-���3 ���� ( � ��)�D ���C( ��T� �*���  4�3 �� �����200 �	��>���� P��� :_��H��S� ���) ��� .A2�7 ��3EA-���3 ���� ( 4�3 �� ����� � ��)�D ���C( ��T� �*���400 �	����S� P��� :_�� ��3 H>����.��)�D ���C( ��T� ����  � A#27 ���) ���  381  D
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� ���� �
���� ��	�12 ���	� �1398   ��� ��� ���	!�
 �    ���+I O�*92- ��� ������ ����� ��
R0 ��� �3 *#� 4�0�J"��  9�3 �� ���� � �i7�-�i�� ���������$% ���  3*#� 4�0�J"�� Y�9�   
P  3  2  1  0  ������  - 0 0 1 7 �B5� Q�,5� a 2  4 2 0  J�K�� ��&�I c�.� a  2 3 3 0  9�� �	 "��o!100 � ����4 a  1 4 3 0  9�� �	 "��o!200 � ����4  bc 0 3 5 1  ��� �	 "��o!400 � ����4 ��l7 _�a����� 3�*S0 �*��3 4�0�J"�� 4�  9�3 �� ���� ���� .*I��a :001/0 < P m*��I ����  � A#27  

b :05/0 < P  m��)�D ��T� ����  � A#27c :05/0 < P ���� ����  � A#27A-���3 ���.����� �*���   c$�  ��I J�K '?� �����	� �+& )NAFLD(  9& � �l� �	 L�'?� Q�R �� *�+�	�,� ���'52 � �=�K M��� P�&�/& � �OcN� 9& ��� �	 �'������	 A��� :2& �'?� ��(]25[ V�W� . �� '?� �� �	�K ���W� � '�+�� �� Q��f� �'! 9& ���% '%&�� @�,2& .'(� �� ��F�+�	�,� 
l`,]& L�+� �	 � "��	 �('�b�+A���,�2 ����&'�F�&P�� L�&�! ���2 � �( :2& A��� �	�N,+&% � �+&��I :���b(���[,2& �	 ��+�& 9���[,2& L�'?� �� �,�&� P�  '5��	]3[	 8��,% . � �3 9& ���R P(�)� A�& �� "'�3 :2� �&��� P�&�/& 1?2 J�K�� ��&�I c�.� w�o� �� :2&TG �TC �LDL  �HDL m�� ��2 ���� ��&�
e ��(���  :2& �F�( � ?= 
�f+�<� �	 �,/�� A�& ��]26[ P�&�/& . c��%3 ���2 :�+�f/ �'?� ��(ALT �AST  �ALP  9& ��� %�%�$�� '?� :/�	 1�23 ��( '��	]27[ �f+�<� A�& �� .c��%3 ���2 :�+�f/ P�&�/& 1?2 J�K�� ��&�I c�.� w�o� ��(ALT �AST  �ALP '� J�K '?� �����	 ��W�& �&�	 .m�� �(�#$���93 
�%&��R �� � �O 9& �B ,Y� ��( :2���������,%. ��( c�.� 9& "��B,2& � A�+�� ��'	 ��( �%��,� �N%3 A�	 �� �� ��&� ��O� J�K�� c�.� 9& "��B,2& � A �����	 �	�$� *�+�	�,� \�&�� ��W�& 1?2 �	 J�K�� c�.��� 
�%&��R �� J�K '?� ��W�& �&�	 Q'� A����?,f� ��%�F%& '��	]28[ \2�� P(�)� A�& �� "'� "��B,2& J�K�� c�.� . :2& "'� �/�f� �&����( � :���&]22[� A�& w�o� . c�. ��I :���b(���[,2& ��W�& �!�	 �� � �+&    

  m���oY$� � "'� ��&�
e ��( �� L�]� *�+�	�,� ��(�� ��W�& ��% &� J�K '?� �����	 �h& �2��	 �&�	 .'���% "��o! A�& 9& 9�� �2 c�����] � �52�� �J�5! ��(��4 "��o!�?�����  
��e �	 "��o! A�& :/���� .'� .&��4 � ��N� F	&�m�� �� ���������	 ��(�#%�$% ��?N	 1?2 9�� �	 �, ��(  J�K '?� �	 `,?�'�. �2��	:/�	 ��( ��&�I c�.� �� �&� ��$% ��% �2�5�:�2���b( �� �	�K V�W� 1?2 J�K�� � �(V�W� Q� 2 ��(  '?� �� �	�N,+&'� 9�� :/���� .:2& "400 � �� "��o! ��4  c�����] � �52�� �J�5! ��(��4 P(�� 1?2 :F%&�� :�2���b( �� 9���[,2&��W�& J�N,+& � "'� �(  :/�	 �� "'� .'$Y	 ��?N	 &� '?�  "'� ��W%& 
�f+�<� ���  �2 �( �� :2& "'� "�&� ��$% :/�	 9& :j�BR ���%&�� �&�&� c�����] � �52�� �J�5! "��4�� '?��� &� �,j�BR �h& A�& .'5��	 �l�	 �&��� ��O� �	 �&�� 3�,%�&'�F�& q ,Y� 
�f+�<� .:F%&� u�	�� ��(��4 A�& �� �( "��� ���	'%&  r&�] L�+� �	 J�5! "��o! ����&� r&�] �� �,%3:2& �3 �%&'�F�& ]30 �29[ r&�] �&����( � q��� . 'g"���% m�&�4 &� J�5! �%&� "��o! �	�N,+& '%&]6[ A�& . �,%3 � �	�N,+&'g 
&�h&R 9& ���% �%&'�F�&A%�� ��� ��( �`/ :2& J�5! "��� "��o! �� A����� � �('�s�%]31[ "��o! . L��/��� � ��] ��� 4 ��?N	 �!�	 J�5! �%&� ��(�� �'�b�+  ���]32[�f+�<� �� .Shen   "��o! �� '� "�&� ��$% �&����( �391  D
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    ��� �������	�� ������	
 ...  '�b�+ ���2&'�F�&�� P(�� �!�	 J�5! "��� �+� 2 9���% � � � �&�,� A	�� 9& ���%'� )4lCC( �� '?� :/�	 ����� ]8[.  �%&� "��o! c�����] "��4 �&�&� 6-4 'e�� � �2A���� ��'��	 ]34 �33[. � �2A���� *�  u� Y�5/� ��&'%�,2& �+ c�����] 9& "'� �&�Y,2& :2& � ��h3 ��'f,� 9&  �h& � �O ��	�N,+&'g :� 	�= :j�BR  ��+� 2�%�Z�2'g ��&� ]35[9& � A�	 ��h3 �*�.�+������/ :� 	�= :j�BR 9& Q� 2��( �'?� � �2A���� P�	 9& ���2 r&�] ���� �O�� :2&. ]36[ A�& �h& 9& |��Z cF�%�����( �,%3�%&'�F�& � �O 9& �B ,Y� ��N� ���2&'�F�&�� *��
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Abstract  
 

Background: Non-alcoholic fatty liver disease (NAFLD) includes a range of liver damage 
from early steatosis to cirrhosis. Although NAFLD prevalence in the world is increasing, but 
there is no effective treatment for it. 
Objective: The aim of this study was to evaluate the effect of combined extract of jujube, 
chicory and silymarin on NAFLD induced by high-fat diet (HFD) in rats. 
Method: In this experimental study 40 male rats randomly were divided in two groups: a 
negative control group (n = 8) and a high-fat diet group (n = 32). After 4 months of feeding with 
HFD, rats were assigned into 4 groups (n = 8) including an HFD group and three groups 
receiving HFD and the extract at 100, 200 and 400 mg/kg for 2 months. Finally, lipid profile, 
liver enzymes activity and liver histology were investigated. 
Results: High-fat diet increased cholesterol, triglyceride and LDL and decreased HDL levels 
(P<0.001). This diet also increased serum activity hepatic enzymes and lipid accumulation in 
liver tissue. Receiving the extract improved lipid profile and hepatic enzyme activity, dose-
dependently. Histopathology of liver confirmed the change induced by HFD and protective 
effect of extract. 
Conclusion: Treatment with combined extracts of jujube, chicory and silymarin improves 
high-fat diet (HFD) induced NAFLD in rats. 
Keywords: Cichorium intybus, Silybum marianum, Ziziphus jujuba, High-fat diet, 
Non-alcoholic fatty liver disease 
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