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�3/�!/ .8:��< �� �%�!& 	��� #� =�� �5 8
> ��	*$ � �� 2	�)	� % �� '*� ?* ?* 23�!5� �45 84:� .�1 @AB� .#%3�� .�1�/  	��4�

 �/ ���7 0��C/ #�+< 	�: ��3/2 ��$ ��D3:�  ��" 0�3E� �%�/� �� 2	�: ��$  D+�� �4� 2	�4: ��D3: .�!�9�$  <+4�F!� $�4 5

4:�3/ 3G�H I�%J� #� =�� .�	1 �� K	9L� �+�� �� ��D3: 3+� % M3� 6��� <+�	: % ��(" �� N��� ��D3:� 4�	,-+0�  �4G

/�(�)�� > O:	* P : Q%� �/ .�1 P�!: .3�� 0��C	���+.� �*%� 3/ R%3- S$ :2	� ��$ ��D3:�   � 52Hep G   .8:�  

Q%� % ��	� :����#T 6��1 3G�H I�%J� �� ��&3> U�F�� 0��)�V��0�B In vitro   /�(�)� �G 3E� .�	/� .3�� 0��C	��� )	*+�  �4/ .�41

> #� .��
�:�+.� !�* �/ R%3- S�*+? Real-time PCR  / IF!: %4+�� �4� �W$ IL-1b % IL-10  ���4� 84X�Y$  50  100  %200  

�+U3>%3�  � 3/+�� )+3� #���/�� �3>��.  

��&�� :�����&� ��$ / #� .��T 8:� �/+�� )	* .3�� 0��C 	��� �5 ��� ��B� �W+� > #� .��
�:� �/ .�1+.� � R%3- S�*/�(�)� �G 3E� 4- �	

/ I��5 �/ ��+�� � �W+I   K�(�)� .��3/IL-1b 4!�� \V4: ���  $���001/0P< �P4&� %�I /4+�� /�4(�)� �4G �W�  IL-10  \V4: ��   

!���  $���001/0P< � 2����� �!5.  

�F+�� % ^L/$3+> : ��� R�:�3/�N ��< �L*+_ > #� .�1 P�!: .3�� 0��C 	���+.� ���� R%3- S�*$ �	,-+0� �/�4(�)� �G  % .�	4/

/ I��5 ` :+�� � �W+I  K�(�)� .��3/IL-1b  !�� �H ��� 1 ���!a�� .8:� .�+< /+��  �WIL-10  4� �/4!�� 0�	� �P4&� ����I 

���&� � �/ �"	* �/ .8:��< %�>J� ��
�:� ����H� ��. � #��< ��* 0��)�V� #� b� 0��C	���+�� �� %��� ��	!� �/ ���	*$ �� �� 6��� ��4�

� % ��D3:�3c �� �3/��5$ #�89 �1P�� �+��(!B �	1.  
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 #�3���, �����) + %�5
 �� 
  #�� 6+��. � ��

7!8 �4) DNA 9/ ��1�� ����:  ;<����
 =�>�  �4

�� ��� 6� �?�� 6	 ����@ =�>� ���  ��AB�  �4

5�/�C � D��<�E 
���)1�  D>G .(�J ���( � � ) �5
  ��

� K�>G�J ��� 6+) �� ,�	 6	 ���� �
 < 6���(�� 

&�� ��� ����  #�3�� #�����C . �8 L���G
 �� 
  ��

�4 M�) N� #�3�� #���� =��O���� �2� �  �� ���P+�� 1�

'>()  ��� 6+(�� ���Q 68�/ ���� #�3�� #���� �!8

)2�3 =�>� .(�4)  �3��
  ����/ �� #����8 �� �.	�>R
 

&�)�6
� ��+�� #�� �� (� �� )4� �T	� .(�J =�>� �� �4

�3�U V� 6� #�� ��� �4)  �N
 � ��+��
� �� &
 

=�>��4)  �3��
 � �� �.	
#��/ �P�& ��W ��) 4 D

��	 ��4��� )5�6� 6� ��0  1��2 � �  Z�A� 6[ ��� .(&�C 

 �� )�����N ����\
 R�A+N� )�4
 + �
 �+	���=�  6�

>R� ���� #���G
 &�/ ����  �� ��B� ���� 1]�AB�

�'(� =�" �� � �  )���(�7 � ����� ��J �G�3� ��8� 1 D

����
 �� �� ���6� ��J ��� D	 ���� )5�7��2 � �  .( 1

��_� �`� J�a ��0 ) �+	�� ����4 )  �b>W ��)�4  �+�	� �

ppm  25-20  =�>� ��)�4  �� �
 �
 �`�  "
+ ���� 

d��N  �b>W .��+�4 ������ (�'�, � ����
� 1��2� �  

�� e�0&� )� �� ��0 �� &�>�
  ����? 9/��1�� 

%�&�(����, / )�4 =�>� ������ � ��� 70   ��� )8.(  

�g�!+&� � h��<���
 �� ����� ���i �4) +(��
  6	 ���

&�/ #� ���� ��	�+�J �4) E/�<��
 ��!+&�
 ��� =�O( ) 

� �� �4 =�>��D+� ����
 (�� �b  ��� 6+
  .���

�j�4�J  g�!+&��, +k�P" h��<
  �� l>+m� C���G 6�

�� � 6>�8�i �4) (�'�5
 � ����
�� �4 7�	�) 

����
� �4 � �PG) ����5
� 4 �K�����	�n
 �� �i 

+(��
 ��� )9( � �� 6��?�� 6	�J � C���G #����6 ��  

������) ( ��5>�G  �(�� ��+N���'�%�&��, � 
 ��� .���

� 6[ #���G 6� g�!+&�, �<��� +b(�B�
 � ��W�
  �� ����

b�/ J+(� ����D ��J ��(��� <�j��� �
  6� �?�� � ��/

����? �!+&� 1]�+N��
 ��� l>+m� )10� 6�  .(�J  1��R

 �4%�(�	�� �G�� ��[ Z�k g�!+&� ��� 1��R �� 6	

�� )�4 �(�� #���N 6� p���i ���� �
 4��  ���	
 

�4�J (�	��  �4%��' �� ��� i8���i ��)�+�  =�>� ��

+(�� )�4
 � � � �� � ���4 6	
 � � ����J  ��� 6� � �

�4 #�3�� ��� qG��)  l>+m��� � �.	 #�3�� 6>�8
 

� 6� .�����J /�/�i � �T	��	�&�+��J �4   74�	 i.�

�a�1�O ��!+&�
 � �4 �(�� ���� ���j�4 .�J P� 1��`���) 

� p�(� ���#��' � �g�!+&� C��G @(� i.� 6	 )��r� .� ��

� ��  #��	 s��N�J +(�� 1�OrQ #���
 � 6��R���  �� 

�! �� ��/�D +(��
 � �.	
 � 6� � ���J /�/�i  ��� ��

� �>8 �.	 #�3����) �
 ���	 )11.(  

 	�/�1�. .3�O
 � �� ��� '+���#�4�  '+�� ��

�4���) ��!+&� �a
 �8 C� ��  ���� M��� ��
 �/]��)  

���� �� ,�	 �+�	� �
 � #���� 6�����) .� � ���	 �4 

� ���#� �4 1��2� � ) �4� ��0  1��2 � �  l>+m��� 

���+�) &� 6� ���C � d��N�%�&��5
 �4 �����	 ) 0&���� 

�� ��� 6��� ��� )12�4 #��� �� ��0  .() �Q�D ���) 

�2� �  .��� ��� ���P+�� g�!+&�  �4 DN� #����0  1��� 

����) &�O(�� �Q g�!+&� �a
�  �� .��+�4��\
 �4) �<h� 

��!+&�
 �
 �'(� 6� #��/�7 _< 2�P ��) ���+ � �t�G 

� ���+��<�J �4 =�>� #�� =�O( ��4) P���  �#�N

�������) � ��������
� � ���D+� ����
  C��� #��

��	�+�J �4) <�7 � :�� �� g�!+&� �� ����+� 	�&�J �4  

�B/ ��+	�(�, ��&� ��� ����	�� ��	 ����� )13.(  

���� ) ���� �N �� v�N s�/Amaranthaceae �� (

���� U3����� �(� :�� ����0 ��(� �
 �4 6 �� .���)  s�/

� �� v�N� �4�
 ��6&��5 P>G
� �< ,/��6 � 6n& � e'8) 

 p�P/�� 6�  �410  �/150 + ����+� �4 V�� .��+�4)  �! �

�� Dm/W
 �'8� w � ) ���� �� '.� �'.��C ��Q  ��� 6�' 

�
 � .�����J ���� 6 ��) &�/�� ���;�� ]��
� �
  .����
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 v�N s�/�5
 � ���#�4� ��+�
� 	���N
 ��� 
� ����� 

��� ������� )146� (��3)6	  ) 6 ��A. Spinosus (

� #���� ������) �4) +��<
 �+N�� 
 �4 �`x� ��� 

)15 (6� ��J /�/�i � ���J ���� � ��b�� 6��#� � �� #%) 

�4 =�>�)  �3��
 ���� ���� �.	
 � �� .�(�� ���Q�J 

�'(� 6� 68�/ ��  v����7  6� �.�  �4 #�3�� ���0�

�� )�4 #������y �����  l�	 )��� #����� �� M�/
� 

 �3�� �a C���G
 �8�� �'(� i8�� 6	�7 ��#�' 

���"�� �3��  )�4 =�>� 
  �
  M�+�� 6� � �� ��

 �3�� )�4 =�>�  ���0� .���
  )�4��� 6� �.� 

�����
� � h��< zr� 74�	 6� �?���J  �.�  �4 =�>�

+  ��   ��� 6��6?  ���� 1����Q� ��5�
 �
  ����� .����

���J 0B/�U    �/�`x� )�4��� 6O��/ ��  . �8 1��`�  ��
 

�4� �� ��+�	�� ��)�� ���N���4 6� .��� ���J  �>G

.3 )�4 �����(  1]�AB� �� ���P+���O
 !� �6�  )���

�8 )�4 #���� �N�� )��� �4 #���  ��!� ��b�� 6�

�4� #�3���� �6+(� ���� U�0B/ J�� �� Z�4 .���
 

R�AN�1� ��!+&� �a
 � 1��2�   M� 6� ���'+�� ��0 

� �� '.���� � �� v�N s�/) �4 =�>�)  �3��
 	 �.

.���� 
�  

Q%� % ��	���  

)��� 
���� � � �`� �21� ��0  �� #���  )�4 #% �� :./��

J�	�&�+��� g�!+&� 10   J�	�&�+���1b �� ��� 
&�>� 

#�3�� �.	 (Hep G2)�  :������In vitro  �4 =�>� �� 

�b>W )�4µg/ml   50� 100 200  �2� � 1� �� 3 

,��( cm   25  � ,��( ,� 6(�a� 6� =�+�	 #���G 6  

��  ��	 :�B�DMEM  ���5/ ��� ,� ����/ � ��  

�O� �� ��_� 48 G���� �4 =�>�  �� l	 ,��( ��8  

 ���.  

 s��m+��RNA  ��	 �� ���P+�� �� High pure 

 
 �n�	Roche   K�? � �	�� J�� C5/�< U.3   ���

� ;n  �b>WRNA  ��� s��m+�� �� �� ���P+�� ���+��

+5n�� {���� �  )�+��+(��� J��O/. ;n�  C�&� 6�

 #��� 6+�� ,/  )�����<�  RNA  '+��cDNA   ��

��	 �� ���P+��  Fermentase �RNA  ��  �� K�? �

 ,��5/Real- time PCR  #��� 1����9/ 
���� �!8

)�4 #%IL-10    IL-1b   �� �`�� )�4 #% #���G 6�

����� ���P+�� g�!+&�. " �M� J���� K�? � J�PCR   ��

 
��  �����>( ��  �Z�4 )�4 #% )�4 
n	 ���O/ 7��'(�

 7��'(� �����>( )�4�� ��  �� ��� @3�� J����.��� ��

 6�  ��� 6.��B�  )��� ���� � ��+5/� :��/ 6	 ���� 
�

#% .��� 
� C��./ )��G ���0� ,�Glyceraldehyde-

3 phosphate dehydrogenase)  ( GAPDH  6	

�� 6�  ���� 1��2� �  l>+m� )�4 �b>W�� ���` #��� )��

�� 6+(���b �� =�+�	 #% #���G �8 )= �����1 .(  

.���1 2%�")1:( 3���3� �)�	*  

Reverse 5→3 Forward 5→3 Gene 

GCATGTCAGATCCAC
AACGG  

TGCTGGTGCTGAGTA
TGTCG    

    

GAP
DH 

GTGGTCGGAGATTCG

TAG      

GCTTATTACAGTGGC

AATGA      

IL-b1 

GATGTCTGGGTCTTG

GTT      

TGGAGGACTTTAAG

GGTTAC      

IL-10 

  

$���T P+)��T  

�a 1��`� y��+   )�4 =�>��� 
��!+&�Hep G2   �������/

 v�N s�/ ���� �� '.� M� 6� ��� '+�� ��0  ��2� �  ��

 Z�+N� ��8 
����  ���  ����/ )�4 =�>� �� 6���0� ��

��'(� K�  �� ��4 6+(�� �� ��� 
�O� SPSS  '�&� � #���� 

6(�3 ,� ; ����one-way)  (ANOVA   ���P+��

����� .�O� �� �4 J�� ��� 6���0� #� M� ��LSD  ) 

least      (significant differences  K�? � �(�� 

  #����3� zr�05/0  �� 1�.��B� )��� �b  �� 6+(��.  

��&����  

� ���J 9/ 74\<��1�� ��#� #%IL-1b    IL-10   

�4 =�>� ��) 2Hep G  /���� ���� ����
  .�(�� ���Q  

�6+(� �4) � 6	 ��� #��  CR�"�#� < #%�7  �� ��

  g�!+&�b1-IL �4 =�>� ��)  2Hep G / �B/����    ��
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&�/ ��0  1��2 � � �� � �� ������  �b>W �/ v�N s�/100 

��=���5 �O�  �� 6� 6+��� 1��R 6�
  74�	 �����(� 

)001/0P< ����� �����  ) �(1 (  

  

 ����� 1. #% #��� 1����9/ b1-IL  )�4 =�>� ��2G HEP  ��� ����/

 )�4 �b>W ��50 �100 �200 �5���+�& 
>�� �� K�� ��0  1��2� � 

���� �� ��� '+�� Amaranthus Cruentus �� ��� 
�O� Z�O�*** .

 zr�001/0P< ���� 
�.  

0 50 100 200

IL-1b 1 0.51773 0.48882 0.97352

*** ***

0

0.5

1

1.5

F
o

ld
 c

h
a

n
g

e
 r

e
la

ti
v

e
 

to
 c

o
n

tr
o

l

Concentrations (µg/ml)

  

�6+(� �4) 9/�� CR�"��1�� ��#� � #%�	�&�+��J 10  ��

�4 =�>�) 2Hep G /���� � 6	 ��� #��  ����#�  �a #%

� g�!+&��	�&�+��J10 �4 =�>� ��) 2Hep G  / �B/���� 

 1��2� �  �b>W 7��'(�  ���O� 1��R 6�
 ���)   7��'(�

<���  ��� ���	)05/0P<�( )�����  2. (  

 
  �����2� �9/#% #��� 1��� 10IL_ )�4 =�>� �� HEP   2G  �/ ���

 )�4 �b>W �� ���50 �100 �200 �5�� �+�& 
>���� K��  1��2� � 

���� �� ��� '+�� ��0  Amaranthus Cruentus . Z�O�***


�O� zr� �� ���001/0P<  
�O� Z�O� *�� ���  zr�05/0P< 


�.����    

0 50 100 200

IL-10 1 1.91662 1.79331 2.33013

* *

***
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Concentrations (µg/ml)

  

L/ % ^�F+��$3+>  

   �4�����	) '>( 1��2� �  ���+��) &� 6��C  d��N

�4 #� ��( 6� �AB�� ��( �a�" =�" �� .����� �4) 

(�'�5
 � ����
� � ���+�� ��3 6� l>+m�) ���)  '+��

'>( 1��2� � ) � ���Q ���P+�� ����
 �����  #����4\< 6	

� ���Q ��
 R�AN �� 1��2� �  6� �����1�  ���� ��N �b 

 ���������� . ��J � �=�"�J �4 M�) &�/�� '4 ]��O��6� 

���� �j�4 �J  �8 ��3 6�) ���) B��: ����  

������ .��+�4 ~� �rN �� � 1���8����J  ��� ��� #���() 

�, �8 M��'��J B� �� ������  6(�R 6� #�0��: 

���� ���) &�/�� ���� ��8 1��2� �  )1664� =�3 �� .( 

�4) �� #��  �6+�_��� �� 6	 ��� ������) � ���D+� 

�4) ��%�&��5
� � 6>�8 ���#�4� �4 ,.>8  )17� �(�K�/� 

�4 )18�+	�� �() �4 )19�4��m� �( )20�4 ���Q �( )21  (

�4 =�>�) �  #�� �
 �� ��/ )22 (�#� �4) '>()  �O�
  ��

�3 ���U (�k�� �4) "���
� '>( 1��2� �  6�) �./�C 

�� ���� @���� ������ .�%�&��5
 � 6� 1��2� �  '+���#�' 

���+�) � ��) �4 C5/�<) O./ ��a #���� �
   ���	

/��R ��
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Abstract 

Background: One of the important aspects of nanotechnology for use in biology is the production 

of nano materials with controllable size, chemical characteristics and dimensions. It can be said that 

the purpose of nanotechnology is to control each atom and molecule. It is now known that 

nanoparticles are capable of destroying cancerous cells without side effects on normal cells. Liver 

cancer is the fifth most common cancer in the world and the third most common cause of cancer 

deaths in the world. The purpose of this study was to investigate the anti-inflammatory properties of 

silver nanoparticles synthesized by the Amaranthus Cruentus plant on Hep G2 liver cancer cells. 

Materials and Methods: The studies in this research included in vitro experiments. The anti-

inflammatory effect of silver nanoparticles produced by the Amaranthus Cruentus plant was 

evaluated using the Real-Time PCR technique and assaying the expression of IL-1b and IL-10 

genes at concentrations of 50, 100 and 200 μg/ml. 

Results: The findings from the gene expression showed that the silver nanoparticles produced by 

the Amaranthus Cruentus plant significantly reduced anti-inflammatory activity by decreasing the 

expression of the IL-1b pre-inflammatory gene expression at the level of P <0.001 and increasing 

the expression of the anti-inflammatory IL -10 meaningful at the level of P <0.001. 

Conclusion: Based on the results of this study, silver nanoparticles of the Amaranthus Cruentus 

plant have anti-cancer properties, and the expression of the gene leading to inflammation, IL-1b, 

decreased meaningfully. In addition, there was a significant increase in the expression of the IL-10 

gene. Given these features, it is likely that the use of these nanoparticles, after supplementary 

studies, can be suggested as complementary data in the treatment of cancer and could have other 

biomedical applications. 

Keywords: Liver cancer, silver nanoparticles, anti-inflammatory effect, Amaranthus Cruentus plant.  
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