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 #	�$ � �� ����%����� &� '��(�)��HN SCC 
(Head and Neck Squamous Cell Carcinoma) 

) +	�� #�,- �	 .��/ #�0�� "���/1 �2��3�  �� �� �	 � (

600 
� 7��8$ #( 9� ���- 	��� ��8� ) 	�/2.(  

)�� �<�=���>����???� '��(�????%����� &??���� � ��  

����%@ #	�$?���� � 
A�B� &���� &��/ � 
�? &

��C�??)��D< +�%%��?) ��� 
3�=�A� �	 (??� �F �??� �  

) #���)��1"�G���> HC������G�> ( H���� ��� +�%%� DNA 

(Deoxyribonucleic Acid)  #	�$ � �� ����%����� �	

.��� +�/ +�����  

�� I�J� K��8�� #	�$ � �� ����%����� &� '��(�)

  �� 9�1915 
� #��D  
A�B� #<�%����� &���� �� ��	

#�0�� 	�N�� �	 �� K3D "������ ) �D��	 
D��	 ���3 .(

 O�P� :&��/ 
D��	 #<�%����� 
A�B� &���� "����,�

) ���2%�4 
D�� +	�� ���D S
��TU H�<� S&)=� O�P� S(

BMI (Body Mass Index) )5� S( � 
D��	 �/��,

�D�V� ) ��� 
����� ���3.(  

 �� �	  W�PX�� �	 
N���� W����Y� S���� ���

 K��� W��� �� #	�$ � �� ����%����� Z����$��	

 9��� K��8�� � #��	 ����%����� &� '��(�)�� 9���

 � [)D������� ��!�D ����%����� &� '��(�)��

��CJ <� .��� +	�	 \� #��	 ]�� 9� 
��� ���H�  ���

 S
!��- &��/ 
D��	 ����%����� #���	 	���D����


��/ � 
D���	���> ) ��� 
D���	6.(  

H�<� 
2D�- ^����    
��>���D &��/  ���� 
D���	 ���

) 
A�B�7) 
%A� #���`��2�� S(8 
/���$ H�C�� ���� S(

)9 � b��V��� SI�,� S �,�� &��/ 
/���$ H�`� 	�N�� � (

��  `��� S���2�) 
2P� 	�)�10) �� 78�� S(11 S(

) c�X� d�,�=�12) 
��@ ^���� � (13
� ( .�/��  

#���	  ����%����� &� '��(�)�� 	���D���� ���

��	 ��,@ �	 
D��	 ��CD���D ���� �  #�D�� +�D9 ���	 �D�

) �%�X� 	�2,� �� #������ "��2 "�� 9� +	�V��� "�%e�� � (

#���	 2D�- ^���� 9��� f��� �� 
g�� �	 
�! ���/ 


���	� ��	��B� �� �N%� 	���� 
� #���	 �  �� �-�� �� .		�$

 
�����	 ��h%� �� 
��20 	��� ��� �� W��=�A� ���T� 	����

 ��� ����) �%���� 
D�0���i ����� �� 
��2���� ��  ���

��� �D ������  ��� �  � 
=��� ���� &�CD��> � (#�� ���

W��� ���� 
2D�- ^���� ) ��� ����$14.(  

 
��20 .��%� 9� 
D�0���i ������	 ��� �� j�3B�

)15  �� �	 (1960  � "�C������	�> ��� �� ��� �� �

.�/ I��/ +��( ��	 �� �%Ck��/ +��$ 9� �� #( W�3��� 

 	��! �	 �)���( #�0�� 
�� �C�l�35  �D��D ��8�

 9� +��$20 .�- �� ��D	 ����  	��! �	 � +	�� ���(114 

+��P� ��8�  	��� 
D�0���i ��=��� ���� �� 
���$ �

) ��� +	�	 ���J ��m=���U16.( 

 �� #����$ 9� +��( ��	 �� W�2���� �i�!  �! �	

 n�A� 
D���	 
��/ ������	 H,� .��%� 9� 
)� #��%�


� ���- 9� .�%/��  "�� S"���`� "�� �����	 "�� �


�  �C��� � "������k���S"��C���  �/��)17.(  

�g�� 9� 
)� ��V%�� +	��D�� � Violaceae  
��� +��$

 
D���	 o��� +��$ "�� �� +�/ 7��8$ .��� #����


��,�=� �i o��� &��/ �	���� )17(
���)�� �i S 

)18(
�D( S 
D���C�� 
=��� ���� � 	��	 )19( �	 .

��=�A� � p	�� q��� +�/ r�ND� #���)�� � ��D )20(  ��=���

 ���  
��+��P� �  ���� ��V%� 
����� &��� � 
=�D����

D� #�0�� � �����`����D��	 H!� � ��� +���� W�2s� �� .

��=�A� �	 ��  +	�	 #��D �/ W�2���� ���! ��V%� ��

 
=��� 
$�%�� ����� �� ��� 
D����� ����k>��)��

(cytotoxicity) �D��	 
�F�� )21 .( 9� 
���$ �����k>��)��

��$ W�2���� "�� �� �%�C� 
�28-32  � �D��	 �%��( ����

�	�J �C� � 
=��� ��u)� ��,� �%D�� 
D�$�D�$ W��s� �� �%

�%%� 	�N�� 
�!� ^�23D� )21-22 +�/ r�ND� W��=�A� .(


� #��D  ���� ��V%� 9� +�/ ��- ��������)�� �� �%�	
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D�0�� ���U251  �(�����`����$)MDA-MA-

231 (#��C> #�0��)  �BEL-7402  �%�C� �sl� (�����k�)

)23-24 �i S
D�0�� �i ����� ����	 �������)�� (

 q�B� �	 �8�=��� ��=��� ����	 "�%e�� � 9��� '����

) �%�C� +�m����9(24 �)=�� "�� .(  v�U� 9� ��)@�� ��

"�G���> #( SF�� ������> � �%�C� ��  #	�� �=���� ���� �� ��

v��%� ���	 #��%� �� ) ��� +	��25 � 8D���� [��� .(

) #���)��26
�( +��P� ��sw� (-  ��u)� �� ��V%� 
�)=�

 ���  .�D	�	 ���J 
���� 	��� �� H!� #	�$ #�0�� ���

#( #��C���� �	 +�sl� 	��� �� �D	�	 #��D ��  ���

&��� #��C���� �	 ��! �� � 
����� #� ���-  #( 
=�D����

D�`� &�=	 �� .�D��	 ���J 	�-�� 
=�%� W�2���� ���� � ��x�


� #��$ ��V%� �	  9� 
2��%� ���C� .2%� +��$ "�� �� 	��


�D( 	��� .�/�� #���C��  

#���	 �C)/ &��/ ���T� 	���� �� �-�� ��  ���

����%����� &� '��(�)��  ����   	�2,� r�� � 
D��	

K�> ��	 ��,@ 
0 �	 ������ "�� 
,$(  "�%e�� � ���� �

9��� #���	 "��  �2D	 �� ���/ 
2D�- ^����  9� O�� S��

+��P� 
=��� ���� � �/� ��,� �s� 
���� ��=�A� "��  �

 ��� +	� �� 
��X�D� �s� &�CD��> �� ��V%� +��$  �	 H���� ���

 ��� �� �C��3� .	��  ���D ���  

+��P� 9� ��� W��2� ��=�A� "�� �V� ��i��  ��V%� �

 ��� 9� r��� y�� ��  � �/� ��,� �s�  ���D � H���� ���

 #	�� ���	 W��� �	 #( Z� ��i�� � 	���D 
=��� ����

+	� �� #( �s� S����� "��  &� '��(�)�� 
=��� �

.���  ���D  ��� �� ����� ����%�����  

  

��%� &�' � ��  

 ��� r�ND� &!��� .	�� 
��m����9( � 
��N� I�D 9� ��=�A� "��

��,� &��/ +��P� �  � ��,� 
���� � 
=��� ��� S
���$

7�� �� 
=��� ���� �/�MTT :��� ��9 n�/ �� �� 	��  
����� ���� :
���� !  

+��P� ��,� ����  W�� �� ��V%� +��$ ����� 
���$ �3 9�� 

 +�/ Z�� +��$ [k� .�/ Z�� +�m����9( ���	 �	

 )300  #( 9� [> .��(�	 �	�> W��� �� #��� �	 (r�$

%� +��$ �	�>#� � ��V-#�8m� )CH3(CH2)4CH3( 

)Sigma, Germany( +��P� .�/ v����  q��� +��$ �

 ��A3� ���	 +�m��	)VarghaTajhiz, Iran(  �� z� �	

 	��! �	 &�� "�� .��( ��	24  .����ND�  �0 �� ����

+��P� 9� [> +�m��	 9� +	�V��� ��  `! OT! &�� ���$ 

Rota Vapor )R300, BUCHI, Switzerland(  r�ND�

 .�/ {��Y� +��P� � �/ ��X2�  `! &�� "�� 
0 .���$

��!�� 9� +�D�� 
J�� �	�>  r������ �	 &2J �)CHCl3( 

)Sigma, Germany(  ��,� 
������� "����� �� �/ &!

.��	�$  

:
"#�$ %&' 

+	�  
=��� �KB ) KERATIN-forming Based on 

Isoenzym Pattern- � &� '����)�� (
D��	 ����%����

 �HUVEC )Human Umbilical Vein Endothelial 

Cells-  ���  ZD�� 9� (#�CD� O�D �%� ����  ������D� ���

 ��� q�B� �	 � �/ ������� #���� �����> ����CD� 
=��� 

DMEM)Dulbecco's Modified Eagle'smedium( S

)Merck, Germany(  ���!10%  � ���$ "�%- r�� �-

�����$�" .�/ +	�	 ���  

 ��� [k�  ������)D� �	 ��5 %CO2  S(HF212UV, 

Heal Force, China)  �� ��� q�B� � +�/ ����,mD3 

.�/ +	�	 	�N� ��� ��� Z� 9�� 

 ()� �� ���*
$� �+ 
"#�$ %�,$ 
$��+MTT: 

+��P� 
=��� ���� �s� 
���� �,-  7�� 9� 
���$ �

 7�� 9� +	�V��� �� 
N%���DMTT )Sigma, Germany( 

 W�%�C��� H�8D( ��=��� �� 7�� "�� .�/ +	�V���
 �� ��� ������ +�D9  ��� 
�����%����� 9�D<�����	

 }D� 	�9  ��B�MTT  ��C��� �� ��  }D� KV%� ���


� &��2� #�9�����  ��C��� "�� .�%�  �	  ��B� ��U ���
 ���C��V=�� &��� �	  `!)Valhoma, Tulsai, USA( 

 .�%���$ ���J KN%� 	��� �8�F� 7�� �� [k� � +�/ &!

 ���> 9� Z��@ �� �	96  �D��)Gene fanavaran, Iran( S

180  [k� .�/ ��X�� 
=��� #��CD�k��� ���=��)��20 
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�h�U 9� ���=��)�� Z��@ �� +��P� ]��X� ���  ���i� ��
 �� Z��@ �� 
��,D HN! � +�/200  Z� .���� ���=��)��

 Z��@� ��� q�B� ���! 5 %DMSO )Dimethyl 

sulfoxide( S)Sigma, Germany( #��%� �� +��P� #��� S

 q�B� ���! Z��@ Z� � �/ ����$ �hD �	 
V%�  ��%�
���> .�/ ����$ �hD �	 ZD`� #��%� �� 
��,%� �� ���  ��

 W�� ��48  ������)D� �	 ����5%  CO2 � �/ +	�	 ���J

 ��� �� #( ���	37 
�D�� �-�	  [k� .�/ H�h%� 	��$20 
 9� ���=��)��MTT  �� ��� "�� � +�/ ���i� Z��@ �� ��

 W��2  #( 9� [> .�/ +	�	 ���J ������)D� �	 ����100 

 ���=��)��DMSO �D�	 #	�� &! ��h%� ��     #�9����� ���
	 �D��D �� dT- ���,D �	 � +�/ ���i� ~��  �0 �560 

 S���� �8�F� +�m��	 q��� ����D�D)Biotech, USA( S

+9��D�   ��%� Z��@ �	 
=��� ��3� ���	 .�/ ���$
100%  �	 
=��� ��3� ���	 � +�/ ����$ �hD �	

Z��@  
�h�U .�/ �2��B� ��9  ���� 9� K���9( 	��� ���

+��P� 9�  �� �D���� ]PD �� �� 
=��� W��! �� 
���$ �

%� #��IC50 .�/ ����$�hD�	  


=���	��3�	���		 �
+�/	�����	���	 ���		dT- � ZD`�	dT-


V%�	 ��%�	dT- � ZD`�	dT-
∗ 100 

+	� �	 �� p�� &!��� 
����  
D�0�� �  ���D 
=��� �

.�/ ���)� ��� ��  

r�D 	��� ����D  ��8��spss �XCD  �12 ���� .��	�$ 

+��P� �h�U �s� #��8�� 
����  � ��V%� � ��� I�D 

  ���D  ���)–  ��� ���	 �� (H����  ���  
J�� +�D9 ���

 ���0�	 [D����� 8�=�D( 9� +�D��)Two Way ANOVA( 

+��P� �h�U �s� 
���� ���� .��	�$ +	�V���  �� 
���$ �

 ��� ���	 +	� �� �	 +�D�� 
J�� +�D9 ���  �� 
=��� �

Z� [D����� 8�=�D( Z�)V�  ���0)One Way ANOVA( 


%�� �A� �	 ���0�	 [D����� 8�=�D( �  ���	05/0  =α 

.���$ r�ND�  

  

(�)*� ��  

+��P� �h�U �s� 
���� ����   ���)  ��� I�D � ��V%� �

 ���D–  ��� ���	 �� (H����  ��� +�D9 ���  +�D�� 
J�� �

 	�	 #��D ����D .��	�$ +	�V��� ���0�	 [D����� 8�=�D( 9�

 ��� ���	 +�D9 ��� �h�U �� +�D�� 
J�� �  ]��X� ���


%�� c�2��� +��P�  	��	 ��	)001/0 <p value ( 
=�! �	 S


%�� c�2���  ��� I�D �� �� 	���D ��	 )26/ 0 =p value(.  

+��P� �h�U �s� 
���� ����  ���	 �� 
���$ �

 ��� +	� �� �	 +�D�� 
J�� +�D9 ���  Z�)V� �� S
=��� �

Z� [D����� 8�=�D(  r�ND� ���0�	 [D����� 8�=�D( � ���0

  ��-) ���$1  ��- �2.(  

 ��	��D �	 "�%e��1  �2  ��� ���	  
J�� +�D9 ���

U ^��� �	 ���$���J 9� [> +�D���h�  ]��X� ���

 +	�	 K���D 
D�0�� �  ���D 
=��� +	� �	 ��V%� +��P�

.��� +�/  
  

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

���"# ';&<  

(���8 >�:�/)  
(@!�(�� &� ���8 A ��!�� $B�/ ��!C 4�7  ��(D� E��F!�  

100  58/68  46/5  

75  94/76  63/4  

50  92/82  41/2  

25  75/84  28/2  

5/12  08/91  24/6  

25/6  77/94  33/5  

125/3  03/98  93/1  

0  100  0  
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����2���� �
�� �
��� ������ � ����
�� :  �� ��������  � !" $�
/�� #��
� $�
% #��  �
&���� ���� '()*% #
�� +�,-� �
&  

���"# ';&<  

(���8 >�:�/)  
� &� ���8 A(@!�(� ��!C 4�7 ��!�� $B�/ 4  ��(D� E��F!�  

100  5/58  42/5  

75  32/75  74/3  

50  21/87  05/4  

25  59/93  05/2  

5/12  62/96  04/1  

25/6  15/97  6/1  

125/3  27/99  42/0  

0  100  0  

  

  

����0�1: ����0� �
�� ���� �
& #��  #��
� $�
% !"  � �������� �� ���� ���� �
& +�,-� #�
12 � '()*% �� #�� � 

$3��� �
���  

  

 ��	��D j201  ��� ���	 "�� +�D9 ���  � +�D�� 
J�� �

�h�U +	� �	 +��P� ]��X� ��� �A��� 
��20 
=��� �  �

�	 	�-� (
���D .���) '�)�� q� �=	��� �� �� 	�

� �
�

	.	���
  #( �	 ��y  ��� ���	  	���  
J�� +�D9 ���

 � +�D��x �h�U  	��� 
� +��P� ]��X� ���  S�/��


�  ��� ���	 #���  
J�� +�D9 ���  9� [> �� +�D��

.	��D �2��B� +��P� 9� 
�h�U �� ^��� �	 ���$���J 

j20 ��	��D 2 "�� ���	  ��� ��� +�D9 
J�� � +�D�� � 

�h�U ��� ]��X� +��P� �	 +	� 
=��� � H���� �A���  �

'�)�� ��D .���)
� (	�-� 	��	 q� �=	��� �� �� 

� �
�

	.	��
 ��  #( �	y  	���  ��� ���	 ��� +�D9 � J�� 


+�D��  �x  	��� �h�U ���  +��P� ]��X�
�  S�/��


� #��� ���	  ��� ��� +�D9 +�D�� 
J�� � � H���� �� [> 

9� ���$���J �	 ^��� �� 
�h�U 9� +��P� �2��B� 	��D. 
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 ��� ���	 ����( O`��� K���D ���� +�D9 ���  �

�h�U �	 +�D�� 
J�� +	� �� �	 +��P� ]��X� ���  �

+	�	 Z�)V� �� 
=���   ���- �	 ��`� ��0 �� ��3 �4 

Z� [D����� 8�=�D( 9� &��! ) ���0One Way ANOVA (

��� +�/ +	��(+�D9  ��� ���	  ��- �	 "�� j20 �� .  �

�h�U �	 +�D�� 
J��  +	�	 K���D #��� Z� �	 �� 
���

+�/ 
%�� ����( O`��� �D� ) �D���D ��	05/0 p value > (

#��� �	 q3� �� 
���� �	 �  O`��� �%/�� ]��X� ���


%�� ����( ) �D��	 ��	05/0p value < (.  

  

 
 ����0�2 .����0� �
�� ���� �
& #��  � $�
% #��
� !"  � �������� �� ���� ���� �
& +�,-� #�
12 � '()*% �� #�� � 

$3��� 5�6�%  

  

  

����3: 80� #��  ���� �
�� ��
�9 �:,6� ��*% ���� ���� �� ��������  � !" #��
� $�
% �  �� '()*% #�
12 +�,-� �
&

$*�� ;<�) $>�? @�� 
% �
��� $3��� #��  = ����05/0( 

���"# ';&< 123�/ 4  

(���8 >�: �/)  
1 2 3 4 

100 58/68     

75 94/76  94/76    

50 92/82  92/82  92/82   

25 75/84  75/84  75/84  75/84  

5/12   08/91  08/91  08/91  

25/6    77/93  77/93  

125/3    03/98  03/98  

=�.>�    00/100  

=#*??/ �$�� �@� A� �#./�" �� ���+� ���A ��" B@*C D�???E
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����4: 80� ���� ���� �� ��������  � !" #��
� $�
% #��  ���� �
�� ��
�9 �:,6� ��*% #�
12 +�,-� �
&  �� '()*% �

#�� $*�� ;<�) $>�? @�� 
% $�
/�� $3��� � ����  =05/0(  

���"# ';&< 123�/ 4  

(���8 >�: �/)  
1 2 3 4 

 5083/58    

75  3241/75   

50   2139/87  

25   5961/93 5961/93 

5/12   6261/96 6261/96 

25/6   1564/97 1564/97 

125/3    2778/99 

=�.>�    0000/100 

=#*??/ �$�� �@� A� �#./�" �� ���+� ���A ��" B@*C D�???E
 �� �������??F A� G� ����
 �F�� � ���H+ I*.J
 ��" �>.K" 4���
 4�(>� �.  

  

+,-  

��i�� 9� 	�� W��2� ��=�A� "�� �V� � :»�F��« +��P�  +��$ �

+	� �	 9� r��� y�� �� ��V%�  &��/ K���9( 	��� 
=��� �

 ��� H���� ��� ���%����� &� '��(�)��  
��20  ��� �

 � 	���D 
=��� ���� � �/� ��,� �s�»���D�s«  ���	 W��� �	

+	� �� #( �s� S����� "�� #	�� 
=��� �  &� '��(�)��

���%����� ��� 
��20  ��� ����� . ��CJ ��=�A� "�� 
0

��i��  �� ��i�� r�	 ��CJ � 	� �V� � �/ ���w� �V� �.  

+��P� 	�	 #��D ����D �� ���0 ��  ��,� f��� ��V%� �

+	� �	 �� �	 
=��� ���� � �/� H���� 
=��� � 

���%����� &� '��(�)�� 
� 
��20 �  ����� 
=� 	�/

+	� �� 
=��� 
$�%��   ������  ��� � &� '��(�)��

���%����� 
��20  ��� +	� �� )7����`���2�� (��� �����.  


� �hD �� ��=�A� ��� ��=�A� "�=�� �i�! �  �� ��� ��

+��P� 
=��� 
$�%�� � �������i �s�  �� �� ��V%� +��$ �

+	�  	��� 
D��	 ����%����� &� '����)�� 
=��� �

����
� ���J 
 ��=�A� #�%��� � ��	  �%��9 "�� �	 
,���� �

 � �/� ��,� �s� WF�3� 9� �	���� �	 
=� S��� +��D r�ND�

+��P� 
=��� ����  r�ND� �m�	 �������� �� +��$ "�� �

) ��� +�/27-29(.  

 }D��(Tang) ) #���)�� �27 �	 (2010  
$�%���s�

+	� �� ��V%� +��$ 9� j��� ������)�� W�2���� 
=���  ���

 
=���U251  � (�����`����$)A549  � (��� ����%�����)

DU145  � (W�����> #�0��) MDA-MA-231 #�0��)

 � (#��C>BEL- 7402 .�D	�	 #��D �� (�����k�)  

��=�A� �	 "�%e�� p	�� �  ��D �) #���)��20 ��=��� (

+��P� 
=��� 
$�%�� +��P� 
����� &��� � 
=�D���� �  �

 ��� �� ��V%�  H���� ��� H!� �D��	.��� +���� W�2s� �� 

	��mD��� ) #���)�� �28  �� �	 (2004  �����s� 8�D

+��P� 9� j��� ����)��� �� 
=���  +	� �� �� ��V%� �

 
=���A549 � (��� ����%�����)DU145  #�0��)

 � (W�����>MDA-MA-231  � (#��C> #�0��)BEL-

7402 �D	�	 #��D (�����k�).  

�=�A� �	� � #���� ) #���)�� �29 �� �	 ( 2008  8�D

 #��%� �� ����)��� 	��9 ��	�3� #	�� ���	 �� ��V%� +��$

 ��� �/� ��,� � 
=��� ���� ����� �� 
���$  ���

��	�$ 
���� H����.  
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��� ����D #��D �i�! ��=�A� ����� ���T� W��=�A� 
�

+	� �/� ��,� f��� ��V%� +��$ �� 	�	  H���� 
=��� ���


� ��=�A� �	 .	�/ ) #���)�� � ���� �30( �/ +	�	 #��D 

 ����� �� W�2���� ���! �	��9 #�8�� �� ��V%� +��$ ��

���- 9� .��� �������i � 
=��� 
$�%��  "�� �

"�D�>�� W�2���� )saponins(S <`���� )mucilage(S 

�����)�� )cyclotides(  ����x�D�`� �)flavonoids( 

 K3D "������ �i�! ����/ ���T� W�2���� "�� �	 .�%�C�


�D( 
� �2CD ����x�D�`� �� ��  ������  � [��� .�%�	

) #���)��31  �� �	 (2008  v���� �	 �� �D	�	 #��D

 ��V%� +��$ �	 	�-�� ��x�D�`�)V.ticolor(  ��,� f���

)  �D��� 
C��9( #	��azoxymethanol
� (  .	�/

��� 
C��9(
� �9`>�GD ��3=� f���  �D  �N��D �	 � 	�/


� 
����� ��,� f��� ��V%� �	 	�-�� �����x�D�`� .�D�/  

) 
D���J � ��g��� S���T� W��=�A� O`� ��32 �	 (

  ��2011  �	 �� �����`���D �� ��V%� +��$ ������ �i �s�

S�D	�� 
���� 
��m����9( q�B� ��=�A� �	 �� #( �  ��

	�	 #��D+��P� �/ +  �� +��$ "�� 
�)=������ �

  `! �� 
���� �	 .	���D 
$�%�� �s� �����`����D

+��P� #� �� W���� &��� �-  �D����)N-butanol(  �s� �/��

 "�� 
=���!� &�=	 �� 	��	 
=��� +	� "�� �� �������i

+�sl� W�2���� ����� ���	 	�-� I�i�� 
�D( �  ������

`! I�D �	 "�� �	+��P� �� �2CD    
�)=������ �


� �/��.  

) #���)�� � 
%�	���� �m�	 O�0 9�33 ����� �� (

 �������i351 &m%- +��$ �D�$  Z��D`�( � #�9��( ���

+	� ��  S�D	�	 ���J 
���� 	��� �� #��C> #�0�� 
=��� �

+��P� q3� �� �/ +	�	 #��D  �11  ����� ����	 +��$


� �������i  
)� S�/��+��P� +��$ +	9�� "�� 9�  +��$ �

+	� �� ������ 
$�%�� ����� ����	 �� 	�� ��V%�  �

+	� �� �C��3� �	 #��C> #�0�� 
=���  .	�� 
��20 
=��� �

��=�A� ����D ��=�A� �N��D ]=�X� ���T� �  �i�! �


� +��P� �� 
���� �	 �� ���0 �� S�/��  ����	 ��V%� �

�� 
$�%�� � �/� ��,� �s� ��� �� 
��X�D� 
=�  ���

 �� �2CD (
D��	 ����%����� &� '����)��)  ������

 ���  "�� &�� 9� .	�2D (7�� ��`���2�� )  ���D ���


� W��V� +	� �	 W��V� �� #���  K���9( 	��� 
=��� �

��=�A� �	 �� ��BD �� S	�� +��/� +	� �i�! �  
=��� �

��=�A� �	 � ���%����� &� '��(�)��  
%�	���� �� 

) #���)��33 ���J 
���9�� 	��� #��C> 
����� 
=��� +	� (

#< #�/ #��� .��� ����$ +	� �	 ]��X� ���  
=��� ���


� I�%��  #�C)� 
�� 	��� �� W��V�� ����C! f��� �D���

.		�$  

 "�� HU� 
�� �� ��� "�� �i�! K���> ��	��B� 9�

7�� �� MTT  ��sw� �B� 
=��� 
$�%�� 
���� ����


� n�A� 
��m����9( �C� "�=�� #��%� �� +	�� Z�  �/��


� �� 
=��� 
$�%�� q3� 7�� "�� �� 
=�  	��� #���

 ���U ���- 9�  ��� ��CJ r��� �� "�� � 	�	 ���J 
����

 S
��`>����DNA  ����$ ���J ��sw� �B� ���%����� �

�� 
�� �� �N%� �� ��� .�C�D 
���� &��J S+�/ 
=�

#�)�� 9��>�>( 9� 9��)D p����� 7�� "�� �� "�%e��  ��T>

��	��B� .�� ���� .�C�D  7�� 9� +	�V��� ���T� ���

 �����)��)Micro Array( )34(  9� 9��)D p����� ����

 ��sw� �B�) 
=��� 
�� &�=	 
���� "�%e�� � 9��>�>(

� �B� ( ��� ��CJ r��� "���$���J+	�� ��sw  	��� �


� 	�,%��> K���9(  #��� ��2=� .		�$  ��	�$ ��� �� ��0

 +	�� Z� ��sw� �B� 
=��� 
$�%�� ����� W�2s� 9� [>

 7�� �� o��MTT 7�� ������> ���  ���- 9� ��

 �����)��)Micro Array( 
� ���J K���9( 	��� .	��$  

  

��	)�  ./	0  

� ����� 	�	 #��D ��=�A� "�� ����D 
=��� 
$�%�

+��P�  �+	� �� ��V%�  � ������ 
=���  &� '��(�)��

���%�����  +	� ��
��20  ��=�A� "�� '��� �� .��� �����

+��P�  �+	�� #��%� �� �D���D ��� ")�� ��V%�  � �� 
��20
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 ���� �������%����� &� '��(�)�� � �	�� ��� S �� �	

7�� �� �m�	 
��m����9( W��=�A� r�ND�  �!  ���RT-

PCR )Reverse Transcription Polymerase Chain 

Reaction( 
� 	�,%��>   .		�$  
 

 +���/ 
��3�3B� n�0 &��! �=�3� "�� *394584  � +	��

#��D	 +�)�D�	 ���� n�0 "�� p�3! ����  +�m�D�	 
)/8>

 
)/8> r���#�,V�� .��� ��VB�  
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Abstract 

  

Introduction: Malignancies are the main cause of death in developed countries and the second cause 
of death in developing countries. Head and neck squamous cell carcinoma is the sixth 
most common cancer worldwide and standard treatments have failed to improve its 
survival rate in the past four decades. In addition, these treatment modalities give rise 
to various complications. Recently, research has focused on natural substances with 
anti-neoplastic properties that are specifically directed against malignant cells and 
have less potential for complications. The aim of this study was to evaluate the 
selective inhibitory and cytotoxic effects of violet extract on malignant cells 
compared to normal cells. 

Materials  

& Methods: 

In this in vitro study, photometry and optical density (OD) techniques were used for 
MTT test to assess the cytotoxicity of violet extract at a wavelength of 560 nm using 
an ELISA reader. The cell survival rate was calculated by dividing the difference of 
blank OD in the treated cells by the difference of blank OD in control cells. Data were 
analyzed with two-way ANOVA to evaluate the concomitant effect of violet extract 
concentration and cell type on the percentage of residual viable cells; one-way and 
two-way ANOVA were used to evaluate the effect of the concentration of the extract 
on the percentage of residual viable cells separately for each cell line by using SPSS.  

Results: The results showed a significant relationship between the percentage of residual 
viable cells and the different concentrations of the extract (p value <0.001); however, 
there was no significant relationship between the violet extract concentration and cell 
type (p value > 0.26). 

Conclusion: Based on the results, the cytotoxicity of violet extract on malignant cells (SCC) was 
similar to that on normal cells. Therefore, violet extract may not be useful as a natural 
substance, with less side effects, to selectively inhibit malignant cells.  

Key words: Toxicity, SCC, Violet. 

  
  Received: 15.9.2016  Revised: 17.11.2016  Accepted: 22.11.2016 
 
 

How to cite: Khademi H, Golestannejad Z, Sadeghi M. Investigating the anti-proliferative effect and 
cytotoxicity of violet extract against SCC cells in vitro. J Isfahan Dent Sch 2017; 13(1): 1-11. 

1. Associate Professor, Dental Research Center, Department of Oral and Maxillofacial 
Medicine, School of Dentistry, Isfahan University of Medical Sciences, Isfahan, Iran. 
2. Corresponding Author: Assistant Professor, Dental Research Center, Department of Oral 
and Maxillofacial Medicine, School of Dentistry, Isfahan University of Medical Sciences, 
Isfahan, Iran.  
Email: dr_zgolestan@yahoo.com 
3. Dental Student, Dental Students Research Center, School of Dentistry, Isfahan University 
of Medical Sciences, Isfahan, Iran. 


