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 ��� ����
 ������	�
3
 ����� ����4
 !��"# $%&�'5
 

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

2 - �
�!"��� &��% ���� ��	�� &��&�
 ��� � ���� �-�!"��*$.�� 
����) �
 !"���� � �#�	/�*#�	.  

3 - ��
�!"�� ��"
1 ���� ��	��� ���� �-�!"�� �*$.�� �
 !"�� 
����)�� #�	/�� �*#�	.  

4 - -��� 3
4��
� �&��% 5*���� &��% ���� ��	�� &��&�
 ��� � ���� �-�!"��*$.�� 
����) �
 !"���� � �#�	/�*#�	.  

5 - �
$%�� 7�&��

�
8 ��	��� ���� �-�!"���� ���� ���� �
 !"��� � ��
'( �	) �#
$%	&*#�	.  
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���)� : +�%	, -�./�# !�0&�12�3 42&5 6	� % �#2!%& �' �%7%&8
 38 :�% �;�#. &=> ?/'% �' %24  :�5 !�0&�&�@A5 7#  �� BC��D� C=
 

7 ���	/��8� /�E��
 
� �3�' .�	��	��4 8 �F�G H%���	/�I�� ��
2 J5%&/�% �# �� :�%� chemoprevention �/�%� �#�    �C�� 
!#&C� ��	F'

!#&� 7 2�  ��7&K :L,&'!�0&� 
2%H #�%# M)�. �	��	� �� -#%# !�L� N�O"�=��4 
� ��%	5  !�0&� H7&' 1���:�%� -#7�  7 -�C3  C2� %� !� 

 �'&�>A5 '�#H%��. % �#24 �	��	� &@% M�7JK�4 7&'� P�5�& I	F� ��� ��0&�
 HT_29 ��&'
 �3.  

+7� 7 #%	���: % �#24 '&Q5 M�7JK
 "	F� -#�
 HT_29 �� �#�R DMEM �3 -#%# :L� .&@% :SFT ���  �	C��	� UF/V��4  &C' 7�� 

�3� F�I	 ��� ��0&�
 HT_29 +7� �' MTT ��&'
 #&,2
� "	F� W&� 6	�
  R�	5 -�3 X�)"%Y�� �Z��� DAPI  MQ�C�  �C3 . ��C�5
 

'&Q5�N� F�5 :�G 7 ���3 �%&�5 ��' ���B -#%# �� �%Z8% $&� H% Instate 3 ���� !	�H� 7� one-way ANOVA #&, -#��/�%2�. 

�/8�2��: "	F� X�)'
  :SFT �#μM 50 	��	���4 0 H% \K
 24 5 :D���
��� 53 �3 ������ �;�# )IC50.( 0 H% �O'
 72 5 :D��� 
��C� 

�3 M��� 7 !�3 �F`	�%72� I	F� ��� �� �# -��H�R �3 -���L� :L�. �a���
4 ��!%Z I	F� ��� K�	H	/K    RC�	5 -�C3 YC��  �ZC��� 

DAPI O5��4 �3.  

�Q�/� 7 b�'�&�,: �' �G	5 �' �����&� "	�"	�
 :"�>#  P�5 �# -�C��� C�&  "	FC�
  �C�%	5 7
2  �	C��	��4  �C)"% �#�  4�c57&CK  ��C� 

K�7&K	5	/K�d  ���� 74�c57&K ��� /��
 K�	5	/K�d 7 �����&� !	a�� �)' NF-KB  7AKT
 
� !%	5 %� !� �' !%	�D 2d    !�0&C� �Ce B��D

8&O�
 #	��.  

-E%7���F� ���: �	��	��
4 !�0&� 
-#7�  I	F� -#���0&�
 HT_29
 H	/K	K�.  
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���)� 

 #
=	%*��  ��D*
� 5*	� ��
C�' 
� �
 -�
'  E' F��G 

 ��*; ��
/H IC1�J ��� #( 
' #
/1�-"	 � ��  E!�	�  ��

 � FE' K$'� E*5 '� �
EC�   C�� �� #( 
E' FE�'
�
 � E�J  ��E.'�* 

 JE%� �����)	'.  �C�E�  �"
E
���  EL�	1�   "
E
�� �E�	� �� 

M�� �
� ��*N  #
=	% #

���
 -4�
' 
�&� F' 
�O   ��	E:�

B"
1� P

"Q�� � E*5 M��  �
E�  "
E
����  B= OE
���� EI� 

%�EE.����$�;  R
EE�&� ��-EE44� �
EE� ��EE$���(*S  FEE1��

���
�5 .'��
�  T�1 ��) F' ����	� -"�.    ��E= FE' ���	
�

�	� ��	$.���
B ���
� F' #��4� $"(�   �EU FE' 
���
�� ��

in vitro   �� 	E'�  >��E%  �
E�  "
=	E%�   
E
�( ���E
*G  �

����V   ���E
 � F$8	� ��	W 	:XE
  ��� 
E/"( E*'
�  �E
  -"�E� .


������ ��C�
�*  	' ��K�>��% �
� "
=	%� >��%  �
E� 

� Y&
% Z
 O
����-  -4"

Y*�"( 
� � 
��	$.'�%�  F' [�'	


�
EE%-4"
C�� � �$4EE% DNA " ��EE��   ��	EEW FEE�CL ���EE


�EE
 -EE4�� )2�1.( Cancer Prevention�  ���EE
 �� ��
Z$EE%�

��C�
*� B=�I�� �$4%�  E*
 '� 7�E&�*��   E/
 JE/1 ����
 

J!�	' *
 ���1�	� J%� #
=	% �� )3 .( T�\�M��  �
E� 

�	'�
�� �	'� � G�
��]� � ?	
 
�	 �
"�  �#
=	E% �� 

	�)9EEE�  -EEE"�� ��#
=	EEE% �EEE*�� 	= ��EEE*V OEEE
��� 

Chemopreventive JEE%�. �	���
EEB�  FEE��EE
 "��� -EE4

EEE.
�
�	� &��EEE% #���� ���EEE�	 �EEE% �	EEE��C� �� >�

\�B=	�I� ����� ��	W ^-� ���
 �� 
"����* J%� �
�� �*5 

.
�
�	 � F' � F$��� ��*5 	=*V �	8*-4 #
=	% �*��   FE' ��

	�)9� ���-"� )4 .(  F"_
E%50000     �� #
=	E% ��
E� ���E


�*#�	 a!��b  �����
 ���   FE� �C�)-E'  �
E�  E������ 

/1�EE� OEE'
W ��-EEI�� � ��EE*5  c
EEd$)� ��EE) FEE' �� �
EE
(

�
 ��-4.  ��1 ?��' ���� #
=	%��
C�'  �
E�   e
E"	P)

 ���'� �� � 	f"�]� 
�%�5 
� #
=	%*D  E
�� ��5   JE��

� ?	
 
�	 �
"� #
/1 �� #
=	% �� )� #
=	% �� S�*F( 

 Q�.�
�
 ���. � ��*#�	 "�� C��5    
E
� JE%� ��	W	' �

(

F"
Z%9$
 � 5%�]� '��
C� 5�*
�  	E�   "
E/1 ���-"
$E%� ��� 

�
 -�
'. =	%�?��' ���� #
 	
 #
=	% �� S��   �-EI
 �


�%�5  
E� #
=	%*D  E������   � #
E"� � #��	E
 ��* E"�	� 

�EE
 -EE�
' .$"7EE�;EE�
 ��g 7� �EE*Y �hEE\�* �EE
 -EE"���  ��

Y/
 5*	�  O
����-44��
i*� �C�)-' �
�  #�jC� k�$a


��� F$8	� 	f" �� ?��' ���� #
=	%. � ��*�
i *;  ����

"
=	%� �� ����$�>
 -L ����
' OW�*- 8-6  J8
' �� G/1

B=�I� �*
i��� �. � 
'*
i� � E*5  GE/1  
E�   ���� JE8
' ��

.
�
�	� %�&
4 �n4 #
=	% ��  ��>��% 
�  >
I8�
  ��E� 

)	' F��  G�" 
/"( ��Y/
 �	� �
i*� �� -"��� #
=	% )7-

5 .(
������5 *
 �� �&�	8*O  #
E$
 )Diferuloylmethan (

 FEE�5-2 %�EE!� �� FEE'�H����O EE
� -EE�� �� �EE*��� �EE��
 

Curcumin longa ����"
) F' V�I$
 Zingi beraceae  �-1

 J%� �-����� F��  c��)�$"(  �"�-�E.���  -Eq'
/$&�� � 

�����$���(�	� J%� )8�9 .(
������5 *;  
EC$
 3K�*� 

OEE
��� �� Chemopreventive ���� FEE� JEE%�� "
�
�YEE. 

� ���' F"
�-4H OC� � ��
WF�L	
 F% 	� J% =	%#
 ���* 

 J�� ��	�:9�  ��	W-��. 	:� Chemopreventive 
������5 

s
B*	��  OL�	
 FC� ��#
=	% �*��  	=
E) F' �

 E�J \ E�	 

CEE%�  #(�EE
 -EE�
' )4 .(
�EE�����5 'EE�#
 &�
�-EE"
 � 

t"(*"7��; 
���$u%� ��  G�
� �� 
/"(�
  -E��  E4jC��5 

  JEE%� ��
EW>��EE% �
EE�  "
=	E%�  FEE' ���C�EE� �"
EE
��  �



����	�"� -4� 3
.L. * E��  ��M��  �
E�  �EU��   OEC�


������ �C�� �"

�� 	= �� J%� 5�C
*V    #�	E� >
EI8

-�
' ��$���( v �	'
E4'*5   "�E H e���  ��
E�'�	�   FE

"	'

&��% ?	
� -1 M��*-� �	' ���   &
E' F�wE.
 	' FB�\�4� 

���� J
�
�
�*  Fx����
 -�� )12-10.(  

#%	� 7 +7���  

�� �*5 &��% ��� G��t�� HT_29 �� $."���$  ��$E%
� 

�EE*#�	 /�EE�F -EE� � g�EE�
 �� JEE!� DMEM �
EEL� 

10%FBS(Gibco, UK)  �U/ml 100 4�� 5���% �μg/ml  

100 

�$�	$%�* E.�5 (Gibco, UK)  �
E!8 �� %5 CO2  �



�� 37  F1���$"
% ��	�  �� ;%K8cm 325   SuE% �
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 ��-I� F'105×1  	' >��%���
 	$�& �� �� E�J  
E��   JE!�

24 
)-EE� ���� JEE!� FEE" .>��EE% �
EE� HT_29  ]�EE" ��

 �-4B.H�
 -4�
' #��� 7
%
� ��f4
 F' �h&� �-$'� >��%  
E� 

g%�� μl 500 	�*.u�5 25/0 %�-
 F' 2 W�� FE�   kE� ��

 �� S� � -"-� �-1 ;%K8 #-E� �-1    E<4) ��Ef4
 FE'� 

#-� �"( 	:�*Y 	�*.u��5  ;%K8 	� F'2 ���
 	$�& �
�g 

J!�  �
EL� FBS   F8
Eq�   �
EL >�E��
 � -E��  E�
�g 

	� �J!�*.u�5  #��&
8 F' >��% �15 ���
  	E$�& 4
$  OE�

-� .	$"
% �� S�*7�Z  
E
� ��� 25  FE1��  �$"
E%  ��	E�  �

 ���1500  �-
 F'5 W��F��� >���
 ��* � ���*F$a -� 

."
u%�% ��#� &��%� /��F �	� E*- . -E'*5    FE� ���EU1 


�EE�� 	EE$�& EE�
�g EE%� FEE' JEE!�Q� &��EE%�  �� OEEU
L

%	$"
*7�Z  � � -E� F8
q�� 7
E$u   JE8	� ���EU . >��E%  
E� 

;%K8 F' T%
4
 ��-I� F' � �-� M�
C� cm 25  �*
  ��

J��� �
� &��% J!�� -4$!� O�$4
. &��% M�
C��   
E'


%�C� �_ �� ��
Z$%�*	$
�$�  JE8	� ���U.    OEL JE/1


�EE���� ���EE� #�	EE��5  �� >�"
EE��96 %FEE' #��EE4�  >KEEL

-� ��
Z$%� .419/18 
��� �	� ���� ��  
�E�����5  ��10 

���
 	$�&   >�"
E��96% (Merck, Germany)   -E� OEL .  FE'

� ��f4
��
C >��% 
�  >���
�&��F  Jf�\ 
'5 
� E��   �_�E



������5 /��F -� �  �� S�8�	$� #�	� 	8 ��*�� ºC40- 

F " ���� -� .
�
" F' F1�� 
'*��-� 
������5 &�� >���
�F 


'*-  ��	� � �
'�C�
 �	� ��*g /� ��" #�-'�F ���.  

J/1 I���5  
E�' -U�� )viability ( �E%>�  
E� M�� �� 

MTT -� ��
Z$%� )Sigma, UK.(  M�� 3
E%�  MTT  	E'


�*F �"( �	��C�*C�  ��>��% �
�   �-E"� �E
  -E�
'.  -E'*5 

 F� ���U>��% �
� ���� �-"�� Y*�"(  �
E�    � ���E' >
EI8

L� F' ��
W�R
 ��

 MTT  �E
  -4E�
' � � � 	E:� � E*5 L� E��R
 

n"� F"�� �
� ���	 � �� n"�O)� >��% �
�   �E!� �-E"��O 

�
  ��	E��    OE)�� �� 
E
� >��E%  �
E�   	E:� ��	E
� � �� E*5 

n"� F"�� 
� �*�- "�C ���.  J/1 M��MTTe�$%� �-$'� � 

mM5 
�EE�����5 /�EE�F -EE�. cell/ml 105×5/1  	EE� ��

�� ;�
H�J 24  ���� J!� F"
)-� .S� �� 24 J�
%  �

B.H�#- >��% 
� �� k� F' E�J � >��E%  
E�     ��	E� FE% FE'

	$4�>� � Y� ���
C .���Y  -"-E� .    �� gE�8 >	E$4� ��	E�

�
 {	I
�g  ���' J!��&
L�� F�     �� >�"
E�� YE� ��	E�

F' #��4� 
����� >KL�5 ��*J8
  � �	���	� �
� ���
C  
'

Jf�\  �
E� µM 80-10    �-E
 FE'24� 48  �72   J�
E%

���
C -"-� .� �� S� �
C� ��
E'  �
E�  "
E
�� )24 �48  �72 

J�
%(� 100 
��	�&�	$ >���
 �� MTT  F8
q� F"
) 	� F'

 -� �4 %
'��"� J�
%�#�  ��

�� 37  F1���$"
%  ��	E� 

 ��� FE'   JEE8	� �
Ei"� ��E" ��    �
EC�� �� SE� �EE%
'��"��#� 

1000 
�&�	��	EEE$ �*>�"
EEE��	��� EEE%��-� )Merck, 

Germany (�-� F8
q. %��- � ��*�>�"
��	��  |�
'�
 ��� 


EE!\R & >��EE%EE�� � � �-EE�*>�"
EE��	��� EE% ����>��  �-EE�


����'�       >�E��
 JE&
L FE' �� #��
E
��8 >���

E"���(�� .

��" Qh1�  }�
 >�= ��570  � -E� F$8	� ���-"� 	$
�"
" 

� F&�
I
 VB=*�	 -U�� >��% �
�   �	� FBE%
�
 �-E"� E*- 

)13.(  

100× )OD I&/��/OD :�5(  

Y�� �Z��� DAPI  

4,6-diamidino-2-phenylindole *;  J"
%���8 n"�

�	' F� J%��  �
�' >��% F$.� �-�
!
�
 ���  ��
 -"��� 

�W >
d��� C��
 �� L
" 
' E�F  
E��
'� A-T  F$E�� �� �� 

DNA -4� ��	W	'. � �� S���
C >��% 
� 
' Jf�\ �
�  ���



����� 	f"�5 	u% �� ���_ #

� #-� >��% 
� 
' PBS 

F' 
��(� �!$.�     E8 ��Ef4
 FE' � -"-E� �����S�   #-E�

>��% 
� F' 
/"( ���-�
 &

	8�5 1  � -� ����8� -U��15 

W��F�  #���*>
ja J8	� ��	W . Su%5 W�� FE� �� E�J  ��

��� ���
i
� 

�(*�
 ! J8	� ��	W .&

	8�5  E
��( F'�  ��

F��� � ���J 24 F"
) ���    #( FE' � -E� }�
)�	�* #�E$ 4 

��8� -U��-� �� .�	�*#�$ h�~�Z" T1�
*	�   >��E% R
!\

n"� F' DAPI �
 ��	� . J�h� �� -I'15 W��F�   }�
E) �

�
%� �	�*�#�$  >��E%  
E�  
E' PBS  ���� �E!$.�  -"-E� � 
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J*
/"�� n"� DAPI 1 -U�� )(Gibco, UK  ����8� #( F'

 J�h� �� -I' � -�20 "
:�F 
' PBS �!$.� ���� -� . 
E' 

F1�� F' 3
.L #��' "�n  DAPI ��" F'� �*5 
' F�L	
*- 

�
� ��*��   
 gE%�� � ��E� �
i"�� ���E%�	�   J"
E%���8

7�&�8��
 �3��I
�   �� � >��E% F$E.� E����	   �� OEU
L

���
C %�	' ���
� J8	� ��	W.  



C�� '	i���
     -"-E� ��	E�� �
E' FE% OW�-L .  JE/1

 &
E"(�� ����  
E�  �� �	E"  ���E8� Instate 3M�� �� � One-Way 

ANOVA  %�� -� ��
Z$ P value  �� 	$C�05/0 4I
� ��� 

���� -�.  

2�/8���  

	:� 
������5 <�� 	' E�	  >��E%  �
E� HT_29  � 
E$"*N 

�� OU
L MTT 
����� ��� #
!"�5  ��Jf�\ �
�  _
E'� 

80 ���� �_�
�	�

� �-4!� 	:�� .'��
 -�*-� J%�.  ��

���
�� μM 80-10 F' ���U    �JEf�\ � #
E
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Abstract 

Background:Digestive system is the most common type of cancer in Iran with 38 percent of the 

cases.The risk of this cancer is influenced by both environmental and genetic factors. Curcumin is 

kind of phytochemicals which is important in chemoprevention strategy, in order to slow, block, or 

reverse the process of carcinogenesis.Researchhave shown that the possible role of curcumin to 

prevent or delay the diagnosis of colorectal cancer. In this research the effect of curcumin on 

proliferation of HT_29 cancerous cells were assayed. 

Materials and Methods:In this experimental research HT_29 cell line were cultured in DMEM 

medium containing 10% FBS (Fetal Bovine Serum, Gibco, Invitrogen) and 100 U/ml penicillin and 

100mg/ml streptomycin. Different concentrations of curcumin on the growth of HT_29 cells were 

determined by MTT assay and the type of death induced was assessed by DAPI staining method.All 

experiments were done three times and data were analyzed byone –way ANOVA test and Instate 3 

software. 

Results:The cell growth-inhibiting rate was about 53% at 50μM curcumin concentration after 24h of 

treatment(IC50). Vacuolation and significant decrease of cells were observed after 72h of treatment. 

Moreover, induction of apoptosis was observed with the DAPI staining method. 

Conclusion:According to molecular mechanisms of cell proliferation and curcumin ability in the 

induction of pro_apoptotic proteins and the inhibition of anti_apoptotic proteins as well as inhibition of 

as survival pathways,like NF_KB and AKT, this predisposition makes curcumin a good anticancer 

drug. 
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