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�� �
 ���� ������� ������� ������� ����� ��!��" #$��� �

 ����� %� ���! &�� '() ���	
 �*����� ��� �(1).'�� ��!% �
 ������
 ������� ����� 
�� ��-0 50 %� 4�� 6!7�� ������ �
 �(2).'�� �;	�� �

 <�=>� *����� ��� %� �����! &�� 
�� 35000 	 
��� �� �
�
 ?�@��A>

��� � ���	

 
�� �
 ��B� C0�DA���%E F�G�GH> .'���� ���� ��D����
 I�0 C��BJ� 
��� ���> ��K; ����
 	 ���> ������ %� CL� ������� MN�������!
E
 ��-�� .J��� C� ������� MN����� I�0 �(� �
� �� C!���� JO '�P�B I���
 ���� 6A��0 Q� ���R) 6� J0
 C� ��A! ������� I�0 �����
 I�S��! T���UVW�
 I�0 �(� I� 6�W0 ��N>��-��� ��Y>	�; I��J�J; 40�� Z)�� 	 �
� JP�
 100 C�� 70 
	J\ �
 ���R) ��� I���� '�P�B
 I� 6�W0 ��N>��-��� ��Y>	�; I��J�J; ��-�� �� ���� 6A��0 Q� ���R) ��]�> C���%�� 6^��$� ��� %� _J0 .

�� C� 1��DA���%E `�H� �
 ��� C�V���

 .J��� C� (�J!% 'a��) 2C^�b� `�H� �
 ��� C�V��� I�S��! T���UVW�
 I�0 �(� �

����  ��

 �� 6� ����> 	 J0�� �	�� 	
 �
 Ca
�R> �� 6� 	 c�@�!� M�� 300�>  200 �%	 	 6�=0 12 ���� �� �����W�	 �! C���HP �� ���� 20 6^��$� ��� �

 6� 40mg/kg ��JG� 6� 3��%��J�0 Q��� I
-2	1 I�% ����� �
�� %� ����> 	 J0�� �	�� 	
 �0 �
 ��� ����� e�G�� '�" .J!J�
�� f�WG> I	�W�
 4g�	�� h��� %� �� ���� 6A��0 Q� ���R) �����> �	�� I�0 �� iV� .J�
�� �
�=��� (6�=0 8 FJ� 6� �6�=0 �0 �
 h��-> 2) IJ(" ��% h��-> �	�
 10 %� i; .J�
�� g�	�� ��-�� ���0 6� ����! ����� ����R) I�" 6� J0�� �	�� �
 .J!
�� 'a���
 6�=0 10 FJ� 6� 200mg/kg ��-�� 6� 	 6!�%	� �
 ����G� j����� 	 C��� �W�0 !��� �	� �� ��N>��-��� ���� FJ� 	 I��
�� 6!�! �	�� 	
 �0 ��� ���W�
 6�\�! 'a�� %� ����R) �� ����> 6�=0
.J� 6�a�� �k! �
 p <0/05  *���E I��
 CN^� #$� .J� �
�=��� CN��	 ��  I���E ��%E %� �0 �	�� 6W��G� �
 .J�
�� ����%�� *� 6"�
 4 	 ��� 6��!

�� �����
 ��� ��D!��� _U�B� 	 �
� ���� J0�� �	�� 6� 'bW! ����> �	�� �
 I� 6�W0 ��N>�� -��� ���>	�; I��J;J; 6� 
�
 ��A! C����W�0!��� 6^��$�

.
� (p<0/01) ��
 CN^� -�! �	�� 	

���� �����

 ���S> ������� ����� �
 ��V��� *�S��! *�0 �(� �
 I� 6�W0 ��N>��-��� ���>	�; ���� �� ���� 6A��0 Q� ���R) 6� 
�
 ��A! �O�\ 6^��$�
 .
��
 I���� �]� ����HP ��

������ ������ - �� ���������������� :���� ����
31-26 �1389 ���� �1 ����� �15 ��	
 /����

�����

 � �� ���� !��"�#-��� !�$"��% &��� �� �'� �(�)� *� ��+, ��.�"
/���01 �2	 3��#242# &�5��

����� �-��b> J\�	 C�U�� 
�%E ��DA!�
 CL�-V��
 �JLA!�
 �Ig���>�; �	�� ����
����1
����� �-��b> J\�	 C�U�� 
�%E ��DA!�
 CL�-V��
 �JLA!�
 �Ig���>�; �	�� ����A!�
2

2�!"#	 $��%�& �1%�'�& ('��

:�YW� �JNW�!
 �Ig���>�; �	�� �CL�-V��
 �JLA!�
 �-��b> J\�	 C�U�� 
�%E ��DA!�
 �-��b>

 51589 :C�W;J� �C��N� n��E 4@�
0411-6374611 :����! 	 �=(>

vetdoustar@yahoo.com :T�!	��L�� 'W;
89/1/26 :'a���
 o���>

89/5/24 :����! pUP� o���>
89/6/4 :���K; o���>

1-in vitro
2-in vivo
3-1,2-dimethylhydrazine; DMH
4-gavage
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 ���� 6A��0 Q� ���R) ��]�> C����W�0!��� 6^��$�

 	 ��
�� �
 ���� ����� ���� ������� ����� ��� ���A� �
 .J�a� ��
 J�J" 
�� 3000 %� 4�� ��� �0 	 '�� ��!% �
 ���� ����� �������
 �
 ������� ������� %	�� �(3).
��� �� �
�
 ?�@��A> ���BJ� ��� %�
 ��\ �
 ���" q�G! %� *���W� �
 ��� �'���� 40�� 6� 	� ������� *�L����
 .J!��
 q�b>�� ��� ����� rs	 �� *� 6�Kt> Q��) �B�� �(4).'�� 4��-a�
 ���� 	 -��s '�� *	�\ ���Ku f�g� ��D! 6��K� T�g���J�;� F�^��$�
 ������� rs	 4��-a� �� �� f� F�S�-b��� 	 ��� 	 �vJ!� �b�a �7�� �!��\
 �f�W(� 	 B6 ������	 _�R� ��D�
 *� %� �(5-7).J!� 6�W!�
 `b>�� ���
.'�� �
� ����0 ��� ����� ���� %	�� �� �g	���� �� �N�-D��" ����
 	

 ������� ����� %� I��DA�; �
 �0 �
�	��a 4G! 
�� �
 F�^��$� �(8-10)
 40�� �� ��� _�R� �*� �J0�A� F�^��$� �
 .'�� �J� %�uE Qbs C>J� %�
 J�=� F��]� %� C��\ C(bs F�^��$� �(11).'�� �
� ����0 ��� M!
E �$B
 �(12)c����� w�=@> �
 (Calendula officinalis) ������ 6��A��0 ����
 �(15)'������ �(14)C��; I�0 ��� ����
 �(13)�0 fB% M����� �����W>
 %� ���! �����W�W�>	�=! 	 ����J��(����> %� �����! �����W�W�>>�V0
 CL�W�>!gJO 	 T�W�>!g F��]� ���B� .J����� C� (16)��>U; i����
 C���� 
�� ����HP �� IJb� I�0 �(� �
 ���� 6��A��0 ���� ���R)
 ���� ��� ���R) *��> JO '�P�B ���� �� �	U) �(17)'���� 6�a�� ���s
 F�^��$� �
 ��0 '��=N� *%�� ��^a 	 �����W�W�>��� fW�!�L� 	
 ��

.(19-18).'�� �J��� J���> 6� w(�@�
 6� '�� C�(� QB�
 C!��� M��; ��W� �
 C(P� �L�� T� 1��N>��-���
 ������� r�!� C��%��> �� C��% ������� �
 Q�B
 Q��) ��N) 6� ����A�;
 .'�� �J� 6�B�N� ��� 	 �J^� ������� 6(�" %� C���� ��D����
 I�0
 ��Y>	�; ��� ���� �� ���� 6A��0 Q� ���R) ��]�> ����� 6� �O�\ 6^��$��

 C������W�0!��� �	� 6� ����HP �� ����� C���(> C;� '��a�� �


.'�� �J� 6�B�
�;

)'%!�  $�%
 -��� �
 1388 ����� �
 	 �
� C0�D��A���%E C��S> r! %� �O�\ 6^��$�
 6�a��K; M�S!� -��b> C�U���� 
�%E ��DA!�
 CL�-V��
 �JL��A!�
 F�G�GH>
 ���W�	 
�x! �! C���HP  I�0 �� Q����� 6^��$� ��� I���E 6^��" .'����
 �	J" j��� �� .J��� C� 6�=0 10 �� 	 M�� 200±20 C!%	 �
	JH� �

 fS\ Qs�J\ JP�
 99 (1- beta) ��%E ��> 	 0/5 ���]� n��O 	 �0�

 .J� 6�a�� �k! �
 �	�� �0 *��� 
�� 10 �6!�!
 F�!��\ ��	���; -��� %� C�����HP ���� ��� y� 20 fS\ 6��� I� 6��!�!
 �	�� 	
 �
 Ca
�R> �� 6� 	 6��> -��b> CL�-; M() ��DA!�
 C0�DA���%E
 �0 �� .J�
�� f�WG> ����> 	 J0���� I�0 �	�� Q��� I� y� 10I	���W�
 I�0 i=s �
 6�=0 T� 6^��$� %�uE %� Qbs �J�J" `�H� �� I���%�� I���
 CL���> ')�� 12 	 C��N�	� ')�� 12 `������ �
 zR@� jU��b��a

1 -Beta-Catenin

 ��
�G� 6� 
�%E C������
 	 �55 ± �10 '����� 	 23 ± 2°C I����
 	
 6^��$� ��� �
 .J!J��� I��
 6D! 
��J!������ �J��� �
; I�Ku 	 cE ��@�

 C0�D��A���%E F�!��\ I	� �� ��� I�0 QL>	�; 	 CsUB� F�k\U� 6���(�
 F�G�GH> -��� C0�D��A���%E F�!��\ <G\ �� F��k! 6���� J���> 
����
 2��> %� I���(" '�" .'a�� ���s �k!J� �CL�-; M() ��DA!�
 C�	��

 �N^� ��J� .J� M�S!� ���	
 F�P 6� 6^��$� w(�@� Q\��� �h�GH> �

 ?�R@> %� ��DA���%E 6! 	 ������> 6! �����%E��� Q\��� %� T� {�0 �
 6�

.JN���J! rU�� J0�� 	 
�� *�0 �	��
%#� �*��� +, �%./ ��#� $�%

 I%��	��
 �JLA!�
 I%N������a �	�� `�> �6��> %� i; ���� 6A��0 Q�
 	 TAB �0 Q� �J��� .'a�� ���s J���> 
�� -��b> CL���-; M() ��D��A!�

 �U\ `�> ���� �
 (�J!�W�B) �������� �	� 6� iV� ��J�
�� �
;
 ��]� 
�� I��H� �� ���R) �R\ '�" .J!J��� C��
% C��� ��-D0 -��
 |	�B �> |��@��� Q�) .J�
�� �
�=����� JP�
 70 �!��� �U\%� ��}��J\
 'H> �J�E '�
 6� I�0 ���R) .J�
�� ���L> ��� 3 6!�! �
; %� 
�� Q���
 
��S!� I��
 �
 4���%E ��	
 ����; �> 	 	 TAB U��� ����; I��
 �
 	 UB

 .J�
�� I��
 6D!
)��!03 $�	 %& 4���� )�!5� 8���'%� �9�� ;#" ������ �&	

 Q��� I
 -2	1 �
�� %� ���J!" �
 &�-� �
	� ����� C��S> 
�S�� '�"
 T�� 	 &�-� �
	� �
 C��% ����� '�(��s 6� 
� C� �
�=��� ��%��J�0
 ����0 ��> 
�S�� �E ns�^�� 	 �
	� �
 �S��! I�0 'V��� I�G�� �� 	 6���
 ��
 I�0 'V��� .'�� &�-� �
	� ����� C��S> 6^��$� 
��J!���� �	� 	 '��
 MN�����!
E 	 M!
E 
�S�� I��� �
	� �JNN� J^�W� Q��) %� �
	� �
 �S��!
 T�� ����� M�DN0 
	% C����N� �
 ��> C� ��!E C���� h��� %� 	 �
�

(20).'a��
 )�������������� 85�� $�%

 �� ���G� �
�
 ���s 	 �	�L�� 3 '��@O 6� ��� -2 �C��N�a���; v(� 6��>-1
 ���s -5 ��		�L��� �
 ���G� �
�
 ���s -4 �C��
% ��a���; -3 �������� M7 I	�
 cE �
 �0 'a�� I��A�W� -6 �6G�s
 15 FJ� 6� <�>� I��
 �
 ���G� ��a��
 Tris-buffered saline �� �L�! i��> �a��) TBS�a�� �
 A�W� -7 �I��"
 J��(� �� �(�� 150 ����0 6� pH= 7/4  �� i��> �� �(�� 10 'b��W! 6�
 ��L�! i��> �a�� �� A�W� -9 �6!x�W�� cE �� �0 M7 �J!��; -8 �(f�J���
 C�!E ����0 6� �� ��N>�� -��� I
�� C�!E ��!(�N� �� �0 M7 �J!��; -10
 �
�
 ���s -11 �(DAKO C!�V�� 'B��) ���B ��N>�� -��� C�!E M��
 ��L�! i��> �a�� �� A�W� -12 �6G�s
 30 FJ� 6� <�>� I��
 �
 ���G�
 A�W� -14 �%�J�W���; �� �J� Qb�� ���(; �� �0 M7 #$� �J!����; -13
 ������W�� + �g�	�� �� �0 M7 #$��� �J!����; -15 ��L�! i��> �a�� ��
 6�!� 	 ��(�W�>��0 I-��E �!� -17 ��L�! i��> �a�� �� A�W� -16

(21).�
��

2-Bias
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=�	
> ?!@
 ���� MN������� e�G�� I��� �J�J" `�H� 6� F�!��\ �
�� F
�) %� J^�
 �0 *�%� 6� M�� C(�� 40 %	
 ���� ��%��J�0 Q��� I
 2	1 C�������� �
��
 IJ(" ��% �	� 6��� 3EDTA �
 ���(H� F�P 6� �J��� �%	 M����(��
 �iV��� .J�
�� h��-> 6�=0 8 FJ� 6� 	 I	���W� 6(P�a �� ��� 	
 *� 6�=0
 6� 6!�%	� �g�	�� h����� %� �� ���� 6��A��0 Q� ���R) �����> �	�� I�0 ��
 I�" 6� J0�� �	�� �
 .J!
�� 'a���
 6�=0 10 FJ� 6� 200mg/kg  ��-��
 �� ����> 6�=0 10 %� i; .J�
�� g�	�� ��-�� ���0 6� ����! ������� ����R)
 *-��E �!� 	 I��
�� 6!�! �	�� 	
 �0 ��� ���W�
 6�\�! 'a�� %� ����R)

.J�E Q�) 6� C��� �W�0 !��� �	� 6�
 ��N>�� -���   ��Y>	�; ���� ���%��J�0 Q����� I
 -2	1 F��]� C���%�� '���"
 �J��� 
�S�� I�S��! I�0 'V��� �!�� �
 *� ����s �!� ���t> F�P 6���
 j��G� T� j����� T�g��W�0 C���� .'a�� ���s C���� 
�� 4(ACF)
 .J��� M�S!� ��N>�� -��� ���>	�; ���� �
 F��  ��t> C���%�� '�" 5C��� 6��!
 �
 ����	� *� ��s �!� ���t> FJ��� *�Nb��� ��N>�� -��� ��Y>	�; ��-��
 ���W� ��\ ��-�� �D!�A! �=P) +3 �> �=P %� ��J� 
�S�� I�S��! I�0 'V���
 +3 	 `��� ��-�� �D!�A! +2 �f� ��  -�� �D!�A! +1 ���N>�� -��� ��Y>	�; f�

.J� IJN� 6"�
 ( ��N>�� -��� ��Y>	�; ��\ 
��% ��-�� �D!�A!
� �&�& �%	> +��0�

 .J��� �
�=����� 13 4����	 SPSS I���E 6��!�� %� �0 �
�
 Q���(H> I�����
 �J��� IJN� 6"�
  ����! 6��W��G� I��� 6C��N��	 �� I��������;�! ����%E
  p<0/05#$� �
 _U�B� .'a�� ���s �
�=����� 
�� C����W�0!���

 .J!J� CG(> ��
 CN^�

3-Ethylenediamine tetra-acetic acid
4-Aberrant Crypt Foci
5-Semi-qua  ntitative scale
6-Mann-Whitney Test

� ��A�
 �	�� 6� h(^�� *�0 6!�! �
 ���a�� ���G� �������W�0!��� ����%�� �

 �	�� �� 6��W��G� �
 *���� f���> 	 �����W� %� *� ��s �!� ��� ����>
 FJ� ��H� %� J0�� 	 ����> I�0 �	�� .(2 	 1 QL�) .
� ��
�B�� J0����
 FJ� .J!� �J�
�� 6W��G� 1 ��
�! �
 I� 6���W0 ��N>��-��� ��Y>	�; ����
 *��
 CN^� F	�=> J0���� 	 ����> �	�� 	
 ����� ��N>��-��� ��Y>	�; ������

.'��
 (p<0/01)

 � �&�& (n=10) ��� � %��� ��!, 4���� ;A� %& ����� -�� ��F��!G 4�� ��H��	 :1 %�&���
.%��� ��!, � ���9	 %&*p < 0/01 �;'� ��� �&�& =��� Mean ± SEM L%�3 ��

M0�
 �� �^�b� �� 6� 6� JN�W0 �0 �g %� *� 6����
 7��> �D������ *�0 �g
 �� 
� _K\ �0 �g ��� %� �L� 6� �>�P �
 .J!��
 *���� �]� ��(� 6B��
 �� ��� %� ��(� f�WG> ���N� �^�b� *�0 fW�!�L� �J��� 40�� �E '���^a
 *�0 �g '��B
 J0�� ��� ���W@! .J�a� �� <�=>� �(� 6�	� �� J�� 	 JN�a�
 6� ���N� �0
 �!���; *�0 ��� �
 ������� ������� �
 ��> �D������
7- Tumor suppressor genes

 )��!03 $�	 4���� 8���� )G� �5�� � �&/!�N ;O�!� 
� )���P�% ��� :1 +Q�
 R�% �� 4���� ST	 �� U��' %& �� ���� �����-�� ��F��!G 4>%& �� ��� ��!,

 ������ -�� ��F��!G )�������� ������) ��� )	 ;��% +�V (4Q�G) ���% �� ��#V
.(×100)���,%P�

 ;0� %��� ��!, )��!03 $�	  4���� 8���� )G� ;A� 
� )���P�% ��� :2 +Q�
 
� �&��W	 %& �� ���� ����� -�� ��F��!G 4> %& �� %#� �*��� +, �%./ !�X�

 ��� )	 ;��% +�V (4Q�G) ���% Y� ��#V R�% �� 4���� ST	 ;O�!� �� U��'
.(×100)���,%P� ������ -�� ��F��!G )�������� ������)
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 �g �������� ����� 
�S�� �
 �g ���> f�� �(23	22).'a�� ��A�!� 1990
 �������� ����� T�
��V�� 
��� �80 �
 .'�� APC ��> �D����
 ���0 4�" 	 
� �� �J0�A� �g ��� Q�E 	
 �0 �
 T�>��� *�0 4�"
 
�L(�) .'�� ���(���a %>��!
E %V��; n��u M�JN��� 
�S�� �Y��W� �g
 �> ��g ��� �
 4�" ns�^�� ��> 
�S�� fW�!�L� 	 APC �g F7RH�
 6� 
� �>�J0�A� 6N��% ��� �
 f�� o!�� T� .
� 6�B�N����! �B�	� ���0
 �g 6� T�
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Background: Colorectal adenocarcinoma is one of the most prevalent and treatable malignancies of the 
gastrointestinal tract. Recent in vitro studies have demonstrated the anticancer effect of Calendula of�cinalis 
extract on a tumor cell line derived from colorectal cancers. The inhibitory effect of this extract ranges from 70-
100% and an in vitro study has demonstrated that Calendula of�cinalis extract inhibits expression of nuclear 
�-catenin protein on dysplastic colonic aberrant cryptal cells. The aim of present study was to evaluate in vivo 
the effect of Calendula of�cinalis extract on the expression of �-catenin protein in dysplastic colonic aberrant 
cryptal.
Materials and Methods: In this study 20 male Wistar rats with an approximate age of 12 weeks that weighed 
200-300g were assigned to two equal groups (treatment and control). For the induction of colorectal carcinoma 
these two groups were given two subcutaneous injections of 1,2-dimethylhydrazine (40mg/kg) twice a week 
for eight weeks. Thereafter, the treatment group received Calendula   of�cinalis extract (200mg/kg) daily for 
ten weeks through gavage. The control group received normal saline by the same manner. After ten weeks 
of treatment with Calendula of�cinalis extract, distal parts of colonic tissue were sampled in both groups. 
Expression of �-catenin was assessed semi-quantitatively by four scales through immunohistochemical 
analysis. Signi�cant difference between the groups was determined by the Mann-Whitney U test. Statistical 
signi�cance was considered at p<0.05.
Results: Immunohistochemical studies revealed that the expression of nuclear �-catenin protein in dysplastic 
colonic aberrant cryptal cells was lower in the treatment group compared to the control group. The mean 
difference between the treatment and control groups was signi�cant (p <0.01). 
Conclusion: The results of this in vivo study indicated that Calendula of�cinalis extract has an inhibitory 
potential on the expression of nuclear �-catenin protein in dysplastic colonic aberrant cryptal cells in 
experimental colorectal carcinoma of rats.
Keywords: Immunohistochemistry, �-Catenin, Calendula
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