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8/0  ��� �,&�+ �v� ��    ����'�43   �/ �� ��\�  6���+ �

����+ ���"��.  

 !�����;� .� f���5��	���Q�QH� i����K  !���
% �

��	(� ��	� � �,��% .� 6.	)� x�� � -��	��� .� �$,% � 

  6	B?��� N4��86    ���� �	�/�	�'� ����� �	���� �\�

    �� �� �%��9� �&�	�;� y��;P� k�� �� �'=	A� ��

 6��+43  ��\��       1,&��+ ����I .� f�5 .����� O��.��

�� -��	��� ) �P� ���=�,
�� -�� �	?&  ���� �

 �=�,�	��� 6.���� !9I -	��( � ���+  �����+  �� � �

.�� �,&�+ �v� �� ��	5 -���<     C��< 1��� �� -��	����

     L��+��5	�% C�	�� F.Z z�����,��	� ��H� ����) 

ECG )Electrocardiography(�
%� f=	5     � ���,�

  .����,&�+ �����I ��	����� -���� �	��?&   -���� �	��?&

=�,���
��� =�,����	�� ��   �� !���9I -	�����( �  

15 ���Q�I� �  ���/  7��5 ���Q�I�   �	��8,�� 	��� fR��� �

 �/ ����)15 6.���� �Q�I�     �	�Q=� .��� ��$Y � ���+

���8�� .� 6�	\,�� 	� 5 �9��  F�+��9�% �� F�+   7	�,�5���

 W������ 2  F�+����9�% ����� F����+����� C�����	,�& �   

6/0 �9��   F�+��9�% ��� F�+    F	���� F�����%���" ��� � 

��=�= �H� -��	��   .���,&�+ ����I ����� ���x+   fR��

  ���
%� ���,�� � -l�
%� �	/.	+ #�9P� 	� ���8��

  7�	���'� -������9&�D�� ��	���
� �$���
� 	����MAC 

)Minimum alveolar concentration ( F����%���" �

�&	(� �� � 	� 1�&���  .��1/0 �9��   F�+��9�% ��� F�+ 

  �	�Q=� .� f�5 �<	� W�� .��% ���5 �����   ��  ����8��

 6��+) 1&����	,�� 6��+ -�	���A (15  ��9��    ��� F��+

F�+���9�%  ������� 1&����	,���� �� �   1��	��,% 6����+  

6��+) K (3/0 �9��  F�+��9�% �� F�+    ������ 1��	�,%

.�&�+ ���I 6�	\,�� ����  

	�  ����) C�< F	��� �  �	���� C�	% ������ .� f5

-���	��,
%� ]���� .���� �    ��=�= 1,�	�� r�	��)  �

�����(�=�=   �   ��� -��	��� � ����+ r�	� �	��� �����

���� CQ,�� ���	��� �  -�� �	?& z����,��	� �H�

�=�,��
��  �  �=�,���	�� �	��?&  ��	����� ]����,�

�
%� f=	5 � !9I -	��(     XA�� .���,&�+ ����I ��,�

 	������ ��	��������/ 1�������
� �	������Q�Ramsay 
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)Ramsay sedation scale( .����+ 1��'�  

  � ���	����� �	��8,�� �� m���8� � ��� @����  ��

 @	<	�6  12 � 24     	�� �����) C��< .� f5 �<	�

 �	�'� .� 6�	\,��VAS )Visual analogue scale  ��� (

 @��S�)��  ����10-0  �    @	�'&� ����'� 1���0�/

 @�� �� EP� �� � ���	��� �� {��\,��24   �<	��

.����+ �$Y � �����   ���)� @��S �� 6���� �  ���

  	�� ��	
� �,�?��  .�3     -�D��� ���1/0  ��9��    ��� F��+

F�+�9�%      -	��. 1��=�� � ��� 6�	\,��� ����� 1�&���

  ��'� 1�
� .� 6�	\,�� @	'&� ���'� � 1�&��� �� .	��

      F	�B�/ .� -����	��,
%� -	��. .�����+ ��$Y C�< .�

     .	�� � �	���� C��	% ������� 	� ���8�� �	/.	+ 1,
�

W?| -��% ��� 	/ .  

 �	��'� .� 6�	\,�� 	� ���	��� �� ��	I� -	�. @�� 

MAS )Modified Aldrete score (  -	��. 1��0�/ �

�� �� -���	��,
%� 6.����  6��+   .�����+ �$Y � ���+

���� }�����< ����)� ���v� .� 6����+ ��������B�� � � 

 1��	,% }���< C�	� �=	�,�� }���<]-��.�\�%   	��

-���  �B,\�����")Confusion(   W/������ F��������=� 

)Delirium( ����5"  �D��s� C����� �	��?& E��D��&�   � 

 ������� @	���%��  ���������  ����
\��-   ������9%

�%	�   f���  ���	�%  ���,��    [(!�9I -	���( 74,���)  �

 }������<  ���+�����) 1&����	,����� �Z	���� �	���/.��

��H� ���x5  ��8) 74,�� ��	� (.���� ����� D��  

6��� ��	8� �� O�) �	/  ���� 6�� ���" �� ��	���

 �� � � �9���� �  F���    ��	��" ��D�&�SPSS  �P�
� � 22 

)version 22, SPSS Inc., Chicago, IL ( ������

.�&�+ ���I C�9H� � ��D�� -��."  �	/2χ  t  �  D�=	��"

@��/	?� ����� 	� f�	����     C��9H� � ���D�� ��8)

6��� ����+ 6�	\,�� 	/.  

  

���	 	
  

 �'=	A� 1�� ��86  �	���!9K���   F����� ����) 7	�<�

����< ���8�� �H� ��	,H�   6��+ �� ��43 6�\� � 

6���% �&	��� � 1&����	,��    � ��'=	A� ����� 1��	,% �

    � ��&��+��� �	�/��s,� O��.�� .��,&�+ ���I �����

 7��) �� 6��+ �� -��	��� ����<1   6��� 6��� -	?�

  -���." !�
� �� .���   �	�/t  2χ  �Fisher exact  

�.��O    -	��. @��� � C�< m��  �
�) � ���-"  ��

��'� L4,�� 6��+ �� ���� ����� )050/0 > P.(  

  
 ����1. ��	
 �� �� ���� � ����	
��� ���	���� �����  

�����  
����  

P 
�����	���  ���	��  

+�  +,-��,�) (���)± ��,0� 1�23��(  5/8 ± 4/26  9/9 ± 8/25  37/0 

[(����) ���06] 89:  
�2�  )1/72( 31  )0/86( 37  

11/0  
�;  )9/27( 12  )0/14( 6  

<���,= >?� [(����) ���06]  

�- @	
  )9/34( 15  )2/44( 19  

17/0  

A��?	�B26�  )9/20( 9  )3/23( 10  

�B���6 �C���  )6/11( 5  )9/20( 9  

DE� B F,� GB2H  )6/25( 11  )0/7( 3  

2$��  )0/7( 3  )7/4( 2  

(�I,J�) K�L ���; M�� [(����) ���06]  4/12 ± 7/67  2/9 ± 2/65  30/0 
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 �����y�	�    �� -��	���� �� ���	�����/ �	/

 ��� -	?� 6��+ �%      ���	���� � C��< @��� ��K ��

6�����% ���&	��� -��	����� �  �	��?& 1�B�	���� .� 1��	��,%

 ��� ���������� ���Z	��� ��	����� ]����,�����  � 1����

 ]���,� �	?& @����s� 1�B�	��  �� ��	����   6���+ ��

 �����'� L4,����� ����  ") ����� 6�/	���?� -�����.  

Repeated Measures ANOVA( )001/0 < P (  

 C��)1 .( C�< @�� �K �� D�� !9I -	��( 1�B�	��

��	��� �� ��	I� @�� �K �� �   1��	�,% 6���+ �� �

L4,�� � ��� ��Z	� ��'� ���� -	��   6���+ ��  ���)�

���� )003/0 < P C��) (2.(  

  

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

 ��	
 �� �� ���� ��)001/0 < P(  

  

  
� ! 2.  ���� �� ��"�#� �� !�"�$ %��� �� 012 %�$	3 )�*#���

 ��	
 �� ��)003/0 < P(  

 �	���� ���� -����."t6�����% ���&	��� -��	�����   � 

 �� 1&����	,��F	�� -	�. 	/     ���	���� �	�8,��)6  12 

 �24  (C�< .� �'� �<	� 	�5 ��� 1�B�	�� .���1   ����

������� ���������� )001/0 < P 7����)) (2.(  F	�����

 -����." ANOVA  -	��?� D���� @��/	��?� ������� 	���

6��/� � ��)�   ���'� L4,��� �� �   @�����s� 1�B�	���

	� ��� @�� 24  �'� �<	� .��� C�<  6��+ ��  ����

)001/0 < P.( ) C��3 -	��. �K �� 1��0�/ .(   �	�/

      ���Z	�� m��8� @��� 1��	�,% 6���+ -��	���  ��%x�

  1&����	,��� 6��+ �� �$
� ��,���� )001/0 < P(.   	��

24   C�< .� �'� �<	�m���� �� 24   {��\,��� ����

 � 1&����	,�� 6��+ ��23    �� 1��	�,% 6���+ �� ����

��'� @�	\� � ��� ����   6���+ �� 1��   ��?� 6�/	�?�

)830/0  =P.(   

 -��." J$Kt  ��1 ��B�	�1 &��� ���Q��1  &��;��  ��

	��8,��� ����	���� �	,���� 6����+ �� ���1&�� �	��,% ��1 

���'� @�	��\������ ����)� ������ )011/0  =P  ( 	����

��B�	�1 &����1 &�;�� �� ��  6���+ 6  �<	��  ��'� .� 

r��� ��-��	� .� ����	��  @�	\�  ��'������ ��   -	�?�

) ����061/0  =P .� .(6  	�24  �/  C�< .� �'� �<	��� 

���	�� ��.	 �D� ���J &����1  �< �� .������1    ��� 7	��

   -���." !�
�Repeated Measures ANOVA   ���1 

��B�	�1 L�;� &����1 �� �� 6��+ L4,��  ��'������ 

6�/	?� �?� )370/0  =P.(  

      �	�8,�� �� -��� -l��
%� m	$��� ��S�� 1�B�	��

 � ���	���12  �24  �'� �<	� .� 6��+ �� �� C�<

��'� L4,�� ���� ��� -	?� �� �     -���." !�
� ���

ANOVA   @������s� 1�B�	����  @��/	��?� ������� 	���

 L4,���� 6����+ �� �� -���� -l���
%� m	$���� ���S��

��'� ���� ����� )390/0  =P( ) C��4(.  
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 ����2.  � %5�67� 8�9!� �:�� ;������ )����� ;8�"� ;��� <�! ���=� >�	?#� � )�*#����	�# � @��A  �� (B$24  D��'�=$ �� ��	
 �� �� ���  

�����  ����  

���	��� �	����  6 ���  !	�  12 ���  !	�  24 ���  !	�  
P  

)���� �& ���(   ��(�	��±  )��*��

�	���  

 ��(�	��±  )��*��

�	���  

 ��(�	��±  )��*��

�	���  

 ��(�	��±  )��*��

�	���  

K�L �0= ��� M�
  +N?9,�� ��  60/1 ± 80/3  40/1 ± 50/2  20/1 ± 50/1  84/0 ± 65/0  
001/0 < 

+,�� O  60/1 ± 60/6  50/1 ± 70/4  30/1 ± 80/2  29/1 ± 67/1  

P 001/0 < 001/0 < 001/0 < 001/0 <   

K�L �0= >?�6 M�
  +N?9,�� ��  20/1 ± 93/0  25/1 ± 35/0  91/0 ± 14/0  61/0 ± 09/0  
001/0 < 

+,�� O  00/2 ± 4/3  00/2 ± 23/2  37/1 ± 02/1  00/1 ± 53/0  

P 001/0 < 001/0 < 001/0 < 016/0    

P�2� �� ;B2=  

[(����) ���06]  

+N?9,�� �� )8/55( 24 )0/0( 0 )0/0( 0 )0/0( 0 
830/0  

+,�� O  )5/53( 23 )0/0( 0 )0/0( 0 )0/0( 0 

P 830/0 999/0 > 999/0 > 999/0 >   

� N�$�� +,N�?�  +N?9,�� �� 27/1 ± 33/5 32/6 ± 00/7 0 0 
370/0 

+,�� O  25/3 ± 00/7  74/2 ± 11/6 0 0 

P 011/0 0610/0 999/0 > 999/0 >   

 �Q,@O� >�#
� ���,�

���$2
  

+N?9,�� �� 60/2 ± 40/92 20/2 ± 70/93 90/1 ± 30/96 90/1 ± 20/97 
390/0  

+,�� O  60/2 ± 60/93 20/2 ± 40/94 00/2 ± 90/94 10/2 ± 30/95 

P 034/0  190/0 001/0 001/0 <   

2�� < ���A ��R=  +N?9,�� �� 91/0 ± 56/2 75/0 ± 09/2 70/0 ± 47/1 15/0 ± 02/1 
008/0  

+,�� O  10/3 ± 42/3 52/0 ± 33/2 50/0 ± 72/1 44/0 ± 26/1 

P 090/0 100/0 060/0 002/0   

  

  
� ! 3.  �� ��� <�! )�*#���24 �=$ D��' �� ��	
 �� �� ���  

  

��B�	�1 6��� � F��" ?P�� 	5 ���-	 �� ��	��� � 6 � 

12 �<	� �'� .� C�<  @�	\,�  ��$� 	�� 24   ��'� �<	�

.� �'� @�	\� C�<� ����  ���1   6���+ �� 6�/	�?�  ��� .

���0�/� 1  -����."Repeated Measures ANOVA 

���%	� .�  ���'� @�	��\� ������� s� �������@�� 6����� � 

F��"  ?P��  6��+ �� ����� )008/0  =P.(  

  

  
� ! 4.  )�*#���%5�67� 8�9!� �:��  ��24  �=$ D��' �� ���

��	
 �� �� 
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=)#�����,	   =���� 
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     6���+ �� �� 1��
� ��� .	��� -	�. 1�=�� 1�B�	��

6�����% ���&	��� �  !������ ���� 1��	��,% � 1&����	,����  

7/10 ± 1/32  �1/6 ± 8/13  -��." J$K � ��� �Q�I�

t����'� @�	��\�   ����  6����+ �� 1���� ������ ����)�

)001/0 < P.( 1��0�/      ���	I� -	��. @��� 1�B�	��

  !������� ����� ��%x���� 6�����+ �� �� ���	������ ��  

8/30 ± 68  �3/19 ± 4/57  �Q�I�  ��% ���" ��� �� 

 1�� @�	\�-" 	/ ��'�  ��$� ���)064/0  =P.(   1�B�	���

�	,�� 6��+ �� �� D�� -���	��,
%� -	�. @��1&���  �

�	,%1�   !���� ��3/15 ± 5/24  �2/12 ± 4/21  �Q�I�

 ����% ��'� @�	\� ����� � 6��+ �� 1��    ����� -	�?�

)380/0  =P.(  

  

+*�  

�'=	A� F	��� .� �9% L�/   ��(	� �   �� 1���'�j �� ��Y

6�	\,���� k�� �  1��	��,% � 1&����	,���� .� �����B��?�5

�� ����� ���      ��� .���� �����) C��< .� f�5 ��� 

�	�� � p�	,� � 6����% �&	��� 6��+ ��  6��" ��� � 

      ��
�) � ���� O��.�� ��v� .� 1��	�,% � 1&����	,��

��'� L4,�� ���� 6���% k��P� �Y� � ��,���� ��  .�

-"   }�����< � ����	�����/ �	��/�,���	5 ��� ���� 	�/

�'� � ���	���  C�< 1�� .�  .�?� 6�/	?� C�<  

  ]����,� �	��?& C�	��� ����	�����/ �	��/�,���	5

	���!9I -	��( � ��  	Q=� .� C$I�  �	8,�� 	� ���8��

  ���'� L4,��� 6��+ �� �� ���	��� ����   � �����

6��+ �&	���  6���% �   -	���( � -�� �	?& .� 1��	,%

 6����+ ���� �$��
� ���Z	��� !��9I ���&	���  6�����% � 

    ��B�� L��K .� .���� ��������� 1&����	,��    -��	����

6���% �&	��� �  	� 1&����	,��24  �'� �<	� .�C�<  

 ��,�% m�8� � ��� @����,���  �   ��'�$K ���K ��� 

-" �� ��P� L�;� -�D��  ���� �,�% 	/.    -	��. 1��=��

 6��+ �� 1�
� �������1��	,%  6	���%    6���+ .� ���

1&����	,��  .���1����	��  ��,&	�   ��'=	A� �	�/ �  ��(	� 

�	% �B�	���  �� ���� E��5 -���< �� 1&����	,�� �,8� ��

 E/	%�'� }���< � ��� .�    1��	�,% ��� �$
� C�<

�� �	��� 1�� 1�(       }����< 	�� 1��	�,% L��;� ��%
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Abstract 
Background: One of the most important problems after surgeries is postoperative pain that effect on 
patient, his family and hospital staff. Preemptive analgesia is a new method for control and prevention 
of this problem. This study was done to compare the preemptive effect of interavenous acetaminophen 
and ketamine on postoperative pain.  

Methods: In a double-blind randomized clinical trial study, 86 patients under lower extremity 
surgeries with ASA (American Society of Anesthesiologists) class I or II, at the age range of 15-70 
years were selected and randomly divided in the two groups. The groups received 0.3 mg/kg ketamine 
or 15 mg/kg acetaminophen intravenously before anesthesia. Postoperative pain, immediately after the 
surgery, and 6, 12, 24 and 48 hours later was measured via visual analog scale (VAS). Besides, need 
to opioid drugs and postoperative complications were recorded. 

Findings: The mean ± SD postoperative pain in acetaminophen and ketamine groups was 3.8 ± 1.6 
and 6.6 ± 1.6 at the end of the recovery, 2.5 ± 1.4 and 4.7 ± 1.5 at 6 hours later, 1.5 ± 1.2 and 2.8 ± 1.3 
at 12 hours later and 0.6 ± 0.8 and 1.7 ± 1.3 at 24 hours later, respectively; the difference between the 
two groups was statistically significant in all times (P < 0.001). In addition, the mean changes of pain 
until 24 hours after the surgery were different between the two groups (P < 0.001). The mean of opioid 
used was not different between the two groups (P = 0.37). 

Conclusion: Using intravenous acetaminophen, as a preemptive, can decrease intensity of 
postoperative pain and decrease nausea and the need to opioid, and used narcotic. Besides, it has lower 
side effects compared to ketamine. 
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�����.     �@��4! $5 �. .��� ��� ��� ����4. % .+Q �

�& ) ���6 .(�%�� �� �4+@�@. % ���I� % ����+^ �@�4! 

% ��� 1�,4 �� �# �.���%� �� ����M� ���9&  ����� 

���&� % �&R� $�"4� c�d94� ��"�4 ���?^ �	Q��� 

% ����.�� �.  ������  ��#.����%�   8�	��� ���� �!  %

��90+&   =M��& ���# ��  ���  Y���4. .��. )7( .  �. ��V�@�

 ���9& f����� �g6	�& �9-�d&    % 8�	��� ���� ���.

$�%� % � "> �&R�    ��&� ����� ��� ���; �	Q���

�& C�+	& �2 �. f����� ��� ��  �	���� % ����

����� F��9� ��	�
�� N�� N� $�+�H ��   f������ �

8�	�� F&�+H ���  ��� �	&R� % �!)8.(   

 �.�. $���G4 ���9-�d&    ������ ����� ���� ���4� �	

$�%� ����-S& ���� �	Q�����  $�%� �&R��� g��6	�& ����#

 �. YR	��Q� �i��d��j� ��4� ��"> $�,4���G4 $+��\ #

 ��@.�"�� ��H� 	>� .�B6 H   !� i���	>� % �&+�
Q

8�	�� ��B��  =2�]�& % �!  ��d���   ���9& ����& �  ���.

 .��. .+��>%)10-9 ���� �	������ ������ ���� �%R��H .(

����6��0  ����� # �@���4! !� �����j� % ���
�� ����#

&� .+� )9  ��Q�� .( �	����� ��   $�+��H ���  ����4�+� 

g��9� 8�	�� �����& �& ���� )11(.     ��� n��7`� ���

i����� �����7��� �%�  �. �.����� �,	���"��� % ��%5

 ���>�+& �@���4! �����& ��#.�����%� ���� ���� ��������

���     �.��� ��4%�. /����& ��0 �� �� o�G& ��4�

�6��7& ��#.��#�� 3�+4� 1��?^ �� �.��! ��;<� . �� ..��

  % �	����� F&�H %. �.�9	& �4%�. /���& ��� ��� �.

1+Q    ����#. ��7��� F�&�+H $�+�H �� ����   �&R�� �

��� ������� �&+ H  pH�� �F&�+H ��� !� N� �# .�4�

$�%� % �B�]�� �&R� P�2    ��� .�+�Q�� �. �	Q���

�& �@�4! ���& ��#.���%� ) .+�12  .(  

$5 !�  ����	M� ���& ���"2� �� ���>  U��^   ����

   ) ��	��"# �4� ��"> % ���4�%� �&R��� ������13 �(

$�:�# ��� �� �. �#  ���Q �� #� .�9	& � "> ��#

) ���4��.14$���:�# .(  $�+���H ���� ���# U�����% ����# 

�"�!   ��& ��	��,4��� �4�&! ��	Q���  �4+��  ���  .��� 
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������ �	
��� ����	���� �� Alexithymia � ��� ���� ������ ������ ��	� 

��90+& ��� # �� U-�V �� �#  ���  �����  ���#  �� M& 

�������!�� ����& ������ % �#�������^ �%  �. �� ��������

��#.���%�  ��d�`&  ��� H   ��& =:�"�&  ) .!���15 .(

      qd�� !� �� M& oQ��� �8�	��� ��� �6��7& ���4�+�

�& �� � �� �4�:�# 1+#    ����7H N�� ��� ��� ..%�  �

����6�   �.���0 �������� 1+#���� �4���:�# r���`- !� ���@�

 U����% .+� ��#�+Q       �+�L ��� �� .+�Q �4��:�# ���#

  �� % �����. �,4 Y.�9	& % ���� P�2 ��;S&  K�>+& �

) ��!�� $+
& �@���� ��;� ��6H �� .+Q �$516 .(  

���"B-5 ) ���� ���Alexithymia (  ���@E�% N���

 �!��� N� % �	�
��   $�%� ��M>% ���V �   �	Q����

 ���d��� �4���:�# 1+��# ���� ���� �����  % s�����,�� �

F&����� $5 ����
�G& !� ����Q�� ..��. �����+B9& 

» % ]�� � �. ���+�. ����"2� g��+� �. ���+�.

 u��	��v2 % ���"2� ���     �. �4�+���4 ��4��� ���#

    Y���Q U#��� �$���,�. ��� f����� ����0��   % �!�.��^

  ��4%��� i���:� �� ]�� � % �#��w� « ��&  ) �����17( .

�.�. $�G4 �9-�d&     �. �.���! ����4�+� ��� �4�"� �4�

    $��&! K�6y� ���4���4 .+�Q �4�:�# [�2 $���   ���#

��4�B� % ���4�:�# Y���	�� ���M> �. �� �	�����  ����#

   ���6��7& �. % F�� H �. .+��Q ��L���H   ���� ����O& �

��90+& �& ��z� 8�	�� �^ ��# ) ����16  ��� #� .(

Alexithymia  [R	����Q� !� �9������% g�����L �.

$�%�  $�%� [R	�Q� {+
Q �� ��L % �B�]^   ����

 ) ���� ��� 1��]@19-18(     3�+�4� ��� ��@E�% ���� .

���+�. !� �.�9	&  ��& ��� # $�:�# =�J�� ��#   .+��

    �,	�"� # ��4�%� % ��B�]�� �&R� �. g9j �� %

) .��. �+020  .(  

 ��@E�% ��� f�����   �� % �	��
�� ���#�  ��#����

  $��:�# =�J��   ��9-�d& �����V �.�<   ���� ���� ����   

)23-21.( �9-�d& �@E�% �� .�. $�G4 ��   ����	�� ��#

&  ����9& ���4�#�@5 �>+� ��4�     ��� �������^ % ���?�^

U�����%  ���4%�. /�����& ��&�����4 ���� |����^ �. ���?��^

%���    ��& $��:�# =��J�� �. �.�� ��#  ) ������24.( 

 }��	4�d��� �����  �     % ���
�� �6&��H }��^ Y��&

Alexithymia ����@E�% ����� .+���� $5 �,4������  �����#

���:� n��+� % ����@  ����^ ���?^:4� $�%� % ��+Q�+

  ����� H � ���"0 �[�����   ����� 4 v4�������% !� ��

Alexithymia ���& ������� ��  ����� !� �������� % ������

�@E�%     ��� .��� �R	��� ��#Alexithymia   U��]��� ��

�& ) �#.25.(  

���G�^ �� �>+� ��   ��� �	���� �@E�% �U#%E^ �

�& �	��@ �J4 �. ��O& �@E�% N� $�+�H  U74 % .+�

    �&R�� �E��% ��� % �4� "> �&R� �� �d��� �. $5

 $5 !� .����� ����� �����<� ���4�%�   �	��G�� ���� �����>

U#%E^       % ���� ���� T��:4� =-��� .����� �%� �� �#

�& .%�`& � "> $��� �� �%� �� �9-�d& �� !� % ��

   % ��@E�% ���� f����� ��,�. c�LAlexithymia   ���

    ��� R	��& $���� �� �. /��� �4�:�# FBG& N� $�+�H

     ����� ���G4 ������ �����+@ �.�B6 H [R	Q�

  �	������ f������� ������� ���j�2 U#%E��^ c���#

$�%�   ��� �� $5 .�9�� % �	Q���   % �����+@ =��RH

Alexithymia   ����� R	����& $������ �� �.[R	���Q� 

 ����+@ �.�B6 H  U#%E�^ Y�S� �8��� ��� �� ..+�

 �	����� ��5 �� ��� ���  $5 .��9�� %  ��&    ��� ���4�+�

 �. ����� �J��`& F&�+H $�+�H  �.��B6 H [R	Q�

 ����+@~���� 4 F H  

  

��� 	
  

�9-�d& ���   �����+� 3+4 !�-   ��9&�> % �,	�"� #  �
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������ �	
��� ����	���� �� Alexithymia � ��� ���� ������ ������ ��	� 

 �� # F&�� $5 ���&5     [R	�Q� ��� R	��& $���� �� � 

     u+��� N����6� ���� ���� 3���>�� �����+@ �.��B6 H

$�%� �

��  $�%� ���,4�&�.) �B�]^    (1��+�@ ����

�4+ 4 ..+� $�M��� �M� �. �+�� �� ���@  ��� ��� �

   ��9&�> ���� !� ��� K���� ���� ��� T�:4�   �����&5 �

167   ��9-�d& ���#���9& �� �>+� �� �� ��    N�� ��L %

��%. ) ��9& �4�&! �9 � i��	4� (��&  ���#���9& .�4�

�9-�d& �� .%�%   �U#%E�^ �. ���� !� ���j� F&��

�.%�`& ��� ��� �60–18   �Y���  R	�Q� o���G�Y 

������+@ �.���B6 H �.%� T������] N����`� �  ��?��^

)Irritable bowel syndrome  �����IBS �+���� % (

� ��j�# ) �.���B6 H �Functional dyspepsia  ����

FD([ �� 9& 8��� ���� ROME III    o�
�	& C��+�

1��+���@  F���� B� ������� ������� .�+���� �	�����. %

U��^ �&�4 ..+� �#  

  �+�`4 % U#%E�^ c�# .�+& �. q�j+� !� �9�  �

U��^ F� B� �&�4     ���0RQ� Y+��� ����H� �M> ��#

  $5 ��HRL� ��� .+ 4 ���<� $��� �� �� �,G#%E^   ��#

      F��6`� ��#%�@ �+�� ��� % ��4�& �#�+Q �4�&�`&

�&   v�^ �����M4 �. ..+�     ��M> ����j� K�"� !�

  U���^ �U#%E�^ �. ����  ��&�4     $���� �� C��+� ��#

 .�� F� B�   �.�. F��6`� % ���]:� �����   1%� !� ���#

   �,	�"� # F��6`�Pearson  %Logistic regression 

 �.��	��  .��.�@  

$�%� �	������� 8�����7& �	Q������ )LGHS  �����  

Lang and Goulet Hardiness Scale(:   8���7& ���� 

��90+& �. �	���� ����!�� �+J�& �� �:��.+Q   ��#

�@���� {�Q C���� %   F&��� % ��� ��� �2��L �!

45  % Y�S����3  % ����M9� �Y����	��) 8�����7& �.����Q

U-�V �& (��+>  8��7& .����LGHS   ����9& ����& ��

�>�. }�^     = g-���& �R&���) ��B�- ��1    �R&��� ���

 = n��+&5�� 4 ( �& ���?@ ) .+�26 .(	H�  ������^ % ���

  % ���	��@ �����0 ������� .�+��& $������ �. $5 K����j

8��7& �.�Q % 8��7& F� ���� �4%�. �4�" #   ���#

 K���� �� $582/0 �83/0 �33/0  %69/0   ���� .�%5��

) ���27.(  

 8��7&TAS-20 )Toronto alexithymia scale :(

U��^ N� �&�4  % �:��.+Q �20  !� �� ��� �-�S�

. ���+�. �9� ��  ����"2� �������� % o��G� � 

)Difficulty in identifying feelings  ����DIF( �

) �������"2� g������+� �. ���+�����.DDF  ������  

Difficulty in describing feelings ���� ]���� � % (

 ) ��4%��� i��:�Externally oriented thinking   ���

EOT  ) ����� ����� F�B��G� (28  ����� [�S��� .(

U��^ ^ ���9& K"2 �� �&�4 ��>�. }�   !�) ��B�- ��

 = =7��+& �R&��1   = =�-���& �R&�� ��5 ��� 4 (   ���?�@

�&  �� 4 % ..�@60   $�+��H �� [�� ��Alexithymia 

  ���� 4 % [����52      $%���� $�+���H ���� ������^ ����

Alexithymia  ��& �	��@ �J4 �.  ) .+��29 .(  K���j

 �4%�. �4�" # �.�4+ 4 �   % 8���7& F� ���� �4����

.���9�� DIF �DDF  %EOT   K������ ����79/0� 75/0� 

71/0  %66/0  1��]@��� ) ���30.(  

U�����^ ����&�4  �������+@ =����RH �)GSRS  �����  

Gastrointestinal symptoms rating scale:(  �����

 8��7&       ����� ��� ���� ���� �� U:��� ��]��� N�

�& ��� �� ����+@ [R	Q� /��� =�RH ����!��  ..%�

U��^ �&�4  �GSRS  ����.15      ��# ��� ���� Y�S��

   ��>�. ���# 8���7& K"2 �� Y�S�   !�) ��B�- ��

     = ������ �	2�����4 ���� ����� = �	2�����4 T���H7 (

�� 4 �& ���?@  F&�� ���\ # ..+�5  8��7&��!» .�.
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������ �	
��� ����	���� �� Alexithymia � ��� ���� ������ ������ ��	� 

  T������ �Y�M���� T������ �v���R��� T������ �=B���

 T���� % ��+��  � �j�# �+�� « ��&  ) �����31 �. .(

�9-�d&  ��"4 !� �j�2 � � U��^ ��� �����   ��� �&�4

 ����.4   T����� �=B� .�. �Y�M�� T����) 8��7&��!

 T���� % ��+��� j�# �+�  .���.�@ �.��	�� ���� (

U��^ �4%�. ���	H� �&�4  �GSRS    K���j K�"2 ��

Cronbach′s alpha  ����8��7&   F�� %4   8���7&��!

  K�������� ������ $581/0 �70/0 �70/0 �63/0  %76/0 

�� ��� .�%5�� �)32(.  

  

���	 	
  

��9 > ��9j%  �	Q��� $���� ��    !� ��� .�. $��G4

 3+�� :&167 ) ���� ��32  % .���&135 ($!  .�+��&

�������� ���45 �	��G��$ ) $!8/80 	& �(�����.< F��#

)2/74 =6z���. X����& ����. % (�����. ������^ % ���� 

)7/58    .���4.+� (�����.  ���� C���+	& $������ ��   

56/10 ± 81/33  Y�� ..+�   ����9& c���`4� % ��,4��&

U����^ % XR���& �����#��I	&  �. K������� ����� ������  

 Y%��>1  %2 .��� ��&5  

 ����1���	
 �� ������� ���� ������ � ������ .  

	
�����   ����	��± �	��� ������  �	���   ����	��± �	��� ������  

�
��*+ ,$-. /�
  28/4 ± 18/13  

����� ���0� 66/1 ± 80/2  

,	
 ��� 36/1 ± 27/3  

"�*#$ ���0� 70/1 ± 54/3  

��3�! 4*� ���0� 34/1 ± 51/3  

Alexithymia  42/11 ± 33/60  

/���56� �$���0
 �� 7��*
�  31/6 ± 26/24  

/���56� 89�*: �� 7��*
�  67/3 ± 58/15  

��;<9= >���: <= �?<�:  10/3 ± 43/20  

  
 ����2��
 ������� ���� ������ � ������ . ���� �  ��  �� �������  

  �����  
������ ���  !��  Alexithymia  

) #	�150 (�(�  ) ���	)17 (�(�  ) ���	)71 (�(�  ) #	�96 (�(�  

�+@$;  7�!

"9A�B � C�0
  

 D9E��9�) (���) D�± (��9A� H�<I��  48/10 ± 58/33 43/11 ± 76/33 78/9 ± 84/33 16/11 ± 80/33 

 ���A:] K0B

[(����)  

�M  )3/81 (122  )5/76 (13  )7/81 (58  )2/80 (77  

�<�  )7/18 (28  )5/23 (4  )3/18 (13  )8/19 (19  

NO�  /-9PI:

[(����) ���A:]  

D9$�� ; ,�Q$� <:  )3/59 (89  )1/47 (8  )1/45 (32  )7/68 (66  

,�Q$� M� <:R�=  )7/40 (61  )9/52 (9  )9/54 (39  )3/31 (30  

 ���A:] 7���9= S*�

[(����)  
IBS )0/78 (117  )3/35 (6  )6/74 (53  )9/72 (70  

FD )0/22 (33  )7/64 (11  )4/25 (18  )1/27 (26  

 � T�<�

 D9E��9�)± 

(��9A� H�<I��  

U?  59/14 ± 80/138  74/12 ± 75/145  00/16 ± 16/145  91/11 ± 45/135  

�< 0?  92/8 ± 15/53  54/8 ± 60/56  44/9 ± 65/57  70/7 ± 99/50  

��A:  39/4 ± 79/46 90/3 ± 86/48 68/4 ± 63/47 12/4 ± 53/46 

VW��  02/5 ± 26/39 20/5 ± 73/39 75/5 ± 55/40 24/4 ± 42/38 

IBS: Irritable bowel syndrome; FD: Functional dyspepsia 
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������ �	
��� ����	���� �� Alexithymia � ��� ���� ������ ������ ��	� 

 ����3 "��#$%� &'��( .Pearson ���	
 ������� ��   

	
�����  

������ ���  !��  Alexithymia  

-.  
 /��01

2	31�  

 ���

�4�  

 /��01

51�6�  

 /��01

 7�1

�89	
  

-.  

 :�����

 ��

��	1	0� 

 �� :�����

;�<�= 

 �� >.�8=

������ ?�	@= 

� T�<� U? **26/0- 07/0- **26/0-  *18/0- **27/0- **34/0-  **36/0-  **21/0-  *19/0-  

�< 0? **33/0 80/0-  **32/0-  **24/0-  **34/0-  **42/0- **45/0-  **31/0-  **21/0-  

��A: **21/0- 15/0-  *16/0-  12/0-  *18/0-  11/0- 14/0-  10/0-  02/0-  

VW�� 04/0- 02/0  06/0-  004/0  11/0-  *16/0- *16/0-  05/0-  15/0-  
*050/0 ≤ P �**001/0 ≤ P 

  
 ����4 *�+�, -'��� .Logistic regression   ��
 ������� ���  ) /�0 1  /�0 2�� 3� 45�6��� �  4�778 "7� stepwise Forward( 

��A1�1  

������ ���  !��  Alexithymia  
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Abstract 
Background: It is assumed that the hardiness, as a positive natural factor, can increase mental health 
in spite of the experience of stressful situations. The present study investigated the relationship of 
psychological hardiness with alexithymia and severity of gastrointestinal symptoms in patients with 
functional gastrointestinal disorders.  

Methods: In this descriptive-correlation study, the statistical population consisted of all patients with 
functional gastrointestinal disorders referred to the Subspecialty Center of Psychiatry in Isfahan, Iran. 
Sampling was done via census method, namely, 167 patients were selected according to the study 
criteria and during a certain period of time. To collect information, the scales of the psychological 
hardiness (Lang and Goulet Hardiness Scale or LGHS), the Toronto Alexithymia Scale (TAS-20) and 
the Gastrointestinal Symptoms Rating Scale (GSRS) were used. 

Findings: The Pearson correlation test showed that there were significant negative correlations 
between the hardiness total score and the components of control and commitment with severity of 
gastrointestinal symptoms, and the hardiness total score and the components of control and challenge. 
However, logistic regression analyses showed that only, the control factor was as a protective factor 
for both severity of gastrointestinal symptoms and alexithymia. 

Conclusion: The implementation of psychological interventions that lead to the reinforcement of the 
features of hardiness and its components can alter patients' psychological system. Thus, it takes an 
essential step in healing process and decreases the risk factors of disease, such as alexithymia, and 
even prevent illness incidence. 

Keywords: Psychological hardiness (control, commitment and challenge), Severity of gastrointestinal 
symptoms, Alexithymia 
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��� �����	
�� � ���������� �� ��� � ����� ���� ��	� K562 ������  �	
�������� � 

DAPI ����� ��0���� !$����"� 100 ������� !�����$��� � 

-������$�k5 ���] �,�8 )15.(  

�(9 �$0N5 � /
�\5 ���� �. ��   �����)t  ���3���� 
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��� ����� � 

!#��� � 	$�0,�  ����R5  6����  ��. ��  ���, G0/G1 � 

	.�  ���R5 6��� �. ��  ���, G2 +M  �S  !��  ���� .

@$� ���� �� �� +BC
��%� !%$ �
C�  /D��C� �� COX 

� -�2$� �
C� ��C��� �� COX -�3$�  	�D�  !��  ���  

)19-18 .(Lim � ����%". �� @$� �N
��  ���
���   �� 

`�k� Bp�� @$�y�) )�� ��� �� ��3.  ���  [���  '�$ 

��� �$ ��>
�(+ �X�  ������  ��$� ��  	.��   !��  ��.� 

)20 .(Nakanishi � �������%". ����R#�X� ��  ������ -

-����.�8��(� !��������� COX-2 /������ NS-398 � 

Nabumetone �� ���� c��
5�5 �� ���p�e -���. 75 �   

35 �l����%
� -�� �� ��� - !#���  !"��#U-937 

� ML-1 !���� ����  .j$��� ��>� ���) ���  ��   @�$� 

�.�8��(� ��  q�$��  ���(� COX-2 B
�CD5 +  !#���� �� 

4��5 -�D#� �]�5 ���F -  !#���� G0/G1  	.��  

!� ��.� )21.(  

@,��Q���7$� � @��C ��Q�� -����� !������ [����f� 

'$K�#�
� �� 6��� -�.  -����
����  ���� -  !���C�� 

HT-29  �Caco-2 ��  ���
�  l��� �  @
$��Q COX-2  ��� 

c
5�5 ��  �� ���� �� .�. ��  B
�CD5 �� ����  !#���� 

�
f=5 ������ �  ��
#�5 �  ��
#�R, MMP-2 � MMP-9 

�� 6��� -�. �� {� �� �� ��� !$09   ������ 	.��  .

@$��G8�����Q -�. /�A �� COX-2�� +  �������� � 

B9���(5 ������5 � 	$�0��,� ���.��P5��Q�#��� �� 4
��\� 

����5 	D� ����� � �f� @$� �.���� ��C���  ���  ����� � 

�p�e !�  ����� )22 .( [��R#�X�  ���>�  !��   ��  ��.� 

���3��� - Bp�� �� +@
�������$� US��  	.��  68-61 

-��� ����� �$� !� .��� ��"
5 6���  -��. A549 

���� 300 �l������%
� @
���������$� -����� 16 �S���� 

US�� 	.�  ���  � !#����  [���

15  '�$K�#�,��� 

!� ���8 � -�D#� @$� [��

15 /��] �>8��  !��  �����. 

+@
�b".  ��0�
�  ��
#�5  @$��G8������Q  ��. �� 70-30 

��� 	.�   !��  ��.� �  ��f� �)  ���C���  ���  ����� � 

�p�e ��� )9.( 

�� q
D\5 �d�A �
f=5 -�.����  !���(�#� �d  ��
e 

-�
?����� @,��Q�7$� �  @
��������$�  ���  ���� ��� - 

6����� -���. !������� K562 )������� 6����� -���. 

-���
?��
� ����� ����C�� (!������ ���� .���. �� ���� 

�����C���5 ����� 6����� -���. !������� �� ���� ����� 

!�R�  -��� ��(�  �����)05/0 < P(n -��� ��  ��   ��� 

	$�0,� +�p�e [��] 6��� !>  �) �. 	$�0,� �,�$ 

� @$��>
� �� xQ �f� 72 �S��  ��.��>�  ��$��8 .  ���

!���� j$��� E���    ̀ ��. +������ -��.  -���%�"S 

@$� �.���� !� ����5 B$0�) ���Y
C ���%
�  n�����   ���F

 � COX-2 �� ��>
� ����� �. 	$�0,� ��
Q !�  ���  � 

@$��G8���������Q -�����. /�����A ��  COX-2�� 

����� !$�� !"(� 	D� ���� . @�$�  ���,�$  ��.  ���  j$���� 

[�D
D\5 �2$� ��� ���>�  .  

�R#�X�    c
�C �%�� ��  ��� ���>� -� ��  ��p�e 

100 �l������%
� ���� ����� /����] !(9���5 B
��CD5 

6��� -�. ���3�# �� ��(� !� ��  .��S  !$�������5  ��� 

	$�0,� ��
� COX-2 475��  ���  �����D�  ���  ����Q�Q) 

!� ���� .��� - !#��� ���3�# ��  [��� 48  �S���  ��� 

50 �l����%
� c
C �%��  ���"
5  .��$��8   �� ���>
�

85 ��� ���Q�Q) !#��� B. }�� �� -0
�) PI �   B�.

@
C%�) 4��5 V �� 6��� -�. ���3�# ��.�>�  ��.��

@$� �$�(� �  �f� 	
Q '
�Q�Q) c
C �%�� ��C���  ��� 

�p�e !�  ����)23.(  

Nakamura � ����%".      @�$� ��� ���� q�
D\5 ��

�  ���
�� �N
�� -����  �d!��(�#�   -�
?������ ��
e 

EtodolacB
CD5 + !#��� �� ��(� � ��$��,  ����Q�Q) �� 



 

  

  
www.mui.ac.ir  

 ���	
� ���� ������ ����–  ���33  ����� /328 ����� � 	! /"��#$��� 1394 397 

��� �����	
�� � ���������� �� ��� � ����� ���� ��	� K562 ������  �	
�������� � 

�� 6��� -�.  !"��#HL60 +U937 +NB4 +K562  �

CEM �D#� !� ��  .-���� Etodolac ���$��, +  ����Q�Q) 

�  �� !#��� �� 	.�  Bcl-2+ -��C#�R,  ��y���  3+ 9 

� 7 � 	.�  -�.�8��(� ��y��  � Surviving 475�� 

!� +���� �� '$ u�� ��C��� �� �p�e �D#�  !��  ��� . 

+@
�b". ��� ���� @$� 6��� -�. K562  ���� �� �� 

��9�� ���� 	.�  !�  �.�)13.( ��  !����� Park � 

�  ��) ��� �� �N
�� @$� ����%". @$�y�) ��  q�$�� 

-����C#�R, �.��y����  � B
��p�5 �K -���. ���
8�� �� 

+���Q�Q)  c�9��  -��D#�  ����Q�Q) ��  6����  !������ 

YD-8 !� ���8 )6.(  

j$��� /�A �� 6K ���,���%#�  0�
�  ���>�  ��  ��� 

@,��Q���7$� � @
���������$� c��9�� -���D#� �����Q�Q) � 

 ���RX] ���RX] ����� DNA �� 6����� -���. K562 

!� ����. �%���F -�.���� !��(�#� �d -�
?����� �
e 

!� �����5 ��� '
��G��P� �� 4��5 -�D#�  ����Q�Q) �� 

6��� !����� ��(� +���  -�.�
C�  ��
8�� ��  ���N$� 

��$��, ���Q�Q)  0�
�  4���5  @,��Q��7$� �  @
��������$� 

!� US�� �����5 �

15 �K -�. �
8�� ���� �   ������
� 

!������ -���. -����>
� ����� .+@
���b". [����

15 

'$K�#�,��� 6���  -��. K562  4���5  }���  -0�
�) 

DAPI ��>� ���.� - ���Q�Q) !� ����. �� �)  !$�9 ��  

-�D#� ���Q�Q) u�� !7���� -���  ̀ {�A  6����  -��. 

!�����  ���� �  c��e�  6����  -��.  !������ -���� 

WD� ��  B�C
��%�  -��.  -����Q�Q)  ����  !��  +������ 

@$������ @�,�$ !5�7
 �5 �  ������ US��  ����Q�Q) -�D#� 

�� 6��� -�.  !������  +����  !�%$ ��  ��$�#��  -��. 

!5�D
D\5 ~�C\� !�  ���8)24 .(@$� �
".�  ��R#�X�  

�� !���� [��f� ��(� -��� � ���5 -�D#� ���Q�Q) �� 

6��� -�. K562 !"��# -�
?��
� @�0� ��C�� ���.  

  

����� ����  

�R#�X� - �d�A ��>� ��� �  -�.���� !��(�#� �d  �
e

-�
?�����  @,��Q��7$� �  @
��������$�  c�9��  ���(� 

��� � -�D#� ���Q�Q) �� 6��� -�. K562  !��  +����� 

��� L�l ��� �� [�R#�X�  +����$) �K  ��. �  -�.�
�C� 

!#���%#�� ���
8�� �� @��$� ���f� !$������� �����8 � ���� 

!������ -���. ����>
� �� ����
�� - -����
�� � +!�
#���� 

-���.����  !����(�#� ���d �� �����  �$���� -���.���� 

!"
� !����� -��� ����� !"��# ���3��� ���.  

  

������� � ����  

@$��  ��
����$��8��C �#�D�   ��D5 c�5���$�   �%�>5 �

  �� �� ���� ����8 �$ ��C  �����!  ��%�>��� -  L���S 

 ��2>��� �
������ �(9 ��%".- � �"A �$� �.$ ���> 

����� �! �����. 

 

  

References 

1. Mahmoudabadi A. Leukemia (blood cancer). 
Tehran, Iran: Kerdegari Publication; 2007. p. 
11-55. [In Persian]. 

2. Hejazi S, Gholami A, Salarilak S, Khalkhali 
HR, Moosavi Jahromi L. Incidence rate of acute 
leukemia in west Azarbaijan during 2003-2008. 
Urmia Med J 2010; 21(2): 243-8. [In Persian]. 

3. O'Dwyer M. Multifaceted approach to the 
treatment of bcr-abl-positive leukemias. 

Oncologist 2002; 7(Suppl 1): 30-8. 
4. Deininger MW, Goldman JM, Melo JV. The 

molecular biology of chronic myeloid leukemia. 
Blood 2000; 96(10): 3343-56. 

5. Bosch GJ, Joosten AM, Kessler JH, Melief CJ, 
Leeksma OC. Recognition of BCR-ABL 
positive leukemic blasts by human CD4+ T cells 
elicited by primary in vitro immunization with a 
BCR-ABL breakpoint peptide. Blood 1996; 



 

  

  
www.mui.ac.ir  

 ���	
� ���� ������ ����–  ���33  ����� /328 ����� � 	! /"��#$��� 1394 398 

��� �����	
�� � ���������� �� ��� � ����� ���� ��	� K562 ������ �	
��� ����� � 

88(9): 3522-7. 
6. Park IS, Jo JR, Hong H, Nam KY, Kim JB, 

Hwang SH, et al. Aspirin induces apoptosis in 
YD-8 human oral squamous carcinoma cells 
through activation of caspases, down-regulation 
of Mcl-1, and inactivation of ERK-1/2 and 
AKT. Toxicol In Vitro 2010; 24(3): 713-20. 

7. Palayoor ST, Bump EA, Calderwood SK, Bartol 
S, Coleman CN. Combined antitumor effect of 
radiation and ibuprofen in human prostate 
carcinoma cells. Clin Cancer Res 1998; 4(3): 
763-71. 

8. Greene ER, Huang S, Serhan CN, Panigrahy D. 
Regulation of inflammation in cancer by 
eicosanoids. Prostaglandins Other Lipid Mediat 
2011; 96(1-4): 27-36. 

9. Kato T, Fujino H, Oyama S, Kawashima T, 
Murayama T. Indomethacin induces cellular 
morphological change and migration via 
epithelial-mesenchymal transition in A549 
human lung cancer cells: a novel 
cyclooxygenase-inhibition-independent effect. 
Biochem Pharmacol 2011; 82(11): 1781-91. 

10. Frenkian M, Pidoux E, Baudoin C, Segond N, 
Jullienne A. Indomethacin increases 15-PGDH 
mRNA expression in HL60 cells differentiated 
by PMA. Prostaglandins Leukot Essent Fatty 
Acids 2001; 64(2): 87-93. 

11. Robertson FM, Parrett ML, Joarder FS, Ross M, 
Abou-Issa HM, Alshafie G, et al. Ibuprofen-
induced inhibition of cyclooxygenase isoform 
gene expression and regression of rat mammary 
carcinomas. Cancer Lett 1998; 122(1-2): 165-75. 

12. Xu MH, Zhang GY. Effect of indomethacin on 
cell cycle proteins in colon cancer cell lines. 
World J Gastroenterol 2005; 11(11): 1693-6. 

13. Nakamura S, Kobayashi M, Shibata K, Sahara 
N, Shigeno K, Shinjo K, et al. COX-2 
independent induction of apoptosis byetodolac 
in leukemia cells in vitro and growth inhibition 
of leukemia cells in vivo. Cancer Therapy 2004; 
2: 153-66. 

14. Bellosillo B, Pique M, Barragan M, Castano E, 
Villamor N, Colomer D, et al. Aspirin and 
salicylate induce apoptosis and activation of 
caspases in B-cell chronic lymphocytic 
leukemia cells. Blood 1998; 92(4): 1406-14. 

15. Vondracek J, Stika J, Soucek K, Minksova K, 
Blaha L, Hofmanova J, et al. Inhibitors of 

arachidonic acid metabolism potentiate tumour 
necrosis factor-alpha-induced apoptosis in HL-
60 cells. Eur J Pharmacol 2001; 424(1): 1-11. 

16. Hojka-Osinska A, Ziolo E, Rapak A. Combined 
treatment with fenretinide and indomethacin 
induces AIF-mediated, non-classical cell death 
in human acute T-cell leukemia Jurkat cells. 
Biochem Biophys Res Commun 2012; 419(3): 
590-5. 

17. Khwaja F, Allen J, Lynch J, Andrews P, 
Djakiew D. Ibuprofen inhibits survival of 
bladder cancer cells by induced expression of 
the p75NTR tumor suppressor protein. Cancer 
Res 2004; 64(17): 6207-13. 

18. Kim MH, Chung J. Synergistic cell death by 
EGCG and ibuprofen in DU-145 prostate cancer 
cell line. Anticancer Res 2007; 27(6B):  
3947-56. 

19. Janssen A, Maier TJ, Schiffmann S, Coste O, 
Seegel M, Geisslinger G, et al. Evidence of 
COX-2 independent induction of apoptosis and 
cell cycle block in human colon carcinoma cells 
after S- or R-ibuprofen treatment. Eur J 
Pharmacol 2006; 540(1-3): 24-33. 

20. Lim WY, Chuah KL, Eng P, Leong SS, Lim E, 
Lim TK, et al. Aspirin and non-aspirin non-
steroidal anti-inflammatory drug use and risk of 
lung cancer. Lung Cancer 2012; 77(2): 246-51. 

21. Nakanishi Y, Kamijo R, Takizawa K, Hatori M, 
Nagumo M. Inhibitors of cyclooxygenase-2 
(COX-2) suppressed the proliferation and 
differentiation of human leukaemia cell lines. 
Eur J Cancer 2001; 37(12): 1570-8. 

22. Santos RLS, Bergamo A, Sava G, de Oliveira 
Silva D. Synthesis and characterization of a 
diruthenium (II, III)–ketoprofen compound and 
study of the in vitro effects on CRC cells in 
comparison to the naproxen and ibuprofen 
derivatives. Polyhedron 2012; 42(1): 175-81. 

23. Wun T, McKnight H, Tuscano JM. Increased 
cyclooxygenase-2 (COX-2): a potential role in 
the pathogenesis of lymphoma. Leuk Res 2004; 
28(2): 179-90. 

24. Jeong SY, Han MH, Jin CY, Kim GY, Choi BT, 
Nam TJ, et al. Apoptosis induction of human 
leukemia cells by Streptomyces sp. SY-103 
metabolites through activation of caspase-3 and 
inactivation of Akt. Int J Mol Med 2010; 25(1): 
31-40. 



 

 

1- Department of Biology, School of Science, Urmia University, Urmia, Iran 
2- Assistant Professor, Department of Biology, School of Science, Urmia University, Urmia, Iran 
Corresponding Author: Afsaneh Bapiri MSc, Email: afsanehbapir@yahoo.com 
 

  

www.mui.ac.ir  

 ���	
� ���� ������ ����–  ���33  ����� /328 ����� � 	! /"��#$��� 1394 399 

Journal of Isfahan Medical School Received: 13.12.2014 
 

Vol. 33, No. 328, 4th Week, May 2015 Accepted: 09.04.2015 
 

 
The Effects of Ibuprofen and Indomethacin on Human Chronic Myelocytic 

Leukemia K562 Cell Line: An In-Vitro Study 
 

Afsaneh Bapiri MSc1, Mehdi Mohammadzadeh PhD2 

 
Abstract 
Background: The amount of COX-2 increases in most cancers due to synthesis of prostaglandins. 
Therefore, COX-2 inhibitors may play an effective role in cancer therapy. The goal of this study was 
to investigate the effect of ibuprofen and indomethacin, as anti-inflammatory drugs, on the K562 cell 
growth and proliferation.  

Methods: The K562 cells were cultured and treated with different concentrations of indomethacin and 
ibuprofen. Then, their antitumor effects on K562 cells was assessed via MTT assay [3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide] after 72 hours. DAPI staining (4',6-diamidino-
2-phenylindole) and DNA electrophoresis were used for study of  apoptosis. 

Findings: Ibuprofen and indomethacin had antitumor effect on K562 and this effect increased by raise 
of time and concentration; so, the maximum of inhibitory effect was observed in higher concentration 
and 72 hours after the treatment. Statistical analysis indicated that both drugs inhibited the growth of 
K562 cells (P < 0.05). 

Conclusion: Based on the results, ibuprofen and indomethacin are effective agents for chronic 
myeloid leukemia therapy and prevention; but these antitumor properties would warrant further studies 
on the clinical application. 

Keywords: Nonsteroidal anti-inflammatory drug, Indomethacin, Ibuprofen, K562 cell line, Anti-
cancer properties 
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,�	 (�S)�F ��b�I��H� � �c� ��  !�� �� B��=>�, 

���+G� G,�  G, �������2 Gray  �,!��T� " �����P ���+ ��

b� G, �>*� ���� 3���P�a �+� >�� � ,�� � ,��K,�Q 

B�E� � �����  ���A6� !���.  

G, 7 �P �� L�\�, #,�P  " ���� �+ ���*>��H 

,�� ��*+  ���,��*  ��8�,  d�J�� �� F�� "   �	���e*+

����������� ������� ������ ����� ����������J  L"���M� 

 �  �!�����������J  >��  QM� *�  ��  ����� , ��	 


�� )!��*  ,��= �  !�� " G,   f"� 	��, N�MK  F�EP 

8���	 
�� G�>��>��H 7 B��=>�, �   ����.  ,�������	 

LG� F�,  ��� G, f"�  ��+ � ��>*�   ��  *P��E�� g ��� 

*P�E�  ���C � � ,���4 ��� ��� �  ������   ��P��C�	 

B��=>�, ����.  

�� ���TI�Y� � Miwa " ,����8*+  �������� "�� 

������>�5��� L"�M� �� ��������J   3���(  F�K��� 

G, b��a �+� YM��T  H`�� ��  ��+G� �7-5 Gray �� 

�+ YM��� �� G� ��  35-25 Gray  B��=>��, ��� ��! " 

��,� �M��  �����  ��+�  �������  ��� ��� ��^ 4/71 " 

8/31 !��(�� Q+���� �F��K� )15(. Dunavoelgyi " 

,��8*+ ��) i�MO� ��  ��D�  !���,�  ���  B��=>��, G,   
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8-4 YM��� H`��  ��� G�  ���  70-50 Gray � Q�M� 

�A6�� �� ��>�� ����5�� L"�M� �� ���J ��,� )16(.  

G, 7 �P �� ��,� _8��� ���� ���������� ���� 

����� )!���� ������>�5�� " ����5�( �J��	   ��  !���� 

" ������ 	���, �	����e*+ ���+ L"���M� ���� b����a ���+� 

��������J  >��  �!�>�+ 	�,����� �TI�Y� �  ��]�#  ��� 

j!��+ ������  ��DV��A,  -��8�"�J ���+� ��D���  ���� 

YM��� �+� H`�� "  B��=>��, G,  ��+G��  ���� ��  ��+ 

YM��� �� "�� ���� �+� �����  ����������  ����� 

���� �)B�� � ACHN ( F�EP  ����� ) ���  8����	 (

!� L�\�,.  

  

��� 	
  

F��D� ������: ��   ���]�# i���MO�,���� �F��D� 

��G7�+�C���D  G, B��  �I������  �������,  ACHN 

��������� ����� �� ��� � ��� G,  �����  ���   ��)l�� 

>�b�8  " G�>�  ,�,� E��� ��� B!�� B��=>�,  !�����. 

��������� ������+ �� �����O��N F�����D� MEM-α   

)Minimum essential medium-α ("����# �10 

 !(��L�� �P�	 "���� 1  !(�� ��,��+! ��7� ���  �

g����  �"���]�� 1  �����  !��� �������a J ����3,"�   

2  ����� ������ L-Glutamine " 10  �����   ���� L����

 ���   ��>�I �>�7  ���� ��H ��  ��H  �������8�,    ����� ���  

37 ���P��  �>�����  �,����  ""���# �5  !��(��G���� 

�� �,�W 	��� !���, B�,� !�. 

�O��  !�� ����: �� G"� ��=( 8 �J ��F  F�D� 

I�����  U���V>�, ������!. m��J G, ������n��� ����� 

���� ��+ �,!T� 105  ×3 ���� �� ��  H�+�` G,  ��+ 

�J�F FD� !� .mn� �� �+ G"� �,!T� ����  ��+ �� 

�� H+�` � ���� ����,!P �� B��=>�, G, L� ����p�  ��� 

3!� 8 G"�  f��*�� "  ��O��   !���  a��� ��� ��! 

 -8�)1.( �� a�� �O��  !��  �����  ���+  ���G LG� 

,��� ���! ���� �+ �� �+G�K� �q)���� ��CI�*>  " 

F��A � �F�� !�7.  
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B���7 G���  �����  ��+  ,����  Q����:  �����  ��+ �� 

H�5K T75 FD� !�!� " ��C�+   ���  ���Q G, 70 

!(�� G, rY� s� H�5K ,� �J ����!� � � ��"���  �

Trypsin-EDTA G, s��� j���t ,!��P " N����� L� 

f��*� ����p� .!�!� �,!T� 2500 " 5000  �����  ��� 

�+ �H G, ���) �+� �J�F 96 ���) ,� ��M>�, B�,�  !�� .

mJ G,  F��d� 24  F4��� "  -�?W G, , ��	  ���  �,!�T� 

���� �+ u���� �!�� ���� �+ FO� Q��� �,�W >K��!�.  

Q���  �+�:   ,����  Q����  �+�  G,  B�C>���  U�>�� 

B!�+� �  �Y)  ONCOR   F)���) F���� G� m��* 

�*I7 (�� ���>���*  ����5  �E=�(,  B��=>��, ��� ��! .

FEP ���P��� G, �!��,�J  ����J  �O=�( �  ����T� 

U7 ��  F��V�] 5   >����  �� ��>� G ��� �J ��F  F�D� 

I���  "  �O=�( �  ����T� U7 5/1   >����   �� ���>� �

,��4 Build up �� "�� 7 �,�W �,�B !� .���� �+� 

F��D� B!��� �� �J���F ���+� F��D� I�����  ���� H��� 

YM����� ���+) �Single fraction (6 �8  "10 Gray " 

YM����� ���+� "� ���� � 3 × 2 �4 × 2 " 5 × 2 Gray 

������J  !�!� " �+ ��G7 �� ��� �,�8� ����!.  

 �>���������>��  ����     G, B��=>��, ���  �����J �

 f"�MTS  ]  3-(4,5-dimethylthiazol-2-yl)-5-(3-

carboxymethoxyphenyl)-2-(4-sulfophenyl)-

2H-tetrazolium [ : �� ���� ��c��  ���� !(��  ��+

B!�G � W��  B!����  ��G7�I����>* ��� B��=>�, G, ��F 

MTS F)����) F����� ���C�"�J ,���3�� B!��O>�  �

��7��8( FK�� 3��(L�\�, �,�� . ,�	  ���G7mJ G, 

F�d� 20 F4�� G, Q��� +�  ���� ��+ ��   ��+ ��H 

H+�` G, �+ 20 ��I"�8� ��>  ����O� MTS  ���  B,��*+ 

100 ��I"�8��>  �O��N  F�D�  B�"��K,  !��  G, !�T� "   

2  �����8�, F4����  �����    ����O� ��� ��+  ����d�� 

"G����K I���! ��� ��!    ����G7 L��\�, �,��� . ���E` 

���*� � ���8 E���  �+ G, -(�# UdP " !��H  G,

���*� N��� �+  B�C>��� Elisa reader   ���� �� v��� 

490 �>����� �� 3!� 120 F4��  m�J G,  Q����  �+�  

��� Fw,�W ��! �� . F���E�  ��>��x  ���  3���(  !�(�� 

���� ���� UdP     ����� ��� F?��� B!��G ��+   ���+

!+�� )"!� Q��� +�   F�?A (  !�� !�(�� "  ��M�   ���

G, B��=>�, �Y�,� � G�� :!�7 F�� ��  

100  ×ODcont/ODtest  ���������M� !��������(�� =  

)Percentage survival(  

 ����ODtest  "ODcont B!���+� ���D� ^������ ����  �

UdP � �����C���	 ����  " Ud�P  � ����� ��C���	 

 B"��!+�� �  !���.  

�� �P�� �� ��,�, �� ��E`     ���G7 ��+ L��\�, ������Q 

��C���	 j,�O�, " T� ����   ��M�  !�� -�(�#B�,� .    ��� ��+

L�� G, B��=>�,  �,��K, SPSS )SPSS Inc., Chicago, IL( 

"  ������7 ����G7t �� ���T� rY���  �,� �05/0 < P 

 ����.FK�� �,�W -��O� " ���\�  

  

���	 	
  

!(��  ��M� �B�� �  I����  ACHN ��  3!��  ���G 

120-20 F4�� mJ G, Q��� +�  �� H� YM� ���  ��+ �

6 �8  "10 Gray " YM��� �+� "�  ��� � 3 × 2 �4 × 2 

" 5 × 2 Gray �� !P,�" 1   ���6 ,�,  ��� B!��  F��,. 

�"!P 1 �D�  �� �,���,  !�(��  ��M� )� ��  �"G �� 

,!>�, �G�K ��CI�*>  BG,!�, ��� ���� ��>��x -(�# G, 

7 �� �Y) B,�*+ !+,�) ���. ,������	  ��H G"�  ,��� �

� �F�� ��"7 F?�� �M�  K���  �  F���" LG�  F��, 

�� !(�� �M� !�` G"� I,�>�   !�T� G,  Q����  �����  

����. �>��x -(�# G, �M����  ��",!P 2  ��6    ���#
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 �� ��� 7 G,�� ,�K,�Q G� �� �+ YM� ��� � F?���  ��M� 

Q+���� ���  �!����. ���e*+�	 ������ ���M� ���� F���d�   

120 F4��  m�J G,  Q����  �+� �  �D+��  �"!�# ��    

70 !��(�� F?���� ���� 3!��� ����G I",����  �m��J G, 

Q����� ��+�  ���D� �,�. F?���� ���M� �� b����a ���+ �

��������J  YM� ��� "�  ���  �5 × 2 Gray  F?���  ��� 

��������J  H� YM� ��� 10 Gray  Q+���  ��T�  �,�� 

F�,� )02/0  =P(a�b� �� �M� F?�� .  YM��� "� ��  �

4 × 2 Gray F?�� �� ��������J  H� YM��� 8 Gray 

)10/0  =Pa���b� " (  YM����� "� ����  �3 × 2 Gray 

F?�� �� ��������J  H� YM��� 6 Gray )07/0  =P (

 �T� 3"�=� �,!� �D� ,� ��,�.  

  

��
� 1. 
��� ��� ���� �  ��	 �ACHN �� !
� ���� 20  $%�	&' �( )��* �� ��� +* ,�*-. �� �6 08  �10 Gray � ,�*-. ��� �� 

�*�2 3 × 2 04 × 2 � 5 × 2 Gray  

�� �	���) �Gray(  	��� 2500 ���� )� ��(  	��� 5000 ���� )� ��(   !"#$	"�± �	"%� &�'($�  

0  100  100  00/0 ± 100  

6  50/109  63/97  90/5 ± 58/103  

8  99/108  51/95  70/6 ± 25/102  

10  21/101  00/102  39/0 ± 60/101  

3  ×2  78/103  18/91  30/6 ± 48/97  

4  ×2  88/101  54/93  10/4 ± 71/97  

5  ×2  33/104  53/88  80/7 ± 43/69  

  

��
� 2. 
��� ��� ���� �  ��	 �ACHN �� !
� ���� 40  $%�	&' �( )��* �� ��� +* ,�*-. �� �6 08  �10 Gray � ,�*-. ��� �� 

�*�2 3 × 2 04 × 2 � 5 × 2 Gray  

�� �	���) �Gray(  	��� 2500 ���� )� ��(  	��� 5000 ���� )� ��(   !"#$	"�± �	"%� &�'($�  

0  100  100  00/0 ± 100  

6  46/82  11/85  30/1 ± 78/83  

8  38/80  96/86  20/3 ± 68/83  

10  95/71  03/79  50/3 ± 49/75  

3  ×2  46/80  86/79  29/0 ± 16/80  

4  ×2  96/73  98/83  00/5 ± 97/78  

5  ×2  39/74  95/75  78/0 ± 17/75  

  

��
� 3. 
��� ��� ���� �  ��	 �ACHN �� !
� ���� 60  $%�	&' �( )��* �� ��� +* ,�*-. �� �6 08  �10 Gray � ,�*-. ��� �� 

�*�2 3 × 2 04 × 2 � 5 × 2 Gray  

�� �	���) �Gray(  	��� 2500 ���� )� ��(  	��� 5000 ���� )� ��(   !"#$	"�± �	"%� &�'($�  

0  100  100  00/0 ± 100  

6  31/65  21/68  40/1 ± 76/66  

8  79/58  42/61  30/1 ± 11/60  

10  05/45  11/52  50/3 ± 58/48  

3  ×2  16/63  28/65  06/1 ± 22/69  

4  ×2  51/57  90/58  96/0 ± 20/58  

5  ×2  75/44  00/48  60/1 ± 37/46  
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��
� 4. 
��� ��� ���� �  ��	 �ACHN �� !
� ���� 80  $%�	&' �( )��* �� ��� +* ,�*-. �� �6 08  �10 Gray � ,�*-. ��� �� 

�*�2 3 × 2 04 × 2 � 5 × 2 Gray  

�� �	���) �Gray(  	��� 2500 ���� )� ��(  	��� 5000 ���� )� ��(   !"#$	"�± �	"%� &�'($�  

0  100  100  00/0 ± 100  

6  99/49  12/59  06/6 ± 06/53  

8  29/37  80/44  70/3 ± 05/41  

10  92/31  87/39  90/3 ± 90/35  

3  ×2  53/43  99/54  70/5 ± 26/49  

4  ×2  33/35  32/48  40/6 ± 82/41  

5  ×2  69/26  74/31  50/2 ± 21/29  

  
��
� 5. 
��� ��� ���� �  ��	 �ACHN �� !
� ���� 100  $%�	&' �( )��* �� ��� +* ,�*-. �� �6 08  �10 Gray � ,�*-. ��� �� 

�*�2 3 × 2 04 × 2 � 5 × 2 Gray  

�� �	���) �Gray(  	��� 2500 ���� )� ��(  	��� 5000 ���� )� ��(   !"#$	"�± �	"%� &�'($�  

0  100  100  00/0 ± 100  

6  32/42  38/51  50/4 ± 85/46  

8  59/32  36/39  30/3 ± 98/35  

10  32/26  50/34  09/4 ± 41/30  

3  ×2  19/38  02/49  40/5 ± 61/43  

4  ×2  69/29  55/42  40/6 ± 12/26  

5  ×2  71/23  46/29  80/2 ± 58/26  

  
��
� 6. 
��� ��� ���� �  ��	 �ACHN �� !
� ���� 120  $%�	&' �( )��* �� ��� +* ,�*-. �� �6 08  �10 Gray � ,�*-. ��� �� 

�*�2 3 × 2 04 × 2 � 5 × 2 Gray  

�� �	���) �Gray(  	��� 2500 ���� )� ��(  	��� 5000 ���� )� ��(   !"#$	"�± �	"%� &�'($�  

0  100  100  00/0 ± 100  

6  45/35  02/51  70/7 ± 24/43  

8  18/28  64/40  20/6 ± 41/34  

10  89/23  62/33  80/4 ± 76/28  

3  ×2  24/38  88/44  30/3 ± 07/41  

4  ×2  88/31  91/33  00/1 ± 90/32  

5  ×2  38/21  79/30  70/4 ± 09/26  

  

)(�  

���������� �� ���������� z�P �  ���+  L"��M�  ��� 

��������J U��O�  �  ��� " ��������J   >���   ��� 

2-8/1 Gray �� �+ YM��� �QM� *�  �� ���� , ��	 

)!��*  ��,� )11(. J� FK��D  ��+  � ��� �� K�� ��H " 

�8��H �+ ���������J  !����  ���������J   ���  ,!�+�F 
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���S��� )Image guided radiotherapy  ����IGRT (

3��( �>K�� F�, ��8�, B��=>�, G,  ��+G� � ���� ,� 

 a+,��K  ��   �G��� )17(.  ��TI�Y�     ���c�� ��� ��]�# �

  ������!��(�� ���M� �B��  �I�����  ACHN �� "� 

b��a ��������J  H� YM��� " "� YM��� � "	>K�  ��H 

�������  ��������  ���>*� ���  *P���E�� g���� *P���E�    

 L�\�,FK��.  

!(��  ��M�  ���  ,��K,�Q G� ��  ��+ YM� ���  Q+��� 

 � " !��� �� ,�K,�Q 3!�  ���G  m�J G,  Q����  �+� � 

{�� ���� �+ ,�K,�Q  � ,!�J !�� )G, 50 !(��  ,��� �

72 F4�� mJ G,  Q����  ��� � ��,� 70  !�(��  ,��� �  

120 F4�� (FK�� ���u�. Marekova  " ,���8*+   ���

 !�!��� �\�>� 	�,�� ���� �+ ���=�I�F �72 F4�� 

mJ G, Q��� �� G� 10 Gray G,  ���	   ��  !��"�.  ���7 

F�4 {�� ���� �+ ,� 7G�>J�J  !���� ����� �� �,!M� 

G� C>��  ��,� .�e*+�	 ���� �+  mJG, Q��� �� G�K 

G2 s��W�>� B!���7 �G���>J�J �������  �"!��# "72-24 

F4���� m��J G, Q����� |���=�, ���  !��>K, )18(  ���� ����

�>K�� �TI�Y� ��+  � ��*+ �]�# � !���. 

 2��, ���>��x �TI�Y�  ��#]� �3,�A, ��b�I� ��H 

��C�+  �� G� D���  ���J   �� ���H YM� ��� 10 Gray 

-M>�� ����! �F?�� ��   ���G  ���  ����J �� "� YM� ���   

2 × 5 Gray ��*4, !� �Q+�� �FK�. , ��	 ��  I��#  

F�, �� !(�� �M� �����  H�� YM� ���  6  "8 Gray 

�� ����^  F?���  ��� "� YM� ���  2 × 3  "2 × 4 Gray 

3"���=� ���T�  �,� �F���,!�. Wang " ,����8*+  ��

 !��,� �D� ��) i�MO� -��  3!��  ����G   ���  ���� 
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Abstract 
Background: Renal cell carcinoma is considered to be a radioresistant tumor. Consequently, 
radiotherapy is used mainly for palliation of metastases or local tumor growth. The aim of this study 
was to evaluate the efficacy of the radiation protocols with small fractions on cell killing of ACHN 
human renal cell carcinoma cell line.  

Methods: After cell culture, the ACHN cells were exposed to 6, 8 and 10 Gy of single fraction and  
3 × 2, 4 × 2 and 5 × 2 Gy of two fractions. Viability was calculated using MTS assay [3-(4,5-
dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium]. 

Findings: Exposing cultured cells to small fractions of radiation resulted to a mean decrease of 70% in 
cell survival over 120 hours after radiation. Survival fraction reduced with increasing the dose per 
fraction. Two fractions 5 × 2 Gy showed significant effect on cell survival compared to single fraction 
10 Gy (P = 0.02). 

Conclusion: Our results indicate that the small fraction is a valuable alternative to provide local tumor 
control. 

Keywords: Radiotherapy, Small radiation fractionation, Renal cell carcinoma 
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)Transformation("�����2� ,! 9)Transduction ( #

 .	���(	B��")Conjugation (�3 H�B�� '
 .���    

 ����" �	��\ '��
=�������3 +����@ 1���0 1  )��3#�:3
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 �3 2/6 ���	3 .�%�
  

);���3 6� e�B� ���� ���	�
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 6� �	���� 6� U��/2\ 

9�g�#2* 1�0 h�* +�" 1 �M�23 �
 �!7 

2��c� +�L/�< i�0 ���� ���	�
 '"  d�@�
  80��" 

?/��� ���� ���	/ �0 �3 �	% # �
 8a< +�L/�<  i��0 

# �/ jPQ� 2��c� '���/ 1 �	��	3 i�0,  '�
  A�	�Q 

�C�" # �/ 9/� 2��c� '
 A�	Q ��" �
 8/�G��  ����;� 

�	��	3 1�0 i�0 # �� 'B��� �
 2^� .�% ���� ���	�
 

'
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�
 G��#���0 .� # �/ jPQ� .� '
 H�B�� �3���  . 

��" =�����3 1�0 ��/�- )3#�:3 ��  12�"��
  ��0, 

=�������3 1���0 1���/�< ����	� 9���::k3  ����l3 

 �Q	� +�% ��� '" .�!� �0� + 1 �/���	�  12�"��
  ��0 

�� ';�	� 1 +��  1��0  ��/�<  '��
�:3  ��
  ?�3�	@  ���a3 

+�" 1 .� �0 6� '��< ���� ���	�
 �0 �3 �%�
 .��  9�/� 

';��V3 1  1�#2�3  ��
  ����2
  A��;��V3  2��J�  H��B�� 

'��2(, 6�� #  ���"  9�/�  =������3  1��0  ��/�<  ��	�3 

���2
 ��2- )�2(.  

  

���	
�� ���
� �� ���
�� ���� �
� 
�  

����	! "#$��%� 

'��� 1  �/�< ��ZD-Ala-D-Ser )D  -9��O� - D  - 9/2��( 


 ' H��VanL : 2��c� �
 &	"#2��� 12�"�
 ��D-  9���O�

+2���B�6 1���a��� 1  # )J���� ����> �� .����(#�����b*

  '�3������ ��
 .� �/GL/�<   2�L/� 1��0,    '�
 )�3#�:3

����  9��/�3	��# ���	�
�3 A�	Q  �2��(    9�/� '�
 #

���� m��2� +2�B�6 �/���% '
 ���- ���	�
 1  ��> ��

  9�/� �/GL/�< .)��� �%�D-    1�0����� ��
 9���O�

'���3� 1 12�"���
 �� ���C��l3  ���0���3 H���B�� 	��% �� .�

  .	"��� &	"#2���3   .#2�*�D-Ala-D-Ser   �/����%

'�3����� .� �� '" )�� +�% 1 D-    1��< '�
 9/2��

D-�3 9��O� �* �M�"2� ?�3 d@�
 9/�2
�
 # ��!�/ 9�

 # .� '��
 9����/�3	��#'��B��� �� ���3 )��3#�:3  .�	��%
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D-9��O�-D-" �/���% �� 9/2�   H��� # ����2VanL 

 ����� .� '
)10('/	� �/ 6� .#2*� 9/� 16����< . 1 

 12��
 ����
 &	"#2�����    6� ��;
 .��������
#� 6#� 

�3� )�� '
. 

���3 12�"�
 �� =*�
��" '
 O�
 )3#�:3 �/�< =��
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 'H����  1���0OmpK35  #OmpK36 ���!7 �� ��1 

���3 .����
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#� 20 �/ ��/1 9/�	* 9/� �0,    '�
 O��
 )3#�:3 d@�
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 12�"�
#  � '�
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)Insertion sequence   ��/IS   ]	o���ao �� ��/�< (

  ���# .Z 9�/� .���	J6�
#     .� .��% F	3��J d�@�


+�%  �	
)11(.  

    ������ '��
 )��3#�:3 ���/�< =�������3 �����	�
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���" ���	* 1�0

���� ����� 9��/� .�    G���� 6� )��;���3 d��@�
 �����	�
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�3 9���/��	�3 # 9���/���2�� 6�   .�	�% �����  ����	�
 

9�����L�� 12�"�
 '��@   ��o H#��:3 1�0   �
 ��/#��� '

12�"�
 X	qJ   ��C3 H2( 1�0 ����3  2�"�
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 12�"���
 9���r�0     ?��K3 )��MK3 H2��( H#���:3 1���0
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 H#������:3 &	"	������������  9���������  

)Methicillin-resistant staphylococcus aureus  �/

MRSA (#  9�����/�3	��# '���
 H#����:3 &	���"#2��� 
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 ��3      9��/� '�
 ?��3�" )�3#�:3 ����
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2�7 9/�2
�
 #  .� .�% ��;��3 �	% )12(.  

 .ZMupB ,  '��
 )��3#�:3 ���/�< =�������3 ���/

������ &	"	��������� �� 9����/2*	3 �����	�
 �#�N	��Y :

���� )�	C@ .�3�� 1�2
 9��/2*	3 ���	�
  ���	* 1�0

'!/� #  �"MRSA    ����� 9�/� .���� �2
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 �� '�J��3 �
 �/�/2�"�
 9�g�#2* G�� 6� );���3 d@�
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�3 12�"�
 s23   .�	�% 8��*  2��     �	�
 +��% )�
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   �������� 9����/� '����
 O�����
 )����3#�:3 �������	�
   

])Minimum inhibitory concentration (MIC 

 6� 2���!�
512([  .Z .����
 ����	�mupA ��/) �ileS2 (

 ��3 A�	Q  �2��(        =/G��� ��/ .�2�" ��" d�@�
 '�"

9��	�#G/� 9/GL/�< tRNA �3 6���� �	% )13-12( .

Seah # .�����0  ����� 9/� '
 O�
 )3#�:3  ����	�
  ��

  �
 ��/�< N	"	� �/ ��	� '" ���2"  �Q	� '  H���

mupB 'V��# �3 12(  �%# 5/65 �Q��  �
mupA  #  

5/45 �Q��     ��;/ =/G��� ���Q� .Z �
ileS   )0�M�%

)%�� )13(�	<# 9/� �
 .,   N	�"	� 9/� =" 1Z	�	�0

 ��	3 1#�>  NP" �� +�% xC> 1�0I  =/G���   1��0

tRNA �3 6����    2����@ 9/�2
��
 # ��%�
�  a
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 .2��� .	����/2M�0 A�;��V3 .����)Southern ( .�!�

2�7 ����P* 1#� 2
 N	"	� 9/� '" ���  ?�> �-�k��

�3 �	% )13(.  

GES18   '��/GB� ���/�< 6���3��"O��
 =/G���� ���/ 

+�" 1 =*�
��" :=/G��    e���# 6��3��"O��
 1��0    ��V��

)Extended-Spectrum beta-lactamases  �������/

ESBLs (y	� GES  12�"��
 6� 1����
 ��    H2�( 1��0

+��	��J ?3�% �C3 1   12�"��
 # '���/2�"�
#2���   1��0

2���7  G��( 12����l�+���% F��  �����#  NP��" pG��<A 
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  1�
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    '�
 )M��� H���"�
#6�� # A��##P" ?�M- 6� 6�3��"O��


GES1 �	
 )14(.  

���� '
 �/�< )3#�:3   �� 9���/�3	���b�� ���	�


+�	( �/2�/�� � :����    '�
 6	�0 9��/�3	���b�� ���	�
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���� ?3�@ 9/�o '
 )3#�:3   .� h��* ��
 ����	�
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}��2� 9�g�#2* �� '�3�����  .�2M�3LiaF  G< '�" �/ �
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���3 H#���:3 12�"���
 # �#� �	��J i���0  ��2��()17( .

   '�
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1� 2���, 	C�� 1�   6����� 9�b��	/���" # 6�2��� )��� 
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=/G�� 	���3 1�0��
     )�3#�:3 d�@�
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Abstract 
Only a short time after the discovery of antibiotics by Alexander Fleming, antibiotic-resistant bacteria 
were reported. Besides the traditional mechanisms of resistance in bacteria, new mechanisms have 
been described by different researchers. For example, recently a new gene operon of D-alanine-D-
serine called VanL that cuased resistant to the antibiotic vancomycin was reported. Other researchers 
have shown that Klebsiella pneumoniae strains lost purine Ompk36 that have a major role in the 
antibiotic diffusion into cells, are resistant to carbapenem. In 2011, the first full resistance to 
tigecycline was reported that the enzyme-linked monooxygenase flavin hydroxyl TetX cause 
deactivation of antibiotics. In 2012, high resistance to mupricin antibiotic was described that 
intermediated by a new locus named mupB. In addition, in 2013, it was showed that some strains of 
Enterococcus faecalis can move daptomycin antibiotic from its target to other places and so inhibit its 
activity. Removal of whole target gene (PBP3) of ceftazidime in Burkholderia pseudomallei was 
reported in 2012. In other hand, new role of riboswitch for resistance to aminoglycoside antibiotics 
reported in 2013. In addition, recent studies have indicated a relationship between SOS response and 
quorum sensing with antibiotic resistance and new antibiotic resistance mechanisms in bacterial 
biofilm and persister cells are known. In this review, recent studies have been conducted to identify 
these new mechanisms. 
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