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��n(� ����� �3     
�� .����� ��3�'� ��7� ��� ���

   ��	���P 
��41 �0 �% 8	 V�� ���� 8	 �,� )�*+

) 0���*	 2����, d�	<���� ������+� ��- ' ���14 .(


$�;� ���O�3 �     ��� ���(/� @���� 0�F ACT   ��

@��� ��*   
(�,� ���� �3     8	 0��N% <��� ��M�� �	

���	�� S�	<��1	 �� d'� ����	 ��������� ���  ��  ���3

 0 �% 8	 V�� �� 
/�s �����8 0�F�  ���� � \/���

2�'� �� ��� >�, 8	 0�N, S3  '   ����M�P �3

) 0*	 
(,	� 
3� S,15.(  

��4' � �b	     ���/J� �� ��J�� ' d��f�P @��� �GI�

��� ��	'�' ���$4 ���	 ���<� S3'XP ��  Z�-	� �3 

�@	��	 d�	<�  ����  8	 ��'�L� �30*	 2�, @+.  

P�b	 �*��� t�3 � �R% S3'X    @���� ��GI�

     U	���R	 ���� d��f�P ��� ��J�� ' d��fP �3'��

    ��� 
�� C(�/� ���� @	���� ��� >�, ' ��� � \/���

�, _��	 ��<�.  

  

��� 	
  

  Z��, @����  0 �,30      ��� 
�� C(�/� ���� �����

��� 8	 
  ����� ��<�  ��* @	����     
��4	�� ���� ���P

        _���A 2M�G�	� 
�� 
(�$�	' ������ <� 	�� 
�� 2��� 

 ^��* 0��$I� 2��� S��, �� @JF��B	 �N��,<P1391 

    ������ ����8+�  =��� 8	 S3'XP ��	 .���, UI(�	

@��8+ S�P u�D � 
  ���  �3, 2'�� � @��8+ vP �

.�, _��	 
3� '� ���M�P '  

 >��;�;L� <�� �� �� u���D ����	 )����w� 8	 v��P

@	'�  �3�	<�	 	�(�	 �@JFB	 �N,<P _��A 2MG�	� ���

  
����� #�� �� ' ���, 
�4�� �*�1 
� S3'XP � 

@+ ���P ' ��	'� �>���P .����� ���8�	 3  

 S,�P 0L� ����� < 	�� 
� �MG3'XP �1��� �

 
/%��w� #��� �@JF��B	 �N��,<P _����A 2M��G�	� � 

�4	�� ��� 
� C(/� @	���� � ����;�   ���	 
�� 2���  


   ����s ' 0�1�� >���B < 	����M  
���'	 �   @	�����

�����8+ .�, _��	    KC�� ��4	' ��3    
�� �'�' ��3

 ����� 8	 vP ' ���, UI(�	 ���1�3 ��D 
� �@��8+
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���� ��� � �	
�� � ��� ����� ����� ��	 
�� '���(�� � 

2'���� �� 2���* �1���w� ���<M���4 '  ' ������ ���3

 
�$�4 #� ��3, �      '� ' ��, �	<���� @���8+ S��P

@��8+ >x	r* 
� 2'�� �3 .���	� Q*P S3'XP  

KC�    ��* Z��, �'�' �365-20    ^��D �^�*

 Z&	�% ��� >��6    ��� ���&	' 0��A ����� _�A �2�

����� �@D�* Z�/& 8	)  (... ' ZBF� _�' �2�'� �3

  ���* ��(J� 
�4�� _�A � '   H�I�G�    ���� �	��� �3

 �� ��y% ���	�� ����/D d�3 z�* 8	 ��	���-��

 ����� @��� >$�4.�    	 
�� 
�4�� �� ���   
�    �	����

yA	 �  ����� 2'��� �� 2'���   ��	��(�*	15-6   ��F�

�, UI(�	 ��	��(*	 �	��� �0*	   ���	 '30    
�� ��F�

  2'��� '� 
� �1�w� ��D15  2��F� �    �3�, ' �����

     2'��� �� @	����� �1��w� S��<�� � .���, :�$;�

��n(� ?&	' �� �3, ' ����      
�� 
(�$�	' :%	<�� ��3

8+.���, ^�(�  \�	�, ' �����  

KC�   �	��� � ZN�	 t�w� {�* Z�, g'�- �3

����� ���/�3 ���I�  2����  
�4�� ���$4 �3 � 

@	'� >xC(��-	 ��� ��� >���,  ����7� �����, �N��,<P

 
����� �� 0 �, �38�N�*  @	'� @���� �   �(-��,

 2�'� ^�D �� ���$4 >CNG� ���	 ��M�� @�<�3

$� 
� 8�� 
   ����� Z��� _�A � ' ��  U��	 	� ��(


�	�	 �	�� �  .����� @��� �	^�D �� @��� >$�4� 

6 � 2'�� @	���� 8	 �F����  t	��w�	 0�A 
��   0�/�s

KC� �4	' ' 
$�4 '� 8	 S��   �3   @��, g'��- '  

7  2'�� 8	 �F��3,  Z��� 
�KC�  ' g'�- �3  _��A


�%�� �� 0 �, �  
����� 8	 �@��8+ vP �   S3'X�P

 0��J� �� .���, 
(,	f� �� �  
��%�� �� �   ����M�P

 <��-   2�'� @��P 8	 v�P 2�� '� �  @����- 9   8	 ��F�

��� 2'������ ' �8  2'���� 8	 ���F��3��, ��* 
���r >x	

S*�P 
��  �3��J� .���	� Q*P  

	�'� ����	 8 2�	�  
������ 8	 S3'X��P ����	 ���3 �   

17 ?�4 ��F�  �� ' ��'+ ��, d�	<   ��	���� ���	 8	 .  

3  �����* 8	 �F�6  ������  8	 �F�3    ���	8 ��� 8	 ��F�

 �P '2  �
�, ��� 8	 �F�1  @(GM�	 ZBF� ��� 8	 �F�

 �0*�1    ' @���� ��� 8	 ��F�1    .�;� �� ��� 8	 ��F�

    ��M���� .��(�,	� 0�N�, (�X���'�/�1) @�� ��(I�

 �2'�� ��*42 � @	���� ��	 ' ��� ^* \*�(� ��D 


4 �� q�� ��- ��� 8	 ^*   .����� 

@	����� 28	��	 �3�	<�	   @���� 8	 S��P 	� ��8 ���� �

����  Z��N� 
3� '� ���M�P �� ' @��� 8	 vP.  

S��*�P 
����  ��<��� ��� d��f��P � CPAQ ��� 

Chronic pain acceptance questionnaire) :(  ���	

S��*�P  ^��* �� 
����2004  \��*��McCracken  '

Vowles �, 
�J� ' � 
S3'XP �� 2��($� ��D   ��3

 ��� �	�& 2�F(*	 ���� ��<� ��� � \/���  �����  ���	 .

S*�P 
��  8	20 ���� NG��2�, Z  #�� �3 
  0*	 

 V���;� ��7 
��4��  �	2�����  ���� ��	f���  .�����,

S��*�P 
���� ��<��� ��� d��f��P � Z���,  2����- '�

 V�;� :0*	 ���	-   0����1 �� �������  ) �3  �����

 0����1 ���M�P     U ' (��� ���4' �� 
��	8'� ��3- 

��� d��fP  dC�� �/$� ��4' _�A ����)    �	��� �3

 .(��� ^�(�  � U�(4	11  ����  S�*�P ���	    
�� 
���

2��� :�;($� ' .���� ��� d��fP �� ��	f�  �� .��,

  
�  ��%9  � :(��+�  0����1 �� ��M   2���� �3   ��	f��

 ��� 01��� V�N��  ����  )16(. Cronbach's alpha 

S*�P ��	  \*�� 
��Cascarilla    �� ������� �	���

  ��� d��f�P ' 0����1�    )����� 
��79  '75   ��B��

0*	 2�, d�	<� )17(
���� �� . � >���P�   ����P

��'��  d'� 8	 2�F(*	 �)Cronbach's alpha  ���	 (

V�;�74 .��+ 0*� 
�  
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���� ��� � �	
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 �� \/��� U	��R	 @M�G� V�;� 2��  _�1 ��� 

)20-PASS  ���Pain anxiety symptoms scale(: 

' ���(4	 �3�(1�    8	 2�F(�*	 �� ��� � \/��� V��

�� ���8�	 _�1 ��	  .��,PASS  �	�	�20 ����  0*	

 V�;� #� �� 	� @M�G� ��	'	�1 
 6 
4��  Z|�) �	

�� ��w�     S3�  <���3 ����, �����, _��� ��	 :� 

���  ���8�	 (�����  
���	� .��    >	���� �100 -0   0�*	

��x� >	��� 
 �  ' U��(4	 ��     0��x� �(�G�� U	���R	

   ���'�� ����P 8	 V�;� ��	 .��	�81   ��B��'   ��/(A	

 �	��	' ' 	�M�395  �B�� ����O�3 ' @+ ���� _�1 � 8	 

�/(A	 S�P ' ��� 28* � 0*	 �	���-�� �/*�� )18.(  


���� �� � >���P�  ���P��'��    8	 2�F(�*	 ��)

 d'�Cronbach's alphaV�;� ��	 ( 73  �B��  
��

.��+ 0*� 

 ��� >��, V�;� )Pain anxiety symptoms scale 

 ���PIS    V���;� #��� 8	 2�F(��*	 ��� ��� >���, :(


4��  ���A ����0  � (��� ��4' _�A)10   �������)

���8�	 (�N�� ��� .�, �� 
(*	�- @	���� 8	  
  �,

\��*�(� 
���	8'� ��� 
��(F3 �� 	� ����- �  
(��,f� �


4��       �� 2��(�$� ���D 
�� H-�, ���	 .���  ����

S3'XP   0�*	 2��, 2�F(*	 ��� 
� .���� �3 )18(. 

  ���	 ���P ' ��	'� @	�N�3 ' 2�	8�G1	 <�� @	��	 ��

S3'XP �	�� 	� V�;�     ����8�	 )�*�� ���-	� �3

2��  ��	 )19(. 

S*�P 
��  0���4 �   S�*�P ���	 :�(-��,   
���

 Z�, ���	��0�$�4 ��* Z�/& 8	  ��� >�� ^�D '

.��� (^*/2� )$% ��)  

   v����	'�  Z���L� S3'XP ��	 �� ���+ d'�

  _����� ���� 
���  ������  �	<���1	SPSS 
I���$�  �16   

)version 16, SPSS Inc., Chicago, IL ( ��' �, _��	

� @+a ��n(� ��b���� 'S�P @��8+ ��n(� �� 3   ��3 �3�, 

2'�� v~*' �, 
(,	��� � 3 ���, 
$�;� :3.  

  

���	 	
  

H-, S�P >	��� 
� .���� �F�B�� �3   ' @��8+

vP      �� S3'X�P ��3��n(� >	���� ���M�P ' @��8+

 2'�� '�����  '�3, ^'�4 �� 1 0*	 2��+.  

��� �*��� ��7�� 
�� >'F� ��	�  ��� 3  >	����

��n(� 
($�	' �3 � '�  2'����    v����	'�  Z���L� 8	

��T      ̂ '��4 �� q��(� 
�  ������ 2�F(�*	 ���n(� 2 

0*	 2��+.  

@�3 ^'�4 
  ��D 2   ��� @�G�  ���3� '�   2'���

 ���� '�3, �� Z&	�%  8	 �N�9  
$�;� ���� ��n(�

���� >'F� �	�	� �� �	�  ���,� )001/0 < P.(   �	���


$�;� � 2'��   ��*��� ' 3��n(� #� #� �L� 8	 3


�R�1 8	 S3'XP �3 .�, 2�F(*	 v���	'�  Z��L�  

  
���� 1. �	
�� �� ������ ��  ����� � �
���� �� ����� ��
  �!" ����� 

�����  ����  �����  
����� ���  ����� ��  ������  

  ��!	��±  "��#!��	���    ��!	��±  "��#!��	���    ��!	��±  "��#!��	���  

��� +#",�  ��!�  9  41/14 ± 22/37  66/13 ± 88/90  62/15 ± 44/87  
� �
  8  05/14 ± 50/35  10/13 ± 87/34  33/13 ± 87/35  

��� �. /01#� 2�#34�  ��!�  9  31/15 ± 00/63  30/11 ± 55/41  38/10 ± 22/41  
� �
  8  05/22 ± 12/62  84/19 ± 75/63  84/20 ± 12/64  

��� 5�
  ��!�  9  58/1 ± 66/7  05/1 ± 88/4  09/1 ± 22/5  
� �
  8  92/1 ± 00/7  60/1 ± 00/7  55/1 ± 50/7  
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 ����2. $%!&� '() *�(+� ��!%,	��) �-. �
�/&� ,0 �0 ��
   0,���  �"!1�	 2!+3 �	
�� �� ������ ��  ����� � �
���� ,0 /&���!"
 "�4� 

$	! ����� �����  F  DF ��%�  DF 	&'   �����P  	�� ��()� ��	�� ���� 

�"67� #8� �!�9: )Pillai's trace(  982/0  723/63  6  7  001/0 <  982/0  000/1  

�	�"= >��0�? �!�9: )Wilk's lambda(  018/0  723/63  6  7 001/0 <  982/0  000/1  

@A7��  #8� �!�9: )Hoteling trace(  620/54  723/63  6 7 001/0 <  982/0  000/1  

  
���� 3 .$%!&� *�(+� ��!%,	��) 6��
� �� 7���!�� ,0 0,0 8
%9� �	
�� �0 ��
   0,���  �"!1,0 �� ����� � �
���� 

�*+��  ���� 	
 �,�� � �����  -���()�  ��!	��  F  �����P  
	�� ��()�  

(��/0� ��1��)  

���� 

��	��  

�!�9: B�  �!�9: C7�  1  45/2227 74/65 001/0 < 824/0 000/1 

� =#D E"!FG  1  82/12546 33/370 001/0 < 964/0 000/1 

�3H  14  88/33 -  - -  - 

>#7J7�  �!�9: C7�  1  74/2292 41/35 001/0 < 717/0 000/1 

� =#D E"!FG  1  22/10576 36/163 001/0 < 921/0 000/1 

�3H  14  73/64 -  - -  -  

  

@�3 �4 
  ��D	 ^'2  '3 � @G�� ����3   ����

��M���    2��, Z����� ��3 �    ��� d��f�P >	����

0 �,    2'���) �3'�� 0��yA )$% �� @���� 

 ������'  2'���� '�3��, 
���%�� '� ���3 �� ( � 

vP ) @��8+33/370 = F) ���M�P ' (36/163 = F (

��� >'F�� ) ��	� ��4' �	�001/0< P  ��	����� .(

 2'�� ��� d��fP S�	<1	 �� �J�� ' d��fP @���

��������  ��ba����� �������M�P ' @������8+ v����P ��  

.0*	 
(,	�  

@���3  
��  ����D ��  ^'���44 2����+   ����� �0��*	

��M��� 2�, Z���� �3 �      �� \/���� U	���R	 >	����

0 �, ���    2'���) �3'�� 0��yA )$% �� @���� 

����  2'�� '�3, '� �3 �� ( 
��%�� �  v�P    ' @���8+

�����M�P� ����� >'��F�� ) ��	� ����4' �	�0001/0 < P .(

       U	���R	 S3�  ��� ��J�� ' d��f�P @���� ��	����

 2'�� ��� � \/�������    ��ba�� ����M�P ' @��8+ vP ��

.0*	 
(,	� 


(1� 
� 
4�� � �3  ^'�45  ��M���� ���� �   ��3

2�, Z���� � 0 �, ��� >�, >	���    @�����   ���

�3'�� 0��yA )$%  2'��) ����  2'��� ' �3�, (

 
���%�� '� ���3 �� � v��P  ) @����8+45/27 = F ' (

) �����M�P85/8 = F����� >'��F� (�  ��	� ����4' �	�

)010/0 < P.(  

  

3#4  

�3'�� @��� �	� @G� S3'XP ��	 q�(�   ' d��f�P

�� ��J��  >�, ' ��� � \/��� U	��R	 ���� d��fP

 ����� @	������ ������ ��<��� ��� 
��� C(��/�r0��*	 �b   

 ^'���4)2 
��(1� ��� q���(� ����	 .( ���3 Vowles  '

McCracken ���	� @G� 
    ���	 �� @����  0 �,

     ���� ��� \/���� U	���R	 ������$1	 ���� �� @����

  �� ��  ' ���  0��R' �#,<P 
� 
�4	�� ���	��� 

���� )��$  	� ����(J� >	����� �����$4 �����  )13�(   

.0*	 �$�3    
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 ����4 .$%!&� *�(+� ��!%,	��) 6��
� �� 7���!�� �	
�� ,0 0,0 !� ;<�
� =	
>?	 ��
 �0  0,���  �"!1,0 �� ����� � �
���� 

�*+��  ���� 	
 �,�� � �����  -���()�  ��!	��  F  �����P 
	�� ��()�  

(��/0� ��1��)  

����  

��	��  

�!�9: B�  �!�9: C7�  1 79/2821 32/41 001/0 < 747/0 000/1 

� =#D E"!FG  1  90/2206 32/32 001/0 < 698/0 000/1 

�3H  14  28/68 -  - -  - 

>#7J7�  �!�9: C7�  1  61/2847 58/37 001/0 < 729/0 000/1 

� =#D E"!FG  1  52/2346 96/30 001/0 < 689/0 999/0 

�3H  14  77/75 -  - -  -  

  
���� 5. $%!&� *�(+� �!%,	��)�� �

� �	6�� �� 7���!�� �	
�� ,0 0,0 ��1 ��
 �0  0,���  �"!1,0 �� ����� � �
���� 

�*+��  ���� 	
 �,�� � �����  -���()�  ��!	��  F  �����P 
	�� ��()�  

(��/0� ��1��)  

����  

��	��  

�!�9: B�  �!�9: C7�  1  57/7 49/5 034/0 282/0 587/0 

� =#D E"!FG  1  07/23 72/16 001/0 544/0 967/0 

�3H  14  38/1 -  - -  - 

>#7J7�  �!�9: C7�  1  20/10 30/9 009/0 399/0 810/0 

� =#D E"!FG  1  80/17 23/16 001/0 537/0 963/0 

�3H  14  09/1 -  - -  -  

  

McCracken  'Eccleston  ���GI��b	 ���*��� ��

 ����� ��/J� ���� d��fP �� ��(/� @��� #�  	� ��	�

   ' @	����� ����$4 ' �A�(4	 �����3 ��N��A ��

  2�F(�*	 @	<��� � @+    d�	<��� ������ >���- 8	 ��3
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Abstract 
Background: Chronic pain is one of the most current multi-dimensional problems which its 
management requires medical and psychological interventions. This study aimed to evaluate the 
effectiveness of group-based acceptance and commitment therapy on pain-related anxiety, acceptance 
of pain and pain intensity in patients with chronic pain.  

Methods: In a randomized clinical trial study, 30 patients met entry criteria were selected from 
medical centers affiliated to Isfahan University of Medical Sciences, Isfahan, Iran, using purposive 
sampling. They were divided randomly into two groups. Research instruments were Chronic Pain 
Acceptance Questionnaire (CPAQ), Short Form of Pain-Related Anxiety Symptoms Scale (PASS-20), 
Pain Intensity Scale (PIS) and a demographic questionnaire. Experimental group were treated with 
acceptance and commitment therapy during the 8 sessions of 1.5 hours. Follow-up period was two 
months after the last treatment session. 

Findings: Acceptance and commitment therapy showed a reduction in pain related anxiety and pain 
intensity and increase in acceptance of the pain (P < 0.05). 

Conclusion: Findings indicates the effectiveness of this new behavioral therapy which is probably 
more appropriate for Iranian patients because of integrating behavioral therapy methods with eastern 
treatment techniques. 

Keywords: Acceptance and commitment therapy, Chronic pain, Pain-related anxiety, Pain acceptance 
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C��	�/����0   ��9M�� �� ��! ��     G��
��� ����N ��"� �

�� ��	��
 �	������ �)"      ���
� �� 8��E *��� .�
��"

���� �� �	D)� �� O0 ��0 �  ��9M�� ���� G�!�� �  �

�� �"� ���.��  C��N � ��"  &�/� �� �� ��� �	D)�

�� &
�1% C��H �� � ��� �� �� ��     ��� O��/ G���:

��1M � ,9M �� C�5�4� ��0 �
��� � ����: � �$!  �

��4� #��>	� &/�0 �� P	?9�  �� ���   8��E #: �� �! ��"

�� ��1  �	9)	/��� ) ��"3.(  

   ���9M�� @���- �� G2��N�� ��    ���	D)� � ���"� �

C��	�/����0   Q����  ����/� �� �� ���0   G�!��� �

&
�1% #�>	�  ��� �		R� ��
� ����     ��	S 8��E �� � ��$!

&
�1% 8�E �� �	������ �� �
�1%    �	9)	�/��� ��� ��

�� ���T� ) ��"4.(  

     C�	�H�V� �� ���	�.� ��W
 �� �	9)	�/��� 8�E

    ��	S ��	������ 8��E �� �)�B��E��� � ���	�	"�	�

&
�1% �� � C��1���  ��"��  ��9M�� �� ��9�5 �� . � 

/���	9)	� R�		���� ��1M �� � !B��� � ��
�� ���( 

�� ��"��1M . � !B���  ����  � ��������
�� �	��  G��� 

M�
��	� ��  X��VY������E�   �Z��/�� ���! &��/�  � 

/��
:	��� /� P"�� �	�  ) &�/� ����1.E5 �/� .(	� 

 '�"�� ����1.E�G  #�����E  ����*  [����0	*  '�"��� 

	
�����	� ) &��/�6��$]�� .(	* ����S ��� 'Z��/� 

	
���	� 
	> ) ���� ��5�7� .(�* >
:�_ �1.E� ����9 

 �� �� &��`
��� � ����S #����!��	� 2O2H  =��/��

.� B�E��!�� #��� ��
� #�
�� ��
� �� GB�E��!��	�� 

�M�> ���	& ) &/�8.(  

    #���>	� ��$��� &�	�`E 3��! b%�� ����1.E �	/�

 ��� ��95 ��	
���	 �� �"�
 C�`��c ��    ��� � ���"

 �� _	?�.� ��-) ���� 3?
 ��
� O
d����9 ��F% .(

   �� ���
� #��
�� ��
� �� �'"�� ����1.E �	/� #: ��

  ���0 #���  �)��" G�!��� �    ���f�!�� ����)� � ���	 

   >�	
 #: �� C��	��/��� #�
�� ��
� � g���E�������0

�� 3?
 ��1�� ) �$!6�� �W
 �� *	$h *�����$� .(   ��/�

@�)9� �� �)� ����1.E �	/� �!    �ij�� ����  ���(�� ��

����	� C��N �� ��
� ���� .�"��  

 8�E �� >	
 �%�$V� &�! =	'� �� �	
���	 ��
�

����� ����"� C��	����/����0  �����
� &����! .����$!  

)In vitro culture�%��(� #���: _���E ��$`� �� (  �

  G=����" #: �� �! &/� ��������: =	'� �� �Z���"

    ����h �� ����.N ��� 8���� ��
�    �� ���� � ��
� �

��        ���- ��� .��$! ����! k�/�$� #���>	� #��� �� l�

=	'� �� ���1�/� �� =���" *�� G@��`�    �	��$�/ ����

 ��
��>E� �� �����      &��! ��/FE ��� �� 8�d ����

�� �����  �	�� �� ���	�/� #�)�� Gk	��� *�� �� .��� 

�� _���E ��
� ��T
�       ���
� ��� #��/: ��/��/� .���"
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����� ����	
�� �� ������ ���� ������ �� �
� ���� �����  ����� ��	������ � 

�� ?E�� C�?	?'� 8�(
� �� �
���&	    m��V� �� >�	�:

Q��   3$�!�� ��/��� G2-�N �
���� ���    ����?�� ����

�/��� G��
� � #��>	�   �)�B���$��� � ���	�	"�	� ���

�	4� >	
 � ) ����
 �
���" ��! *.!�� �10.(  

Q��>     ��o`� ��! &/� #: �� �!�M ��5�� ���

C��	�/����0 C�	H�V� ��    ��9�5 �� �	
����	 ���

	'� �� #�" �
�1% #���    p��
 �	iq�� &�'� G&�! =

�� &�! =	'� ) �"��11     ��� ��5�� ��� G�� *��� �� .(

      ��
�  ��� &�45 &��! =	�'� �� ���1�/� C���c

�`�Z�     G����� ���/ �� � ��/ �� �� ����	� ���% �

 �/��� �� G�
�1% @�)"� ���� �� ����1.E �	/� 3?


 &�����! =	����'� �	iq����� �����c�M  �������NNN   

)Novy-MacNeal-Nicolle � (1640RPMI- 

1640Roswell Park memorial institute   #���� ��� (

   �� ����1�.E �	�/� ���>
: C�	H�V� � #�" �
�1%

C��	�/����0  ���L.major &E�  ���N �`�Z� ����.  

  

��� 	
  

 @�VM ���� ����� �� � ��� �`Z?� p�
 �� �`�Z� *��

3	�����0 r���������  G�������" ������$	�ml 1/0 PBS   

)Phosphate buffered saline ( ���M106 × 2  ��
�

)ER/75/IR/MRHO (L.major  ������  �� �����5��

��
� ��)�
�� �/�$"  �)">0 8�9% ����
�� �)">0 �

��%�N �� #�41H� Q�� 8� �  ���Balb/c    C���H ���

��
� Q���" .�" P	?9� ��95 ���     �� ���1��/� ��� ���

) ��������[
 8dNeobar�����	M�
 �� � (  Q�������" �

@�T9    ��" 8�(
� �	1/ ���    Q����" ���
� ����`� �

 �� ��"104  �� ��
� ���`� �� �" u�cml  &/� ��

    ����`� ��! ��" _	W$� ��'
 �� #: &W9S O�/ .��:

   �� d����� �� �����" ����!v �����	
 �������ml 1/0  #:

.�"�� ��5��  

O0  &"w  ��4 -3 ?9� �'� �� ��1�	GP   _���

����( ��
� � �"  ����      � _��� �� ����: &�/� ���

$]��	* �� Q�� @�'- '�	=  &�!NNN  xFH�

��  �?�$� ��"�� )12� .(�*  ���� ��!�   �� u��$�5�

��
� �� ���1�/�  �����   � B��/�0 ��! ����   G�
��" ����

.&E�  8�(
�  

 &"w  �� O04-3 ��
� ���`� ������ �� ���   ����

_.	
� �� *�� �� ��Y� G��" ���� &�!    =	�'� ��� ��

&�!1640RPMI  �� ��" �$S10   *	�$5 8�/ �H��

) ��/� FCS  ��Fetal calf serum � �" ���� @�?�
� (

 ���� ��C° 1 ± 26 .����  ���)$��  

�
���� Q���" �� ��
� �   �� ���" ���� &�! ���

#: �"� �$'$� G=	'� �� ��    ��5�� ��� � �" _/� ��

 ���
� �B��E��� *	$]�� � �"� �$'$� ��   ��� G���

5 &45 k/�$�2� C��	�/����0 ���: �9M�� ���  �

.����  *		`� ��.��  

����  ����� 	  

C��	�/����0 �9M�� ���     �� �� ��� ��� �� ���.�� �

   ����`� ���W$� *�� �� .�
�" ���1�/� &�! =	'�106 

 ×5  �� C��	�/����0ml 1     �� ���" ���1  Q�� ���

 �� ���
� ��5 ����- ���� � ���" Q�����" ���TN &���.N

@��� 2�5 r���$0� ���  ��� �/ �� O0 � ����  ���:

  ����� ������."PBS Gml 1  C�����/� _�����/ �E�����   

1/0 M 100)2/5  =pH(  �100 – x – Triton 1/0 

C��	�/����0 �� �H��  � �" �E�c� ��" ��($� ���

�9	��/� ����   �� � �>	
B����� G#���91� �>����
B��� �g 

18000  C�� ��20   �� ��?	N�Cº 4    .��" B�	1���
��/

   �����
� ����� ����� 2��� O�/     ����1�.E �	�/� ���	 

2�5  ����  ���:)13.(  
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����� ����	
�� �� ������ ���� ������ �� �
� ���� �����  ����� ��	������ � 

����� ������� ���� 	���  

������
� &��45   �� ����1��.E �	��/� ����	  ������.��/

) ���" ���1���/� C�1��.E ���$E���	
���012 *���� ,��T- .(

 �� GQ��ml 2     C���/� ��E��� @��9'�mM 100   ���

pH 5/4 �����?� Gml 1   �� ����" ���	4� ������.��/ ��

 �� O0 .�" ���>E� �TN &�.N5  �� #�	/���)
� �?	N�

Cº 27   #��>��E� ����lµ 300   C�1��.E ���$E���	
���0  

mM 125     C��� �� O�0 � p���" 3$!��10   ��?	N�

 �� ����H�M ����$E���	
���0 uw���5 #�>���	�nm 405 

������
�      g���/� ���� _�>��
: &��	�`E � ���" ����	   

molµ  �� ����?	N� �� �����" >	������	� �������.��/  

mg ) *	[���0µM/min/mg protein .����  Q��>  (  

�� 8�/ @��$! O!��
�� �� #��$% ���" ���1�/� 

����  .8���  ��M���  3�����: 5  ����  ����)�  ��" � 

�Z?
 � *	�
�	� ��  #���$%  ��(	�
 �  ����4
 ��  ��W
 

��E�  �".  

������   ����� � �! 	Michaelis–Menten )Km (

�"�#�� �$�� % ) 	Vmax������� ���� & '�( (  

��     &�.��) ����1�.E �	�/� &	! �� ���1�/� �� G��W$� *��

&��W9S G#: �� ����5�� ���)���0 ,��T- � (��	��"  �����

�/���  C��H *�� �� .�" �	4� �9M�� �� ����.��/ ��

&W9S �!  ���1200  ��600 G300  �150   .���: &/� ��

&W9S �� _�>
: &	�`E O�/     � �T�/�'� C���1�� ����

   ��$'$� _�/� ��Michaelis–Menten  ����?� Km   ��� �

 ���$'$� _��/�Lineweaver burk &%���/ �	���	�$  ����

Vmax )Maximum velocity (�T/�'� ���� .  

     #�����: �� ���1���/� ���� �����: &��/� ���� z�����


������:Wilcoxon  8���
 �  ��>��E�SPSS �Y��.
  �16 

)version 16, SPSS Inc., Chicago, IL  � ���>(� (

�" �	9'�.  

���	 	
  

�9M�� ���/��5 �� ��	
 ,	?'� *�� ��   ���
� ���.�� �

  G�B���E��� C�VY�� �� �	)� �� ��F% ��! *�� .���

���0 ��       ��$'$� .&�E�  C���H ���
� ��"� �$'$� �

C��	���/����0 ���"�  &���! =	��'� �� ����NNN  ��  

 �)��"1  =	��'� �� �1640RPMI  �)��" ��2  #����


 G����"� ����$'$� ����� ����5�� ����� .&���/� �����" ����

C��	�/����0     =	�'� �� ���" ���� &��! ���NNN 

 �� O07  ��9M�� ���� ���     �� O��/ � �
��" ���.�� �

 ���7  ��� ��11  C�� ��5    ����`� #��
�� &��i �� ���

C��	���/����0 ���9M�� G&���! =	��'� �� ����  ����.�� �  

.&"�� �����  

 

  
 )*+1-�.�/���%�0 �+1 2"�"� .  �#3 4��� 15 �6NNN 

)Novy-MacNeal-Nicolle(  

  

  
 )*+2-�.�/���%�0 �+1 2"�"� .  �#3 4��� 15 �61640RPMI 

)1640Roswell Park memorial institute(  
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����� ����	
�� �� ������ ���� ������ �� �
� ���� �����  ����� ��	������ � 

 ;%�<1 =��>�?� @�'�� .Km  %Vmax �#3 4��� %5 15 ������� ���� & '�(  

��� ����  NNN  1640RPMI 

) ,�-��./ �0�� 102�3/IU(  08/0 ± 20/1  10/0 ± 80/1  

Km )µM(  11/1 ± 26/105  14/1 ± 39/106  

Vmax )Mmol/min/mg protein( 48/1 ± 37/98  96/0 ± 04/98  

NNN: Novy-MacNeal-Nicolle; 1640RPMI: 1640 Roswell Park memorial institute  

  

 C��	��/����0 �"� �$'$�     &��! =	�'� �� ���

1640RPMI �� #��
    C��	��/����0 ��! ����   �� ���

 ���5 �9M�� ���� &�! p��" �� O0   �
��" ��.�� �

 ��� �� �9     �N��� ��9M�� *��� �� G���`� #��� &��i ��

 ��� �� O���/ .���
�
��9  �����`� �� �(������ 3����!

C��	�/����0  ��$'$� �� �5�� �� .�" ������ ��   ����

C��	�/����0 G�"�   ��9M�� ����  � �� ���.�� �  =	�'

NNN  ��� ��8  =	��'� �� �1640RPMI  ��� ��6 

2�5 G&�! �� O0 .�
�" ���:  

    �� ����1���.E �	���/� _�>���
: &���	�`E #�>���	�

 C��	��/����0   ��9M�� ����    �� �� ���H�M ����.�� �

 @��5 �� G&�! =	'�1 .&/� ��" ���� #��
  

�$	���	� &%���/ ) �Vmax =	��'� �� �� _�>��
: (

�)" �� �5�� �� &�!  ���3  �4 �    ��! ���: &�/� �

 @��5 �� z���
1 .&/� ���:  
  

  

  

  

  

  

  

  

  

 )*+3�CD�� 15 ������� ���� E��1%�"�> 2"�"� .  4��� 15 �/� � 	

1640RPMI )1640Roswell Park memorial institute(   

  

  

  

  

  

  

  

  

 )*+4�CD�� 15 ������� ���� E��1%�"�> 2"�"� .  15 �/� � 	

 4���NNN )Novy-MacNeal-Nicolle(   

  

 #�>	�Km  �)�" �� �5�� �� _�>
:   ����5  �6   ���

 @��5 �� �! ��: &/�1 .&/� ���:  

  

  
 )*+5 2"�"� .Michaelis–Menten  15 ������� ���� & '�(

�CD��  	 4��� 15 �/� �1640RPMI )1640 Roswell Park 

memorial institute(  
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����� ����	
�� �� ������ ���� ������ �� �
� ���� �����  ����� ��	������ � 

 
 )*+6 2"�"� .Michaelis–Menten   15 �������� ���� & '�(

�CD��  4��� 15 �/� � 	NNN )Novy-MacNeal-Nicolle(  

  

���  

@�/ ��   ��	
����	 ����	� p�	" �� �5�� �� �	�� ���

  ����� ��/ �� � ,-�$� �� ���	.� ��   ����`� 3��>�E�

 8��$�/ �� F�T� #����	�       ��� ���	
 G��$��� X�?
 ����

   3��>�E� ��	
����	 m�V� �� C�`�Z� � C�?	?'�

 ���T$5 ���� GC���`�Z� �� ������� _��(M � ����E��  �����

.&/� ��E�� m�V��� ��	
���	 #� �
�   

  �����% _��.	
� �� �����/�$" GC���`�Z� �� ����Y�

�� #� �
�  ������ �� ����	�  �� .�"��   *��� ��� �5��

 ��� #��>	� #�� �� �	
���	 ��
� �!    *	�$]�� � ���4�

     ��� ��"� C��	��/����0 8��E ��� &�! =	'�   G��$!

 &��! =	'� �� ���1�/�      *��� ����� �� {�9�Y� ����

   |���� #� ��
�  C��?	?'� 8�(
� �� � �>� 3?
 ��
�

�� &�! =	'� �� ���1�/� �� �! ��h     _�(M ��� #����

&E�� &/� ��
� �� ���T
�.  

     ��M��� ��� =	�'� �����M� �	iq� G�c�M �/��� ��

   ���
� ����1�.E �	/� C�	H�V� � ��
� �"�L.major 

      #���
 ����: &�/� ��� z����
 .&E�  ���N �/��� ����

�� �9M�� �h � � �! ��� C��	�/����0 �� ��.�� �   ����

=	'� �� ��" ���� &�!  ���1640RPMI  �NNN   ���

 ��� k	���5  �7  p��" �� O0 ��� ��S: &�!   � ���"

�9M�� @�-  C��	��/����0 �� ��.�� �    ���� &��! ����

 =	��'� ��1640RPMI G4  =	��'� �� � ���NNN G5 

�� ���    ��$`� C���1� �����: �W
 �� ��� G�"��   *	�� ����

#: C�	H�V� .����
 ��5� ��  

  ��9M�� �� &��! =	'�  ��NNN    #��� ����M
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The Effect of Medium in Properties and Activity of Acid Phosphatase 

(ACP) in the Infective Form of Leishmania Major Promastigotes 
 

Amir Navabi MSc1, Simindokht Soleimanifard PhD2 

 
Abstract 
Background: The wet cutaneus leishmaniasis caused by Leishmania major infection is one of the 
common skin diseases in many parts of the world. Reports indicate that some properties of 
Leishmania, such as time of infection, is affected of medium. Respecting the use of artificial medium 
in the majority of the studies on Leismania, and the role of acid phosphatase (ACP) in the 
pathogenesis of promastigotes, in this research, we studied the effects of medium in properties of acid 
phosphatase and time of infecting in Leishmania major promastigotes.  

Methods: In this cross-sectional study, to culture promastigotes, Leishmania major (MRHO/IR/75/ER) 
from previously infected Balb/c mice was transferred to NNN (Novy-MacNeal-Nicolle) and RPMI1640 
(Roswell Park memorial institute) medium. Growth curve was generated and stationary stages were 
divided. Frozen promastigotes of each medium were homogenized using sodium acetate and Triton-X-
100 and acid phosphatase was measured via calorimetric assay. 

Findings: Stationary parasites were collected in NNN and RPMI-1640 medium in seventh and fifth day, 
respectively. The rate of acid phosphatase activity was determined as 1.02±0.08 in NNN and 1.8 ± 0.01 
in RPMI-1640. Also, Km (Michaelis–Menten) and Vmax (Maximum velocity) of this enzyme was 
105.26 ± 1.11 µM and 98.37 ± 1.48 µM/min/mg protein in NNN and 106.39 ± 1.14 µM and  
98.04 ± 0.96 µM/min/mg protein in RPMI1640. 

Conclusion: Despite the infecting time in promastigotes, rate of agglutination, rate of kinase synthesis 
and virulent are different in two mediums. It seems that there are no significant differences in 
properties of acid phosphatase in stationary promastigotes in the two mediums. 

Keywords: Leishmania major, Media culture, Acid phosphatase, Virulence 
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� �) E32

>+ >3,2         3,. >�,�)  ,1� �,� " E3
,<� �#��) �,� �,5

��/�� ���? >�:�� �� N
�" ��"�O
   P��M,/� Q�! �) 3��

)  ��3 .(����	
 ����������    �,�  %,�� >�
,�����3
5) �

�9,,2� � UV )Ultraviolet�( E3,,		� ���,,�@ 3,,.  ��,,5

  ,,	B��) " S,,��� ���
�
,2 �"�,,L �,,5  . ,,�� " TU,,!

�<�� ��)�V+ �	� �� ��5�������	
  ��,���  0
,1 #�    ��,5

 ��������
� EC�" �� �,� �� 0%�� ����"�  �) �,� ��  P,��

ICU )Intensive care unit>��,,����
� ( �,,5 ���,,�� E)

�  �)�2  �,����) �,��? W"� X
5 . �� �O< ��
�� 

S���  TU! ���� ������ 8��0
1 �)   �����,����
� ��5

�,,� ,,Y(  ,,���@ � $�,,�,,�� �,,��������	
 ��,,��� MDR   

)Multi drug resistance( )��3� )�B" �)5 -4(.   ,���@ 

�� �������	
�� ����� ��\/ �)   ���,G ��<
� �>������
�

 ���?�/ ���	�  �, �,
��) ��     �������	
,�� 8
,	]�5 .3,	�

� �����  ���@ 3����    ����)� ���,G ����,����
� ��5

 ���@ "      ,���@ >�,�) �3,@ .3	� )�G�� M
� ^(# ��5

�������	
�� ��   �,,,�D� _�?" �� �G	  �� 8O� �����

 ) )�,2 �������� " �,,��6.(  �������	
,��  �,�  �3,  �,5 

� 3���� �) 0
1 �����
�>� �?��  3,����  8
,� "  >���,�
� 

Q�L���  3���)7.(  

 E#"�� ����� �������	
�� ��
F�,<b ��: ��   �,�

  >��,����
� �) �
3,
=� " �
3�� ����    )�,B" �,5

 )��))9-8 .( ����� �������	
�� �,    0���,2 �) 3,����

  e,;�� �!��� #� _�
2 �: �) " 3���� E3�# �O<(

   " >�,�;% �*��,(  �� �E)�= Q�& ���� ���
� 0
1

   3,. " >)�,� M
�� .)�2 ����#�� >������
� ��M
4G�

f��� >)�� ����@      >)�,� e,?�� A,B� ��,�
� ��5

� ����
� _�
2   )�,2)11-10(.    ���,�� �������	
,��

� : #� 3����     EM
��,;� >���,�
�  ,��= #� " ��,5 h��

N��2 �� i)�2 E3	���= E32  >���) #� �Q�L��� Q3 8���

  �� >������
� >�	����)13-12(.  

   ) �,�"��) 3,	b  ,"�L _�
2 P��M/�MDR " (

��5 ��  "�L � ) �5"��)Pan drug ( �) ���,�   ��,5

�) ������������	
,,��  P��M,,/� �,,� "� ���,,�) M,,���

 �� " �� >j���= #� �O� >��	@   ����,����
� ^4 ��5

 ,,�� �,,�/�� ���,,? �#�,,	�j"�k+ l���")�,,� #� 3,,9�   

)15-14 .(>��)  ���@  ��,5  ��������	
,��  A,;�� �) 

�� �)��� m
��	/ ��5  "�L MDR  �O,< � �� 

� 8
V"� .32�� ���  Q�,� �) 1991    ,"�L W��M,� �

���+    �,� �������	
,�� �O
��,
�  ̂ 	=�,����  �,5  �$�,�� �) 

�E31� AB�   >�,F�5 �,���F�   ̂ 	=�,���� .3,2  �,5  #�

���+ �
��
� E)����( ��5 � ����$��� � �� 3	2��  %�� 

�� ^�M�+ #����$��� ��5 3
V�� E32 0��� ������  �,5 #� 

�5�������	
�� �;�B l��! � ) 3	2��16.(  

Q�,,! �) ��,,.�! ^	=�,,���� �,,5 �,,� >��,,	@ �"��) 

������� >��) �)  ���@  ��,5  �������	
,��  �"�,L  �,� 

3	b �"��) E)�����  �,  3,�)�� .   ,"�L �3,	b�5  �,� 

^	=����� M
� "�  �,�  P��M,/�  �,  3,2�� )18-17  8,�� .(

�,,, 3,,,
V�� �� ���,,,5#����$����V�� �����,,,�  3,,,	�  
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 ������� � �	�
�	����� �
	�� ���
�������� ������  ��� �� ���ICU  ������ �	
(�#�)*� � 

)IMP-VIM  _��,,�� "SIM  >�,,4B �,,����� �) �,,� (

   �,,&�� �,,�  ,,"�L A,,B� "  ,,�� E3,,2 W��M,,�

����$��� 5� �  )�2)20-19.(  

^	=����� ��  
���! P5��  n�%��� �) 8
	]�5 �5

8
o�"�= �

p� ��  8
;
,� �	= �� E3��2 �q� ��5   " �,5

8���=   Q�,9��� " �9/ ��  �� E32 )�4	<
= "  �� �5

^�
��O   �,�  "�L AB�  �� 8O� e;�� ��5

  �) $�,,� rY,,� ^	=�,,�������,,�� �������	
,,��  .)�,,2

^�M,,�+ ���,,5  3,,	��51-OXA  �) �,,��s ���,,� �,,�

  0%��, �
� E"�� �� 8
	]�5 .)��) )�B" �������	
��

 E3,,		� M
V"�3,,
5 #�	
;
,,��M�� ^�M,,�+ ^	=�,,���� �  �,,5

   ���,,� �,,� �,,�  ,,�� E3,,2 t�,,<23-OXA�   

24-OXA  "58-OXA � E)�) >�<� 3��2 )21(.  

     �) ���,
/��pB ��,@-:� 8�,2�) �,� ���B >+ #�

 "�L ��FV� u�q( �������	
���  >�,O�   *�,����

� ^5��/ �
!�� >+ ���� A��	 ����) �"��)   �)#�,�

T35 #� 8��   8
,
9� �h,
L1�   ,"�L  �,��+  �O
��,
� 

���� ��5   ���,�� �������	
,��  �3,B  E3,2 #�  >���,�
� 

����� �) P��  %?�� ��5  EC,�" �  >��,����
�  ��,5 

>�4����42 )��.  

  

��� 	
  

E�") Q�,,,: �) �V�,,,� �,,,� �  �92-1391 )�3,,,9� �  

350    ,%?�� 3,!�" �) ����� >����
� #� �����   ��,5

EC�" >������
� �  v= .3+  �) �� >�4��� �42 ��5

tV�( " �#���3B #� ���3B �#�� �5 �� �"�  0
,1 

 ,,<� Blood Agar    ��,,2  (�,,�)Merck(  "

MacConkey agar    ��,,2  (�,,�)Merck #� �(

  ,,
�w,,�� �M,,
+ .3,,2 E)���,,�� ��,,�  �"� vD,,�

�,,���� �������	
,,�� �,,� '�O,,< ��,,5 P��,,#+  ��,,5

) �D
��	/ T�,q �#�3
���  �����
,�  M
V"�3,
5 �E�"� 

E)����� #� >�
��3
��� �����V� " >�
������/ ��53	? 

 ��! "  (Q"3,�� 3
V��    ,/�� ���,� .�� ��  3,
�x�

  �,��� W"� #�PCR )Polymerase chain reaction( 

���,,�   >j ��,,\! �,,����like 51-OXA ����� E)

��)3� ���y	 8�� ���� .DNA �V"M��   #� E)���,�� �� �5

)  
�Fermentas ( E3�#�,�  ��2 �O�"�= l��� �� 

 >j �
&O�  4B .3�)�� z������51blaoxa  #�  �B

�����= TAA TGC TTT GAT CGG CCT TG-’5 

:F " CTT CG TGG ATT CGA CTT CAT-’5 

:R  3�)�� E)�����)22.(  

	��" PPCR  ���4� ^G! �)lµ 25  ��\! �)lµ 1 

2MgCl )mM 5/1 �(lµ 3/0 Taq DNA polymerase 

)U 500 �(µl5 dNTP )µM 200( �lµ 5/2   

PCR buffer x10  ) �,����= �5pmol/ul 10 (lµ 1 � lµ 2 

DNA )ng genomic DNA 5( E)�����  ���,� #� .32  �

ATCC 19606 �������	
,,�� �,,� ���,,��  35�,,2 >��,,	@

  ,,%&" 35�,,2 �,,�	 27853 P.aeruginosa ATCC 

 .3,2 E)�����   �W"� 8,�� �)PCR   E)���,�� �,�    E�F�,�) #�

DNA thermal cycler )Master cycle gradiant, 

eppendrof, Germany (���� �� ��# ��G�� 32:  

�;!�  �Initial denaturation   �3, ��5   �,L
?)

  ��,,,) �)Cᵒ 94  �,,,,;!� . ,,,/�� ���,,,,�  �

Denaturation   �3, ��25    ��,) �) �,
��}Cᵒ 94 �

�,,;!�  �Annealing �3,, �,,�40  ��,,) �) �,,
��}  

Cᵒ 53�,,;!� �  �Extension  �3,, �,,�50  �) �,,
��}

 ��)Cᵒ 72 �30     �,;!� " 3,�)�� ���,O� �O
,�  �

Final extension  �3 ��6    ��,) �) �,L
?)Cᵒ 72 

.3�)�� ��G��   �$�,q1 �
;1� " ��MG� ����PCR 

 #���+ Qj �"� �� #��/"��OV� W"� #�5/1 3��)   �,�
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 ������� � �	�
�	����� �
	�� ���
�������� ������  ��� �� ���ICU ������ �	
 (�#�)*� � 

�/�� X1 TBE )Tris-borate-EDTA (w�� "   �M,
+

 0���Green viewer  E35�< "  ���"�, ��� ��# �)

P�	,,�  E)���,,��.3,,�)�� �,,� �"� ��,,�� ���,,� ��,,5 

��	
,,,,������� ����,,,,�� P��,,,,#+  
,,,,���!   

�,,,��+  �,,,� �O
��,,,
�   �,,,� �,,,��) ��,,,<��� W"�  

Kirby-Bauer ��9V����,,,,,,,,�) h,,,,,,,,%: CLSI   

)Clinical and Laboratory Standards Institute (

��G��  /��  ���,y	 8�� ���� .#�  �,��+  �,
��
�  ��,5 

8
��O
+^	=����� �^�3�#���� �8
;O������� �  ����)  ^	=

 �(^	="�,,,, "��,,,,�  Q"#�,,,,������V�� ^��=�,,,,�

)Q"#���������� �( 8
;
,� �D+ �^
D
��-   ������%V�,�

) 8
�����;/"�D
� ��2  (�� Rosco  '��,���) (

32 E)�����.   <� #�24  ��@�,� �    ���"3,� �����,�

Q)�9 McFarland 5/0 )108 × 5/1 (   3,2 �,
4� " �)

  
;= �"�Muller-Hinton agar r
L;�    vD,� .3,2

���)  �,5 �,��+ �   �O
��,
�   �,
	O�  ,��@� �,�   ��,5

3�32 E)�) ���?  
;= rY� �) �
�D�+ .  ,
;=    �,� �,5

 �324    ����,��O�� �)  @�,�Cᵒ 37    . ,/�� ���,?

 #� v= >�
����O��24 ��@��� �V�5 �Y?    3,2� �3,@ �

������ �5 E#�3�� ��� Q"�3B �� ����L #� v= " ��
� ,�� 

 0��� E32CLSI�   ���,�  
,���! ��  "�L��  �,5 

���+ �5 ��  %�� 32 8

9� �
��
� )23.(  

>�,,#+ �;
,,�" �,,� ���,,+ ��,,5 ��,,� �  ��M,,/�SPSS 

 ��,��  �21 )version 21, SPSS Inc., Chicago, IL (

32 ��G��  >�#+ #� E)����� �� "2
χ   A��,. "Kappa 

  " 3,2 �
;1� " ��MG�050/0 < P     rY,� >��,	@ �,�

�	9 32 ��/�� �y� �) ���).  

  

���	 	
  

)�39� 350 ����� #�   �,�?  ��,5  e,;��  ��,2  ����,� 

�>�( ����)� �^(# CSF )Cerebrospinal fluid(�  0,;( 

" ^<b #� >����
� �) P�� ICU N�B ��"+ 3�)��.  

 �O21 3��) N�#�� ���3B  �������	
,�� ��5  ���,�� 

�) �,,���� ��,,5  ,,%?�� P,,�� �) �	
V�,,� EC,,�" ��,,5  �

>��,,����
� �� >�,,<� �,, 3,,5)  �,,���� 8���,,<
� �,,�  �

N�B  ) ����,� �� n��� �E32 ��"+27/30    .)�,� (3,��)

6/32 ����� 3��) ) �514  " >��# #� (�����4/67   3,��)

����� ) �529 .32 �#���3B >�)� #� (�����  

  

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

 ��9V�Y 8�� �)43 �V"M�� �������	
�� � �����  �,� 

W"� ��5 ��5 .3�32 ��(�	2 �D%��	/  �,V"M�� �    �,� �,5

 W"�PCR .3�3,,2 3,,
�x� �O,,2 2 S��,,�� �,,
&O� >j 

51blaoxa � >�<� �� ��5 .35) �V"M�� �  >j ����) �5

51blaoxa .3�)��  

  

  
 ���2 .+, ��-�� 	�.)���&� /���� 51blaoxa��� � 1��2 : �1: 

bp 50 size marker )Fermentase, Germany -02SM7( 

��� � 1��2  �2 :����  �9��27853P.aeruginosa ATCC7 

1��2 ��� � � 3: ����  !"-�19606A.baumannii ATCC7 

��?� � 1��2 �� )7-4��� � ( ���&�� ���  

 �,,��+  ,,"�L ��,,FV�  )�) >�,,<� �O
��,,
�  �,,�  

5/53 3��) �V"M��  �8
,��O
+ �� �5 7/83   3,��)  �,�

�8
;O������� 0/86 3��)  �^�3�#���� ��7/90 3��) 

 �����  Q"#�,������V�� ^��=�� " 0/93   3,��)  �,�

���� �^	=  �^	="�,  �,�
" ^
D     �����%V�,� 8
;
,� �,D+

"�L3	�2�)    " 8
	]�5�V"M�� ����    �,�  %,�� �5

3	�2�)  "�L 8�#����;/"�D
� .��/�� �5  )�) >�<� ��

 �,,,5����� ��	
,,,�� ��,,,��  #� E3,,,2 �3,,,B � ICU 

>������
�  >�4��� �42 ��5MDR �) 3�)�Q"3B 1(.  

  

���  

 ������ �������	
�� ������  A,;:  ,��/    ��3,? �,�

���,,�
� �,,��# $�,,�  ,,���@ �,,��@ #� �,,O� "  ��,,5

 �: ��������
�30 � ��2U� Q��  .32��  >�,�)  8,��

���� u�q( �� ������   "��) 3,	b �,� �"�L ��5  "

 8�3V� #�,���$���   N
,�" ��,5  e,
YV� >+    ,;@ �,� �

 E)��,��  "�L � >+   �,5  "��) �,�  %,��    3,. ��,5

��"�O
�   �� �B�� �O< ��)24 �2.(  

  
 A)��1. ���� ���)��. ��B&� !�)�?� ��)	�
 �&)C�� ��� ����������� ������  

���� ������  
��	��  

(����) �����  

��	�� ����  

(����) ����� 

 	!"  

(����) ����� 

*+��	+�,  )5/53 (23  )9/20 (9  )6/20 (11 

*+�	$���%�0  )7/83 (36  )3/9 (4  )0/7 (3  

2$�$3����  )0/86 (37  )7/11 (5  )3/2 (1  

4%0 �53�67#����8#� 2$%�#�� )7/90 (39  )0 (0  )3/9 (4  

2+9+��  )0/93 (40  )7/4 (2  )3/2 (1  

��$� 2:�  )0/93 (40  )0 (0  )0/7 (3  

2:�5%�  )0/93 (40  )0 (0  )0/7 (3  

!��7�;8#� *+�+� �9�,  )0/93 (40  )0 (0  )0/7 (3  

*+��67#�<5%9+�  )100 (43 )0 (0  )0 (0  
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 (�#�)*� � 

 "�L � ������������	
��     �,O
��j �,� �,��s 3����

���,� �,,&�� .3,,2��     �,� ���,�� �,,,������	
�� ��,5

�,,D+  8
;
,,� �,,���+ �8
;
,,�-  �3
,,�� �,,
�$"-�

8���D��V��� N
�" ��5    " ^�3�#���,� M,B ��) e
YV�

 " 8
D�,,,��� ��53,,,
V"��� �8
;O��,,,����� �(^
D
�,,,�

� �"�L �O
	���;�  ��5#����$��� ��  "�L .3	2��

   3,,,! #� P
,� 3
V�� �� ������ 8�� �) ��	=����� �
�

)  �� E��,,,�5 #�	���D��V�,��24.(  

�9V�Y �)     �������	
,�� #� ��$�,� 3,��) ��.�! �

���,,�� b �,,�"��)  ,,"�L ����) �,,53,,�)�� �,,���3	 .

�,,��+  ,,"�L 8
,,	]�5  �) E3,,2 E35�,,< �O
��,,
�

���+  "�L #� ��)��# ��
�� �.�! P5"C=   �O
��,
�

E32 E35�< P5"C= �)      n�,L� ���,� �) ���,< ��,5

  )�,,� >��,,��)27-25 �,, Q�,,��!� .(  �) �"�,,�� )"�

��/��  "�L ��5 �������	
�� ������  �) _�	�  ;@ ��

�����  �	
V�� ��5    �,5��O5�� " �,9V�Y ��,G�� >�,# �  �

�LY	 �5 �) ����) 32�� ���
/��pB � .  �,���L �,�  �

�5�� �      ��,9V�Y ���,� �,� P5"C,= 8�� ��G�� ���#

��/�� �) �"��� " �;%?     >+ �,� P5"C,= 8,�� ��,5   ��,5

�   8,��  ,"�L >"M/� #"� P��M/� �� >���  ���,� #� 

������ ���+ ��  %�� �
��
�  S��� ��5 >+ >��) ����

  "�L >�M
 �� �	9 8�� �� i)�� �= ,��
�������	   �,�

 �� ��/�� P��M/� >�#  2U�. 8
	]�5 ����� �5� 

���� ��/�� �) �
�+ "    _�
,2 #� ���,! ��,��
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Abstract 
Background: Acinetobacter baumannii is one of the most important pathogen in hospital acquired 
infections, especially in intensive care units (ICUs). This opportunistic pathogen can be easily isolated 
from water, soil, and hospital facilities. Acinetobacter baumannii, as a nosocomial opportunistic 
pathogen, is resistant to wide range of antibiotics. The aim of this study was to determine the 
frequency and resistance patterns of Acinetobacter baumannii isolated from intensive care units of 
Isfahan Hospitals, Iran.  

Methods: During one year period (2012-2013), 350 specimens were collected from intensive care 
units of Isfahan hospitals. The specimens were characterized as Acinetobacter baumannii via 
conventional phenotypic and biochemical tests. The isolates were confirmed using polymerase chain 
reaction (PCR) for OXA_51-like gene. Susceptibility of isolates was determined via standard disk 
diffusion method according to CLSI (Clinical and Laboratory Standards Institute). 

Findings: From 350 specimens, 43 isolates was Acinetobacter baumannii. 53.5% of isolates were 
resistant to amikacin, 83.7% to tetracyclin, 86.0% to ceftazidime, 90.7% to trimetoprim 
sulfametoxazol, 93.0% to imipenem, cefepime, meropenem, and ampicillin-sulbactam. All isolates 
were resistant to ciprofloxacin. Our findings showed that all of Acinetobacter baumannii, isolated 
from the intensive care units of Isfahan hospitals were multi-drug resistance (MDR). 

Conclusion: This study showed a high resistant of Acinetobacter baumannii to a wide range of 
antimicrobial agent. It is necessary to adopt appropriate strategies to control the spread of the bacteria 
in care unit centers and wards. 

Keywords: Acinetobacter baumannii, Polymerase chain reaction (PCR), Antibiotic resistance, 
Intensive care units (ICU) 
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Abstract 
Background: Increase in human aging years, due to remarkable and progressive expansion of medical 
science and technology, has got the humanity to special attention and attitude toward the elderly who 
have a plausible role in this progression. So, medical cares related to elderly is of great importance. 
Surly, the process of diagnosis and rehabilitations related to elderly confront its difficulties and 
demands special care. Knowing about common diseases, which need hospitalization in elderly, helps 
future educational and treatment plans. The aim of this study was to evaluate the causes of elderly 
hospitalization and the outcomes in the greatest hospital of Isfahan province, Iran. 

Methods: This cross-sectional study was done in Alzahra Hospital during 2011. All elderly patients, 
older than 65 years, who referred to this hospital, were included in this study. Age, sex, chief 
complain, admitted service and duration of admission were recorded. Data were analyzed via SPSS13.5 
statistical software. P-value less than 0.05 consider as significant level. 

Findings: The most common chief complains were gastrointestinal disorder and dyspnea, 
respectively. Electric shock, sore throat, anaphylaxis shock and hemoptysis were not common. 

Conclusion: According to high prevalence of referral elderly patient to this hospital, increasing of 
elderly population in future year and shifting the disease load to these patients, the necessary 
percussion should be considered. 
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�P� �R0% ��� A%�� ����	�
��� �7 �� �� .� ��  
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12 �P�� �� #�  �7�� 	�P� _��
���  -�P� 	  	��

B b��0� �� �X�� � ��
�� ��M�D����� �    ���8�0 	���

1Th �� A��!� �%    p� �� ��� ��X"0�� �� %� IFN-γ 

-�P� 90   	���T   ��� ���0%0     _���7�
��0 >�8�0 .�����  

12      >��0 #��  ��]�� ����R ��� L�9�P���� �% 

)59(      _���7�
��0 ����5� N��"��� �%��=� _��0 �� .  

12 -�P� .>�0 #��%�j" p��$�  	��T   I��" 901Th �

IFN-γ �� �7�� 0�     	�
���� %���P82 ��� �����   ��$�

-�;D 0� ����� A��!� 	��M�D�����   ��� ���    _��0 .����

�"�j� �82 �� 	�0�R �P�� �� �"0��    A%��� �D��^0 	

TNF-α %�  ���$� )60(.  

 #�"9 L��� ����� �:\0� �%  ���    ��7�� 90 ��"0��

TNF-α     ��� ���� 	����P= �"��"0 	��M�D����� �%

 #����% A�$" _�0      ��� ������ 90 	��j�% 	B�0�
��0 	

    >��0 �7�P�� ��R0% 	��O� ��J�� )61(  �% b�0!�D0 .

 _��7�
��0 pq�6 A��"0 ��� �%    �� #��  #%��7K 	�� �

V���� � ������� ���
"K ���� #���  #%���7K 	���� AM  	����

>�0 #�  #��% ������� )62(�;7�q� �% .  bO" �� 	0

 _����7�
��017      �% #���  %���X�0 >�����& �% !��"

 �� ��0��R A������0�51RB   ���0 �>�0 #�  #�� 0

       _��0 >�8�0 �������  ���J�� ��� 	�
�$� G�;7�q�

-�P� 90 �� _��
���  	��17Th �� p ��  �9k �%� 

�� �J" �� ��� )63(.  

 _����7�
��0 >��8�0 �_���0 90 �
�� u�1  �G-CSF 

)Granulocyte colony-stimulatingfactor �% !��" (

	�
��� >7�;D %�X�0      #%0% A��$" ������ ��P2 ��$�

>�0 #�  )64(.  
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#�"9 _��0� #�  �;^ 	   V������K ����� 	19S 

���� ��0� ��. �� ��    -��� �% �>��0 A���� 	01923 

  #���  nu��& ���$x� 	0�0% ������ _���0 .���  ��$�  

)bp 702#���� �� AM �% (  #����� !7���� _U���E 	  	

 ���� >�����& >��]�[R ���� ���� >���0 -����
��0

  ��� ����� _�0 �� -��
��0  ���% )65( .19S    ���. ���

#%�
�� 	0�� L�9�P���� 90 	���P= 	0�� 	0   b��

 9050   ��7% �� ��0 .>�0 �
D�� �0�\ #%��
�0 %��� -��

    G��"0�& �% _��= YO�� ���5� �<\ 90 ����$�

���P��&  #������ >��D���% 	  	19S  ���7�� �����5� �

�
"K 	%�� �� %�X�0 ��$� �|x$� �% �� ����  � ���

	����8�  _����0� _���0 90 #%��
���0 �A����"0 �% A%���� 09

>�0 #�  %��5� )66(.  

#%��
�0 �7% �� #9���0    _���0� 90 �
�$� 	51RB� 

 90 #%��
�019S %��5� 9�� �� 9�� �� ��  %�=� �� .%� 

    ���"�� �������$� �% #9����0 _��0� _�0 �I�^�� _�0

�� �0�\ #%��
�0 %��� _
"0M�K � A0��0 ���� %�� )67(.  
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    ������ ��� ��
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 ?��)1. ��/R �N ?� ! S!�� �J�!��4 
��� ��:  ��:B  

� $% ��  ��&�	'  �$�(  )*�+,  -.��  
Omp19 ��, -./01#�2 ��1#.3  Brucella abortus  45�� ���  )81(  

Omp25 ��, -./01#�2 ��1#.3  Brucella ovis  ����  )82(  

Omp28 ��, -./01#�2 ��1#.3  Brucella melitensis  45�� ���  )83(  

Omp31 ��, -./01#�2 ��1#.3  Brucella ovis  ����  )84(  
Omp89 ��, -./01#�2 ��1#.3  Brucella abortus  45�� ���  )85(  

CP24 �889 ��:; �!�9�< $1:!="� 2  Brucella melitensis  45�� ���  )86(  

HtrA  -./01#�>!
 �0��#?  Brucella abortus  45�� ���  )87(  

18-kDa protein -":��!@ :���8�  Brucella melitensis  45�� ���  )88(  

BCSP31 45����  Brucella melitensis  45�� ���  )89(  

DnaK  -./01#�>!
 �0��#?  Brucella abortus  
�#�  A��!B�� 

��1#< ����  
)1(  

BP26 ���C�!�.� -./01#�  Brucella melitensis  45�� ���  )91(  

17-kDa protein 45����  Brucella melitensis  45�� ���  )92(  

9/22 -kDa protein 45����  Brucella abortus  ����  )93(  

2/32 -kDa protein 45����  Brucella abortus  45�� ���  )93(  

20-kDa protein 45����  Brucella melitensis  45�� ���  )94(  

Dihydrolipoamide succinyltransferase ���C�!�.� -./01#�  Brucella ovis  45�� ���  )90(  

31-kDa protein 45����  Brucella ovis  45�� ���  )90(  

Malate dehydrogenase ���C�!�.� -./01#�  Brucella ovis  45�� ���  )90(  

Succinyl coenzyme A ���C�!�.� -./01#�  Brucella ovis  45�� ���  )90(  

ABCa-type transporter  -./01#����C�!�.�  Brucella ovis  45�� ���  )90(  

Leu/Ile/Val-bindingprotein precursor ���C�!�.� -./01#�  Brucella ovis  45�� ���  )90(  

ClpP  -./01#�>!
 �0��#?  Brucella ovis  45�� ���  )90(  

NikA  ���C�!�.� -./01#�  Brucella ovis  45�� ���  )90(  

  

-�P� _�0  	��+4TCD      ����\ A0!�� �#��  -��;D

�J&��  90 	0IFN-γ �� �7�� 0�    �%��=� _��0 �� .����

  ��
"K ��� >�0 #�  #%0% A�$" AM     	�� ��� ��� �����

-�P�  	��MHC  S��1   ��� ��^�2     ��� !�" �"�� 

-�P� �� b��0� ��8�0 N
�� 	�� ���% )78 �51(.  
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 ���� #%��
��0   ��P8= 90 ���� %��  ���� AK 	   %���X�0 A0���

A������ AM �% a�R 	��  A0!� ����� � a�R 	��

	��8� �� _�0 ��09�� ���� �� ><�" >"���� 	��   	���

� �$&�   V�� 90 #%��
��0 _��i8�     	���<� ��� �����
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 ?��)2��/R . �N ?� ! S!�� �J�!��4 
��� ��:  ��:T  

� $% ��  ������  �$�(  �����  -.��  
P39 2#� -./01#� ���C�  Brucella melitensis   �#� CpG ����  )95(  

Bacterioferritin DE�� -./01#� - ; �3 ��!
  Brucella melitensis   �#� CpG ����  )96(  

GroEL �0��#? >!
 -./01#�  Brucella abortus  45�� ���  )97(  

GroES �0��#? >!
 -./01#�  Brucella abortus  45�� ���  )97(  

YajC ���C�!�.� -./01#�  Brucella abortus  45�� ���  )98(  

UvrA ���C�!�.� -./01#�  Brucella abortus  45�� ���  )97(  

L7/L12 ���C�!�.� -./01#�  Brucella abortus  ���� ��1#< A��!B�� �#�   )97(  

BA14K 45����  Brucella abortus  45�� ���  )99(  

SOD ���C�!�.� -./01#�  Brucella abortus  ����  )100(  

31 kDa 45����  Brucella abortus  45�� ���  )101(  

BLS �"���C�!�.� -./01#�  Brucella melitensis  ���� ��1#< A��!B�� �#�   )103-102(  

Bp26 45����  Brucella melitensis  ���� ��1#< A��!B�� �#�   )104(  

DnaK �1#��%  Brucella abortus  ���� ��1#< A��!B�� �#�   )105(  

SurA ���C�!�.� -./01#�  Brucella abortus  ���� ��1#< A��!B�� �#�   )105(  

Tig ���C�!�.� -./01#�  Brucella melitensis  ���� ��1#< A��!B�� �#�   )104(  

AdoHcyase ���C�!�.� -./01#�  Brucella melitensis  ���� ��1#< A��!B�� �#�   )80(  

RS-α ���C�!�.� -./01#�  Brucella melitensis  ���� ��1#< A��!B�� �#�   )106(  

LS-2 ���C�!�.� -./01#�  Brucella melitensis  ���� ��1#< A��!B�� �#�   )106(  

HspA �0��#? >!
 -./01#�  Brucella melitensis  ���� ��1#< A��!B�� �#�   )107(  

ribosomal protein L9 -./01#� ��1:!="� 2�   Brucella abortus  ���� ��1#< A��!B�� �#�   )108(  

BLSOmp31 G"#�"�9 -./01#�  Brucella melitensis  ���� ��1#< A��!B�� �#�   )109(  

FlgJ and FliN �@HC< -./01#�  Brucella abortus  ���� ��1#< A��!B�� �#�   )110(  

CobB  �0��#? -./01#�  Brucella abortus  ���� ��1#< A��!B�� �#�   )111(  

AsnC �0��#? -./01#�  Brucella abortus  ���� ��1#< A��!B�� �#�   )111(  

DnaK �1#��%  Brucella melitensis  ���� ��1#< A��!B�� �#�   )112(  
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�70   h�7�\ ���8� A���� �  	����

) 9���� A���"0�ROpen reading frame ���� ���� >���0 (

  ���8� �70�� _;� 90 #��K >�% �� G�2�.0 90 #%��
�0

>�0 #�  ��uE A���0 ����� ��"M )80 -79(.  

�� �� >�0 	%�<�0� _��% �A������0�  �% �"0��

�$�� V�� .� �� �y}� ���� ����� ���  #��"9 	��  	

G�& ��x�  L��� �P� ����� 	�
��� �% 90 �
D��
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D�� �0��\ #%��
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�
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�
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 �� k��AK     ��� >��0 0��E �
���" .>�0 #�  #�� 0 ��

�
"K ������  AM    90 ��� ����� NrD A��� ����y}� 	��

	��8�  ��� _�0 90 .��K ��0�x" >�% �� ����� ��09

V��    ���0�2 _
R���  	�
�0� �% ���� 	�
$� 	��

	��8� �% �y}� V�� 90 #%��
�0 �� ����� ��09   	���

s������  	M���7������ ������� ����8�0 �  ������ 

%�� G��].  
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Abstract 
Bacteria of the genus Brucella are intracellular pathogens capable of surviving and replicating within 
macrophages of mammalian hosts and are resistance to killing in professional phagocytic cells which 
control survival and chronic infection. Recent advances have shed light on virulence factors and host 
functions involved at various stages of the Brucella intracellular life cycle. This review focuses on 
how this pathogen uses multiple strategies to circumvent macrophage defense mechanisms and 
generate an organelle permissive for replication. In addition, we discuss about host immune responses 
to Brucella and new strategies used to produce an efficient vaccine against Brucella infection. 
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