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�� > �����2) ��'� /*�

�<���R �����  �+�
��-  � �0���� >�G���"� ( �
�G��2

        5��� �� 8�� ��0 ����?< ��� k����� O��,'�� .�����

  (���Z� � ������"� ������ >������2 (���Z� ��  ���+�
��

MXU .����� �	"< �
�G��2 ���$�  ���  V����  J����A 

 ����� ����� 358 �
� 5		?<      ��� M�&
 5��� ��� �����

#�	��� �� #��
G���� 9��	D� �����$� � �����R ����	�  
� ��

 ) �	:;�< q���Design effect( 5/1    ����?< � N���

537 ���$� MXU  ��+, �� �
�    .����� 5	�	?< ���"� �

#�	� ���$� � ���R ��	� �%U�� �+@ ��  5��� .��� ��

 ��%U�� 
� �� O
�[      ��� 9m��)� �� 8�� ��0 J�� �

        ��� ao�� � ��� ��GA�� ��Z� 
� ����R 8��  ��+,

 ]T<���� �����$� �����?< >�����R ���0 ���	?$� q����+<

�%U�� 
� � �� �T��=�  � �0 �� �Z� �
�� ���A� >(��

 N�*G�� �A��`< O
�[ �� ���R .����  

     ����A� ��+$G����
 9���� >��?D�I� �� ��
� 
�	?�

 >/0�1�2 
� ���� ����  5G�����  Ob'G�R�  ���� 

�$��C� �  ��
 >������2 5G������  (���, � ���	D�%?�

 s��2 �	D�?A   �G��
�$	� �
��� 
��� 
�  ���+0�   � ��0

�� (�6+0 
� ���G� �����   >����"� 
� .���� t	E=< (�X

 ��537 /��2 ����   ��6)��2 ]��< ��) #�� ���
� �

�?���� �� #��� j���!  >�G���"� ����� �� �
�uU �

 �G�
�$	� qI� >�0 ���R�
�� � q*G+� ��0  O
�[ �0

 ���?< >(�A��480      ����U 
� ���6*���2 v��� ���)  

89 /��2 (�[
� ����      �
��� ��TG?� � J��T& �
��� �

   �	@��� ��� ���< �� .�A�� 
��& ���"� 9	%=< � ���X<

�� Ob�w� ���?<  ���  t	E=< �%[� �	dG� ���� s��2

   ������+��� �� ���������E� 5������� >(������������)  �  

Missing value analysis  j�
 ���� �Regression 

  .����� 9���  

/��2 >t	E=< 5�� 
����  �����    /�*� �� 9���� ��

/��2 J�� /*� .���    8�@ >�����    ���0�	dG� ��C	D

�+	�� 9��� �%d� � �� �<b��� 
�   l��`R»  >5��

  �� �����
 � 90;< �	?�� >O'	`=< ^I� >a+�

>��'� O�,�� >�
�� 5G��� �
	� ���T� �  >�
��� 

O��+� >�G��R ����
 �� >��!
� ����
 ��  ]����� 

]	=� 
�� � ���� 5G��� 9d� �R�« ���.   Ob�w��

>��'� �� ����
 ����
 ��  ]�����  ]	�=�  
��� � 

���� 5G��� 9d�  Q	� 
� ��R5 �+���  O��	D ��

 �� � M	Z+<5-1 #�$� .�� �
�z�  

(�� /*�> /��2 ����   �
����G��� �29   �D�w��

/��2  ��+, �=< �� ��� ����  �
�
C�! ������� �

)OHI  ��Oxford happiness inventory J�� 
� (

1989 ]��< >Argyle � Lu    5��� .���� #�� �	"<

/��2  
�"@ Q	� 8� V��� �� ����4  ���
�  �� ��

3 -0 #�$� �� �
�z�  #�$� 5��G)	� 5�����+� .���87 

�%, .��� �0��R �
[ #�$� 5��G$� � 
�2 �  b��
��

 J�� 
�1999   �
  ����! 5�� 
�TG,�93/0   ������2 �

 �
  !92/0 ) �������� �
�!�����14 5����� ��������2 .(

/����2  t��	E=< 8��� 
� � �����U t��	E=< 
� ������

 ��
 �� �<���E�50   ��� �����  ���+0� s��2 �� �
�
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 �� �� ���	
 �
�
� � �
�����  ���� ���	 	
����	�$�% & 

94/0     
��"@ 
� �������� 5	�+7$0 .����� �
�!��

�ET� ^I� ��� ��+�   ��� �
��� ��  #��$� � 22 -0 

»���� M�«> #�$� � 44 -23 »���� �� ����  ���  M�� 

>(]��G�) 66 -45 »��� «�  #��$� � 87 -67 » ����� 

����« N�C=� �����. #��� (�� �� #��
G�� �� �0  
��A�

SPSS �*C�  �18  ���! 8$� �� �   �
	�[�< ��0

 5	6��	�)±      q���+G� ���T+G��� � (
��	?� n���=��

 �6G���CT$0)Pearson >t  � 9EG���C�Regression (

�A�� 
��& 9	%=< � ���X< �
��.  

  

���
	 	
  

 >t	E=< 5�� 
�  ���+0� s��2 9�480   ��� ����� �
�

144 ) �
�2/30      .������ {��w� ��	E� � ��z�� (�[
�

     ����+0� s���2 �+�� 5	6��	�60/8 ± 89/35   J���

��
�)� O'	`=< ^I� l�`R 
� .���     ����++�

 M%o�� h
�� �� ���A� �� ���  �)� f��G� >t	E=< 5�� 
�

1/6    M%o���� |���A >���[
�3/12   a����C	D >���[
�  

6/62   a����C	D |���A >���[
�8/4   ����G�� >���[
�  

9/11  Y���`*G� >����[
�9/1 Y���`*< |����A �  

4/0 ����  s����2 9��0;< �	?���� ���� ���I��
 
� .�+�����

��GA�� > ���+0   k����� �[
� 5��G)	� �� ���  �)� �0

 �� 5	%0;G� ��1/68     
�����R ��?� 5	6���	� .��� �[
�

39/1 ± 72/3  .�����1/94  ���� ������� 
���"}� ���[
�

�$� 
�6	�  � �+)�5/47  �� �+G��� 
�"}� ���A� �[
�

   J�w�� ��� s��2 
� .��
�� ���T� �
�� �
	�»  
� ���!

 ���
� �	D�?A �G
0 J��~��
�� MZ+�« >1/62  �[
�

 >��
��� ���
� �	D�?A �� ����� 
�"}�7/18   ��[
�

 >���G
0 
� ��
 8���4/13  ���[
�3-2  >���G
0 
� ��


9/2  �[
�4  �5  5	+7$0 � �G
0 
� ��
9/2  �[
�

#��� 
�"}� �	�      j�
� �
 ��G
0 ���0��
 (��$< ��� ���

��       > ����+0� s���2 �G���R O��+�� 5	6���	� .�++�  

91/7 ± 93/11      ��	D�?A O�,��� 5	6���	� .���� J��

   ������� ���	�  �����+0� s����2 
���� ]	��=� 
� �������
  

42/3 ± 39/8 .��� �,��  

  ���	dG� �
	��[�< 9��	%=<»  �	?���� �� ������


��'��� «     �����A� ���[
� 5��G��)	� ���� ���  ���)�  

)1/54     ���R ��'�� �	?��� �� (�[
�» ����
�� «

 �	dG� �� �I��
 
� 5	+7$0 .�����»�� ����
  ���!
�« >

) �����A� �����?< 5��G��)	�8/57 ���+��� (���[
�  �» ���<

����U «s��2 �����A 5��G$� .����$� N�*G�� �
   ��0

 �	dG� N�� 
�»9d� 5G��� ���� «�+��� �� k����  �

» �����
�� ���%	R) «5/6   
� 5	��+7$0 .����� (���[
�

 �	dG� l�`R» 
��� ]	=� ]���� �� ����
«  ��"+< >

)9/2   �� �� 9����� ������
 (��[
� 
���� ]	��=� ]���

 J���) �+G���1.(  

�� �Z� ��I� ������� 
�  5	��  9��   ���6*���2 

5��G)	� ���?<   ���6*���2  �����  �I���G�  �+G���� 

)279 ����
� ����� 1/58 ����[
� .(������?< 113 ����
�   

)5/23 (���[
� >����� 64 ���
� )3/13 (���[
� ��
�� 

^I� ����  M�� � 24  ��
� )5  (��[
� ��
��  ����� 

���� �����.  

#�$� �
	[�< f��G� ��  �)� ������� �    ��� ��0�

  |���A)  ������2     ������2 � Y��`*G� >Y��`*<

#�$� 5��G)	� (���$, ) ������� �17/21 ± 19/47 (

#�$� 5��G$� �0���� �  ) �������� �83/11 ± 39/35 (

#��� l�`GR� ��R �� �
 5	+7$0 .���> #�$� 5	6��	�  �

 ����� �������� ���������� ����%�87/14 ± 32/38  ������  

 J���)2(.  

f��G�  ���! t  �)� ���  ���  5	��  a+�� �  5G���� 

�
	� �
�� ���T�  ���  ��������  ��I��
 �  ��+?� �
��.  
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 ����1��	
� �
��	��
 ���� ��	��� �

� . �
���� 
! "	� �# �$�% � �& 

  �	�� ����  

(����) �����  

�	��  

(����) �����  

 	������  

(����) �����  

��  

(����) �����  

�� ����  

(����) �����  

'(�)� *� '+,)# '�-�  )5/2 (12  )4/11 (54  )2/24 (115  )1/54 (257  )8/7 (37  

'(�)� *� ��2��  )3/1 (6  )0/7 (33  )8/57 (271  )9/24 (117  )0/9 (42  

'�#� 4�
�� 56
  )5/13 (65  )1/27 (130  )3/43 (208  )6/9 (46  )5/6 (31  

'(�)� *� 7(�8
 7+9� ��:  )9/2 (14  )7/15 (75  )5/56 (270  )5/15 (74  )4/9 (45  

  
 ����2(�)* . �$�% �&��+ ,-. �� �$/ �

/#
% � 

����  �!"#  (����) �����   $�%&	��± �	��� '�()&�  

��;:��: �:�8� ��
���<  )6/29 (142  73/13 ± 14/37  

��	
�� �=�>)?� @AB�� # C=D @ABE(  )2/9 (44  17/21 ± 19/47  

��*��#��� # ����� ��	
��  )8/4 (23  24/17 ± 18/39  

������8�  )1/47 (226  87/13 ± 84/37  

� ����  )4/9 (45  83/11 ± 39/35  

5:  )100 (480  87/14 ± 32/38  

  

 �����  �
���� )050/0 > P .( 5	�+7$0  f���G�   ����! 

ANOVA )Analysis of variance>( �6��	� 5��  ���� 

�� k�T<
� �+?� �
�� 5	� ^I�  O'	�`=< �  ��	D�?A 

�����
� 
� J���� ���G
0 ���� ��������� ������ �
��   

)001/0 < P(> ����� 5	��� �	?���� 9��0;< � ��������� 

������I��
 � ������+?� �
�� #�0������)�  ���������6�  

)050/0 > P.(  

f��G�  ���! �6GCT$0 Pearson �	�  �)� ���  ��� 

5	� ����
 �� ]���� ]	=�  >�
���  �����  5G���� 

>9d��� ������
 �� ����!
� � ������
 �� ��'��� ���� 

������� �6GCT$0  ��TK� �  ��+?� �
��  ����� �
�� 

)001/0 < P J���) (3 �(��� 5	� >5� O�,��  �
��� 

� O��+��� �G����R ���� ��������� k���T<
� ���+?� �
�� 

#�0�)� �)� )050/0 > P.(  

   �� �������� ��� 
�z��	:;< ��0�	dG� ��
�� �"�

Regression   #��
G��� (�� �� (�� j�
 �� #�	dG� �+@

     �	?��� >O'	�`=< ^I�� ���0�	dG� ��G�� 
� .��

 >��!
� �� ����
 >��'� �	?�� �� ����
 >90;<

    �
�� >9d�� 5G���� ����� � 
�� ]���� �� ����


�D��?�  �Regression     5G���� ����� ��	dG� �� .��

     O'	��`=< ^I��� � ��'��� �� ������
 >9d���  

5/21 /	2 �
 ������� O��		d< �� �[
�   �����$� �+	�

.������ �&�� J�� 
� �  

 �$0    J���� 
� ��� 
��4     ����� >���� #���!

    ���G� q���� ��� 9d� 5G���306/0    �	:;�< 5��G�)	�

 �	?��� �� h�
�� .��� �G��� ������� �� �
 M	EGC� 

     ���G� q���� ���  ! �� �����
 � ��'�262/0  �

    ���G� q���� ��� O'	`=< ^I�116/0   ��
�� ��	�

�+?� M	EGC� O��	:;<   ������� �&�� J�� 
� � ����� 
��

)050/0 < P J���) (4.(  
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 ����3��	
� � �$�% �
��	��
 ���� "	� ���-1)� . 1��& � �

/#
% 
� �&���  ��2 3
 4� 
� 
��	��
 "�& �  

  

��	��	�  

 *��(� �� +�	,�

��	� *�)�  

R )P( 

 $���� +-��

.��  

R )P(  

 �� +�	,�

��/��  

R )P(  

 �� +�	,�

+�0-  

R )P(  

���:��
  *  )001/0< (255/0  )001/0< (366/0  )001/0< (217/0  )001/0< (321/0  

'(�)� *� 7(�8
 7+9� !��:  )001/0< (255/0  *  )001/0< (488/0  )001/0< (442/0  )001/٠< (222/0  

'�#� 4�
�� 56
  )001/0< (366/0  )001/0< (488/0  *  )001/0< (302/0  )001/0< (163/0  

'(�)� *� ��2��  )001/0< (217/0  )001/0< (442/0  )001/0< (302/0  *  )001/٠< (187/0  

'(�)� *� '�-�  )001/0< (321/0  )001/0< (222/0  )001/0< (163/0  )001/0< (187/0  *  

  
 ����4 �&�6
 7#�&�*
� & ,�&�8 .t ��9
 :;  � �

/#
% �� �&<=�	>?� �
��	��
 ��&# 

.��1� �	
(����  Beta  �����t  ����� P 

'<�G ���H�   -  520/2  012/0  

'�#� 4�
�� 56
  306/0  200/7  001/0<  

'(�)� *� '+,)# '�-�  262/0  200/6  001/0<  

JK� L-+A9E  

@ABE # C=D @ABE  116/0  750/2  006/0  

!8�:�  077/0  840/1  066/0  

C=D M��N+O  080/0  920/1  055/0  

M��N+O  038/0-  900/0-  369/0  

P�Q(�  036/0-  863/0-  388/0  

R 469/0  = , R   ?220/0  =2  R2adj   ?215/0  = F  ?67/42 =  P 001/0 <  

  

2)3  

    ��� t�	E=< 5���    ��������� ^I�� ���
�� n��0 ����

 � �%d��� 9�����, ���R�� � ��'��� /��*�  ���+�
��

�+	��  �� ���  �)� >�	�
 (�X�� �� #�)����� �"� 
� ��

  ��ET� 
� �
 ���R ������� ^I�  ���6*��2 �G)	�  �

»������� �� ���� �� M� (]��G�)« �����
� ����$� �� 

�� �X	G� �  ��?D�I� �� 
�  ��	?$�  ����$, 
�  > ����� 

�C$0 ) ���10��� .( 5	6��	� #�$� �  ��������  5��� 

t	E=< �
 �	� 
� V�	E� �
[ �< �[ �
�!�� >M	��$� 
� 

���U 04/44 ��� �� �� f��G� �?D�I� �� 
�  ��	?$� 

���$,  ���� ��  5	6���	�  #��$� �  �������� �
  ������ 

60/48 �
�!�� #��� >��� 5	��2 �< ) ���3.(  

�� >���� 5��  ��X	G�  ���  f���G�  ��)0�12 
�  5	�� 

 �+�
��  ��0��U��  ����`G&�  8�@�� �  ]���G� 
� 

�+%��< �C$0�� ��� ��  �)� #���   ��+�
�� ���  5��� 

�0�U�� ��  ̂ I��  ��������  ��b���  ) ���
���R��13 .(

Argyle ���EG?�  9m���� �����A� ���� �����  9m���)� 
�

   ��``*< ��	m 9m�)� �� �<��� >�<
�"� � �``*<

���� ) �+�����15����� .( 
� <t��	E= �����U ���� 9m���)� 

�``*< #��U �  ��'�� �
  �
���  ����<  
���& >��� 

^I� ������� 5	��2 ��� �� n'R ��  ����Z� �  |��A 

���. �
+� O��	:;< 5�� (�, ������� ��  ]	�=�  ���0 

�%d� � #�"� �
� ��0 ������� � ���
� �  O����R  ��� 

 ���G)� �	� 9��&   �  ���� ��� .��� 9	%=< � ��
��
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 5GC�� �����      � �����
 O'��)� �� �
�	�C� �����<

  � 
��� 
� #�	6�� /���A� qT� � �+� 9U �
 �,�$G��

 ) ����� 9	`=<16     
� ���
� �������� (��, ��� �(

�IE� �� 
��& ��A 5�� 9��E� � .��	�  

      ��� 
�z���	:;< �%d�� 9����, l��`R 
� f��G�

 �� ����
 >9d� 5G��� ���� �� ���  �)� �������

   � 
��� ]	�=� ]����    �6G�CT$0 >���!
� �� �����


�+?� �� �+G���  �+�
�� ������� �� �
�� 5�� >f��G� �� 

�R�� O�?D�I�  ��6�� 
�  #���U �  ��������  ��C$0 

) ���18-17 >12( .�?D�I� �  ���)� ��6��  �)�  ���
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Happiness in Health Sector Personnel; Some Demographic and 

Occupational Related Factors 
 

Nader Rajabi-Gilan MSc1, Seyed Ramin Ghasemi MSc1, Soheila Reshadat MD2,  
Alireza Zangeneh MSc1 

 
Abstract 
Background: Happiness, as a human basic emotion, has an important role in individual and society 
health, and can be a catalyzer for society development. The aim of this study was surveying happiness 
in health sector personnel and some demographic and occupational related factors.  

Methods: This cross-sectional study was done on health sector personnel of Kermanshah, Iran, during 
January to April 2014. From 537 distributed questionnaires (Oxford happiness questionnaire and 
demographic and occupational checklist), 480 were completed and collected (89% of response rate). 
Data were analyzed via SPSS18 software using independent-t, ANOVA, regression and Pearson’s 
correlation tests. 

Findings: The mean age of respondents was 35.8 ± 8.6 years. 30.2% of respondents were men (n = 144) 
and others were women. In concern with happiness levels, most of the respondents had little happiness 
(279 people, 58.1%). In addition, the mean score of total happiness was 38.3 ± 14.7. Physicians and 
midwives obtained the most (47.2) and the least mean scores of happiness (35.4), respectively. Besides, 
in the regression model, variables such as job loving, health satisfaction, and literacy level, had explained 
21.5% of happiness variance changes (R = 0.469, R2 = 0.220, Rad = 0.215). 

Conclusion: Happiness in health sector personnel is lower than average. Necessary measures and 
programs for increasing happiness in the midwifery staff are recommended. 

Keywords: Happiness, Health personnel, Occupational factors 
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 B�M � <���� �� ���&E� �� ,
����     .� &� #��/� � �� '

��-�� !��;-� ) 
���� ��3    X�V A #-
 ' .�� CN �� � (

�/�� 0��� .���� ��	
� Y�Z� .   �� [� �� #\*� .
��

	
CC�      �� �� # ("�
&�� 1�� �� ��� C&� 0���� &+ ��'

 	��� .�  (� #  
&C&M� !&  � ��  *O�Z�  #��  ���+ � 
  ��

5� ����� #\*� �� � ����+ 
�� �� ��&%�MA   # ���

) 
C�E' ���� ;&� ��4.(  

    .�  ��� �� ��&^@  (� ��  / �  � �  '���� 0  ��

  ,	
 *� .�_@' #��E�� `M�"� ��'����+  ,��� ����

   	�� � �Qa � #@ ��O � .��E�    B� �� �� # 
� .
 ��   �� '

4&>-��    	
 CC� �� [� ; &�6     
 b ����� ,��� C&� �� '

  	
  CC� ��  [�) T  &C&+�@�� #��/�  �  0&c+����  
�� �

1Bcr/Ab  B� � �� �� 4�� (2001     .���� � 
 &�e+ � �

 0�;� 
&f�M&� #@��O .���� ���� �
���� ����� � �V�

)CML �  � Chronic myeloid leukemia �  U�F (

���A   #���� ���� #��A9  �22,     ��� � 	��7� �� ��� �

    #@ ��O ���
��� �� .� ��� �� #("� 	����� � 4-�%

 �
  *� #������  �� ��  '����+ � 0�;  � �
  &f�M&�-

	���  # � ��@� �� ��      J� � � � � ���� �� ���� 0 �� .���

Glivec  J�� �� �
���� �� �Gleevec #� ��S�C�   .�� �

+�@��      � � 8� 9� .��� @&� �� � � # ����� .��CN �� T&C&

#� �@h+ #�F�� �� .�/��   .4 �� 	
� ��S�C� ,���

     �� '���� �� A � � #�� "��� ����� .��CN �� 0�����C�

	��F �� #����� #@&�    4 �� 	
 � X�"��� .�/�� �

)6-5.(  

 4&O�*- T&C&+�@�� �� 4�� 	
� 4��Q ,0�� �� 	�8N

�A ��  '����+ �� ��  &�
+ 
  b) 
  �Solid ��  [� �  � (

J�&� 	
��&% #����    � &9� �� ��� C&� 0����&+ ��'c-kit ,

	
��&%   4 �8� �� l�(� 
�� ���N �PDGFR α  �β 

)Platelet-derived growth factor receptor α, β (

����. 	
��&% 0�� .�&� .�/�� <���� �� ���&E� �� �'  �� �'

   .�/� � ,� ���8� ,; H� �M@A     ,D��
�� � ,.�� E� �� '

4�� 	
� #����C� .�
@"+ � ������� )7(.  

 #��/�� .���@&� 5�� #MU� 4MN ,.�/�� �������

 ����� � #F��A n��+ �&O�� ����+ �� #O�F �� .4��

�(�� ���� #�����   �� ,4 �� .�� � 0�  J� - .� �   �� '

      .
  � � ���� �� .
 � 	
  C���� T9 � � � ���� ����

  ��  @&� 5�  � �  � �  $C� ,4  ��[� �� � 4  �� �
  (�

#�     .I �� ���& E� �� ��+ 4-� (&� # / �� .���   � '
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  # � 4 �� �� �� ��S ��
M@N     4 �� �� � � � 
 ���6

#�     � C&�� .
 �6 L'�� - � � �$C� ,��� 0�� .
C'�   �� '

O�M� B�=+� �&9� �� ������� ��$��  � &�
+ ,��-�� �&&H+ #

    �>� E� 
 �� � J� $' ,o�h+ !��;-� ,	
(� B��C�

#�      �
 � #O� 
O�� � #O�M � L E&��
� .�� �   �� &%

 � ��%
C� �F���       # 9��>+ �� / � � ��� ���� �� (�6 �

LE&��
� � 4�� 	
&_&�    	� ^��A � ' �� P"(� ��'

    �� !& � .4 �� 	
 (� ��S�C� ���� ��/ ��20  �� .I

.I �M@A  ��'23nm )1NME ,(1KAI ,44CD ,N,E 

Cadherin ,4MKK/1JNKK ,RKIP  �1KiSS  �   �

	
CC� ��[� .��CN 	
� #����C� ������� 
C���- ��'   
 ��

.6 .�&� �� #� !'�� �������� #/ �� �' ) 
���8.(  

 .I B�  =h�23nm	��
  �� �  � #  C&c+��� ,  �kDa 

5/18 #  � ��  $�� ��   
  ���cM��� .��  CN �  � �  � 
  C�

��     # � � @N �� C&� 0�
&� E&' �� ��C&� ��7E-   .
 C�

 .I #C&c+��� B�=h� �� 4�� .6 �� #��F �����;%

23nm   ��   C&� �^����   � �   � �� #   E
Mr@�1Ras   

)1KSR  �  �Kinase Suppressor of Ras ( �&
  (+

#�  # � 0&c+��� 0�� .�&�8��7E- T9� � 
'�  �� � .

  �     S�� ��     [� �� 0�����     C�  �Ras/MAPK   

)Mitogen-activated protein kinase/Ras !  >� (

 ����)9  .� &� �� 4�� 	
� P"(� #
&C&M� s�hO �� .(

 .I23nm �� �� ���&E�  .�/� � �M@A �� �'����+   �� '

#� !'�� ������� � .��E� ) 
���10.(   J� $�� ,�� 0�� ��

  � ���  
M@N ��'�&  E� #��  ��C� ���  � �� #+�  >&>h+

#� �t� �� ����b .6 �� n9+�� �������� LE&��
�   .
 ��

 � *O�Z� �� R
' ,0�����C�     ����� � Q� # ���� � b�F �

  B�M � LA� [+ � ��A�[� ,#%
C9E� �� T&C&+�@��   �� '

3 -PC )Human prostate adenocarcinoma(  l��/ ��

� L&tC+ .I .�&23nm 4�� 	���.  

��� 	
  

	�� :#O�M� 4(� �  #O�M � 3-PC ��  � ���  #O�M � 

��&�E�� ������ .����  � &[+  
 � )427NCBI,C(.  0 �� 

	�� � O�M    �#, ��     h�&n 4    (� 1640 -RPMI   

)Roswell Park Memorial Institute (��F� 10  
 U�� 

   CA J�  �&0 ��  %� )FBS   �� Fetal bovine serum( ,  

g/l 2     �# ,��    C��� mM 2 ��    +�M%&,0 U/ml 100 

C�# �&M&0  �µg/ml 100 ����������E&0 ��� ��� Cº 37 

 ����        
 U�� 1C � 4 tM� � � X� /�� �7 E@+�2CO 

  .
� 4(�  

  ����
��&.� B�M  � � �  � �  '�+�@&C  &T  ����
�� :&.� 

4  tM� �  '�   7M�"�# ���� ��� ��+�@&T  C )0 ,125/3 ,

25/6 ,5/12 ,25 ,50 � 100 �&B�   ���
 (��    h�&n 

4  (� 1640 -RPMI ��  F� 10  
  U��FBS  J�  $��

  ���� ��  tC� �  � .4  -�%# @  � �  Q�&4 O�M  �# �  �0 

��+&,��      9  !$C      � ?�� ��MTT ]3-(4,5-

dimethylthiazol-2-yl)-2,5-diphenyltetrazolium 

bromide[ 7���	�� 
� .�  �0 ?��  � �  D� ��  � ���+#� 

B�M� �'� 	
�� �� 
9+�� �@� O�����+  &J�  B� Mh�  � � 

.�����- B�Mh��� 4�� .�
��� �� M�  &4 96  � ��S ��,   � �

�&.�; µl 100   E��r��� ��&.�  O�M �#  �� F� 10000 

h� B�M�&n  � 4 (�� � �"    �� x � .
 �24   ,4N� �

h�&n �� 4(�#�  ��% �-� b� ���� � 
� �������  �
. 

M� xr�&4 �'  �
� ��48 ��� �� 4N���n Cº 37  ��

��  
U�� 1C� 4tM� �� X�/�� �7E@+�2CO   � ��
��

 .
�
�x� �� ���.� ����
��&,.� µl 10   y �� B�Mh� ��

MTT )mg/ml 5 �� Phosphate buffered saline   � �

PBS     �� x � � 
 � �-� b� � '�� �' �� (4   4N� �

����
��&,.� ���B��E �'�  � .��� ���- y�� !7C�� �� $ 

��� .
�� �� .��@� �F�B��E  � '�   ,.��� ���-µl 100 
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��B��������;     �
 � xr � .
 � 	��;-� �'�� �' ��

   	�^�     �� n     ��+ y     ��ELISA reader  

)Oraganon Teknika, Netherlands (��    z� � B� /

nm 540    �� F � '�� ! � .
� 49Q�  B�M �  � '�   

3 -PC + .�
�&��@ 7C� 
'�� .��CN ��#   .
�
 � X�"���

����1 B�M� 
U�� TEF ��  � '�  	
 �� � +& �� @   	
 �

�Z��� �� ,
'�� �� 49E� � ��� ��% �9��h��
:  

100  ×B�M� XVA 0&^��&�)     0&^�� &� /
'� � �� '

B�M� XVA B�M� 
U�� = (	
� ��@&+ ��' 	
�� ��'  

 ��� 0&&*+ ����50  #%
C(� 
U��  � � T&C&+�@��

	�� ���  #O�M� �3-PC  4 �� �� ��N8/� #��@+ ,

���@� �� (4&@� 
U��) 	
�6     � � 
'� � � ��� � ��'

 J�    � �� 	��7�    ��  ��;    -�Statistical package 

(Pharm-PCS)     l  &�� .�;  &� � 
  � #  ����50IC   

)Half maximal inhibitory concentration }���� (

.
� 0&&*+  

 z��"�    ��RNA�
    ��� : 106 × 2  �� B�M    �

��8-  ��'2cm 25   �� 
 *� � 
� ��"��48   4N� �

 z��"��� .6 x� � 
� ��@&+ T&C&+�@�� ��RNA  J�$��

B�M  � ���  ��
A ���  � .
  ���%  ,�  �8- �  + �� �  '

B�M�       4N� � � � � �
 A 0& Er��+ � � �'rpm 1100 

 �� �9+�� �� xr� � I�7������PBS    .
�
 � � (�E�

�M� .��� ;&O ���� xr�B   .6 � � ,� '   � 'ml   B� Mh�

 z��"���RNX       .
 � �-� b� �� � (.�� �� ,.I�C& �)

X�&+��
&� �� .�
O�- �' �����h� xr�    
 ��- �� '

 L�;�6RNase ���@� .
� ��"��    �
 � � � 0^@' ��'  

5       .�; &� ,xr � .
�
 � � ��
�� ~� +� ���� �� �>&��  

µl 200      �� x � � 
 � 	��; -� � ��@� �' �� J�-��M�

 .��� .�
+  �
 � �� 
�
�15   � � &��Q5    ��� � � >&��

    �
  � �  � ,~�  +� ��  �� �� 0�-�  %15   �  � �  >&��  

 4N�   �rpm 12000  ��   �� ��Cº 4  I�7�����   �  

)Germany ,R5804 Eppendorf #�6 4@E� .
�
� (

  � 
 � }�M"� B��������;�� �� ������ L$F �� #����

 .��� �
� �� x�15  ���� �� �>&��Cº 4   4N� � ��  

rpm 1200  B���+� xr� .
� I�7������75   � � 
U��

 X���RNA  �
� �� I�7������ ,����� �� .
� �-�b�

5  ���� �� �>&��Cº 4  4N�� ��rpm 7500   ��� U

 �+ 4-�%RNA �MF�� �� .��� ��E�   ,� S6 �RNA 

   �; ��- �� � � F �&Z>+ ��� �� �Z>� X6 ��Cº 70- 

.
� ���
[^� 

  4 &7&� � ��MS #������RNA �   :	
 � z��"� �

 ��MS � ��
>� ,�MF�� 0�� ��RNA   	
 � z��"���

 ������           ���- �� 	��7�           �� �           �  

)IMPLEN GmbH,Germany  49  E� .
  � 0& &*+ (

) ���  � XV  AOD �  � Optical density (RNA  ��

z�� B�/   �� 'nm 260   � �nm 280  �nm 260   � �

nm 230 ���@� �� .
� !$C�     49 E� � � #�� 'OD 

nm 280/260  .�     &�8/1  �     +2/2  49     E� �  

nm 230/260  .�&�7/1   � +9/1     ;�C � ��� � ,
C� ���

cDNA )complementary DNA.
� 	��7��� (  

 4S�  �DNA ) �  @
�cDNAB�  
O�� :(  ��  '

DNA    4 &� � � �@
�Revert aidTM first strand 

cDNA synthesis Kit )USA ,Fermentas  ��S� � (

 ���� !C��� }�M"� .
�
�gµ 1 RNA ,lµ 5   �-� �

 !C   ���x5 ,lµ 5/0 ) �%��   �6dT (Oligo ,lµ 5/0 

 ,#-��  =+ �
  &+�cM��� !  � �%��  �6lµ 2  }�  M"�

��+ 
&+�cM��� #E���  ) ��7 E-mM 10 ,(lµ 1   �� [�

	
   CC�  L�;   �6 �RNase )lµ U/20 ,(lµ 1  L�;   �6

4�����    � +) � &Z>+ ��� �� �Z>� X6 � D�
*� �����

 #��[� L$Flµ 20������ xr� .��� ( #���� �-  #����
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  ���  U � �Cº 25   �
  � � �5   B�  =+� ���  �) � >&��

 ,(�%���6Cº 42  �
� ��60   4S� �) �>&��cDNA ,(

Cº 70  �
� ��5 4����� .
� B�*- �&�) �>&��  �����

 � (D�
*�Cº 4  �
� ��5    !C ��� .
 � J�$�� �>&��

PCR )Polymerase chain reaction (	��7�  �� �  �  ��

 	�^�     ��Real-time PCR  B
     �7300 ABI   

)Applied Biosystems, Foster City, CA, USA (

.4-�% J�$��  

���-���
O� �� BI ���%6 :�
��� BI  ��� %6 5/1  
 U�� 

)g 5/1   �� ���   %6 ���   �ml 100  �-�   �x5/0 TBE   

)Tris-Borate-EDTA+� y�� �� }�M"� (&
�J� �����  �
 

�
+ ���=h� xr� .
� 	���6  &�  	
 � �   � R
 ' .I

/ ,�A��# Real-time PCR, ��� BI ���%6  ��V %���� 

� ���-���
O� 
� .��0 �MF�� ���� e+&�
 �
+  &�  �� *Z� 

  U�=�S�# �  ' .I � J
  N ��  \F ���  =h� �  &� 

U�=�S�# � 47A .
� �'�%���6 J�$�� 
�.  

F��/# �'�%���6 :�� ��0 �*O�Z� .I 23nm   � � ����

���  J���  ����17 )3/21q 17  ���  � .I .��  CN �  � (

 �*O�Z��  .IGAPDH   J��� ���� �� ����12 )13p12 (

   O�� + xr � .
 � X�"��� �A�� .I .��CN ��# .I   �� � '

���4 http://www.ncbi.nlm.nih.gov     � � .
 � � �-�%

 J� �   ��; -�Gene runner  �� �� .I �  '�   ,�  *O�Z� ��� �

�'�%���6� U�=�S�# F��/# .
�  

O��+# �'�%���6� �MA#� � �(%��# .I R
' 23nm  ��

 ���  U'3 -ATGGCCAACTGTGAGCGTACC -'5 

 �               MA#�,  ��                ��Cº 69  �  

'3 -CATGTATTTCACCAGGCCGGC -'5 

 ���� ,#�(%��Cº 2/64  � A�� .I ���� ,GAPDH   � �

 ���U'3 -CGTCTGCCCTATCAACTTTCG-'5 

  ��              �� ,#��              MACº 9/66  �  

'3-CGTTTCTCAGGCTCCCTCT-'5  ,#�  (%��

 ����Cº 4/63     � � '�%���6 #O�� + #� ��� ���� .���

.6 B�  =+� J
  N �� .�  C&@/� #O��  + �  � �  '  �  &� ��  '

 !  "� �� #  U�=�S�   ,J�  �I �  ^�� ��  'BLAST 

)http://www.ncbi.nlm.nih.gov/blast (.
�
�  

Real-time PCR������ ,�*O�Z� 0�� �� : #���� �- 

 	�^��� #����Real-time PCR    J� $�� � MF�� �� ��

�  MF�� .
  �   .
  � ��  ����� �  � �  $C� �  � B�� �

B�  
O��  ��  'cDNA  ���  @&M� L�;  �6 .
  � B�  *- �

#  �  ���  U �  � ,��  �Cº 95  �
  � �  �15  ,�  >&��

�MF��  J�� �Cº 95   �
 � ��15   � � &��QCº 60   � �

 �
�1  ���� �>&��40  � S��   � MF�� � #O�� �� �  �

) X�� #ChC� L&��+ ���� #��[�Melting curve  � � (

 ���UCº 95   �
 � ��15   ,� &��QCº 60    �
 � � �  

30  � �  &��QCº 95  �
  � �  �15   .
  � J�  $�� �  &��Q

!C���  ��'Real-time PCR   #�� [� L$F ��lµ 25 

�� ���
+ ���U �� 4&M� �� #��+  ��'96   J� $�� ���S

      ��� � !C ��� � ' �� 9&��+ .
 �lµ 5/12  }�  M"�

  !C    ��� #M    U�PCR   0��%�9��    � ���    F  

)SYBER-Green PCR master mix (  

)Applied Biosystems, Warrington, UK( lµ 1 

)nM 400 #�    (%�� � #��    MA ��    '�%���6 �� (

  ,.I � ' #U�=�S�lµ 5 cDNA )ng 100  #>�� � � (

  #�� [� L$F �� �+ 
� �-�b� �Z>� X6lµ 25   .
& ��

 !C  ��� �  ' ���  � xr  �PCR  �  &�
+ #  ChC� �  �

)Amplification curve   � &Mh+ � � �;$+ .
� L�� (

	��� �E��>� D��� �� �' �S�� �   .
 � J�$�� �����6 �

�� ���S�� R8�S� ,�*O�Z� 0  ���� �6 � �     4 �� � �

���@� �� 	
�6   B�M �) !�� ��6 ���� ��'    �� @&+ �� '

 � ��@� � (T&C&+�@�� �� 	
�    B�M �) 
'� � �� '   �� '
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       �� 	��7� �� � � � �9 ��h� (T &C&+�@�� � � 	
 (� ��@&+

 B���-∆∆Ct  l ��/ �� �A�� .I �� R
' .I 49E� ,
-∆∆Ct2 .
� �9��h�  

      D� �� � � ,� *O�Z� 0 �� �� 	
 �6 4�� �� 1����
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Abstract 
Background: Prostate cancer is one of the most common cancers diagnosed in developed countries. 
Many studies have confirmed that the nm23 gene suppresses metastasis in different types of cancers. 
The effects of, imatinib as the first member of tyrosine kinases inhibitors, were showed in research and 
treatment of solid tumors. The aim of the current study was to investigate the effect of imatinib on cell 
viability and suppressor metastasis nm23 gene expression in prostate cancer cell line.  

Methods: In this study, prostate cancer (PC-3) human cell line was treated with various concentrations 
of imatinib for 48 hours. Cell viability was assessed using MTT assay [3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide] and the half maximal inhibitory concentration (IC50) value was 
determined. We extracted RNA molecules via using RNX solution, after which cDNA was synthesized. 
The precise primers for the nm23 and glyceraldehyde-3-phosphate dehydrogenase (GAPDH) genes were 
designed via specific software. Then, the quantity of nm23 compared to GAPDH gene (reference gene) 
was analyzed using real-time polymerase chain reaction (PCR) method. 

Findings: Imatinib exerted an inhibitory effect on the viability of metastatic PC-3 cells. The 
calculated nm23/GAPDH gene expression ratio was 1.62 ± 0.02 (P < 0.01) in 21/33 µM concentration 
of imatinib at 48 hours. 

Conclusion: The results of this study showed that imatinib can inhibit metastasis via upregulating 
nm23 gene expression in prostate cancer adenocarcinoma PC-3 cell line. 
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Investigation of Dose Distributions of Computed Tomography with 

Cylindrical Polymethyl Methacrylate (PMMA) Phantoms 
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Abstract 
Background: This study aimed to investigate the effect of patient’s size on the distribution and 
amount of dose of computed tomography (CT) based on standard cylindrical polymethyl methacrylate 
(PMMA) phantoms.  

Methods: In this study, a two-dimensional film dosimetry method was represented via using 
radiographic films; the effect of patient’s size on the distribution and the amount of received dose was 
investigated using cylindrical phantoms with 10, 16, 24 and 32 cm diameters. The cylindrical phantoms 
were made of polymethyl methacrylate sheets. By proper calibration, two-dimensional distribution of the 
dose was measured using film dosimetry in these phantoms in a single axial rotation. 

Findings: The dose distribution in the cylindrical phantoms was not symmetric particularly in closer 
points to the surface. The received dose in the cross-section of phantom increased with beam width. 
The received dose in the central part of phantom decreased more than its surface by the increment of 
phantom diameter. Specially, using a cylindrical phantom with diameter of16 cm, the received dose in 
the central part of the phantom decreased to 65% of its surface dose; whereas this percentage for 
cylindrical phantoms with diameters of 24 and 32 cm was 45% and 35%, respectively. 

Conclusion: The dose distribution in the cross-section of the pediatric patients is more uniform. It is 
highly dependent on the couch attenuation and overscan, leading to asymmetry of the dose 
distribution. The received dose in the pediatric patients would be more than adults for the same mAs. 

Keywords: Computed tomography (CT), Dosimetry, Organ dose, Film dosimetry 
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���P ���" �����I!

����
 .�
�W R
<�� �� � �� �Z/
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 ����Z�� ��� 
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�b� �����1 ��
�I2
  J/
��( .

�/����(��  '����  ?�����"  )12 '&����  �/����(��   �  

12 '&����  �B/����� ������ � (  #����  ��
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 .��4��
� ) ���MS  �/Mid stress( :

�� ����
  ��� �� ��"�>6  '&��  � ��� ��! �
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 �� ��" 
��^ _'��
 �����
 '��� ���!

����S       ��� ������ �����
 ��2�4 j
�! ;����=� ��!
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Y/���S ��/�1 �� �!; ���G� ��  �2�G2 ��� �!  ���
4  

 q��/�E �
  6���P   �� ���� V
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'b�   ������   l:���
   #��
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)010/0 < P  �050/0 < P ( 
� .����4 ���� ���I/�L� ��
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-=
 j
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Abstract 
Background: Recent data have implicated stress as a risk factor in the development of 
neuropsychological disorders that impairs memory. Stress has different complex effects on memory. 
In other words, stress can increase or decrease the memory or has no effect on it. This study 
investigated different timing effects of stress on cognitive and spatial memory.  

Methods: In this study, 28 male Wistar rats were divided into four groups of 7, control, acute stress, 
middle stress, and chronic stress. Restraint stress was used to induce stress. In addition, memory 
function was evaluated via the novel object recognition (NOR) and object location (OLT) tests for 
estimating cognitive and spatial memory. At the end of the study, serum corticosterone levels were 
measured via enzyme-linked immunoassay (ELISA). 

Findings: In middle and chronic stress groups, the object exploration times during the NOR test session 
were significantly lower than control group (P < 0.001 and P < 0.05, respectively). There were no 
significant decreases in the time of object exploration during the test session of OLT task in all stressed 
groups compared to the control group. Corticosterone levels were significantly increased in middle and 
chronic stress groups compared to the control group (P < 0.01 and P < 0.05, respectively). 

Conclusion: Data correspond that chronic and especially middle stress impaired cognitive memory. 
Therefore, middle stress was the most deleterious stress model. On the other hand, acute, middle and 
chronic stress did not impair spatial memory in the OLT task. Therefore, different duration of stress 
was one of the most important factors in causing cognitive memory impairment. 

Keywords: Stress, Cognitive memory, Spatial memory, Corticosterone, Rat 
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1^ �� !�"
�^� �+,H !���

Kolmogrov-Smirnov    e*���' .�����	)= I	�4-���'�  

050/0 < P  ��"2� 
�"1� e*' !��"# ��   
����H 
��	

 ���� )�	���D� �4
����0 ���A� �	 .���� ���-K)= )��R� �	

 ;
Y�����
� �������±   k��9���= �����
2� j�)���c��  

�'� I��	)=.  

  

���
	 	
  

       ��1�)D0 ���^ ��� $��2B�*� 	���� 	�)�K� �<", r���0

 ���� C !�<��21  C !�19    �"�' ;
Y���
� .	�� 	)�

 	�)K�3/8 ± 9/46    $��2B�*� ���� /��^ �	 .	�� /�'   

9   j)�b� �
B	 �� )4�    ���� � C ����� a� �K�����

      ;��� $����+� �	 C ����� p���J ��2B�*� �� �����=

 �� �?Cn%31        ��1S M��'� )�� .�
�'� !����% ��� )4�

 ���TU3 I�C�   $�����
?��)� $
q)�� �K���	 $	�)K� 


) I�� ��1�� a)P 
�?�
'� $��)P $;
z0C)%SFA   ���

Saturated fatty acids a)�P 
�?�
'� $(    )�
U i�0

) ��1��MUFAs �� Monounsaturated fatty acids $(

   ) ��1���� )��
U ���"P a)��P 
�?�
��'�PUFAs  ����

Polyunsaturated fatty acids   .��q� �	 /C)-�<5� $(

 ��"2� �C�40 �2B�*� /�^ �	 	�)K� ���TU   !�� � 
��	

 ���,) 	�����C /1    ������ ���� �����9
K ���
B�2K .(  

Kcal-hour/day �"2� )

h0 C ��	)= �1'�c�  �	 
��	

��
B�2K     ���2B�*� ����� /���^ �	 	�)��K� �����9
K �  

.� � I�?� � 

�-K�� M�'� )� �2B�*� 
�?    a� j)�b� $)�O�[ 


���"2� ���9��K� v1��' ������  $/C)-��<5� ��	HDL-C C 

TAC )Total antioxidant capacity ������	)= (  

 /C�,)2.(  
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������ �	
 ��
�� � ���
 ������ ���- �����  �������	 
���
 �� .�(�/�� 0 

���� 1.  ��	
���± 
��� ���� �
��
� ����� ����
� 
��� ��� ���� � �  !"���� 
�#$
� � ��$�� �� �$%���� 
�   

	
�����  �����  	����   �����P*  

) !+,��Kcal/day(  99/583 ± 56/2105  35/360 ± 27/1985  30/0  

) .���/ 01,2g/day(  31/103 ± 34/319  33/76 ± 34/310  66/0  

) 3/45#,�g/day(  50/25 ± 37/76  70/14 ± 09/73  52/0  

) �1,6g/day(  40/20 ± 92/60  30/13 ± 80/52  08/0  

) 7�8
� 9,6 !� �/��g/day(  89/5 ± 03/15  62/3 ± 37/13  24/0  

) 7�8
� ,/: ;5 9,6 !� �/��g/day(  59/5 ± 68/15  95/3 ± 44/14  36/0  

) ���<#� ��0/� �=6 �1 7�8
� ,/: 9,6 !� �/��g/day(  04/9 ± 66/21  50/6 ± 44/18  12/0  

) 
��� !� �=>g/day(  96/24 ± 36/54  70/31 ± 23/57  68/0  

) ?/@�2mg/day(  24/247 ± 13/769  51/327 ± 39/680  28/0  

) ?A�/=�mg/day(  53/110 ± 35/222  08/66 ± 49/198  34/0  

;/B01��� ���C� )Kcal/h(  51/578 ± 41/2492  85/583 ± 33/2526  56/0  
* !���H ��t  �,C��<��D� 
�)�  I	�4-'� �5J��� �� �2� C �1E ��)

h0 
��  

  
 ����2 ��	
��� .± 
�(� )��� � *+� ��,% ����� !"���� 
�#$
� � ��$�� �� ���%� ����-��+�� 
�   

	
�����  �����  	����   �����P* 

) ��
�� �0D �=>mg/dl( 22/7 ± 61/143  31/6 ± 77/140  690/0  

!,5 ) �A,@/�<mg/dl(  37/17 ± 29/132  26/10 ± 19/145  360/0  

) �#,�@�2mg/dl(  85/5 ± 09/161  84/5 ± 29/170  030/0  

HDL-C )mg/dl( 27/1 ± 19/42  45/1 ± 90/43  020/0  

LDL-C )mg/dl(  41/4 ± 57/94  56/4 ± 81/98  170/0  

) �B0�@/� �0D ���Emg/dl( 37/3 ± 25/122  42/3 ± 32/119  120/0  

) �B0���A� �0D ���EmmHg( 08/2 ± 70/82  78/1 ± 70/80  120/0  

���F G/E,H ) ",� ����/@2�µm/lit(  54/20 ± 88/381  09/146 ± 1501  001/0  
* !���H ��t �<��D� 
�)� �,C�  I	�4-'� �5J��� �� �2� C �1E ��)

h0 
��  

HDL-C: High density lipoprotein- cholesterol; LDL-C: Low density lipoprotein- cholesterol 

  

���  

 ��2B�*� l��-�   !�� � )�O�[ 
  ���   ��?	   j)�b� ���

����C�  
g 50  ��� �� ���� a�4   ��"E )� 
)S� $�-4?

   ���� �����	 �� �-1� !����
� 
�-��� !�J2   .������

 �-K�� ;��oK���  �� l��-������H �� 
��
<�   �"
B��� 
�?

 �� �'� ��)S�     )�� I��� g
�5h0 ����� aH ��� ���� aH 

 	�)K� !�J �"E 
�?)-����%  ��� �-1� �����	 ��   ��'�)�

I	)� ) ���10-9 .(   ��2B�*� i�� �	 ;
�"|�? 
   ���� �

 I�� X�Q���� W'�0
�
  !������? C  j)�b� $g 45 

��� �� ���� a� 3  I���"2� )

h0    !��J ��"E �	 
��	

 ;
��5=��? C �-���c1A  	�Q�� ����	 �� �-1� !����
�

	)�� )9( . )�Y�	 o
Dc0 i� �	 $/�[ ;�� ��$  j)�b� 

ml 200 ���� aH  ��� ��6 �,�0 ���E �?�� �� �-4? 


�-��� !�J �"E    �����	 ��� �-1� !����
�  	��� I�)��? 

)11(.      ���2B�*� W�'�0 ���5# �?����In vitro   9�
�

 !� ���  �?	   ���1
�)0 ��� 
���	 �����  ]���J   ��O
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������ �	
 ��
�� � ���
 ������ ���- ����� ���	 
���
 ���� �� .�(�/�� 0 

-���	�� �  �"���)11(. 

;��)��"� �� )R� ��  a� �� ���� aH j)b� �� �'�

W'�0 ���� ����	 �� �-1� !����
�  ���2 �� $   ���^ ���

/��2� !	��J �� I�
� aH  
�?    a��"-,� ��"E 
C��[

�� .	���� !�J 9��5= e*' )� 
)S� $�""� 

  ��2B�*� �� ����[ l��-�    )�O�[ 
  !�� �	�	   ���

 j)��b�  C X���0 /C)-��<5� ��)��' e*��' $������ a�   

HDL-C �� ���9K� �� �?	 $0 }
? ���~ 
)
S�)  e*�' 


)0 ��� X)' ��)<
5=	�. l��-� ;��$ oK���  ���-K��  
�?

�51E ��2B�*� )��� �'�  ��I	�	 !� �   aH j)�b� ���

 e*' �	 
)

h0 ����
)0   �-�1� !����
� X)' ��)<
5=

 ������	 ����) ���'� I	)���� 	���Q��13-12 $9 $7 ����� .(

 �51E ��2B�*� ]�bJ �	� ��)S ����� a� C ���� aH 

� �45-A� l��-� !�J /C)-<5� )��  I	)�� k��9=  ����. 

 �� 
��
<� �	 ;�� ���2B�*� $   �	 �+,��0 ����E )�

h0 

e*'  !�J /C)-<5�    ����� a� ��� ����� aH j)b� ��

 I�?� ���  �'� I)13 $9(.  

 �?�� $/�[ ;�� �� ��"2� ��	 TC C LDL-C   G�%

 ��6  j)�b� �-4? ml 200   ����� aH)14(  C8   ��-4?

j)b� g 40 ���� a� )8(  !����
� �	 �� �-1���	 ��� 

 C ���
>
B)>
?I�?� �   .��'� I���  ����KC)%   
��
>
B

!����
� I�""� ��)� �	 �?Cn% )O�[ I	C�c� �	  


 ;��)��"� .	�� �2
1^�� )R� �� )S� �� �'�  ����� aH ��

/��-[� �� !�J /C)-<5� �?�� �	    )0L��� (�*�' ��

TC  CLDL-C  !����
� �'�)� 	���  !���� ��� �� C

 ��2B�*� ;�� �	 �5J����� ���)� .����  

 �	�2B�*� $)O�[ 
    ��)�' ��R5UTC    ���^ ���

�"2� 
��	  �� G%���� a� j)b�   .��K�� ���9�K�  ��

!H       ���9�K� ��� ���9�K� ;��� ��� �, ��"2� ��	   e*�'

HDL-C 	�� I�)�?�� $   ���9�K� �� �K)= �Q
-� !��0

TC  �	 I�� I�?� �  ;��� ��2B�*�$     ���9�K� ��
B	 ���

 �R5UHDL-C  	���  ��<�? .��'� I    $��Q
-� ;��� ��� 

  e*�' ���9K�HDL-C   j)�b� �� G�%   ����� aH �	

     ��5�B� )�
U a)�P ��1� 
���
� �� �-1� !����
�  9�
�

��'� I���� k��9��=� )15(.  �	 $/���[ ;���� ���� )��Y�	

  )��

h0 }
��? ����� � ����2B�*����"2�  
��	 �	 e*��'  

HDL-C X)'  k��9=�  .��'� I�    .�<
���� ��P)=

  ��� ��� $�'� I� � @A � ���� ��^ �� ���9K� ;��

���� )��R�  ���� ���'����5% ���"K  ���? ���
B�2K o���)^ ��

����-�H ����� ����
���<�� ���0���" ���� �HDL-C  �� ��


B���0�� C !�
'��
<��!�� I9  �RK�c�  ��#�� C �""�

 ��	)= !H ���9K�)18-16(l��-� .  ��)S� ]�bJ �	

 aH���� a� C ���� ���KC)% )�   ��� �-1� !����
� 
�
>
B

!�"|�? ����	 �E�"-� �� $���Q� �	 ��� .�'�  )�R� 

�� �'� ���� aH j)b� ��  C���� a� ��)S �   
��
4�

 �����KC)% )��� 
���
>
B !������
�   C ������	 ���� �-��1�

.���� �-��	 ���
>
B)>
?  

��)S� 	��� ���TU �"U �� �
\��C�K �?   �?��� )�� 

 K�� !�J �	 �� K �� �-1� 	�)K�  !��J  L���  k��9�= 

�'� I�� )19(.  

 ����2B�*� �	 
 $)O�[  �� �5J��� �� �2� $����� a� 

�"2� )

h0  �	 
��	 !�J �� K �� �<�? .� � I�?� �

�2B�*� �	 $l��-� ;��  �
#���'� 
 I	�� C    9�
� !������?

j)b� a� ���� �� ��� 8 �-4? W'�0 	�)K� �-1�  ��� 

����	 ��� 2 ��   !��J ��� K  ��2
1^   )�

h0 $�"-���	 

���"2� 
��	 �	 !H !���J ���� K 	���Q�� ���?  	)����)8( .

�-K�� 
 )O�[    �Q
-� ��� 	��s0 �	� 
    ������H��� i��

!H �	 �� �'� �"
B���?�� $  �� K   C	 �� G�% !��J

       �����	 ��� �-�1� !�����
� �	 ����� aH j)�b� �-4?

) �'� I�� k��9=20   ����� aH ��
4� ��)S� $IC�# �� .(
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������ �	
 ��
�� � ���
 ������ ���- �����  �������	 
���
 �� .�(�/�� 0 

 !�J �� K �?�� �	 C�
B�2K .�9�H /�1�   ;
�<��0��n�H

)ACE  ������Angiotensin-converting enzyme(  �	

 ��2B�*� �	 L�� !�J �� K �� �-1� 	�)K�   9�
� 
)�Y�	

 �'� I�� I�?� �)22-21 $19(.  

  ��� �� j�-�J� ;�� ��L	    ��=n�C ��� !���0   
��?

���
�!�  .	�	 �1<��2B�*� �	     !��J ��� K $)�O�[ 


I	C�c� �	 !����
� �� )R� �� C 	�� �2
1^ 
   ��� �'�

    ����E )�	��D� 
C��[ �� �K)b� ���� a� $�
B	 ;
�?

�5% �� �+,�0 �"K   ) 	��� ��?g 100/mg3/6   )�� 
)�S� (

!�J �� K .�����  

   �	 
��
>
B !�
�'��
<��)% C �
0��
<�� M)-'�

 !����
� �� �-1�.�'� L�� ����	  $;��)���"�   I	�4-�'�

���� �� �-�H 
�? �5% �"��� !��
<�� �"K  )� IC�# �?

!����
� ;�� 
�)� /��2� 
�?C��	   ��
4� ���  ����� .

   /����	�� ���+� �	 ��5"K ��1
�)0 ;�� ]��J   
��?

 ����+� C 	��H  �����J ���� ����)P !�
��'��
<��  �	

 ��2B�*�In vitro @A � I�� �2B�*� �	 .�'�  


$)O�[ +,�0 ���E ���9K��  �	TAC  .�� I�?� �

���-K�� ���� X���Y�? � 
���?*����2B )��O�[ 
$  j)��b�

����C�  
g 100 I�
� 
     ���� ��� �����10  �	 �C�

 .B�' 	�)K� !�
�)23(   �����C� j)�b� ;
"|�? C  


ml 100 ���� aH  ��� ��2  !����,�� �	 �-4?)23( 

C j)b� 4  �-4?���� aH �"�B�' 	�)K� �	$  )Q"� ��

�	 �+,������0 ��������E ���9�����K� TAC  X)�����'  

�	)=� )24(.  

�, !H ��   ��� ��2B�*� �	  )�O�[ 
    ���T�U .��q�

    I	)��� )�

h0 ��2B�*� /�^ �	 !����
� 	���$   ���9�K�

 ���-�H ���
K)�   ����'�% ����
��<������ ��  !����0 ����

�5%  ��"K  ��?a� 
   �����  �K)�b� 	�	 �1�<�.   ;���"P

  ;
��
��'�-�H ���"��� i��
B�"K v��
�)0  $���?Cyanins$ 

Punicalagins �
'� $Ellagic    9
BC���
? ����E ;��0 C

I�� ���'�"� ���� aH �	 ���.   ��� �,�0 ��  ��)�S�  ;���

��1
�)0   /����	�� ���+� �	    �� 
)
=��5, C 	��H 
��?

 $����)P !�
��'��
<��   �� ���"U 
�?�T��U �� I	�4-��'�

�5% $�"K   �����	 ��� �-1� !����
� 
�)�    I��� 	�+"� 
%

�'� )25(  . 

    ���
K)� ���� ���'� I���� k��9��= $IC���# ����

���-�H   )��Y�	 aH �� )-�� 
� ��
��<� ������ aH ����
��<��

I�
�  ��5% �� �"U 
�?   ��"K    ���Y�� C 
)���5� ��5�,��

��  ����)26(. 

������2B�*� �	 
  ��)�����

h0 )�����O�[ MDA 

)Malondialdehyde (    i��� !����"# ���� ����'�% �	

     
��
>
B !�
�'��
<��)% C �
0��
�<�� M)-�'� )Y�� �

I�����  
)
= .� �   � ��51E ���2B�*� $/��[ ;�� ��  !�� 

I	�	 ����C� j)b� �� ��� 
 �5% �"K 
�?    ���� ��� ����

4  �+,�0 ���E !�9
� �� �-4?MDA   !�
�'��
<��)% C

 !����
� �	 
�
>
B �� ����	 �� �-1� �?��I	�	  ��'� 

)24(. �� !� � l��-� ;��    ��� ��?	  ����� a� j)�b� 

�
0��
<�� �
2OC 	�1+� �#�� ����	 �� �-1� !����
� 

��  .		)=0 $/�[ ;�� ��~ )- 
� �
�     ��� ���
� l���-� ;���

.	��	 
�2� ��2B�*�  

 �� $�5J��� /�^ !	�� I�0�� C �?�� IC)= ;-����

��	C�c�   ��� ��2B�*� ;�� 
�?     C /)�-"� ���� ��"����

  �����)� )�

h0 X�# )R� �� !����
� 
)
Y
%   C ���T�U 


�
B�2K        ��� .�"-�<? !H ���E ���D� �� ����9
K 
��?

�#   �L��bc� �� ���� )S� �'�)� �� �2B�*� ;�� $IC

�
+0 �	 /��2� ��^ �� �� ���)�� ���TU  I	�4-'� �TU 


��     ��)�S� ����� a� $����Q� �	 .�'� �-J�	)% $	��


���
� )*J ����# )� 
�
4�  ��15E 
�?-   �	 ��EC)#

	��	 ����	 �� �-1� !����
�.  
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������ �	
 ��
�� � ���
 ������ ���- ����� ���	 
���
 ���� �� .�(�/�� 0 

������� � ����  

�?Cn% )O�[ �Q
-� �� � A� 
  !����%  ����� 
  .���J 

���� .�)� 
�Q ��	 �'�"���� ����  �-��� 
  X��5# 

�� ��C�� �[�C ��Th0  �� �5
�'C ;�� �� .����   ���C�2�

�2'�0  �"K C �?Cn% 
�
�C  I�Y� ��	  X��5#   ����9%


�", ��%��    C ()�^ ;��� �B�� ����[ �+, ���?�

X�����0 	�)���K� ��)���� I����""� �	  ����2B�*� ;�����   

���	��E �� 		)=. 
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Abstract 
Background: Although current information shows that pomegranate in patients with type 2 diabetes 
mellitus can improve control of blood sugar and lipids profile, there are controversial results about 
these findings. This survey investigated the influence of concentrated pomegranate juice (CPJ) on 
fasting blood sugar, lipid profile, total antioxidant capacity (TAC) and blood pressure (BP) in patients 
with type 2 diabetes mellitus.  

Methods: This quasi-clinical trial study was conducted on 40 patients with type 2 diabetes mellitus in 
Golestan hospital of Ahvaz, Iran, in 2013. Fasting blood samples were taken at baseline and after 4 
weeks of intervention to measure the fasting blood sugar, lipid profile, and total antioxidant capacity. 

Findings: While high-density lipoprotein cholesterol (HDL-C) significantly increased after the 
intervention, total antioxidant capacity significantly increased (P < 0.001). No changes were made in 
levels of fasting blood sugar, triglyceride (TG), low-density lipoprotein cholesterol (LDL-c), and 
blood pressure after the intervention. 

Conclusion: It is concluded that concentrated pomegranate juice have significant positive effects on 
HDL and total antioxidant capacity in patients with type 2 diabetes which may be attributed to its 
polyphenolic content. Further investigations are needed with stronger design and larger sample size. 
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