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   !� ���� ����� ����� �	
  

"��  #�$  #��  P** "��  #�$  #��  P** 

 �7Q��7�) (���) ��± (��7U� V�"W��  6 ± 35  7 ± 37  7 ± 35  80/0  8 ± 36  6 ± 6/35  7 ± 35  82/0  

� ��� �,A .  "2 $"-,�7=) ���2 .

 �7Q��7�) ("�� �!X��± (��7U� V�"W��  
6/5 ± 7/28  0/4 ± 6/26  0/5 ± 7/25  08/0  0/5 ± 0/26  5/4 ± 0/27  0/6 ± 6/27  42/0  

�����) "�= �!�  ("��  

 �7Q��7�)± (��7U� V�"W��  
0/11 ± 9/83  8/9 ± 7/83  7/10 ± 0/80  05/0  0/12 ± 4/82  0/10 ± 0/83  0/9 ± 9/81  77/0  

�Y2�� (����) +2� � ��7��# .  2/12  9/5  4/4  20/0  0/9  0/6  4/7  80/0  

(����) Z�J  4/28  1/22  0/25  68/0  4/25  4/29  6/20  77/0  

(����) R7K,2��� $��:� �2 B�2�  7/50  4/54  3/35  06/0  8/41  4/54  1/44  29/0  

(����) 1B7@WA  2/67  5/48  1/47  03/0  7/50  8/61  0/50  39/0  
*!*8�4 ��+� 5�# �8��� +84`�  -
P/
� '�8�de �B± 5�# M8�;& ��*8�4 �]+/� 0 -� ��+� �  ���.B �
;� �<�  	��, +B �4 �;�<� 4��� 4�+*� 4��;& .�/�40 �� +H/ .�#�  

** ���`�P  ����� �� 54H��� � ��  �B+
f�� ��+�ANOVA  ����� �� 54H��� � �H
  �B+
f�� ��+� 02χ .��� !�4 ��  

�8�/ = t% 54�& � v�1� 8 �0.� �/�� �  �� +&30 +�� �0d�� +� �+2��
  w** 05/0 ≤ P (0� 	\� � �.8`� �4  
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   !� ���� ����� ����� �	
  

"��  #�$  #��  

P** 

"��  #�$  #��  

P**   '(�)	(�± 

�	(*� +��,)�  

 '(�)	(�± 

�	(*� +��,)�  

 '(�)	(�± 

�	(*� +��,)�  

 '(�)	(�± 

�	(*� +��,)�  

 '(�)	(�± 

�	(*� +��,)�  

 '(�)	(�± 

�	(*� +��,)�  

 ."K�=,�7=) .["��

(;!� ��  
94 ± 2301  93 ± 2715  93 ± 3061  62/0  101 ± 2701  100 ± 2622  100 ± 2761  61/0  

 1���7�,2"=

(.["�� ;� ����)  
3/1 ± 4/57  3/1 ± 0/50  3/1 ± 3/47  89/0  4/1 ± 2/51  4/1 ± 0/52  4/1 ± 6/51  89/0  

 �2"J  

(.["�� ;� ����)  
2/1 ± 0/34  2/1 ± 4/39  2/1 ± 5/50  58/0  3/1 ± 5/37  3/1 ± 0/38  3/1 ± 4/38  10/0 <  

 �7\A!"�  

(.["�� ;� ����)  
3/0 ± 9/11  3/0 ± 2/13  3/0 ± 7/14  01/0 <  3/0 ± 9/13  3/0 ± 8/12  3/0 ± 1/13  05/0 <  

��7�) �!"�]�=  $"-

��� �� ("�7K  
0/11 ± 183  7/10 ± 215  0/11 ± 281  01/0 <  5/11 ± 251  5/11 ± 221  5/11 ± 207  05/0 <  

(;!� �� $"-) "37#  7/0 ± 6/16  7/0 ± 7/15  7/0 ± 8/14  25/0  7/0 ± 9/14  7/0 ± 0/16  7/0 ± 0/16  40/0  

 "7
  

(;!� �� ^: !"�)  
06/0 ± 30/0  06/0 ± 25/0  06/0 ± 34/0  58/0  06/0 ± 30/0  06/0 ± 23/0  06/0 ± 36/0  34/0  

 ,7�  

(;!� �� ^: !"�)  
5/0 ± 4/6  5/0 ± 9/5  5/0 ± 1/5  26/0  5/0 ± 7/4  5/0 ± 4/6  5/0 ± 4/6  05/0 <  

 .�3�  

(;!� �� ^: !"�)  
5/0 ± 0/5  5/0 ± 5/4  5/0 ± 9/4  73/0  5/0 ± 4/6  5/0 ± 2/4  5/0 ± 8/3  01/0  

+
,-  

(;!� �� ^: !"�)  
2/0 ± 6/2  2/0 ± 9/3  2/0 ± 4/5  01/0 <  2/0 ± 5/4  2/0 ± 8/3  2/0 ± 7/3  05/0 <  

 1BC ! ���

(;!� �� ^: !"�)  
5/0 ± 9/9  5/0 ± 3/8  5/0 ± 8/7  05/0 <  5/0 ± 2/9  5/0 ± 7/8  5/0 ± 0/8  29/0  

*!*8�4 ��+� 5�# �8��� +84`�  -
P/
� '�8�de �B± 5�# M8�;& ��*8�4 �]+/� 0 -� ��+� �  ���.B �
;� �<�  	��, +B �4 �;�<� 4��� 4�+*� 4��;& .�/�40 �� +H/ .�#�  
** ���`�P  ����� �� 54H��� � ��  �B+
f�� ��+�ANOVA  ����� �� 54H��� � �H
  �B+
f�� ��+� 02χ .��� !�4 ��  

�8�/ = t% 54�& �  8 �0.� �/�� �v�1�  �� +&30 +�� �0d�� +� �+2��
  w** 05/0 ≤ P (0� 	\� � �.8`� �4  
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�45	) (6	7(89� �  

 0)	1 &23)

�45	) (6	7(89� �  

$�M ���  00/1  )30/2-59/0 (16/1  )00/1-26/0 (53/0  05/0 <  00/1  )30/3-84/0 (66/1  )20/2-56/0 (10/1  92/0  

 ���1**  00/1  )56/0-20/2 (10/1  )99/0-26/0 (52/0  05/0 <  00/1  )30/3-85/0 (70/1  )20/2-57/0 (12/1  96/0  

 ���2***  00/1  )60/2-63/0 (30/1  )30/1-29/0 (48/0  11/0  00/1  )40/3-84/0 (60/1  )30/2-58/0 (20/1  98/0  

 ���3 †  00/1  )30/2-50/0 (10/1  )99/0-20/0 (46/0  05/0 <  00/1  )40/3-84/0 (60/1  )30/2-57/0 (15/1  94/0  
** w!�� 5�# M8�;& -� +a� (�� -8� �4***�`�� �B+
f�� +a� -� +� 50�� (�� -8� �4  w!�� 5�# M8�;& ��
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Abstract 
Background: The term ‘metabolic syndrome” is now used specifically to define a constellation of 
abnormalities including visceral obesity, insulin resistance, high fasting blood sugar, dyslipidemia and 
hypertension that are associated with increased risk for the development of fatty liver, asthma, cystic 
ovary syndrome, gall stone and some cancers. The exact mechanisms of the complex pathways of 
metabolic syndrome are not yet completely known but genetic factor, metabolic stress and environmental 
factor, such as diet, are considered. Although individual foods and nutrients have been associated with 
the metabolic syndrome, whether dietary patterns identified by factor analysis are also associated with 
this syndrome is not known. We aimed to evaluate the association of major dietary patterns characterized 
via factor analysis with insulin resistance and the metabolic syndrome among women.  

Methods: Usual dietary intakes were assessed in a cross-sectional study on 280 woman aged 15-49 
years. Anthropometric and blood pressure measurements were performed, and biochemical markers 
were taken for biomarker assessment and dietary patterns identified via factor analysis. 

Findings: We identified 2 major dietary patterns, the healthy dietary pattern and the Western dietary 
pattern. After control for potential confounders, subjects in the highest tertile of healthy dietary pattern 
scores had a lower odds ratio for the metabolic syndrome (odds ratio: 0.58; 95% CI: 0.26-0.99) and 
there was not significant difference between the woman in the lowest tertile and women in the highest 
quintile of Western dietary pattern. 

Conclusion: Significant associations exist between the healthy dietary patterns identified via factor 
analysis and the metabolic syndrome. 

Keywords: Dietary pattern, Metabolic syndrome, Women, Factor analysis 
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Abstract 
Background: Gastric cancer is the first most common cancer in men and third common cancer in 
women. In this study, we used space-time scan statistics to present geographical distribution model of 
gastric cancer and to detect high-risk cluster based on the gender.  

Methods: In this applied study, data reported by Iran cancer registry system broken by province level 
for the period of 2005-2009 were used. Space-time scan statistics was used to analyze the data and 
probable clusters were detected using sat scan software. In addition, ArcGIS10 was used to map the 
distribution of gastric cancer and to found clusters across the country. 

Findings: The most likely cluster that was significant for men included Ardabil, Guilan, Zanjan, East 
Azerbaijan, Qazvin, West Azerbaijan, Kurdistan, Hamadan, Tehran, and Mazandaran provinces during 
2008-2009. For women, most likely cluster included Ardabil, Guilan, Zanjan, Qazvin, West 
Azerbaijan, Kurdistan, Hamadan, Tehran, Mazandaran, Qom, Semnan, and Markazi provinces. 

Conclusion: This study revealed similar distribution for gastric cancer in men and total population. 
For female population, the pattern is slightly different. Screening for early detection of gastric cancer 
in high-risk areas is recommended. 

Keywords: Gastric cancer, Scan statistic, Geography epidemiology, High-risk cluster, Modeling 
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�&  ���� )6 .(

[-��. � "���I�� 2���� <���\'�_& 2����\, ����`'� ���&��6& 

�-����V#�%�&C �� 2�� �'�N�� ��.  �������  ���	  �-�F 

�-� � 3��%& 
����8 � 
��9�� 7���� �U'� ���.  

  

��� 	
  

���\'�_& � 
$��� �, ���a�8 �� 5���� 1392 ���� ���   

80 ���?� � :�)-& 
����8 )<��#  -%$���# �  e��& (� 


��9�� "�I�� �)�# . ����?�  ��.  ���  ���$���� �  B���� 

5��	� ��>, -���# � f* � ���?�  �������  ���  ����� 

�� g�G& �/	 Lauryl sulfate broth 5�6��� ����  -�

� 24-18 ���� �� ��&� 37 �F�� � R��9V� ���4 

-%�)�# .���?�  ���.  
���9�� �  :�)-�&  ����)�  ��\F��& 

�-%%	 �� 7�����?�� �	 ��  ��.  !��'�  ����?� ��  ������� 

7�����?��  ����4 ����  <-�����  ���>,  -�� �  ����?�  ���. 


����8 N�� ��  ����   
)���j, �  :�)-�&  �������8 

='���� -��&C ����� ���� .���?. � �����?� ���. � g���G&   

Lauryl sulfate broth ���� ��� g���G& 
����;���   

EMB agar )Eosin methylene blue aga ( ��/	 

���� -�-� � �� �-& 24 ���� �� ��&� 37 �F�� � 

R��9V� ���4 -%�)�#  .  

�� -\� 
%V	 ��.  -�F��  ���F  NU��  �N�V)  ��� 

7��%� ������ ��	  <
'��?�8�  ����&  7��&C IMViC 

)Indole test, methyl red test, Voges proskauer 

test and citrate utilization test���4 (  -�%�)�# � �� 


,��  �	  k�����  ���  ����  - <- <+  � + <����  ��� 

7��%� �'�N�� � ������  ���	  �����-F �  ���-�>`� 

-�-��� .���'�N�� ����.  ������������	 ���, 7���& 
����>�   

"������I�� <@������6G, �� g������G& ������/	 BHI   
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����� ���	
 ����� �������������� �� �	��
��� �����
 ��  ����  ���	�������� � 

)Brain heart infusion-F�� ( 5��9�V# 25 - �� � 

�����&� 70- ����F�� � R�����9V� -���%�)�# ������4 .

K9�� ��.  
���C  
��,����  ����&  ���$���� ��   @��6G,

���a�8 !&���� 
����C K���,��� ����.  2���9��&��*����  

)10 <("�����#����& ) 2�����9��&�W�30 <("�����#����& 

) 2������9��&��%F10 <("������#����&  2������9��&����,  

)10 <("����#����& � ) 2��������&C30 ("����#����& 

(mA 2,��* �	�� ����) ��� .  

�>F 2��\, ����98 
��C <
��,��� X�� K9�� 

7(��$�� ��#C )Kirby-Bauer disk diffusion(   ����&

���$����� ���)�# �����4 .7���&C ���� ���$����� � "���� 

�(���'��N�) � ���9��6& � ���-��	 7C ���� ���-�������   

0.5 McFarland "�I�� �)�# .7��9��n��� ��>, �-� 

��  �V���� �  B����  ��U%* ��  !������  ��� ���  g��G& 

Mueller-Hinton agar  �����)  �������	 � Merck 

(7�?'C  ���  ����   =	����&  ��/	 ����  .-��  fn�� 

K9�� ��. 
��C  K��,���  ���  f%�*  !������ ��  o_�� 

g�G& ���4 � -%�)�# ��V* �. �� �-& 24-18  ����� 

�� ��&� 37  ��F�� �  R���9V� ��  ��,�������  ����4   

���� -�.  

���� ���F�, ���� ���_4 <���6_%& ���\��?& � -���� � 

��-�� ���# 7C �� �V��� � g�  � +�	    ��� � ��&��6&


��C �� ���	�� ����98  K��,���     ��� ��p� ����& ���. 

���$���������� � 5�-�������F ���-������������ CLSI   

)Clinical and Laboratory Standards Institute (

q;��/& -�����# .��  ���a�8 @���6G, � =��9���#�� 

���-������� �������� ����	 ATCC. 25922 ���� 7����%� 

=9���#�� 5��%	 �� "�I�� +��&C ���$��� -�.  
�%\& ��� 

7��� �9��6& �. �V��� �� � 7�&C    ���.Fisher exact � 
2χ "������� g�������, ��N�����)� SPSS �;�����9�  �18

)version 18, SPSS Inc., Chicago, IL-� "�I�� (.  

  

���	 	
  

�� :�?I& 80 �'�N��    ���	 ������� �)20  ��'�N�� � 


��9�� � 60 �'�N�� � 
����8 !&��  <���#  -%$���# � 

e�& ( �����-F  -�� . k�����  
�V	  ��&��6&  
������ 

�'�N�� ��. ����-F  �-��   ����  ��� 58  ��'�N�� � 

)5/72 - �� ("��6& ��   <2��9��&��*����11  ��'�N�� � 

)75/13 -�� �� ("����6& ���� <2���9��&�W� 5 ���'�N�� � 

)25/6 -�� �� ("����6& ���� � 2���9��&��%F 5 ���'�N�� � 

)25/6 - �� ("��6& �� ��� 2�9��&����, .s�.  "�-	 � 

�'�N�� �. �U9� ��  2������&C  
�&���6&  7��/�  -����-� .

5�-F 1 7�/� �-%.� �  3���,  
������)  ��'�N��  ���. 

������ ��	 �-F �-� �� m98 �I��� � 
��C "��#��� 


��& -����� .5�-��F 2 N���� ����`'� ���&��6& �����`� � 

���#-%t � 
��C �� 
��,��� 2�� �� �'�N��  ���.  ������� 

��	 ����-F �-� 
& 7�/� -.�.  

  7��&C @�UA    ���.Fisher exact � 2χ  
����� � 

[���� 
%\& ��� 2�� ��.�`'�  
���C  
��,���� �  3�U%& 

) ������-F05/0 < P<( ����F� ����`'� �����$�& 

���&��6& �-������V#�%�&C ���� K����$, ���'�N�� ����. 

uV�;& ������ ��	 ��>/& ���.  

  

���  

�� 5�8 �a�8 7�'�%�	���V)   ��.)Fluoroquinolone( 

-%��&  2����9	�V)�  ���  2����9	�V)��n�� �  2��%v?. 


����C K���,��� ����. <!����%$&��V	 
��9	�&C <2�V���� 


n&C <2�V�� ��, =��*��&  5���9	��&�$'�� �  ��>F 

7�&�� ���$�  ���.  
���� �  �������  ���	  ���  ���	 


&  -���)7 .(  
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����� ���	
 ����� �������������� �� �	��
��� �����
 ��  ���� ���	� ������� � 

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

���� ������  

���� ������  

 �	���  

�� �! (�#�!)  

�	%  

�� �! (�#�!)  

��&'�%  

�� �! (�#�!)  

()�  

�� �! (�#�!)  

�*+  

�� �! (�#�!)  

�*+ ��,��"���            

R  )95 (19   )85 (17  )45 (9   )65 (13   )5/72 (58  
I   )5 (1   )15 (3   )55 (11   )35 (7   )5/27 (22  
S )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  

�*+ ��,2�            
R )10 (2   )5 (1   )15 (3  )25 (5   )7/13 (11  
I  )25 (5   )55 (11   )75 (15  12   )7/53 (43  
S  )65 (13   )40 (8   )10 (2   )15 (3   )5/32 (26  

�*��	*�3            
R )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  
I  )5 (1  )5 (1   )90 (18   )50 (10   )5/37 (30  
S  )95 (19   )95 (19   )50 (2   )50 (10   )5/62 (26  

�*+ ���"4,5            
R  )0 (0  )0 (0  )0 (0  )25 (5   )2/6 (5  
I   )15 (3  )0 (0   )80 (16  )45 (9   )0/35 (28  
S  )85 (17   )100 (20   )20 (4   )30 (6   )7/58 (47  

�*+ ����67            
R )0 (0  )0 (0  )0 (0  )25 (5   )2/6 (5  
I   )10 (2   )5 (1   )65 (13  )45 (9   )2/31 (25  
S  )90 (18   )95 (19   )35 (7   )30 (6   )5/62 (50  

S: Susceptible; I: Intermediate; R: Resistant 

  

���� 2. ������ ���
,�� -���.� "�( /��
�� 01 2�� ������ ���  !"#� ������ ���  

���� ������  ,�-�� .��	�� ���� �/�����  !�� � ������ 	
  

��+��  �*+ ��,��"��� 19  

�*+ ��,2� ! �*+ ��,��"��� 2  

!�8  �*+ ��,��"��� 17  

�*+ ��,2� ! �*+ ��,��"��� 1  

$�9 :�!�;�  1  

�6��,8  �*+ ��,��"���  9  

�*+ ��,2� 2  

�*+ ��,2� ! �*+ ��,��"��� 2  

$�9 :�!�;�  5  

<"�  �*+ ��,��"��� 13  
�*+ ��,2� 2  

�*+ ��,2� ! �*+ ��,��"��� 1  

�*+ ���"4,5 ! �*+ ����67 1  

�*+ ���"4,5 ! �*+ ����67 =�*+ ��,��"��� 1  

�*+ ���"4,5 ! �*+ ����67 =�*+ ��,2� =�*+ ��,��"��� 1  

�*+ ���"4,5 ! �*+ ��,2� =�*+ ��,��"���  1  
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����� ���	
 ����� �������������� �� �	��
��� �����
 ��  ����  ���	�������� � 

� 2�� �� �F�, �� 
��C K�,��� ��. 
?�-4 �	   ��%.

����98 =. 
�����	�� �� �U9� 7C �.  ���F�  ������ � 

�� ��>w ���?� <��� �/�?. �� -��� 7��%� K� ������ 


����&�� -��& ���p�  �����# �����4. <�.-������V#�%�&C 


��C  K��,���  ���.  3����  
�$�_'�  -%��9.  ��	  ��x�  -�a 


�����	�� �� �  @���A  5��j,�  
� �j���  ���  "���U�� 


�����	�� � !��-, �� N�%� 2�W,��* 5�?�� 
& -%%	 .2�� 


����C K���,��� ���. ����.���� ���-������� 
����A ������ 

���	�� ��. ���?�� �� �-F B�9G&  
�&  <-����  ��&� 

����V��4 ���$����� � 
����&�� �� �����?�� ����. 
����� � 

���$� ��. 7��� 
'�V� -%��& ���?�� ��.  
���-��&�	 

� �� ���	�� ��. 7��� 
'�V� �� -���-� .2��  �'M�9&  ��� 

+.���	 ���D��*y�$� 2���� 
����C K���,��� ���. �� ����/E 

5�V� ��. 
,����	�� �U9� ���� �-�  ���)8  .(  

k����  ��\'�_&   
	��8 ��a�8 � �  ���F�  ���`'� 

7�`?.����� ����&��6& �-�������V#�%�&C �� 7�����& 5 


��C K�,��� ���&  
�����  7���&  ��'�N��  ���.  ������� 

��	 �� z��� �	 ���A �&��6& ��  2��9��&��*���� � 

�, ��-�� �� 2�9��&�W� !��4  ��F�,  <���� ��  
,���  

�	 �U9� �� 2�9��&����, � 2�����&C ���9� 2���* � �� 

�$���  
���& -������ .2����%v?. �����`'� ����&��6& 

�-����V#�%�&C �� 7��& �'�N�� ��. uV�;&  ����$�& 

 ����)�� R����� ���� � ����� 7�N���& <���. ���&��6& ���� 

2�9��&��*���� �� 95 - �� �'�N�� ��.  �-�F  �-�� � 

<7���9�� 85 ���'�N�� -�� �� ����. �-��F �-��� � <����#   

65 - �� �'�N�� ��. �-F  �-�� �  e��& � 45  -� �� 

�'�N�� ��. �-F �-� �  -%$���#  ���F�  ����� . 2��� 

�'M9& �� ���& 2�9��&�W� =. 
& {-    ��	 ���t z��	 

7�N�& �&��6& 7�`?.�� �� �'�N��  ���.  �-�F  �-�� � 

<��# -%$��# �  e��&  ���  m��,�, 5< 15 � 25   -� ��


& �&� <-��� g6) 25 - �� � �'�N�� ��. �-F �-� � 

e�& �� 2�9��&����, �  2��9��&��%F  "���6&  -����� .�� 

�����& 2�������&C s���. 
�&����6& 2���� ���'�N�� ���.   

�-.�/& -���`�  .  

�\'�_& k���� � 
UG& � 7�N�& 7����?. �&��6& �� 

�� 2�9��&����, 15 <- �� �� 2�9��&��%F 12 - �� � 

�� 2�������&C 1 -�� ��  ����	 X��N��#)9 .(2���%v?. 

@���6G, 
�����& � 7������?. �� ���%�& � 
������ 

����98 ���	�� ��. 3��� �-F �-� � ���$�  ���. 

������ �� ����� 
��C K�,��� ��. <k��� 2���?	  7�N��& 

���&��6& �� ���� 2�������&C )6/6 (-�� ��  ��� �U��9�

)10 .(
&��� �  7�����?.  ��\'�_& ��     ��� ��	 ���� �

 [-��.  <������-F 
�������%� �  2����\, ����&��6& 


��C 
��,��� ���	�� ��. 5�|9& B�>�'� �9�	 � ��$  

���  <�)�# ����98 ������ ��	 �� 2�9��&���	 

 ��100  -���	 7��� - ��)11 .(  

�&��6& ��  2��9��&��*���� ��  ����D#  =�.  ����& 

�F�, ���� � �� ��\'�_& �-� "�I�� �� }�6� uV�;& 

7���>F N���� X��N��# �-��� ����� .Kang � 7������?. 

X��N# -���	 �	 �'�N�� ��. �-F �-� � 7�9�� �U9� 

�� 2�9��&��*����  ��	  [��j&  
�T��� <����  ��&��6& 

!��4 
>F�, � ��� 7�/�  
�&   -�%.�)12 .(  2��%v?.

�\'�_& � Yang � 7����?. ��� �� �	 109  ��'�N�� � 

������ ��	 "�I��  <-��  ��� 7��/�  ��	  ��&��6&  ��� 

 2��9��&��*���� �� 52 -�� �� ���'�N�� ���. ����F�  ����

)13 .(��  � ���E  <2��9��&��*����  ��&��6&  ���  ����� 

�.-����V#�%�&C �� �J��  2������&C ��   ����# 7���& � 

������ ��	 �� 7���� 2���*   �����9� k���� �� �	 ���

 ����\'�_& ����� ���6��_& )9( .�� �����  ����F� 

~������ <
������� 2���� 
����C K���,��� ���. �� 7���&�� 
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����� ���	
 ����� �������������� �� �	��
��� �����
 ��  ���� ���	� ������� � 

���$� ��. 
��� �  ���	���  ��.  ����&  ���$����   ����4


��& -�����# .������ =��>& � <���`�� 
��`?.���� ����`'� 

�&��6& �-����V#�%�&C �� 7��& �'�N��  ���.  ������� 

��	 uV�;& 
& -���  ��	  7��/� �  ���?.�  
����� 


��C "��#��� �� K��$, 3U%& �'�N�� �. � "�I����  y��;,� 

=�?j, 7�&�� 
��C 
��,��� ��� �. �'�N�� ���..  

���!��0 � )/1�  

B�%F � ��4C  �����  R�%����	  "���G&  ��`�/��&C 

�N	�& BC � B�a�)  �>F �� ��	 �-���9&  ���. 

     ��� ���/, � ��-�6, <��a�8 +.�J* "�I�� �� 7����)


& !?� -�C. 

  

References 

1. Ryan KJ, Ray CG. Sherris medical 
microbiology. 4th ed. New York, NY: McGraw-
Hill Medical; 2003. p. 343-73. 

2. American Academy of Microbiology. 
Antimicrobial resistance an ecological 
perspective. Washington, DC: American 
Society for Microbiology; 1999. p. 1-14. 

3. Brooks GF, Butel JS, Morse SA. Jawetz, 
Melnick, and Adelberg's medical microbiology. 
23th ed. New York, NY: McGraw-Hill Medical; 
2004. p. 256-61. 

4. Rao AN, Barlow M, Clark LA, Boring JR, III, 
Tenover FC, McGowan JE, Jr. Class 1 integrons 
in resistant Escherichia coli and Klebsiella spp., 
US hospitals. Emerg Infect Dis 2006; 12(6): 
1011-4. 

5. Chang YC, Shih DY, Wang JY, Yang SS. 
Molecular characterization of class 1 integrons 
and antimicrobial resistance in Aeromonas 
strains from foodborne outbreak-suspect 
samples and environmental sources in Taiwan. 
Diagn Microbiol Infect Dis 2007; 59(2): 191-7. 

6. Vakulenko SB, Mobashery S. Versatility of 
aminoglycosides and prospects for their future. 
Clin Microbiol Rev 2003; 16(3): 430-50. 

7. Winn WC, Allen SD, Janda WM, Koneman 
EW, Procop GW, Schreckenberger PC. 
Koneman's color atlas and textbook of 
diagnostic microbiology. 6th ed. Philadelphia, 
PA: Lippincott Williams and Wilkins; 2005.  
p. 211-38. 

8. Menashe O, Kaganskaya E, Baasov T, Yaron S. 
Aminoglycosides affect intracellular Salmonella 
enterica serovars typhimurium and virchow. 
Antimicrob Agents Chemother 2008; 52(3): 
920-6. 

9. Mohebi R, Taheri F, Saberi E. A study of 
antibiotic resistance pattern and plasmid profile 
of uropathogenic Escherichia coli isolated in 
Ilam (western Iran). J Ilam Univ Med Sci 2009; 
17(2): 44-9. [In Persian]. 

10. Milani M, Nahaei MR, Lotfipour F, Yousefee S. 
Antibiotic sensitivity of prevalent bacteria 
isolated from urinary tract infection during 
1998-2005. Phrama Sci 2008; 4: 47-53. 

11. Eslami G, Eslami G, Eslami G, Fallah F, 
Goudarzi M. Distribution of integrons among 
multidrug resistant E. coli and klebsiella strains. 
Pajouhesh Dar Pezeshki 2010; 34(1): 61-5.  
[In Persian]. 

12. Kang HY, Jeong YS, Oh JY, Tae SH, Choi CH, 
Moon DC, et al. Characterization of 
antimicrobial resistance and class 1 integrons 
found in Escherichia coli isolates from humans 
and animals in Korea. J Antimicrob Chemother 
2005; 55(5): 639-44. 

13. Yang CM, Lin MF, Lin CH, Huang YT, Hsu 
CT, Liou ML. Characterization of antimicrobial 
resistance patterns and integrons in human fecal 
Escherichia coli in Taiwan. Jpn J Infect Dis 
2009; 62(3): 177-81. 



 

 

1- Department of Microbiology, Islamic Azad University, Karaj Branch, Karaj, Iran 
2- Professor, Moulecular Biology Research Center, Baqiyatallah University of Medical Sciences, Tehran, Iran 
3- Assistant Professor, Department of Microbiology, Islamic Azad University, Karaj Branch, Karaj, Iran 
Corresponding Author: Reza Ranjbar PhD, Email: ranjbar@bmsu.ac.ir 
 

  

www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /322 ���� /� ��!"# $!� 1394 99 

Journal of Isfahan Medical School Received: 07.11.2014 
 

Vol. 33, No. 322, 2nd Week, April 2015 Accepted: 19.01.2015 
 

 
Heterogeneity of Aminoglycoside Resistance Patterns among Fecal 

Escherichia Coli Strains Isolated from Animal and Human Sources in  

Alborz Province, Iran 
 

Hamed Moradi MSc1, Reza Ranjbar PhD2, Naser Harzandi PhD3 

 
Abstract 
Background: Escherichia coli is recognized as a major food-borne pathogen in humans worldwide. 
Antibiotic resistance of Escherichia coli isolates is a concern that has created widespread problem for 
treatment of infections caused by this bacterium. The aim of this study was to determine the pattern of 
aminoglycoside resistance among the strains of Escherichia coli isolated from animal and human 
sources in the Alborz province, Iran.  

Methods: The strains of Escherichia coli were recovered from keeping animals (dairies, beekeeping 
and sheep care center) and 2 laboratory facilities in Alborz province. These isolates were identified 
using standard biochemical and bacteriological tests. Susceptibility and antibiotic resistance of isolates 
were determined via disk diffusion method. 

Findings: Eighty isolates of Escherichia coli were isolated and included in the study. The total rates of 
antibiotic resistance of the isolates were as 72.5% to streptomycin, 13.75% to neomycin, and 6.25% to 
tobramycin and gentamicin; none of the isolates showed resistance to amikacin. Based on the source 
of the isolation, resistance rates to streptomycin was 95%, 85%, 65% and 45% in the isolates 
recovered from human, cow, chicken and sheep, respectively. The resistance rates to neomycin among 
the strains isolated from cow, sheep and chicken were 5%, 15% and 25%, respectively. Only 25% of 
the isolates recovered from chicken were resistant to gentamicin and tobramycin. 

Conclusion: This study showed a diversity of aminoglycoside resistance among isolates of 
Escherichia coli recovered from different sources. While aminoglycoside resistance of Escherichia coli 
is varied among different sources of isolation, continuous monitoring of resistance patterns and the use 
of antibiotic agents according to the sources of isolation is recommended. 
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"(((((! ���� !���� + 55-45 �$+����   b���� ��/$a 

����"��� ?CAT � :I(((((((� �*� ��_�0 � T�2r5) 

 #����ISOD �/5"+ �� !���6� �0 ���� !���� ��' 

�2/�) )14( .2r5) ((T� �bI�N� ��� �7�� �� ������ 

�� ����D #��� �A �0 	$P _�0+ ��/$a ����"���? 

CAT  �b����  T���3SOD b.R�� 7(�4 �$( #)15( .

�0 ��$a 7��) ?�/2"  �3�:I +�*?� �	* ��} � 

�� !/B$ + ��&
 �� �� ��I ��T��? >�� � �� F/�� !0 

�3�:I +�*� N)�" �� � �))16(.  

�0  �("�S�   �(	* �(��8  �&6/(��  +��(0  #(���6� 

�2����� � #0��� h� 2 ��  �7�0)17( .~��/�  �(Q�< 

�� G����	� 4��" R��b. ���  !("  #(����I  �(7���  !(0 

���d2� +���� ���I +���/� �r5) ��d0  #�($��< 

?T����� N)�" T�0&.5) !&��B�&. � N��bI� ��� 

�k��"� �I�g�   #($�)17 ?3(  !("   �(
�� �/(:�0 �� 

G�2��5� +��) ��b�� N)�" �0)  a�/($�  (�����(�"� 

+��0 ���I� F/�� !0 �#0�� %$�2� �� � T5�� �� ��   �(7�0

)18( .�� T�((5) ?!((2��� Kostic � ����((B5) N��b((I� 

#����I ;�b�A  +�()  �(/�A  �����(�"�    �(��� !(0   #(����I

�7��� �� �� ���I� #0��� !0 F/�� ���0  ���5�)19(.  

 T/(((7��#����I ����7 !0 28�� �B� �� �74 �)+ 

%$�2� ��.�� ?�0 �����G� �0&	� �� �:I �*?� 

;���0�/� �0�X? ��� �0� � ��/$a  �7�0  

)Shear stress�5) (4� � #$)14(| !0 �+�  !"

!(((���	� + Seo � �B5)���  ��� ��(((:�15 !/t) T��5� 

)+��  ��6���/� �0 �7G 60 ���Q �0�e� %&
 

�<���"? �0�((((8 	$ N)�"P F3�5(((($ �� ���((((�

+� �(((����A )Malondialdehyde  �(((�MDA( �� ��� �

!���� + ;��$ �(((� �(((7 )20(� �(((0 .T� �>?� 8 !/t) 

!����0 + +�((�  �((X�0 N)�" ��' �((2��  +��� ���:I �

*� � �8= ����� �� 	$ PSOD  �CAT ����  !����

�5)4� 0 �)21( .�� �T� ?�� �0 !>� !0 /�.((((((((���. 

#��5> ��I ��T�� � �7h ����bI��  �((3�:I +�*� 

�� �d>� � {���z #���   �(7��� #(����I �0 N)�" � �� 

�/2"  �((((((((3�:I +�*� )21 ?15� ( N6� ��/$a 

����"��� �� N��bI� �:I �*� � 8 �(�s���3 H�� 

 �A)22 ?14(? !���	� + �e�< 0�0�(((���� v�((() �  ��z{�  

12 !/t) +���" #����S�    ���(0 � �(0 @$/�#����I 

����7 ) +���0 `*�(((7  � �/����(((�"��3 +�((() 

A�/� ����"��� �� ���� !���� +  �(((� ��� !I�(((e� +����

i�X ����. =�\�� =�� h� #0��� !0 F/��.  

  

��� 	
  

T�� N)�k3 !5�� �0�\�  +�� �(0  ��(��  !(���� +  ;(" 

W�S� � +���� !I�e� ��� �� i�X  h� #0��� !0 F/��

4���S� �� � =��  +�2$ 67-55  �$   �(7 =�(\�� .�� 

���� !���> +���A +? 72 �t� �� !���� + ;"  ?W�(S� 

���0 ��) !60�$ !�. #����I +  �(7���  ;�2(� �  �(0 

T������ � v��S��  T$ ������/$�2/1 ± 7/53  �  �($ 

`*�7 4�� +   ���(07/1 ± 9/33  �(0���/�/=�.&�" 

!0 ��28 !�5�  q�C/�� ���7 .=�5� �����A �)  #(S� 

�((�� �((7b3 �� +���� T���((t/� �((0 ��� +b�((\� 

4��t/$� ����" � �� ��� !����0 + ���u'  #(S�   �(/2" 

���0 .�� �� !�&> + ?�d�>�  G�(8F��  ���(> � 

�&��" �� ���  ?](�6S�  v��()� �  G�(�  ��(�� �A � 

R�� +�) =�\�� #����I �7��� �� ���/*� �����A �) 

���
 #I�. � �� 4S� �  ��(��  +����(*  b(��  �(&	� 

���7 .�����A �) �0 �)�.A ���" � E3 �� ��5B� =�I 
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��� ����	
� ���� �� ���� � ������� ����	������ � �������	���� ����� ���	
 ����!	" � 

#��e� !��� �2��  �(0  #"�(7  ?!(���&���� ��  N)�k(3 

#"�7 .���5�  

�0 a�$� N$�3 !��� + #�F$ )17(?    F/(�� ��(��

!0 ;"  +��("  ?�(������  +��(5�0  +�()  �(�&
-  ?�(
��8 

?+��"  � +(�&"    b(> !(0 +(��  #(0��� �  �()  h(� 

!���e + �5�> �     !/(7�u. ��(2" !(���	� �� +�3���

!�60 � ���7 + ���� �� G�Q ���5�  !(0  #"�(7 �� 

?!���	� q�C/�� ���7 .+��0 �$��0  !60�($ +  #(����I 

�7��� )=�8 #"��:� �� #����I +�) �7���  ;�2(� 

�� !$  �$ ��
  =�(\�� ��  ](�6S� (��  N($�3  !(��� + 

��b�� #����I ���0 !����� )18 (4��t/$�  �(7 . E(3 �� 

T�� !" ;" �"�S� ���I� @$� 4��� +�)  N($�3  !(��� + 

#����I ���0 ��	
 ?����. ���I� !0  G�(Q   �I��(g�

�  �((/2" 4�((7 �� �� 4��((. ;((�s� @((6I ���u(('  �((0

  @($/� +���(" #����S� )37  �(t� (�   ;(�s� 4��(. 

���u'   �(0 4��(5) @$/� +���" #����S� �0  #(����I 

�7��� )35 �t� (���
 .�2/I�.    

�.k�� �\2$�B�3 +�) ���7 �
 � ?���  ̀ *�(7 

4�� + ���0 � �Q��   4���(�� �(0�X  +�(�.  �(7 .��� 

�����A �) �0 4��t/$� ��  +�����Seca #*�$)  �(:" 

(��5�A �0 #
� 100 � =�. �
��< a��� �  �(0  !(���� + 

���* � b�� ��� �5" � ��� T��  +��(0  T�(���  #�(�� 

��� ;B7 !0 ���  T(��  �(0  �(/�  +��(�  4���(��  +�(�. 

����. .�Q�� �0�X ��0  �(0  4��t/($� ��  �o���("  �(�_ 

#*�$) �:" (T3�s � R�� !$ !	6� +� )?;B7  !($ 

�$ ���0 � iI  4�(Q�* ( @($�   (��I Jackson  �

Pollock !�$�S�  �7)23( .+��0 4����� +��.  �k�(�"� 

�I�g� ��� b�� �B���3 Naughton �0 +��   �(�����

��� 4��t/$� #I�. ���
 )24(.  

   +���(" #����(S� �0 ���u' ;�s� �� 4��. �� �)

 ���7) @$/�5500   _�(0 T�m���3 � ��� ��  �s&�"

  ��� ���� #($� �� +��014-8     �(�� �(�� (=�.(&�"

 G�� !0 !�u�� a�27��"12    !(0 .�(��5� +���3 !/t)

  4�(8� ��(�� �0 4�F8 �&" ��     #(7�� +�(/S� ?�()

+u�� 4�8� !$ �� �) �� �&Q� ���u' +   4��(. �� �)

 ���((740   ?T�m���((3 �((Q��20   � �((0�X �((Q��  

40    ���(I� .�(0 G���(�)0�" �Q��   ;(�s� 4��(. �� 

#����S� �0 ���u' +���" � @$/� #����I  �(7��� 

?+��(() !((����0 + �((7��� #((����I +��(() �((* ��   

)55-30 !6�
� R��� ?+��) 5 ��0 �� !/t) �0 G�7 

50 �� 70 �Q��  ��0�(e  %(&
  4�(�*� +  (!2�(:�0  !(0 

G�� 12 !/t) ��� ��� a�27��"  �(7��� +s��b�I 

h��7 ����"  .  

�����A �) �� +��/0� �) !�&> �0 4�� T/I�  ;(�F� 

�� ���$ � N:" +�) �/��� � ��3 �  G�("�<  �(:��� 

4��(($ !((0 G�((� 15-10 !((6�
� ��((0 �((* �� =�((. 

�� ?����"  Eo($  !(0  T��(5�  �&(Q�  ���(7  G�("�< 

��0���� 4��$ )!0�> ���> ?�) �� �/"�<  �b(\�  +��(0 

=���� ?���
I ���/S� � !2� (� ���"�� �0 G�7 !���� + 

50 �Q��  ��0�(e  %(&
  4�(�*� +  !2�(:�0  !(0  G�(�   

15 !((6�
� �� !((/t) +  �� �((2/*���3 !((" �� !((/t) + 

;)����� !0 55 !6�
� �0 70 �Q�� ��0�e %&
 4��*� 

��$� .���� � G�7 T��5� ���  ?�(��  �() ��  !(/t)   

5 �Q�� N��bI� �� #I�� . ���(��A  �() ��  ��(��3  �() 

!�&> ��0 �* �� �0 15 !6�
� 4�� ?T/I�  N(:"  +�() 

�/��� � +��3 !/�:� � 4��0�*  ��($  �(�  �(���" . !(0 

��.�((22" #"��((:� !�((Q� 4�((7 �((0 �� !(("  ((�   

12 !/t) +��>�  !(����0 +  ?�(2��5� ��  #"�(7 ��  �() 

!�. #����I �7��� ����  +����(*  �(22" . ��"��(< 

��0�e %&
 ��  ��I 220 +�d2� T$ � ��0�e  %(&
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��� ����	
� ���� �� ���� � ������� ����	������ � �������	���� �����  ���	
����!	" � 

T��((5� �((0 4��t/(($� ��  ((��I Karvonen !�(($�S� � 

G�7 T��5� �� �) !�&> b�� ��  ](���  ��0�(e  ~2($ 

�F3   ��)F11  #*�($  �(:"  (�(�F2I   �(/2"  �(7 .

�58 ���" ��$ �� +�d/�� �) !�&>  �(0  +��(>� +�� 

� =�� G�"�< �::" � �:���  !(0  G�(� 10  !(6�
� 

=�\�� �� #I�..    

�� ��� ��
 �� h��7 !����0 + ?�2��5� 5 �$ �$ 

!�5� + �* ��.�22" #"��:� !0 ��28 N�3  �(��A 

�5> +��A  �(7 . E(3 �� �A  ���(��A  �()  Z(l�  !(0 

#��8� ;�s� ���u' #���S� �0 +���"  �(<���  4�(7 

+��0 �A �) � =�\�� ;�2�  G�(2��5�  +��() )5  !(�&> 

�� (!/t)  �(0  G�(7 50  �(� 70  �(Q��  ��0�(e  %(&
 

4��*� + !2�:�0  �(��0 .��  ��(��3  !(/t) +  ;()����� �   

48 #8�$ ��0 �� T��*A !�&> +   �(7��� #(����I � 

E3 �� 12 #8�$ #��< ?�/7�� !0  �(���  +���(:�3 �� 

��z{� q�d/�� ��< �7�� ��   �(7��� #(����I  �(0  ̂ 	($ 

��$� `*�7  �()+  (�"��3�/���� �  (/�A�  (�"������ 

MDA? SOD � CAT? 4��0��  !(0 � (���b 5  ($�  ($� 

�* �� ���� ���0�� #$� �X  ��(��A�  �()  @($� 

`gC/� ���A�4��: !/I�. �7 .!�5�  �()+  �(*� �� 

!�� �)+ ���A�N ��<+ 4��� + �e ��6��� ��!/C  �(7 

� Eo$ #d> ��$��>+ �5$F3 ��  ?�(*  !(0  G�(� 

10 
��!6 �� 4��/$� st��/��$  �(0  #8�($ 3000 ��� 

�� 
��!6 ���
 #I�. .�5$F3+ !0 #$�  4�(�A  #(d> 

4����� . (��+  ��(6��� MDA? SOD � CAT ��  +�(�� 

80- !>�� �/��$ ���. �5\2� .����.  

 ^	$CAT  +�/�/I��/Bo$� R�� a�$� �0 =�$

@$� 4�7 ��d2:�3 Goth )254����� (    �� .�(7 +�(�.

  !I�(e� ?!�k��"� qA +��<  &S� !0 =�$ R�� T��

4���((�� @(($� !�k�((�"� qA !((�b\� #8�(($ �  +�((�.

  v�((�� �((0 �A %((�"�� �� �((Q�< ��� x((�� qu((>

  �(� !�($�S� =���A G������   .���(. +��(0  N\2($ 

#����I SOD �� R�� Paoletti 4��t/(($� �((7 )26 � (

 ^	(($MDA 4��t/(($� ��((� R�� @(($�  +Jain   �

) ����B5)274����� ( .�7 +��.  

�� ��((�A �t�((Q� � ����2/(($� #((d> �(($��0 

!/I�� +�)  ](�6S� ��  4��(.  +�()  ?Z(&/C� ��  �(��A 

Kolmogorov-Smirnov #d> �$��0   ��(0  �(��� 

�((��� 4��� ?�(() �� �((��A Paired t  +��((0�(($��0 

G������ ���� �)��. � �� ���A ��&S� E������  �(0 

4���((�� +�((�. +�(() +���((B� +��((0 T�((��� !((���6� + 

T������ +�) T�0 �� 4��.  4��t/($�  �(���. .  #(��d� ��

4���  �� �(((() =�((((�  ��b((((I� SPSS  !C((((��  +20   

)version 20, SPSS Inc., Chicago, IL ��((� (

    .#(I�. ���(
 �(�&S� � !�b\�05/0 < P    ��(28 !(0

^	(($ �((2�� +��� +��((0 =�((5� G��(($�S� �� �((��   

!/I�. �7.  

  

���	 	
  

  �((.k�� ��((��� v��((S�� � T����((��   � ���((0 +�(()

�����A �B�s��b�I 4��. +�)   �� !(���	� ��� +�)

�B7  +�)1  ��4 �B7 �� .#$� 4��A  +�)5  ��7   b(��

`*�7 ����� v��S�� � T������   � �/����(�"��3 +�)

�/�A .#$� 4�7 !���� ������"�  

!((/I�� a�(($� �((0 �B((7 +�(()  +�(()1  �2 N)�((" ?

�2��  ���6� �� +������ � ��0  4�(� `*�7   ���(0 +

 �� ��0 � ��
 4��. �� �) ��12  !/t) !&*���  4�)�(:�

) �7001/0 < P    �(0 �()��. T�(0 G��z� ? �< T�� �0 |(

  4���(�� �(0 E������ ��&S� ���A �� 4��t/$�  +�(�.   +�()

�2�� G��t� +���B�  `*�7 � ��� ����6� �� �� +���
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 ����!	" � 

4��   ��� ��(:� 4��. �� T�0 ���0 +)001/0 < P �� .(

 �B73 �2�� N)�" !X�.�  ����6� �� +���  ��(0 �0�X

 �� ��0 � ��
 4��. �� �) ��12     �(>� !(&*��� !(/t)

) #7��050/0 < P  4��t/($� �0 �)��. T�0 G��z� ��� ?(

4����� �0 E������ ��&S� ���A ��  �(�.+    +���(B� +�()

�2�� G��t�   ��(0 �0�X �Q�� ���/� ����6� �� �� +���

 ���� ��:� 4��. �� T�0)050/0 > P.(  

!/I�� a�$� �0  �B7 +�)4�2�� G��t� ?  T�0 +���

 �>� !���	� �� ��
 4��. �� �) ��� �I�g� �k��"�

 #(((7���)050/0 > P(  N��b(((I� !(((" ���(((< �� |

�2��      4��(. �� ��� �I�(g� �k�(�"� ��b(�� �� +���

  !(���6� �� �7��� #����I �0 4��5) +���" #����S�

  �� E(3 +���" #����S� �0 ���u' ;�s� @6I 4��. �0

12  �7 4�)�:� !&*��� !/t))050/0 < P.(   �B(75 

�((� ��((:�  �((0 ���u((' ;((�s� 4��((. �� �(() !((" �(()�

) �7��� #����I 4��5) +���" #����S�27  �(Q�� (

  +���((" #����((S� �((0 ���u((' ;((�s� @((6I 4��((. �  

)22   �(2�� N)�(" (�Q��   P	($ �� �� +���MDA 

 �� E312  P	$ G��t� ��� ?����� ��:� !&*��� !/t)

MDA �2�� 4��. �� T�0 ) ��� ���050/0 > P .(  

  

  
�B7 1 .!���6� + T�0 T������ � v��S�� ����� ��� �� 4��. �)+ ��� !���	�  

*001/0 < P  

 

   
��� 2
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!/I��  �B7 +�)6      4��(. �� !(" #($� �A �� �"�(<

  �(7��� #����I 4��5) +���" #����S� �0 ���u' ;�s�

)39       #����(S� �(0 ���u(' ;(�s� @(6I 4��. � (�Q��

) +���"27    �� E(3 (�(Q��12     N��b(I� ?!(&*��� !(/t)

�2��   P	($ �� �� +���CAT       �(< T(�� �(0 ?�2/(7���
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Abstract 
Background: Obese and sedentary lifestyles are associated with increased oxidative stress. The 
purpose of the present study was to assess the effects of 12 weeks of caloric-restricted diet with and 
without aerobic exercise training on peroxidant and antioxidants indicators in overweight or obese 
postmenopausal women with type 2 diabetes.  

Methods: In a randomized, controlled trial study, 72 overweight or obese, postmenopausal, sedentary 
women with type 2 diabetes (age: 53.7 ± 1.2 years and body mass index: 33.9 ± 1.7 kg/m2) were 
randomized to a diet only group (n = 37) with moderate energy-restricted high-protein diet (include 
~5500 kJ/day), or to a diet plus exercise group (n = 35). In addition to the moderate energy-restricted 
diet program for the planned weight loss of 14-8 kg), subjects in diet only group performed an exercise 
training program included 30-55 minutes of aerobic exercise, 5 times in week with 50-75% of 
observed maximal heart rate for 12 weeks. Body weight, body mass index (BMI), waist to hip ratio 
(WHR), body fat (%), cardiorespiratory fitness, peroxidant and antioxidants indicators including 
malondialdehyde (MDA), superoxide dismutase (SOD), and catalase (CAT) were measured before 
and after intervention. Repeated measures ANOVA were used for data analysis. 

Findings: After 12 weeks, significant reductions in body weight, BMI, WHR, body fat (%), MDA 
levels and significant increases in VO2 peak, SOD and CAT levels were observed in both groups  
(P < 0.050 for all). However, these changes were different in body weight, BMI and VO2 peak 
between the two groups (P < 0.050 for all). 

Conclusion: The results of the present study showed that moderate energy-restricted diet program 
combined with regular aerobic exercise can improve peroxidant and antioxidant balance in overweight or 
obese postmenopausal women with type 2 diabetes and can prevent exercise-induced oxidative stress. 

Keywords: Postmenopausal women, Type 2 diabetes, Antioxidant, Peroxidant, Caloric restriction, 
Exercise 
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1D ��X(� ��%���  ��D��!    )���"	/ ��D�	�42   "����

   2���@A$ .���"�� ��! 9�	� *	+ �� 4���A�� ��j"

�O��M� �� � � ���T/�?��� d�%X/  �����	\ �   :���
���

 �5 �D��D) )2D �� ]��	� <�JB5%  )o��8  ) [�! 

� 4���A�� 4&J "��� <�JB5% 	V�"    n�?5 	�� #���

KD	\�����$� 3%	5  ?+ #%�  >�A8 ��!���� "	/ ��� .

%	�� X(��� &l� ��  ����9 � D�	�� � {�%���2 [��� ��$	 

 :����#� #%2χ � 	��������� �%X��
%� SPSS �'����� 20 

)version 20, SPSS Inc., Chicago, IL  .��! �"����D% ( 

�" ��A�� �"%" )�$ 05/0 < P ��O� }MD :%��J ��   ��%"
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1388  5/22  4/21  0/14  0/9  5/11  0/3  0/0  0/3  4/1  

1389  6/53  3/33  0/14  0/0  0/0  0/0  0/0  0/0  0/0  

1390  9/23  2/45  0/12  5/4  0/2  0/0  8/1  0/3  0/0  
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Abstract 
Background: Aluminum phosphide (ALP) with molecular formula is dark gray and/or in shape of 
yellow crystals. Aluminum phosphide is used to prevent pests in rice storage and remove the pests 
from other stored crops as well as prevent pests in cattle’s food and tobacco. Toxicity by rice tablet 
(aluminum phosphide) is one of the most common toxicities, especially in northern provinces of Iran. 
Since, there was no information on the prevalence of aluminum phosphide poisoning in Mazandaran, 
this study aimed to investigate this prevalence and compare it with other poisonings recorded in 
Mazandaran Department of Forensic Medicine, from 2009 to 2011.  

Methods: In this descriptive cross-sectional study, the required data were collected from Forensic 
Medicine Organization of Mazandaran province. Moreover, studying the reports of anatomy and 
documents of dead during 3 years, the data including age, sex, job, and the reason of toxicities were 
collected. The chi-square statistical test was used for data analysis and investigation of the relations 
among the variables. 

Findings: 239 people of 2446 died during 3 years; 42 cases (17.8%) died because of the toxicity of 
rice tablet (aluminum phosphide). In men, the toxication was 1.6 times more than that of women. The 
death was frequently occurred for the ages of 21 to 30 years and in groups of free jobs and housework 
women. The mortality was frequently observed in married people. The most of the toxicities people 
were observed in cities of the center of province. 

Conclusion: The toxicity by aluminum phosphide is very common. The  organs are damaged by this 
poison and then die occur, because of the high mortality due to toxicity of rice tablet and lack of 
especial antitoxin. The best method of treatment is prevention. 

Keywords: Rice tablet, Aluminum phosphide, Toxicity by rice tablet 
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