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Abstract 
Background: Bacterial drug resistance, due to overuse of antibiotics and several mechanisms of 
resistance by bacteria, is increasing. Multi-drug resistant bacteria (MDR) in different parts of the 
hospital including the intensive care unit (ICU), cause nosocomial infections and resistance to 
antibiotics made them difficult to treat. Alternative methods of treatment are one way to solve this 
problem. Bacteriophages are antibacterial agents that specifically attack their host. In this study, 
Pseudomonas specific lytic phages isolated from the clinical environment and its effect on multi-drug 
resistant Pseudomonas aeruginosa was investigated.  

Methods: In a cross sectional study in 2013, isolates of Pseudomonas aeruginosa from clinical 
specimens of patients admitted to the intensive care unit were identified via biochemical methods. 
Then, antibiotic resistance patterns were determined via standard disk diffusion method according to 
CLSI (Clinical and Laboratory Standards Institute) and were used as indicator hosts to screen phages 
from water samples. 

Findings: 42 strains of Pseudomonas aeruginosa wre isolated from the intensive care units. The 
antibiotic resistant patterns of bacterial isolates were as follows: 88% to amikacin, 90% to cefepime, 
85% to ceftazidime, 90% to gentamicin, 75% to imipenem and meropenem and 95% to ciprofloxacin. 
Lytic bacteriophage was isolated only from hospital wastewater. The isolated bacteriophage had no 
effect on non- multi-drug resistant Pseudomonas aeruginosa and other Gram-negative bacteria. 

Conclusion: Bacterial resistance to antibiotics is increasing. New alternative methods, such as phage 
therapy, would open new insights in treatment of multidrug resistant bacterial infections. 
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1) #�

23�) #
4 �
�! $� 5�.) �
67��8/"9: ;<'=>? @3 A3#
>�'�� )Milk thistle� ( 
/�>'D E
 Silybum marianum  .,��$� F�?�G A3�H  ,'D ��

 ��
I��� *J ����� A�-��" �#
>�� #� ���
�� ) �*K? �
 Hepatoprotective (�) ��
���� @�6�'? #�  .�8-L
� #�  �
 ��4�H �6>3� �3*0G ����� 

)Immunomodulatory ( .,�� ��:�3MN �#8O �G
0�
1) P8Q4 A3� #� " ��:�! #��R �S8G �#8) A�TTU) �8� $� �
�! A3�*  $� V�0�
1) A3� H

� ��#��" A3#
>�'�� �� DMSO )Dimethyl sulfoxide (,��8�6� ��W<G ��  �
 T  ��8'� ,.? X3��- #� �/
%/��8�.  

��� :�� L8'� �$
��*S ��%  @G �
  �1�U) �84 �� )PBMCs  
3Peripheral blood mononuclear cells (" F'Y"�� 2�
� ���:� $� 

@3�UG ;=�  A���"
/
</
? 
� ��A )Con A  
3Concanavalin A " ,:�! E
Z/� (L8'� ��W<G ��[�)  
 �
./ $� ;N L8'� ���? #�� ��
) 
� 
   �

,6�#8': CFSE )Carboxyfluorescein succinimidyl ester ��#�� ( �� ,K%/ ���)8���8': 
� �� ��
3$#� "* 
- ,:�! #��R \Z6� �#8). 

����� :�� ,]'^ #� A3#
>�'��  �
 µM 100  "µM 200  �� ,K%/Dimethyl sulfoxide �]�9) ��
R #8Y �� L8'� ��W<G �� ��%  @G �
   ��

�) #
I) �# �1�U) �84 *6?. 

����� :���� �� �S8G 
�  ��� �#
I)L8'� ��W<G �� A3#
>�'��  �
 T*3
- H ��8��  ��86D �� �� $��*66? #
I) �3
�>�- �
 "#�� A3[73
S  " �6>3� �

�6>3� `8?�� �� $
�/ X3��- #� \(� �
�� �"#�� @3H �8>/ ��
����.  

:����� ������ L8'� HA3#
>�'��  �
 TL8'� H ��%  @G �
  H�1�U) �84 �� �� *3
%?8��8� ���)  
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�"��#�$ )Chemopreventive (��'	�.  ����� )"� ��* 

 ��+, -'�� ." )"��#�+�/     ���0 ����1�23�45� .��+��

 �3���� 6� ����$  ������ 4 ����   7"���� ����� ������ �����   

)Milk thistle (   ��#+8 9��� ��
 Silybum marianum 
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 :���;<Silybin =���>� ����)  *(���/� �? @������ )"����

Isosilybin *Silydianin 4 Silychristin ) ����/�1 .(

 �64������'	� �3B �
 )"��#�+�/ 6�  :��8 ��3�8 �
 ��

   ����#�
 ������ �� ���;� C��
�     ����� ���;� ����

 D�����E ������/� F��������� 4 ��������G� *64������/   

)Fatty change (   ��3��� 4 :��H2� I���J� 6� ���$��

�� ���K'/� �#/ �"��#�$ L#� .���� ��  )"��#�+��/ )�

M�3� �����       4 ���B��/ ��N ���� � *�
��O'2� ��N

�'�?  ���	�� =�� �4� ��>2�P� ���
 .�/� �����	��

��#"� :"�>� ��� � )Immunomodulary ( �� ���� )"�

���� Q��R� Q��R� 4 ��� �"��     ��
 �����6 )�"� �� R��

) ���/� �����/� S���E3-2 ������ ���1"� ����>2�P� .(

���� ����� ���'�? .��" )"��#�+���/ ����  4 �3��< ������	��

Hypolipidaemic agent ���'�? ��� � ���
  ."V3����/���

 �/�)5-4(.  

 ���4��� .�	�3� ��� � I5� �
  ������ ���O�  �

����#"����� ������ .��"V323������ ����>2�P� *  ���� �����

64� �� �'Y )"��#�+�/   .�"V323"R�� ���  ��
  �;�	�

Z�
*  �#/ ��[.�/� �\�'� ��*   ��� �/� ��$ ��O���,

  �����#�
 ������� �� �? 6� ���K'��/�   �3�����3� �����

� ��3� �H"V323�3#"�]   ) ����� ����< ��>2�P� 4 ���6 .(

  ���"��� ���
 ��1"� ��>2�P� �� )��L#�  ��/�  ���

�� �? ���'�� 4 )"��#�+�/     ��
 ����K� ���� � ���3�

64�+H/�4��� ��6�P� :��38 6� ���
 �4� R"  �'�$��

) �$�
7�
 .(  �$� ��O� �� )"��#�+�/ ��`"4 �
 �03�

   ����	�� ��'�/4�, ��B�/ �� 63',3,? ���2� 4 �23+/

)8 ��O�����, *(��$ �� ���/�)"��#�+���/ ��� � )��"� ����* 

��     ��'�? ���2�>� ��
 b3�
�� ���3�    ���O� 4 ������	��

=�H"��� ) �$�
 �? ��6? ���9.(  

 ���/3K�2 ��$ =�>�   ����T    .�" 6��[? @�03� 

��1�/ �����	� ��/=  ��� �23+/ :��� ���   4 �3�$

�V ���
 �+#0 6� �23+/ d+'e� =�#8� =�'�� ��   ����

   ���#"� 7'�	�/ 7����� )Immunoregulatory genes (

���� �2���*4� )"� 6� .  f/�, g4�$ ���
 �? ��H+#8

  ���$ =�>� ��"��� *)"� �
 �458 .�/� ��4�N ��#"�

��/3K�2 T =3H23� �� �����h� �
 ���#� 
P/ ���� 

�/� �? 6� ����	
 ��   f�/�, ������, �� ��  4 ���   ��"

�? ���� �4�
� �� �6�
 �#O� i�� ��   i"�R��� .����

    ����"6 ����>� �3�jY :�2� �
 �23+/ R"�#� 4 ��3+�

6�/ 4     ����"�R�� 4 ��;k� ��3�6��
 ��
 ���#� ������* 

�� l�K�� m"�/ ���	
   �
 .��'�� �  =��k� ��3��8*   4 ���23�

)"��3'"�/ �6�/���  =3+/ 6� �$�� ���T  *��$ =�>�

=3+/ R"�#� 4 ��kH�   ����T   =3+�/ ��
    ��"��0� ����

�� �� ��?��� ��� ��n ��3� )10.(  

�? 6� �"�0 =3+/ �
 )"��#�+�/ � � ��   ���#"� ���

��/3K�2 �+#0 6�  ���T �6���� �� �    �'����$�� ����"6

Q��R� ���'/� �
 *�/�  ����  �4��K'�*    ��3�� �"�����

���K'/� � /�� 7� )"��#�+�   ���kH� �
 ���O� � � ���3�

=3+/  ���T        ���23� ���O� ��
 ��� ��$�
 �'�$��IFNγ 

)Interferon gamma ( 42-IL )2-Interleukin (

 ���#��/� )6    =3+�/ ���kH� p�8�
 7�� 4 (   ����T *

 q$��IFN-γ *4-IL* 10-IL   ���/3K�2 r�/3�   ����

) �3$ =�>�11 7�	���H� �� �/� �2�Y �� )"� .(   ����

�`"4  �� �
 )"��#�+�/ �
 ��$ ���� �;	� ��� � ���
 �

) �	�� se�� �
3�2.( 

t�/� )"� �
*  ������ 7���� )"��#�+�/ �   ���#���<

 4 ������ ."�
� ��2�>� 4 �/� ��#"� 7'	�/ f/�,

  �'�	
�4 �/� )H#� �? ��#"� 7'	�/ ������ ��O� �"

Q4� �" 4 ��+[ �
     �
 .��$�
 ������� ���� � �45�8* 

��#�+�/��� )"  ��N ��2�>� ����� �E   ��/� �
��O'2�* 
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     ����� �'����$ 63��� )"��#�+��/ � � )"� 7	���H� ���

) �/�14-12.(  

    ��
 ��03� ��
 4 u<��� )"� ��$ )$4� �3��� �


��$�Y �� 4��� )"� *Z�
 �'���� �   ���K� ���
��� ���3�

� 4v���#�
 �� �   �$�
 �'$�� �H"V323�3#"� ���  ��� �

 �
�
� )"� ��4�N -� ���� ��2Z� . ��
���
)"  I��� *

)"� �>2�P�* =3+/ 6� ���K'/�  �'�	� .� ���   �3�� ��

�P�
� )Peripheral blood mononuclear cells   ��"

PBMCs (72�/ )�;+B4�� 4 =�>� �? �6�/  -"�B 6� ��

 )�2�4���H��� �
 ."�
�A .�3
  )��L#� )"��#�+�/ � �

=3+/ ��kH� �
   ���T ��$ =�>� �    r"���$ �� ����	��

In vitro ���� ���< �/��
 4 -��
� ��3�.  

  

��� 	
  

g 05/0 )"��#�+�/ ��3, 6� )g 7/500 :MW *0292C 

:Sigma, USA, product No ( ��ml 1 ��  :���'�

�"���	�3K23/ )DMSO  ���"Dimethyl sulfoxide( 

    �������n =3���+
� �����\"� �3������ ����
 s2�����   

)Stock solution (mM 100  .�$ :Y   �����n =3�+
�

=�"4 ��    �� 4 7��	�� .�E3� ���� Cᵒ 20 -    m�<3� ���

   ���K'�/� 6� i��, ����3� ��� 4 �$ ����O1� ���K'/�

�R"�� 6�  y��� �$ ��1�"��6? r�
� ���� �
 ���/�
.  

mg 5  ) )�2�4����������H��� ��3�������, 6�6397L:  

Sigma, USA, catalog No �����
 (ml 1 PBS 

)Phosphate buffered saline  :"�'�/� ()4/7  =pH (

 �"ml 1    �����n =3�+
� ��� �$ ���N� ��� r�
�  �

mg/ml 5    =��"4 �� �����n =3�+
� .�3$ ��\"�   ����

7�	�� .E3�     ����� �� 4 ��"��� ����
°C 20-   ���

.�$ ����O1� ���K'/� m<3� 

=3+/  �'�	� .� ���     �3�� 6� ��P�
� �3�� ��

��"��G� �      V3�K"�'���/ .���H� ��
 @�+B4�� 72�/ �����

 .���$ ��0 =3H"�� �4�ml 10     ��
 ���"��G� �3�� 6�

     )�2��/ ����
 ��K�	� =3�+
� 6� ��
��
 7\Y )PBS (  

)4/7  =pH(   ��
 ����? �
 :{�Y =3+
� .�$ b3+e�

 �����
 =3H"���� �4� ���$ �� 4rpm 2800 ����� ���
   

20    �� 4 ���"��� V3�K"�'����/ l����� ������ �� �����<�

�+Y�� � �>
* =3+/  ���PBMC  6� ���K'�/� �
   ��G�,

 m��#0 �3'��/�,    ���
 ���;��� 4� |G��/ 4 ��4?PBS 

=3+/ m#0 ��� 
 .�$ ���� 3�'	$ ��$ ��4? �  =��;��

�?* =3+/  4 �$ Q��#$ ��  ��"}�, ��	"6 �?    ��
 ���

) 3+
 ��G"��04/0  �{�� ��PBS   4 ��"��� �
��"6�� (

=3+/  �
 �"��  ��"}�, ��	"6   6� i��
95  �{���  ��

     ��� ����< ���K'�/� ��3�� i"���6? ���>
 :Y���  ���'  

)3  =n.( 

=3+/ �'	� .� ���   ���$ ���0 �P�
� �3� ��* 

 ��$��kH� ����~ �
�"6�� �O0r/3� ����  �CFSE 

)Carboxyfluorescein succinimidyl ester (

�������  ���������$ .���"�
� �3������ ����
 4 �����kH� 

��/3K�2  ���T �? �
 ��   )�2�4����H���A )Con A   ��"

Concanavalin A) (µg/ml 5 ( �����N�.���$  |G��/

=3+/ ��� T ��+[ �
   )"��#�+��/ �4��� d+'e� ���

)Mµ 200 *100 *10 *1 *1/0 *01/0  4001/0 ( ������


 �������5   ������� r�����
� �� 64�1640RPMI   

)1640 Roswell Park Memorial Institute (  �4��Y

10  ) �4������ )������0 9�����/ �����{��FBS  �����"  

Fetal bovine serum 4 ( ) ������'�/� r"��$ ��2CO 

7-5  ���� 4 �{��Cº 37(  6� )��L#� .���$ �
3H��

DMSO  ��3�8 �
���$  )"� �� �K��i"��6?   ���K'�/�

�"��� 6� |, .5 64�* =3+/  ��m#0 ��4?  �
 ��
 4� 4

=3+
� PBS V3K"�'��/ 4 3�'	$ .���$  ��R�� |G/
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=3+/ ��kH�   ��/��
 ��3�� ��'�3'"�/3+� ��1'/� �
 �� 

 ���<����.  

4��� 64� ��R�� )��>� �O0 Q4� )"� 6�"�  64�)

�v ��� �� (�     ���� �� ����3�5  �8�
 64�p  63�',3,? 

)Apoptosis ( �23+/ ��� �"50   ��{�� =3+�/   ����

PBMC �3$*  �R\� ��3{ �
 ��4��� 6� ." �� ���


  9����� 6� ���K'���/� ���
 |G���/ .����$ ���K'��/� ��R�����   

Graph pad prism* �{�� =3+/   t��/� �
 ���6 ���

 64� ��������"��� �;�������/�
� ��R��������� 4 50IC   

)Half maximal inhibitory concentration ����
 ( 

4���)"��#�+�/ � � 64� ��3�8 �
v�"��� �;/�
� � .  

�3�6? ���#�  �"�'� .���$ ���H� �;��� �/ :<��Y ��

 )�1������ ��3��{ ���
± ? �����>� I����
����� .���/� ��

�4�����K� �����
 ��������? �������  �3�����6?ANOVA   

)Analysis of variance(    .���'��� ����< ��/��
 ��3� 

001/0 < P ��>� ����? ��
2 6� �$ �'��� ��� �� ���.  

  

���
	 	
  

���� ���	
 �� �
������� ���  ���T  

   �4� ��
 )"��#�+��/ ���O� � � ��$ )$4� �3��� �


=3+/  ���T=3+/ )"� * ���� �
 �� �  ��/�3+�CFSE 

������ 4 �����$ ��� �? ����kH�    ���
 ��4���\� �� ����

��+[  ��
 �	"��� �� )"��#�+�/ d+'e� ��� DMSO 

 ��3�8 �
���$  �3�/�
3H�� 6� |, �K��5   ��3�� �64�

  �� )"��#�+��/ �� ��� ���� �"�'� .���� ���< �/��


����+[ ����� µM 100  4µM 200   :��
�< �3��B ���


=3+/ ��O� p8�
 �O03�  ���T ��  �� ��O� )"� .�3$

 �	"���=3+/ )�#� ��O� ��R�� �
     ��
 ��4��\� �� ���

DMSO  ���>� ����? ��
2 6�  ) �3�
 ���001/0 < P (

) :H$1.(  

  

  
 �	�1���� ��� . ���� ���	
 �� �
������� ����  ���  ���T  !� "#5 ���� �% �
������� &' %�% (�)* +
��* .(������	*� !,�  ���µΜ 100  ,

µΜ 200 &�/0  ���1 ��2 &� ���� ���	
 ��  ���T 3  ��4  �� 356  7�* ��� 8 ��* !� &' 95' ) %�� ��%001/0 < P 3
�4* ���� .(DMSO 

)Dimethyl sulfoxide<��= �% (9���) ( <��= �% (8 ���� �%�6  9��� ��� ) %�� &6>�?  %��  ���3  =n(  
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&B��C   �50IC 

   ���{�� ���3��#� ���/��
 6� |��, Q4� )��"� �"���'�

=3+/   ���3�#�) �"4��� 64� @	Y �
 ���6 ���50IC (

     ���� �� )"��#�+��/ �4��� � v�� 64� ��� ��� ����  

5 =3+���/ �4� ����
 64�  ������T *µM/ml 5-10  ×3 

 :H$) �$ �;/�
�2.(  

  
 �	�2 ��%��* .50IC   

)Half maximal inhibitory concentration �4D (

&B��C  ���� �,� �� �
������� �,��% ��E  !,% �  <
 ���

&�F� G�* !� H%�I��� �� 3?�C  (�J ��  ��7K�  

Graph pad prism &�F*)  �6 (8 ��9M  &' (  

µM/ml 5-10 × 3 9 8 ��% &�  

  

���  

=3+/ 6� ���K'/� �>2�P� )"� I��  ���T  �P�
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Abstract 
Background: The widespread use of herbal medicines, because of their protective effects on various 
organs, has been shown in many studies. Silymarin is a flavonolignan complex isolated from the milk 
thistle (Silybum marianum L. Gaertn), has been clinically used for its anti-inflammatory and 
hepatoprotective effects. Recently, immunomodulating effects of this plant have considered by the 
researchers. This study aimed to investigate the effect of silymarin and dimethyl sulfoxide (DMSO) on 
the human T lymphocyte proliferation under the cell culture conditions.  

Methods: Peripheral blood mononuclear cells (PBMCs) from the healthy individuals were activated 
with Con A (10 µg/ml) and treated with silymarin at different concentrations (0.001, 0.01, 0.1, 1, 10, 
100 and 200 µM). Then, cells were incubated for five days at 37◦ C with 5% CO2 for proliferation 
assay using the carboxyfluorescein succinimidyl ester (CFSE) dye and for viability analysis using flow 
cytometry. We analyzed the data using the Graph pad prism (version 6) software. 

Findings: Silymarin had the ability to inhibit the T cell proliferation in vitro. Moreover, 100 µM and 
200 µM of silymarin had more inhibitory effect on T cells (P < 0.001). 

Conclusion: We conclude that silymarin exerts immunosuppression effects, and it could be used in 
therapeutic situations with fewer side effects compared with the other immunosuppressive drugs. 

Keywords: Silymarin, Carboxyfluorescein succinimidyl ester, T cells, Peripheral blood mononuclear 
cell, Dimethyl sulfoxide 
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Ktedonobacter racemifer) C)� (3-2 ����� 3�BJ� .(

 �� 
		��� 3		� ���		2 3		� K���� ��		E* �		�� 
��
L�		)�

������  ����� ��DNA   *� ����� �	�� ����(� * 
M�

    ����	� N	6"� �� .�
�?� !*���*�� ���-�� ���(� ��

������  �DNA  3��	) ���� ��     ����� 3	��' 8	� ��	�

   	�� OA�	�� &	�� 
��' * C)� ��
�   ��	�� ���	?� ����

) C)�43��) ���� ��  0�L� ���
Q 3� .(    R	6�S� ��	�

�����					� T�					U�*� T�����6�V��					)� ��					� 

(Staphylococcus aureus) T�				���*��6�*�@  

 T�
���												�(Prochlorococcusmarinus)  *


6U�			� =			?�����@*��)�  �J�			�(Streptomyces 

coelicolor)  �� F��1   ��	E* OA��� ��� CDE �G�

���) �7-5.(  

 �����	� !��� ���� 8Y�� 
6�� C6Q    CB	?� �	�

�������� 3�  ����� ���� ��1�  ��DNA  ��

� �� ��"

������ �� �������� �� .C)� ��  �����  ��DNA  ��"

��

� �� 
� &�Z�*�@ �   �	� 
�7 �����98    9	� �	���

 �����	�*�@ �� 3� 
J�7 �� K���G� �� �� �� !���    �	�

���-V !��� )� �� �����	� N6"� �� ����� &�� * C   �	�

 �*�715-5 
� ���� ) �:��8.(  

C1?\ �� 
](�   ��	�DNA      3	� ��	

� �	� �	�"

RNA     �	
���) ��	

� �	� �	�" ���rRNAs  tRNAs  

Small nucleolar RNAs  *Spliceosomal RNAs (


� 
?���*� C1?\ ���) 3� 
J�7 �� .���:   �^ ��	�

�� �
��� ��) +,�� ���    �� �� ��	� ��	_61Q 3� 
���

���� C)� 
J��� * (���     
	?���*�  ����	: ���	_� ���


1� 
� �Q�� .���:  CB?� ��:DNA  ��	

� �� ��"  �

   9	� 3	� &�Z�*�@DNA     ���	�� �	� 
1�5�	?� `�	B���  

�� ����E�� 9��_� * 
'��a�@) ���� ��9.(  

��*�  
6��	_�  N	J�" ��  �����	�  ��	�  ���	1��  �� 

F��� ������ � !��� C)�  3	�     �b�	� ���	�� �� 
	:��

0�(V ��"     &���	@ ���	�� * !�	�� ���� C)� �� * ���)


� �� N?�  �	:�� ) N	?� ��  c	)��  �����	�  �	� �� 

���) ������*�@  �	� *  
	�7  �����	���  �	� ��  0�	5��� 


		5V� �� )HGT �		� Horizontal gene transfer( 


� ) (�
���10      3	� ��	� e�	M� 3�	f�V &	�� ����� �� .(

������ ������ ��  ����� 8Y�� !��� 3� 
���   �	� 
���

8Y�� !���  ��: g�-� ) ���11  hS	-� ��*��� ���  (

������ &�� ���E� 3� C)� ��:  
'��� !��� �����  ��

����     �� �� ����	(� ��	�� �i	' �� 3	� ���  " ��	�  �	�

 ���� C	)� �� �� ��� ��*�f  ) �	��13-12   &	�� �	� .(

������ �� 
](� ��  0�7 ���1�� ��� ������  ��  !��� �

       &	�� �� ��j	-� 0�	L� 8	� .C	)� ��	��� 
\�� k���

 �^ !��� 3� C)� ��>J !��������_���  3
���27/3   �	G�


� ��m��� .���� ��� CDE     &	�� �	� �����	� 8� 3� �*�

������ �  !��� � �*�7 �����3000  ���  �
� �� &�Z�*�@

 �*�7 ������ &��1600 ��

� �� ��  .���� &�Z�*�@ �

�� �� ����� ���(�    �� ��	� ��	_61Q  ������ &�� ���

���� C)� ��  3� ���2 3� K���1116    +,�	� �� ��	Q

) ����14.(  

����?' ��5�54�    �����	� !�	�� ���	� �� ��   ��	�

���1��  * !�o�� ��3
���   ��	m
� &�� ���� ����?� ���

) C)� ��: O��15    3	� ��	QA2� 3	� 
���� �� .(

    �����	� &	�� 9	��� 
J��	� &��(� �� ���^ C)�   �� �	�

g�\� 
��)�
: �^ ������� ��   ���	\ ���D�)� ���� ��

pA� 
��1�  ���G� 3����) * ��  ���i'  3
��� &�� �� ��

 A2� &	�� �� ���D�)� .C)� 3�V� ��� 3�    
��	�� ��	Q

  &	�� p����@ �� ��554� 
������ * p���^ 3� 
G�?�

���� �������.  

3(J�M� ��     !�	�� 
J��	� 9�	?���@ &��
Y  �f�7 �
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������ ���1�� ���      �	� .C	V�' ���	\ ���D�	)� ���� ��

  ����	�� 3	� &�� 3� 3E��      9	���Q ��qr	� C	4� !�	�� �

5V� 0�5��� * 
_�J�����  
M�4� c���: �
��� 
D6�S� 


��     ����	�� &�	� `�	B��� &�����	
�  ���� ���\ ��   !�	�� �

������   ���	1�� ��	�     ���	���� �� ��	) 8	� * ��

  �� 
	6� ���	(� �
���) 
_����  ��  �	�    * +,�	� ��	�

&�Z�*�@ �� s����  ��  ����  ��DNA ��

� �� ��" * 

���(� HGT  (
_���J��� )�
��� ��
� ������ * c���: 


��G�?�� 3� ������  �	� �� �^  
'�	��  
	�  �	

� * (

����V�  �
���)t�4�� �� ��" t�4�� ���� * &�
a1� 

��� =D
� ������ (���� 
������ ���\ CV�'.  

  

��� 	
  

E��QA2�  3(J�M� &�� !�o�� Cj   
��	��100   3	��'

���1�� ������  C��) �� 
V���� ���� 3� ��NCBI 

)National Center for Biotechnology Information( 

u1E     �	� �� 3��	) &��	
Y 3� &�� 9�J� 3� .�: ��*^


J��� 3��'   ��	QA2� ��1o� ��  �: 
���618   3��	)

   8	� 3	��' �� �� 
V���� ���� 3� 3� ��^ C)� 3�

3��) ���) * +�S��� 3��)   ��  3	��' �^ 3� g6(�� ���

� .���: v��� 3(J�M�u1E ��QA2  �� ��: ��*^  �	�

3��' � : ������ 9��������  � �� ���	(�  !���   ���	(�  

&�Z�*�@ �� *  ����  +,�� ���DNA   ��

� �� ��"

�� s����  �� ���	(�) ��        (��	� C	DE �	G� �	� �� �	�

 ��*�		4�  t�		4�     ����		�) =D
		� * 
��		���� �


			� 
			�  ���			BE� ����			�  * ���			���� ����			�

 C��									) �� .��									� (9									�V*�U�*�_��

http://genomes.urv.es/HGT-DB  u	1E ����  ��*^

 ���(� 3� `���� ��QA2�HGT  ���D�)� ������ �� ��

   ����	�� 3	� `�	��� ��QA2� * �:  �DNA   �	� �	�"  

3��' ���� ��

�    cB��	� u��	
� �� ��� 3(J�M� ���� ���

.��^ C)� 3�  

���� !�				� �� �				�  ���				V�SPSS 3S				?�  �19   

)version 19, SPSS Inc., Chicago, IL * �: ���* (

 p*� �� ���D�	)� ��      
G�	?B1� N��	f ���	�^ ��	�

Pearson  t  * 95�							?�One-way ANOVA   

)One-way analysis of variance   * 9	�64� ���	� (

 .C		V�' ���		\ 
		)���050/0 < P 3		� ���		
Q wM		) 



(� ���� �� �m� 3�V�' �:.  

  

���
	 	
  

������ &�G����  !��� �80/1 ± 18/3     ��	� C	DE �	G�

8Y�� !�J����� �1)A@�_��� * ��� ) &���580   C	DE

k��� =�
�6����� �������� * (���  ����	�� &���   !�	�� �

)44/9     �	��� &�G��	�� .�	���� ���� �� (��� CDE �G�  

C  +G  �			��00/13 ± 33/45  �� 3			� ��			� �			���  

8/25 ��*� �� �			��� �1			)A@^ ��*�   �			� !�			_���J^  

8/70    `�	B��� .��	� ��x�� �_�
�)��V �������� �� ����



(� ������ &�� ����  ���� * !��� �C  +G  ����-�

) ����'001/0 < P������ F���V� �� 3� ���2 3� K(  �

 ����  !���C  +G  .=_(J�� * CV�� F���V� ���  

�� ���(�  �� ��524   !�J�	���� �1)A@�_��� �� ��Q

 �		�8474   .��		� �		�x�� �_�
�		)��V �		������� �� ��		Q

�� ���(� &�G����  ��� ��1650 ± 3013  
)��� �� .���

  ����		�� * �� ���		(� &�		� `�		B���   `�		B���  !�		�� �


		
(�     �		���' ����		-� �		�x�� *� &		�� &�		� ����  

)001/0 < P ��*�	4� .(  &�Z�*�	@ ���		(� �  �� �		�475 

   �		� !�J�		���� �1		)A@�_��� �� ��		Q8414  �� ��		Q

    ���		(� &�G��		�� .��		� �		�x�� =�
�6����		� �		�������

&�Z�*�		@  �		�� �		�1652 ± 2772   `�		B��� .��		� ��		Q
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(� ������ &�� ���� &�Z�*�@ ���(� * !��� �   �	� ���

������ c)�� ��: ) ����' ����-� ��001/0 < P.(  

�� ���(� 
'�
���@ ������ �� +,�� ���   ���	?� ��

      �^ ���	(� &���	-�� 3	� ���	2 3� KC)� ����1115 

  �� * C	:�� ��E* ��>J !��������_��� �� 3� ��� ��Q

23       &�G��	�� .C	:��� ��	E* 
�,�	� �� y�	�  3��1�

�� ���(�    +,�	� ��	�4/78 ± 0/156    `�	B��� * ��	�



(� ������ &�� ���� � �  C	)� 3� +,�� �� ���(� * !��

) �		�^012/0  =P �		��� .(DNA  �		�� ��		

� �		� �		�"

    �^ &��	�1� 3	� ���2 3� K��� ��-� �� ����� 
'�
���@

5  ��� �^ &���-�� * (=����� T������@��)� ��) ����

50    �^ &�G��	�� * ��	� (��>J !��������_��� ��) ����7 

± 14  
	
(� `�B��� .��^ C)� 3� ����    &	�� &�	� ����

 ����	�� * ��x��    ) �	���G� ����	-� !�	�� �560/0  =P .(

�� s���� &�G����  !��� 0�2 �� ��72 ± 949   �	� �� ��

  N	���� 3� s���� &���-�� * &���1� * ��� ��� CDE �G�

786 &�U�� A������ ��   * �	���1226    ���	��' ���	?��� ��

s���� .��� �� 

(� `�B��� �� ������ �� ����   ��	-� !��� �

) ����380/0  =P  
	1� 3	� 

(� &��� .(     �	� C	D' ���	�

������ F���V� �� s����  !��� �     �	� s	� !�	�� 0�2 �� ��


� ���� .��:  

 ���(�HGT  ��82   ����	-� * ��^ C)� 3� 3��1�

   3	� K���� ���	�� 
'�
���@ ��� ��x�� &�� ���(� 3� �:

� ���2  ���(� &���-�� 3595   T����*��	) ��) ��Q

 ��� �^ &���1� * (���
��*�U�6   �1	)A@�_��� ��) ��Q

  
	
(� `�	B��� .��� (=����
@     * �	�x�� &	�� &�	� ����

������ ) �: ����-� !��� �001/0 < P.(  

����		�� `�		B���   * ���		�V� ���		���� * !�		�� �

      * C		V�' ���	\ 
	)��� ���	� �	�� �����	� 
_���	J��� 



(� `�B��� 3� �: ����-�   ����	�� &�	� ����   * !�	�� �

 ���� ��				E* �����				� 
_���				J��� ���				����  

)014/0  =P   ����	�� &�G��	�� 3	� ���2 3� K(   �� !�	�� �

�����		� ��*�		4� 3		� 
��		� �
�		:�� 
(�		)* 
��		���� � 

)c���			: 
_���			J��� 
Q�			
�� �� 
			� ���
			?@ (  

)87/3 ± 92/1(  ��-�� �� ������ 
��� ��� 3� ��*�4� � 


������ ��*�4� �
�:�� )������ 
��� 3� �� 8� c���: 


_���J��� C��q 
'��� 
� �

� *  N	6"� ��  ̀ �	B���  �	� 

������ ���  �
�	?�) (60/1 ± 70/2 .( &�G��	��  ����	�� � 

!��� �� ������  ��	�  t�	4�� )90/1 ± 80/3 ( ��	-�� �� 

������ ) t�4�� ��" ���50/1 ± 80/2.C)� (  

    ����	�� &�	� 3	� ��� ��	-� ����^ ��J��^   * !�	�� �

   
		
(� `�		B��� �����		� t�		4�   ���� ��		E* ����  

)006/0  =P������ &�G���� .(  �DNA ������ ��  
���

) ���BE� ����� =D
� 3�50/1 ± 30/3
� * (  �����

) �������7/1 ± 3/3    �	���� 
	B��5� ��	2 3�  �
�:�� (

 �����	� �� ��-�� * C)�   	� 
��	�  
	� =D
	� �   ����	�

) ���							BE�00/1 ± 80/2 9							�V*�U�*�_�� * (  

)40/0 ± 50/1

(� `�B��� .C)� (   ��	� &�� ��� ����

����		�� * =D
		�  �DNA �����		�  �		�^ C		)� 3		� �		�

)020/0  =P 0*�		E .(1 ��		���x�� ��		��^ Fo
		)  

  ����	�� �	���� �� ����V�    ����	�� &�G��	�� * !�	�� �  �

DNA -� �� ����x�� &�� ��
� �� ���.  

  

���  

 
J��� &��(� �� �(�DNA ������ �� ����� ���(�   ��	�

���		1��  �� ���		�� ��		
� 3		� �		���� 
		@ ��		554�  ��

������ 3��' !��� �     �	m� 3	� .���� ��	E* R6�S� ���


�      ����	�� &�	� ���j	-� `�	B��� 3	� �)�   * !�	�� �

 &		�� �� .���� ��		E* �����		� ���		���� �� 
		���

     &�	� `�	B��� ��	E* !�	Q �� ��E* 
)��� 3�  3(J�M�  
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 ����1��	�
	 ��	�� 
� �
���
 �������� ����� ���� . ��
  �  

����	� �	�����  ���� �����  �	����	� �	
  !"���� #�$�	��  �DNA )Mbp( '��"( )*+,  

+,-.  

+,-��  37  
90/1 ± 80/3  

)74/8 -03/1(  006/0  =P 

830/1  =T  
+,-�� ,34  63  

50/1 ± 80/2  

)44/9 -58/0(  


�5�-� ���6�3� 7  

�5�-�  41  
60/1 ± 70/2 

)22/7 -58/0(  014/0  =P  

000/2  =T  
83�5 49 

92/1 ± 87/3  

)44/9 -58/1(  

9�:.  

7��;<� 7=�>   38  
10/2 ± 50/3  

)44/9 -82/0(  

020/0  =P 

200/3  =F  

�6 7��3�?� 7=�>   46  
57/1 ± 30/3  

)97/5 -58/0(  

�6 7��;<� 7=�>   8 
70/0 ± 00/3  

)11/4 -17/2( 

@3A5,B�5,	3�  8 
40/0 ± 50/1  

)34/2 -90/0( 

  

������   �����	� !�	�� �   ���	1�� ��	�   �� ����	(� �	� �� 

 3� ����' hS-� * �: 3�����@ ������ �������

������ &��  �����	� &�� !��� �     �	
��� 
��	���x�� * �	�

 ����C  +G�� ���(�   &�Z�*�@  ��  ����	)  ��   * �	�

��  N?� ���  �����	� ��G�?�� * =D
�  t�4�  ��:



(� `�B��� .���� ��E* ����  

     ����	�� �� �*�	D� 
6	�� 9	�b� �� 
	_�   !�	�� �

�����		� �� ���		(� �� �*�		D�  �		� ��		

� �		� ��		�  �

 C)� ��: ���� ��-� 
6B\ ��(J�M� �� .C)� &�Z�*�@

 
		
(� `�		B��� 3	�  ����		�� &�	� ����  ���		(� * !�		�� �

�� �� ���_61Q ���) ���� ��E* ����17-16 C6Q .(

������ F��� ������ �� !��� �  
_Y�� !��� 3� 
���

 �� �� ����	(� 9��� ���� C)� ��  �����    * C	)� �	�

 ����	�� F��� 3� C)� C6Q &�1� 3�     �	o
�  !�	�� �

�� s���� F���V� 3� 
1� �� ) ��:18.(  

��*�		4�  ���		�� �C  +G �����		� ��  �� �		�25 

_��� ��) �			���  �			� (�1			)A@�75  ��) �			���
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Abstract 
Background: Increasing number of bacteria, which their genome is sequenced, leads to wide spread 
utilization of this data. Use of genomic information is possible through the simultaneous application of 
bioinformatics and bacteriology. Bioinformatics study of pathogenic bacteria indicates significant 
variation in genome size. There are several hypotheses about the reason of this variety as well as the 
relationship of fundamental processes of bacteria and genome size. This study aimed to investigate the 
relationship of genetic characteristics and behavior of pathogenic bacteria and genome size.  

Methods: The genome sequence data of 100 species of pathogenic bacteria were collected from 
different sources. The association of genome size and some characteristics of pathogenic bacteria was 
evaluated. Data were analyzed using SPSS19.0 statistical software. 

Findings: A significant relation was observed between the genome sizes of pathogenic bacteria with 
regard to some genomic features including the percentage of G + C content, the total number of genes, 
proteins, pseudogenes, acquired genes and some behavioral and ecological characteristics of bacteria, 
such as mobility, host range and breathing. Gene distribution and percent of non-protein-coding DNA 
had no correlation with genome size. 

Conclusion: There is a high DNA flexibility in pathogenic bacteria, and the size of the DNA is 
decreased during the evolution. This may lead to loss of some genes and less often acquire genes. 
These factors cause a reduction in the number of proteins and G + C percentage of bacteria which may 
account for their habitat limitations. 
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Metformin and Renal Protection 
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Abstract 
Metformin as a biguanid drug entered to the market 50 years ago, and now is generally recommended 
as the first-line treatment of type 2 diabetes mellitus, especially in overweight patients. However, in 
recent years ,new indications for its use have found. Recently, much attention has been directed 
toward the possible renal protective efficiency of metformin. Recent studies have proven that 
metformin, possesses antioxidant efficacy as well. Reduction of apoptosis, induced by oxidative stress 
in endothelial cells and prevention of vascular dysfunction is found with metformin treatment, too. 
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Congenital Heart Disease with Pulmonary Hypertension; Surgery or 

Medical Treatment? 
 

Ahmad Mirdamadi MD1, Samira Ashrafi MSc2 

 
Abstract 
Pulmonary arterial hypertension (PHA) is a frequent complication of congenital heart disease (CHD), 
most commonly in systemic-to-pulmonary shunt lesions. In patients with an uncorrected left-to right 
shunt, PAH will end up to Eisenmenger’s syndrome, which is contraindication of surgery. What about 
patients with moderate to severe PAH, who do not have criteria of Eisenmenger’s syndrome; 
immediate cardiac repair is preferred or medical treatment? Heart catheterization and evaluation of 
pulmonary artery reactivity test or lung biopsy might be helpful to find presence of Eisenmenger’s 
syndrome. Although these guidelines are not always helpful or possible; look at the following article 
will show how important this subject is. 192 patient with CHD and PAH were evaluated in 4 groups, 
Eisenmenger’s syndrome (90 patients), left-to-right shunt with PAH (48 patients), PAH with small 
defect (10 patients) and PAH after defect correction (44 patients). 1-, 5-, 10-, and 20-year survivals 
were estimated for each group. Findings showed that patients with history of surgery in presence of 
PAH had worst outcome; and patients with Eisenmenger’s syndrome and those with PAH-associated 
left-to-right shunt had best prognosis. One of the reasons of this result is presence of a cardiac defect 
which allows a pulmonary-to-systemic shunt which can maintain the cardiac output in the end stage of 
disease. Finally, we present a young girl with history of CHD with PAH. She had been operated 
several years ago. When admitted, she was in a bad condition, with functional class of IV. 
Echocardiography showed severe PAH. Treatment of PAH started with specific target PAH drugs 
immediately, but these treatments were too late and patient expired in the hospital. Finally, we would 
like to pose the question ”Would not it be better if the patient had not undergone the surgery in the 
first place?”. 

Keywords: Congenital heart disease, Pulmonary hypertension, Treatment 
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