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������ �� 1 �� $�&23& �0& .������ ��� 5��� �� '67 1&, )MDR  ��Multi-drug resistance( 1, $:� ��� ;!�:� .��01�<�� %& �!<=  $:�

�>?&�� @A� ��� )ICU  ��Intensive care unitB( C��� %�� ����� ��� )D� ����01�<�� @'E '�& �� .��1, .� �� �� ���� �� ��� �� &1 �� F+G� 

�=&�� ��H�0 �0& .@,���0& %& I1 ��� J�2K��= '6��� @,���0& %& B��L�3������� �+� %& @&1 ��� F( J�& FM-� �0& .�+� ��L�3������� %& F�&�� )D� 

��������� 'N �� '6E�� �� �� 1�O �P�#�H& �� ������ ��� .��2�� ,�H �!<( �� '66�  C��� 5&'D�& .� �� �� J�& %& "'� .'��E B�-Q�R�  �%�0&'=

���L�3 �P�#�H& S����,�0 &%�6�L�T� �01��  ��UV  .� �� �� �1 ���0 ��� 5��� �� '67 1&, S����,�0 &%�6�L�T� ,��.  

��� ��: 1, �� �-Q�R� � -R��� 1, W�0 1392&'= B�� ��� S����,�0 L�T��&%�6 %& ���<� ��� !��6�+� ��X��.&1 ��*��  1,�>?&�� $:�  ���@A� 

�X� I1 ��E��<���� J��-  ���� 'E .YZ0B &�KQ� ����� ���� �+� ��� .� �� %& @,���0& �� I1 ���� �&�T [>O �� F<-Q&1��0, CLSI   

)Clinical and Laboratory Standards Institute( �- XJ� @,���0& \� ]��6� %& L�3 ��^�*= �D= .��2�� 1� �+�'�& .&�6� ��  '�,�_. 

����� :�� 42 ���0 � $:� %& &%�6�L�T� S����,�0 �>?&�� @A� ��� ���� ����� ��KQ& .'�� �0, ��  �� ,&, .�G� �+� ���88 �Q2�& 'P1,  �� ��

 BJ�0�+���90 ��0 �� 'P1, B)�a 85  B)�'�%���0 �� 'P1,90 BJ�*�����6= �� 'P1, 75 'P1, �� &�<� )6a  )6a��  6b<��J 95 'P1, &'=�� �� �� 

0�%�*��!3�Z�J 5��� '�,�� .1, ��%��$ ��� %�0&'=� BL�3 �D6  %& ���<� � \� \cN�3 ��.��01�< ������L�3� Q���� %�0&'=� 'E  ������L�3� 

%�0&'=� @'E �� 1� S����,�0 L�T����&%�6� d�� 5��� �� '67 1&,  3 �0��  � ������ 5�_ �6�� ,��K UV ��� �E&'�. 

����� ����: ����� �� &%�6�L�T� S����,�0 ����� �� �=�  � ������ I1 %& @,���0& e�&1 ���  ��� 1, &1 �'�'= [3& ����1,L�3 '6��� '�'= ����1,

����� .��1,  ������ ����� ��� ���� ���<  �� �� �� %�� '6���� �� '6�.  

:����� ������ S����,�0 B&%�6�L�T� BL�3������� �a&� L�3  5��� �� '67 1&,   
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7�� 
�$!�� �� ) :�#16.(  
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    ���3� %��� %���	 � ����4 
�H�� ��� �� �4�! 
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�$��  � "j�� "�3� -�:�0 V�R��    %� ��  �! ���� ���

 b&6� �� ��! 9��#� ���� -��  � %�R.    -&�#� �����4


�$!�� �W�jM :�$�� ���      ��6� %���3��  �! ������ �R

:#��  $#��� �� ��ZSR    %���3�� 
�$!��� w^[ �� � :����

�� -�� �� ��� .�$��  ! �H�[ ��  V��R��     ��M  �� ���

��  �QR V�$$�� :�# �� 93�HH�$� %:� �� �  .:�#  ���

-��  �  6R  "��� �>�i$E� ����4��$!�� %��3��  !� 

�$�� wTE �� V�R��  �� 
��qrR ��� Y���  � %:�� ��b4 

%� Y��WR      5��R�R -���  �� � :����:� ����    :�#� %��S��

%�R�? �&� �� 5bM ">�4 
�� :���.  -��I&�  �����4

�� ��ZSR %��3�� 
�$!�� �g[ �� �Q�R ��� ��: �   ���ZSR

%�  "���� 9:���# Y���$�! ����x  "��nbl  ��! �H���[ ��

�$�� V�R��   ��� 2���! %��� "#^	 �� ��  :���� )18 .(

-��  WH�_� �� w:� 
����:6 � ����� �R��:K� ��qrR 
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  ����  ��3�4� SPSS 

  O��� 
 14 )version 14, SPSS Inc., Chicago, IL( 

��A�� :# �  ���  9���$��� ��  %���� 2
χ �  5���o   ��?�!

)Kappa coefficient �3AR ( � ��b1R .:���	 ����K� 
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����S�#  � f:� 24  "����  ����e 9���  .:�#  {�? ��   

24 �"��� Yb1� 
��[ ��4 � �
�$!��  �:�$�� ��  ���

rpm 14000  ��� f:��� 10  ��K�e� ����$����� � u����� 

����� �� �$b�4 45/0 �$b�4 .:#  �&� 
 �$b�4    ���� �9:�#

"Q6 �.�� 9:��/� 
 yT?  � m�� ��� ��\  ���	� � 

m�� Spot ����� :���	 .-�� ��! -�:�0 ��� f�> 

"4�	 �R %�3�� ��4 JH�E 
���� :�HR �# )19.(  

) �
���� ��� �� 
!�Host range(  

v����M %�����3�� �����4 ���������# 9:���# �� ������K� 

D�������	����S�� 
����� �����	 ������� ����.�� :������� 

�������$!��$���� �$!����$��  !�b! �  ����?T��jb! 

����� f�> "4�	 ."Q6 ����� v�M %��3�� ��4 

2�����  � f�> Spot ��A�� :���	.  
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ml 1/0 �� %����P�� 
�$!�� ��  :�#� 24   $����  ��� 

ml 5/2 "���R� ��	� 7/0 :>��  }�bO�  :�# �  -��� 

}bO� �� 
��  "��b?  �����   �!  
���[  "����R�  ���   

5/1 :>�� ��	� ���  $O�� :# ."�b? ����  ��� ��   ��\ 

��A�� :���	 �  ��$e�  ���	�   ��\ 
  ��\���   $���  �:�#   

lµ 5 �� Yb1� ��4  � f�> Spot  � �E�� "�b?  ��� 


�$!��  $O�� :# ."�b? �� ��  
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24 "���  �S�� :�:# . H�� 
  w���#  9:���/�  �9:�# 

%�/� 9:��� 
 "����[ %� 
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88 :��>��  ��H�3�� ����  ��� �-�����S��� 90 :��>��  ��� 

���  �D��? 85  :�>��   ��   �D�:���$���90  :�>��   �� 

�-��������$�6 75 :��>��  ��� ���&�� � D���? D�?����� � 

-��I&� 95  :�>��   ���:6    �� ���  -�����!b4��P�� 

���K� :���.  

�� 5  ���&� 
 L� ����$�����&�� ���Q�R ��  ���&� 
 

}���  � LTo�4 %�$���&��  ���4��$!��  �:�6  :����	. 

�S��# 2 yT��? ��S��/R 9:��# X���R ����4  ��� m�� 

Double layer agar �� %�/� �� :�� .��  b[�� 
 �:W� 

�����4��$!�� ����� 
�� "����b? ���������� �����l 

MDR�$!��$�������� ��������� T�����jb!  �������? � 

�$!����$��  !�b! ��� 2����� ���e "4�	  ! ��  ���� 

��:! �� "�b? ��� yT? ��S/R :/� � �� ��qrR ��.  
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�� -�� � WH�_� %�3�� "���K� ������� ��������� 
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�� 
  %�$����&�� 
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��  }��K� v��b$O� ������ �  -���I&� f�����R "�����K� 
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"�&�� �� ."�� ��� %�3�� "���K� �������   �� 
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3/12 :���>��  �����)21(. -�����I&� ��  ���WH�_� 
 

Gonlugur � %���S&� �� � �!�R  %�3���  "����K�   �� 

����&�� D����? 6/12 :���>��  �����)22( .Niitsuma � 
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5�R�R 7/15  �8/8 :>�� m��3	  :���!)23(.  
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��  :#��)24(. �&�n� �  %����S&� ��  -���S�R  %�3��� 

"���K�  � �&�� D�? �� 16 :>�� �!]  :���!)25(   �! 

-�� �:� ��  WH�_� 
� �� %��QR 6 :>��  ��)26(�� . 
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 -�� �f�WH�_�  %�3���  "����K�   ��  D�?�����!  ��� 
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f�WH�_� � ��/� ����� "�� \�� . $jH� f�WH�_�  �!:��� 

3��  A�$� 
  -���   �WH�_� ��  :���rR  ���  :��! . ��jA�� � 

%���S&� %�/� :����  ! %�3�� "���K�  � �&��  D��? �� 

%��QR 5/97 :>�� 9��  "��)27(.  

�� w�M ��.�� ��   �WH�_� 
  �Q���/�   �! 4  Y��� 

2�? �� %�$���&��  ����3H� )� ( %�Q��>�  ���A��  �:�# 

%�3�� "���K�  � �&�� D�? 42 :>�� �!]  :���	)28 (

 ! -�� 5b_� %�/� 9:��� 
  2��3�4�  %�3���  "����K� 

�������  � -�� �$�� V�R�� �� -��  %�$����&�� �� 

 Y��� 
���� ����E� �� ."����  ��WH�_� 
  %�3���� ����o�[ 

"���K�  � �$�� V�R��   -�����!b4��P��95  :�>�� 

.�� -�� �� "�� �H�[  ! ��  WH�_� 
 �Q��/�   �! 4 

Y��  2��? ��  -���  %�$����&��  ���A��  �"�4�	  %�3��� 

"���K�  �  -����!b4��P��85/42 :>��   :�# ��!] 

 ! -�� ���� %�/� 9:��� 
  2��3�4�  "����K�   ��  -��� 

���$�� V���R�� �� �Q��# %�Q���>� ����  :��#��)28(�� . 

 ����WH�_� 
� �� �%������QR %�3������ "�������K�  ����� 

-����!b4��P�� 23 :>�� �!]  :#)27(. ��   �H��[

 ! ��  WH�_� 
 
�.�� �� -�� ��Q# -��  ��:K�7//19 

:>��  ��)26 (� -��I&� -��  ���:�K� ��   �WH�_� 
 

���Q� � %���S&� )29 (�� 3��jR 22 :>�� ��  ! �� 

:��rR |��$� -��  WH�_� "��� � %�3�� "���K�  "j��� 

 � -�� ���� �� %�Q�>� ����� �$/�� �� ����  f��WH�_� 

�6� �� %���� "��.  

-����I&� -���� �:��� ��  ��WH�_� 
 Gonlugur � 

%���S&� ��  � �!�R1/16 :>��  ���    �! :�#��  %��/� 

9:����� 
 -�����? ���R %���� %�3���� "�����K� �� ������� 

-����!b4��P�� �� -�� �/! "��. %�3��  "����K� 

�$�� V�R�� -������$�6 �� -�� � WH�_� 90 :>�� �� 

 ! -�� �%�3�� "j��  � f�WH�_�  ��/� ��  
����/! 

�.�� �  -���I&� ��  %�����  �$�/��  ���. ��   �WH�_�   
 

�jA�� � %���S&�  -���   �:��5/67  :�>�� )27( � �� 

 WH�_� 
 �l��I��# � %���S&� �� �%��QR 31  :�>�� 

�!] 9:#  "��)26(-��I&� . ��  f��WH�_�  �Q���/� 

�� 3��jR � �9�/����!  -���  �:��   ��  5��R�R 51 � 52 

:>�� m��3	  :#)29 �19(  !  %��/�  9:���� 
  \��� 

%���� %�3���� "�����K� "j����  ��� -��������$�6 �� 
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8/75 :>�� m��3	 #:.  
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� ���� }�K� ���� ��A�� 9:# � |��$� �R���$�  �  "��� 

9:���� "���� .
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8/85 )24 (:>�� � ��   �!�R8/50 )22( :�>��  ��!] 
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 2��34�  -��� 
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%�3���� "�����K� "j����  ��� D�:���$���� �� 3����jR � 

9�/����! 69 � 50 :>�� m��3	  :#)24 �23( -��� . 
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"�� 9:�� �� -�� � WH�_� "j��  � -�� ���� ��  ����� 
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�   �!   

4 Y�� 2�? �� %�$���&�� (�) ���3H�  %�Q��>�  ���A�� 

�:# %�3�� "���K� �� ����� D�:���$�� �� -��   �WH�_� 

2�� �� 36 :>�� 2��34�  $#��  "��)28( .  
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�6� ��:1� �� �  �>R �� �# f�WH�_�  ��/�  ��� 

DA[  �&� 
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 WH�_� "���K� ������� "j��  � 7  ��$��  V��R�� 

9:�A�� :#  !  �>R �� �# �� f�WH�_� ��R�  ����� 

�$�� V�R�� �� 3�� ��� �����  ����e  :����	.  %�����  ��� 

9���$�� �� ����4��$!�� �� ����� 
�$!��  
���  ����K�   �� 

%���� �� :��R ����� �qt� :#��.    |���$� � �WH�_� -�� ��

 WH�_�       �H�3�� V��  �! ��� %��/� ��o�[ 
   :��:6 


���� ����4��$!��    ��������� Y���W4 ���M  ��� :����R

       ��M  �� �����4 .:��! 3��H �� :�#� Y�[ �� ���������

   %����3�� Yb��� -!���� ��\��M f:���  ��� � ���W�jM

     :�$��� LT�o�4 L� � ����� L� �� ��E �>�i$E�

)31
��[ 5bl� LTo�4 .(    �� L��S�� 
���� ��:WR

�� %�$���&�� L� u���� � 84:� �� �	�H� ��H�   .:�#��

�� �We� ��4   :���$�  ! :�! ���� �� %��3�� V� :��R
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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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