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�������� ����������  ����!� �"��� #$!��%& '�� (�� �)��*
 $+��	 ,� -�. /��0�"� -��12 � 3�  3��

Anodonta cygnea  �Dreissena polymorpha $*4)* .	4��)67 -�. �	4� 3��  �4*�8 ��� 9�* 3��

-��12 $�:� 3��� �������� � �&����;� #��4*��� #��4*��& 3�� �<� .���= ���7 -	�+�"� 	�4& ,>�?�
 �)��*


-��12 '�� ���������� 3����� �� �� �+@& 9�= 3��Proteus vulgaris  �Klebsiella pneumoniae  �

 �AB& 9�=Enterococcus faecalis -,��*� � C6�	 ��D�*� ��� $� ���7 �"��� 	�4& #�.� 9�2 $��� 3��=

 �E;F G7��H '�@I)� .���=) �=�*��	,��MIC) �=�@D� �E;F G7��H � (MBC-��12 ( '��!� ���. .

-,��*� �E* ,�-��12 �.� 9�2 $��� �%7 3��=�)��*
 �������� � ��# D. polymorpha  ����������  �<�

347 �� $6��L& �	 3��A. cygnea 3����� $�;2 3��P. vulgaris  �K. pneumoniae 	�	 ��D*.  �@M ��

-��12 $� 3��A. cygnea  $�;2E. faecalis $���� $� $84� �� .	4� ���<4&-��12 � �H N��O� 3�� � ��

$+��	 �)��*
 ��������  3�D. polymorpha 347 ����������  P��<�3����� $�;2 3��  3��P. vulgaris  �

K. pneumoniae -��12 � �)��*
 �������� � ��A. cygnea 347 P��<��� $�;2 3�� 3���E. faecalis 

Q��� .	�	 ��D*-��12 �<4& P�A���� 3,�"R6�*�?& � $!��%& 	�4& 3���
 ����������  3��  P�!��%& �	 ��

�& -�@�
$@�:� � ��:� S�	 $� �*�4�3����� ��:& �	 �!�AT P�A���� '�� ,� -	�+�"� � 	�?;)2 3,�" 3��

 �U@& �4��&�..  

��7	*� :�'�9& $+��	 #����?�&�  #3�MIC #cygnea Anodonta #polymorpha issenaeDr.  

1- �.�� X�@.��� �6�, �"�@. ���	#  -��=�6�, �"�@. .����� #��U��> #�&Y"� 	�,
 -�ZD*�	 #��U��>�H�� #���	 

2- �6�, -��= ���	��"� ����� #��U��> #�&Y"� 	�,
 -�ZD*�	 #��U��>�H�� #�"�@..  

3- ���D*�	  -��=�6�, �"�@.�� # �&Y"� 	�,
 -�ZD*�	 #-����H�� #������ #-.  

* :]4^6& -�@6�4* moshfeghazam@gmail.com  
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3.':. 

3�����_��7 � �� `�& 	�U�� a2�� $*>�" ��

 '�@I)� � ��&Y" �� bA��& PY?D& #��& �

P��6�3�� 3	�1�7� �.�* ,� 	�6� 	�4& ����F 

�&4.�* )Zasloff, 2002a(. -	�+�"� �����,�� 

��*
 #����?�&�  P�A���� ,� C��4�� � ��

-�*���:Z* P�4c $� $� ����F 	�4& 3��

�24@1& -�. ���4� 	�U�� 3��� �� $@�&, #�*�

$�4"-	�� R���� 9��L& 3��  P���  $� �"�

N��O�  P�A���� ,� 3���8 d�4*� ���!& �

�& ��D* �� ����?�&�  d�4*� '�� �	 .��	

 3�����e� #$@�&, '�� �	 -�. ���!& P�A����

����?�&�  3���	 G�6*��� ��>�� 3��� 

��*
 3�����	 �@��Z��8  ]����& �?��4��

�@�6� )Zasloff, 2002b( 3�����e� .

�;� #����?�&�   �������e� �� 	��H100 

 ��"�4@�&
�@�6� $�  R:& P�A���� g�8

 � ��6*� ���6��� � ���h �@)�� R�6�"���4*�8 

�& i46j& R�6�" C� ��4@2 $� � �*4.

 	�4& �2��	�& ���7 -	�+�"� �*��=)Zasloff, 

2002a; Zasloff, 2006(. �����e� �	 

 �):& 3���@�
���@*�&  � �@)�� 
"�� 	�U��

?�k4�4*4)�� 3���@�
�� �	 '�@I)��  �

?�k4�4�����  ,� .�*��	 �):& ���6� NL*

�=O�� �& ����?�&�  3�����e� 3��$� ��4� 

 l;�0& G&�42 $�;2 3	�?;)2 m�"� l�T

3��)�� 3���DF �	�	 ���7 (�� '�@I)� � �,

 '�� ����!� -�)2 R6�*�?& ��4@2 $� ����?�&

�=O�� ,� '�@I)� .	�� -��.� �����e� 3��

 $� �"� '�� ����?�&�  3�����e� -�)2

3������� ���*�4� 	�U�� �&��L& �	 ����� �
 �� 

 �*���* ��)Hancock and Sahl, 2006; 

Matyus et al., 2007(�=O�� '�� . a2�� ��

 �E* n;8���ZD��O�  '�� ,� -	�+�"� 3���

3����� $�;2 �����e�3��)�� G&�42 ���" � �� �,

-�. .�"�  

 '�� $� $84� �� $L��" ���	 �	 �=�*, $�

 #	��	 �?D� �	 �=�*, $� �A6* 3��D��

 �	 G&�?� 	�U�� 3��� 3��D�� �c�� �����


 b���. �� $:8�4& 3��� 	4�$�.�	 �4=�*4= #�*�

�� '�� ,� �& �E* $�� P�	484& '�� �"� -O�� $

$*4=S�j� R� 3���& �� P�A���� 3��H �@*�4�

 ��+&�@*�&  �@.�� ����?�&�  3�����e� d�4*�

)Malve, 2016(�c .($+��	 3�� 3� ,�

�4�����&3�� n��F �B�� R�6�"4��3�� 

#�A1&  '���. i
 � �����	�@�6� .

$+��	 3� (�1& �� ��=�@@� R:& P����4� $���� 

�& $U��* �	 � �@�6� �*4�?*Y�4��� $� �@*�4�

R���� �;�� >�� .�@"�� (�c3�� $+��	3� ���, 
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)Dreissena polymorpha� (Anodonta 

cygnea $*4= ,�i
 �	 $� �@�6� ���� 3��

�& �6�, �*����� $� ��� 3���	 -,4H .�@@�

$+��	 (�c 3�A. cygnea  -	�4*�� ,�

Unionidae R0� #	�= #`��� ���c 3���	 #

$.4= #�F�& � 	�� #S,�* -��4�	 3���	 #��	

-4:7 o4%� �� -��)� �A" #-�@@?. 3���	 #3�

$�> � p �� 3�����. ��?.
 �.� 3���"� 

)Zare and Youneszadeh, 2010.( (�c 

$+��	) ���, 3�D. polymorpha ( $� q;!�&

 -	�4*��Dreissenidae  �"��@;� $� 3��

 �	 �24@�& �0" 3����6� 3�� �� �)����&

i
n� � '���. 3��i
 $;)8 ,� �4. 3��

4H �& G�?D� ��� 3���	 $ (�c '�� .��	

-4:7 $� G��& 	�, �B;B& $�"4� 3���	 3���	 3�

3����4* -��� � '.�� �"� )Rahnama et al., 

2011 '�@I)� .($*4= '����>�� G�6*��� �� �� 

 3�����=,�" �6�, � ��.'  �	R�6�"4�� 3��

 G&�42 ����� �	 �� ��4� �&��L& � �*��	 ���8

3��)�� �,3 b�j& '�� �	 	484& ��D* ��

�& *�D* $� �@�	$ �&
���  �	4�R�6�"  �2��	

 � 	48��
 �	 ��+& P�A����  G&�42 '�� $�;2 ��

3��)�� �, �"�)Xu and Faisal, 2010�� .( 

 ����?�&�  P��c41� �� $%��� �	 �4@�

9�* ��� P�A���� ��@�  G&�.(�c �	 3��

$+� �*����� $� ��� 3���	 GH�4" �	 $� 3�

�& ���� .�"� -�D* 9�U*� �!&�8 $!��%& �*4.

#�� '�� ,�  � �H $!��%& (�� �� ����!� �"���

-��12 ����������  �������� � �� �)��*


$+��	3�3�� A. cygnea � D. polymorpha 

�. 9�U*�.  

  

;�� � <*
. �,  

=�> 3+
�+ ����  �,  

$+��	3�  3��Anodonta cygnea  ,�

$*��	�� � ��� 3���	 ��4@8 $ 4H 3��

Dreissena polymorpha  ��4@8 GH�4" ,�

m)8 ��� 3���	 �� 4D�6. ,� r� � �. 3��


� ���	 i
 $$A!8 $;�"� 3��H 3�� $�> 3�� 
� 

$� -�ZD��&,
 GL�@& �. �  9�U*� ��&, ��

 N��&,
 $�) �)U@& P�4cCº20- 3���:Z* (

 �.)Sugesh and Mayavu, 2013(.  

  

�<�.� ���!" � �?���$�7  

-��12 ��� qAT 3��=Sharma  �

 ����?)�)2009 ( ,� -	�+�"� �� �$"  ]YH

 9�U*� 9����;� � ]4*��& #]4*��� G&�. l;�0&

�. . ����� $� n���� '�� $�(�c $�6?. ��

 � �. 3,�"��8 ,� r��)67��� 9�* 3��# 

$*4)*  �� ����	 ���� b"4�)Dorsa Tech #

 (����� CD� � re" �	4� .�*�. �	4�$� 
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-�&
 �"	  �A6* $�1:1 �*,�)-  �� (�)UH

]YH P�& $� s4� 3��$;6�4" �2�" C� 

)PSU-500 #��:+c� ��6= �)�. ��:8 #

 (�����-��12 .�. 3�� $� 3��� -�&
 �"	

 	�4& ����?�&�  ����!� NU@" N��&,


 ���= ���7 -	�+�"�)Sharma et al., 2009(.  

 9�* ���� #�)��*
 �������� $�:� 3���

$+��	3�  $!��%& 	�4& 3�� $� -�Z�"	 $;�"�

 �k4)� �.4= t�M�..  �4E@& $� re"

]�!���FR��*
 3,�" #�*��	 3��$*4)* �� �	

 3�&	72  P�& $� X4�6;" $8�	10  $L�7	

 �A6* $� � �*�. -	�	 P���H2:1 �*,�)- 

�*�. q�7� P�+6� ���� ]4;j& �� (�)UH.  �!�

�k4)� ,�  3,�" $� 	4" $;�"�2/0  #]�&�*pH 

 $� o4;0&5/8  $�pH  ,>�?�
 R��*
 $@�:�

 N@��� m%7 �4E@& $� .�. -�*�"� �"�

$*4)* ��* �)��*
  P�& $� ��10  3�&	 �	 $L�7	

90  .�*�. -	�	 P���H X4�6;" $8�	

$*4)*  �� ,� r��. 	�"#�  �	g8000  P�& $�

10  k4�+���*�" $L�7	)5702 #Eppendorf #

��)�
 ( P��<� �"��� 3��� ���� m��& � �*�.

����� m)8 ����� �. 3��
)See et al., 

2011(.  

  

���!" #%@�? A���B� CD��  ��,'�%E� � �,

�'.� A�< 3� #���+� �����'�, ?*  

 �	$!��%&  � �H$" 3��)�� 3����� $*4= �,

 G&�.Enterococcus faecalis#Proteus 

vulgaris  �Klebsiella pneumoniae  3���

 ���7 -	�+�"� 	�4& ��6�, ����!� NU@"

 ��� ,� -	�+�"� �� ����?�&�  ����!� .���=

 '��!� � C6�	 ��D�*�MIC  �MBC  3���

3�����  ��� �	 .���= 9�U*� $!��%& 	�4& 3��

��D�*� C6�	 $� �4T #$cY� �4�6*�e"4" 3�� 

3����� ]�!� �E;F �	 $!��%& 	�4& 3��  3��

5/0  �@���� C&� $ 3�� �@)M �D� $;�"�

 .�*�. -	�	 �D� ��=
 �4�@�� ��4& b�j&

C6�	 re"����  YA7 $� $� $;�"�15 

-��12 ,� ������?�& �E;F �� l;�0& 3��5/12 

�;�&�;�& �� 9�=3���=��� ����  #�*	4� -�.

�D� b�j& 3��  r� � �*�. $�A!� s4� 3��

$*�0&�= ,�  �.� �=�*��	,�� $�H�* 3���= $�

-,��*� r��4� $;�"� �. 3��= ,� '�@I)� .

]YH3�� 	�4& -	�+�"� $� ��4@2 ���. �+@& 

� C6�	 3�� ��*
 C��4�� ��* $� ��4@2 
���. �AB& -	�+�"� �. )Nagashima et al., 

2003; Pan et al., 2003(.  
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3���  '��!�MIC  �!*�)& �E;F G7��H)

(�=�@@� 3��� �� -��12 $� 3�,� �� 3����� 

$�4� �7� ��� ,�) m��& 3�Broth Dilution 

Test -	�+�"� (�. ]�� $�4� $� $� n���� '��� .

 ����& $�5 �;�& � x��� �@���4* b�j& ,� ����

�;�& C� -��12 ,� ����  �. $�� � �E* 	�4& 3��

�7� $�4� '�� ,� �) RD. �7� �� ���4�& 3��6 

$� re" .�. $�:� (-��12 �7� $�:� 3��� $�4� 

�&�)� $�4��� $� �8 ���. #�+@& 10 ������?�& 

 3����� �4�6*�e"4" ,�5/0  $�� � �@���� C&

.�. C� $�4� ��4@2 ���. �AB& b�j&) x��� + 

 ��4@2 $� $�4� C� #(3��������.  �+@&

 ]��@� ��4@2 $� $�4� C� � (x��� b�j&)

��*
 ������ �� + x��� b�j&) C��4 + 3�����

��*
 �	 (C��4��  ,� r� .�. $���= �E*

$*�0&�= $�4� '���
 #3���=� $� 3� P���� z�

� �D* -��	 �
 �	 3�.� G7��H ��4@2 $

) �.� �=�@@� �!*�)& �E;FMIC �E* �	 (

$�4� 9�)� '�@I)� .�. $���= P���� �7�� 3��

 �.�3���  �=�@D� �E;F G7��H '��!�

-��12 �D� ��;� �4� ��� $� �E* 	�4& 3��

.�. -	�	 $*�0&�= ,� r� ��;� 3���= #��

 �	�� '�� ,� $� �	�7 $� ��E;F '���
9/99 

3����� ,� �c�	 �� �.G7��H ��4@2 $�  �E;F

) �=�@D�MB (3����� �. $���= �E* �	 ��

)Madhumathi et al., 2011.(  

  

���.� F�95� � 3��D�  

-	�	 G�;j� � $��U� $06* ,� -	�+�"� �� ��

22 9�* �����SPSS  �4E@& $� .���= P�4c

-	�	 ]�&�* m�,4� �"��� ��  3����)�� �	

 �4&,
 ,� l;�0&Kolmoorov-Smirnov 

-	�	 �	4� ]�&�* P�4c �	 .�. -	�+�"� ,� #��

G�;j� �4&,
 C� r*����� �
 n7�!�& � $��T

r� �@!& P��+� '��!� 3��� '?*�	 �4&,
 ��	

-��= '�� �4&,
 ,� '�@I)� .�. -	�+�"� ��

Independent Sample T-Test 3��� $6��L& 

 .�. -	�+�"� -��= �	% ��@�)T� p%"95 

)05/0<P( �@!& p%" ��4@2 $�  �E* �	 3��	

.�. $���=  

  

G��%+  

]��8 1 |���* o4��& $� P��<� ����������  

$+��	 ��4*��& -��123� 3��Anodonta 

cygnea  �Dreissena polymorpha  '��!�

 -�. $� #�.� �=�*��	,�� $�H�* �%7 $;�"�

MIC � MBC �� ��D* �&.��	 -��12 ��4*��& 

D. polymorpha  �� $6��L& �	A. cygnea 

$� �@!& �4T347 ����������  �<� 3��	  3��
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$�;2 3����� Klebsiella pneumoniae ��D* 

 #	�	 $�3�4T  ����& $�MIC  �MBC  3���

D. polymorpha  �E;F �	mg/mL25/1 

 -���D&�. ���H �	  3��� $�A. cygnea 

 ����&MIC  �MBC  �E;F �	mg/mL5 

-���D& �. ]��8) 1.( 3��� 3�����Proteus 

vulgaris ��* -��12 ��4*��& D. polymorpha 

 �� $6��L& �	A. cygnea  ����������  �<�

347 3�� �� ��D* #	�	 $� 3�4T $� ����& MIC 

� MBC $� �"	 -�&
 3��� D. polymorpha 

)mg/mL5 �� $6��L& �	 (A. cygnea 

)mg/mL10 	4� P��<� '�� -�@@� ����� (

 ]��8)13����� 3��� .(Enterococcus 

faecalis  ��4*��& -��12A. cygnea  P��<�

347 3�� �� ��D* 	�	 $� 3�4T $� ����& 

MIC )mg/mL5/2 � (MBC )mg/mL5/2 (

 -��12A. cygnea  ����& ,� ��)�MIC 

)mg/mL5/2( � MBC )mg/mL5( -��12 
D. polymorpha  ]��8) 	4�1.(  

  

 ��'>1: 30&�< #�
+�%. ���!" #���$%&��'( $)* 3@��:.�*  ��,Anodonta cygnea �  

Dreissena polymorpha  

�$%&�� �,  
 �$7

+/- 

 ���!". #�
+�%

30&�<  3@��:. �< �*

#%+� �� J��
��  

) 3��, $LMmmAM� �< ( ) O9%-. ��,mg/mL(  

MICMBC
10  5  5/2  25/1  625/03125/0

Enterococcus 

faecalis 
+  D. polymorpha 7/18  11  7/8  5/2  -  -  5/2  5  

A. cygnea  *7/20  *7/19*4/12*7/6  *5  1<  5/2  5/2  

#E.� P�9��  16  

Proteus 

vulgaris  
-  D. polymorpha 4/10  *11  *7  *4/4  8/1  -  5  5  

A. cygnea 7/9  4/5  5/2  -  -  -  10  10  

P�@��.�%�>  17  

Klebsiella 

pneumoniae 
-  D. polymorpha *4/16  *4/18*4/9  *4/9  *4/6  *4/4  25/1  25/1  

A. cygnea 12  7/10  4/5  8/2  -  -  5  5  

P�@��.�%�>  15  

* -���" �&Y2 : (Y��� 	48� -�@�	 ��D*�@!& ) �"� ��	05/0P<.(  
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|���* o4��& $� P��<� ����������  
-��12 ��4*��� $+��	3� 3�� A. cygnea � 

D. polymorpha  -�. '��!� $� �%7 $;�"�

 #�.� �=�*��	,�� $�H�*MIC  �MBC  �	

 ]��82 -�. -	�	 ��D*  ��4*��� -��12 .�"�

D. polymorpha  �� $6��L& �	A. cygnea 

P��<� ����������  347 3�� �� $�;2 3����� 3�� 

P. vulgaris  �K. pneumoniae  #	�	 ��D*

���H �	  ��4*��� -��12 $�A. cygnea  $�;2

 3�����E. faecalis  ]��8) 	4� ���<4&2 .(

 |���* $� ��	�L& 3��� -�&
 �"	MIC  �

MBC �E;F �	'���� 3�� 3��� �� -��12

��4*��� D. polymorpha $�;2 3����� 3�� 

P. vulgaris  �K. pneumoniae  $%L* �	 �

�E;F �	 G��L&'���� 3��  -��12 3��� ��

 ��4*���A. cygnea  3����� $�;2E. faecalis 

��* $U��*.	�� ����� �� s4� 3��=  

  

> ��'2: 30&�< #�
+��* ���!" #���$%&��'( $)* 3@��:.�*  ��,Anodonta cygnea �  

Dreissena polymorpha  

�$%&�� �,  
 �$7

+/ -  

 #�
+��* ���!"

30&�<  3@��:. �< �*

#%+� �� J��
��  

) 3��, $LMmm( AM� �< O9%-. ��, mg/mL(  

MICMBC 
10  5  5/2  25/1  625/03125/0

Enterococcus 

faecalis 
+  D. polymorpha 7/12  4/13  9  7/5  2  7/1  5/2  5  

A. cygnea *7/15  *16  *7/11  *7  2  1<  5/2  5/2  

P�9�� #E.�  16  

Proteus 

vulgaris  
-  D. polymorpha 18*  16*  4/11*  6*  5/2*  1<  25/1  5/2  

A. cygnea 14  4/13  9  4/5  -  -  5  5  

P�@��.�%�>  17  

Klebsiella 

pneumoniae 
-  D. polymorpha 18*  16*  15*  10*  7*  7/2*  625/025/1  

A. cygnea 7/8  8  4/4  5/2  -  -  5  10  

P�@��.�%�>  15  

* -���" �&Y2 :�@!& (Y��� 	48� -�@�	 ��D* ) �"� ��	05/0P<.(  
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|���* o4��& $� P��<� ����������  
�&����;� -��12 $+��	3�  3��A. cygnea  �

D. polymorpha  -�. '��!� $� �%7 $;�"�

 #�.� �=�*��	,�� $�H�*MIC  �MBC  �	

]��8 3 ��D* -	�	 -�. .�"� -��12 �&����;� 

D. polymorpha  �� $6��L& �	A. cygnea 

P��<� ����������  347 3�� �� $�;2 3����� 3�� 

E. faecalis  �P. vulgaris  �	 #	�	 ��D*

���H  �&����;� -��12 $�A. cygnea  $�;2

 3�����K. pneumoniae ]��8) 	4� ���<4& 

3 |���* .( $� ��	�L& 3��� -�&
 �"	MIC  �

MBC �E;F �	 '���� 3�� -��12 3��� ��

�&����;� D. polymorpha 3����� $�;2 3��

E. faecalis  �P. vulgaris  G��L& $%L* �	

�	 �E;F3�� '���� �� 3��� -��12 ��4*��� 
A. cygnea  3����� $�;2K. pneumoniae 

$U��* ��*.	�� ����� �� s4� 3��=  

  

 ��'>3 :30&�< #.$��$9& ���!" #���$%&��'( $)* 3@��:.�*  ��,Anodonta cygnea � 

Dreissena polymorpha  

�$%&�� �,  
 �$7

+/- 

 ���!"#.$��$9& 

30&�<  3@��:. �< �*

#%+� �� J��
��  

) 3��, $LMmmAM� �< ( ) O9%-. ��,mg/mL(  

MIC
MB

C 10  5  5/2  25/1  625/0  3125/0 

Enterococcus 

faecalis 
+  D. polymorpha 4/13  7/9  *7/7  *7/2  - - 7/9  4/13  

A. cygnea  4/12  7/10  5 1<  - - 7/10  7/10  

#E.� P�9��  16  

Proteus 

vulgaris  
-  D. polymorpha 7/8  *8  2  - - - 8 7/8  

A. cygnea 7/8  7/5  4/2  - - - 7/8  7/8  

P�@��.�%�>  17  

Klebsiella 

pneumoniae 
-  D. polymorpha 12 7 4/6  - - - 7 7 

A. cygnea 7/13  *12  4/7  *2  - - 4/7  12 

P�@��.�%�>  15  

* -���" �&Y2 :	48� -�@�	 ��D* �@!& (Y��� ) �"� ��	05/0P<.(  
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]��8 4 |���* o4��& $� P��<� ����������  

$+��	 �)��*
 ��������3�  3��A. cygnea  �

D. polymorpha  -�. '��!� $� �%7 $;�"�

$�H�* �=�*��	,�� #�.� MIC � MBC �� ��D* 

�&�)��*
 �������� .��	 D. polymorpha 

 �� $6��L& �	A. cygnea  $��@!& �4T 3��	

)05/0<P( �<� ����������  347 3�� $�;2 

3����� 3�� P. vulgaris  �K. pneumoniae 

��D* 	�	. �	 ���H $� 3��� 3����� E. faecalis 

 �)��*
 ��������A. cygnea  P��<�347  3��

 ]��8) 	�	 ��D* ��4 ����& .(MIC  �MBC 

 �)��*
 ��������D. polymorpha  $�;2

 3�����P. vulgaris �E;F �	 n���� $� 3��

25/1 � 5/2 � 3��� �������� �)��*
 
A. cygnea �E;F �	 n���� $� 3��5/2  �5 

 �A<�. ����& .MIC  �MBC  �	 �� 3���

 3����� $�;2 $!��%& 	�4& $*4=E. faecalis 

 �E;F �	5 .�. -���D&  

  

 ��'>4: 30&�< #���+� �����'�, #���$%&��'( $)* 3@��:.�* ��, Anodonta cygnea � 

Dreissena polymorpha  

�$%&�� �, 
 �$7

+/- 

 ���!" �����'�,

#���+� 30&�<  �< �*

#%+� �� 3@��:. J��
��

) 3��, $LMmmAM� �< () O9%-. ��,mg/mL(

MICMBC
10 5 5/2 25/1 625/03125/0

Enterococcus 

faecalis 
+ D. polymorpha 7/13  7/8  7/6  2 1<  - 5 5 

A. cygnea *4/18*7/127  *33/1  -  -  5 5 

#E.� P�9�� 16 

Proteus 

vulgaris 
- D. polymorpha *24  *7/18*4/16  *4/10  *3  4/1  25/1  5/2  

A. cygnea 7/19  7/12  7 4 4/1  - 5/2  5 

P�@��.�%�> 17 

Klebsiella 

pneumoniae 
- D. polymorpha 7/17  17 13 9 7/2  4/1  25/1  5/2  

A. cygnea 11 4/7  7/2  1<  - - 5 10 

P�@��.�%�> 15 

* -���" �&Y2 :�@!& (Y��� 	48� -�@�	 ��D* ) �"� ��	05/0P<.( 
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R5�   

 -�)2P�!��%&  �4&���� -�. 9�U*�

$+��	 ����������  ����!� � P�A����3�  ���� 

Mytilus edulis #M. galloprovincialis #

Geukensia demissa# Crassostrea gigas 

-�. 9�U*� ) �"�Sharma et al., 2009 .( �&�

-��12 �<� #� �H $!��%& �	 -�. /��0�"� 3��

 $�]YH $;�"�  � l;�0& 3�� '�@I)�

$+��	 �)��*
 ��������3� 3��Anodonta 

cygnea  �Dreissena polymorpha  	�4&

 �=�*��	,�� $��� -���D& .���= ���7 �"���

3����� 3��� �.�3��Enterococcus 

faecalis #Proteus vulgaris �Klebsiella 

pneumoniae -��12 ����������  �<� ��4& ��

�������� � �)��*
 $+��	3�  3��A. cygnea 

 �D. polymorpha 	4�  ����!� '�� ����& $�

$+��	 $*4= d4* $� $�6� d4* � ]YH d4* #3�

3�4T $� .	4� P��+�& 3�����  3��� $�

3����� 3��P. vulgaris  �K. pneumoniae 

-��123�� #��4*��& ��4*��� � �������� 

 �)��*
D. polymorpha  �=�*��	,�� �<�

3473�� ��D* �� 	�	. �&� -��12�� � �������� 

�)��*
 A. cygnea  $�;2E. faecalis 347 ��

�	 .�*	4� 	�4& -��12 #�&����;� 3��� 

3�����3�� P. vulgaris � E. faecalis -��12 

D. polymorpha ]�!��� 	4�. �&� -��12 
A. cygnea  �=�*��	,�� P��<�347  3�� $�;2 ��

K. pneumoniae  ��D*.	�	  

 ,� Gc�H |���*�N��O  �� �@A& � �H

-���D& P��<� ����������  -��12�� � 

$+��	 �)��*
 ��������3� �� $!��%& 	�4& 3��

 ����������  P��<� $� P�!��%& ���" |���*

-��12 $*4= 3��-	�� ����= �� 3��
 3�� �*�

R�-	�� ����= �4��& P�!��%& .	��	 �*�4� �*�

-��12 $� 3��  ��� ,� -�. /��0�"� l;�0&

���4*�8 ����!� ����������  ��>�� 	��	 $� 

�& P�!��%& '�� $;)8 ,� ����!� $� ��4�

������� ��� (�c �A" ��"
 )Perna viridis (

����4� (�c � )Cerastoderma edule( 

)Annamalai et al., 2007(# ����!� 

����������  � �*4�"���6���  -��12 3���e� 

(�c 9�� 3��Grevillea paradoxa  �

Patella rustica )Borquaye et al., 2015( 

$+��	 ����?�&�  ����!� � 3�  ����4� 3��

Meretrix meretrix  �M. casta )Sugesh 

and Mayavu, 2013.	�� -��.� (  

-��12 �M��7�  � ����������  ��4� ��

 �)��*
 �������� �$+��	 3�  ��9�* � ��@� $�

�& ,�� �����e� � $@�&
 3����"� �4�H .		�=

 '�@I)�$+��	 3�  �� ]4?�4& '��@M 3���	
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 �2��	�@*�& '��4;=
'�^����4?�;= � �� ����

�@�6� $� ����!� ����������  �*��	 )Sugesh 

and Mayavu, 2013( ����!� '�@I)� .

�& 3���e� 9�� -��12 ����������   $� �*�4�

 	��!� �4�H ����?�&�  3�����e� ,� �+;�0&

�
 �	 �& �����e� '�� $� �.�� bA��& �� �@*�4�

R� P��<� �6�*4=��*
 �� � (�6�k�@�") ������

 �@.�� $�.�	)Anderson and Beaven, 

2001(. '�@I)� �k3�� $��D& �� �k3�� 

 ��* P��DH ����?�&�  3�����e� -�@@� ��

9�* �	 -�. ����= ��@�  $� �"� '�� ���4�

3�����e� ����?�&�  ��* ,� �Z�	 R6�*�?& 3�� 

3����� $�;2 �����*�8 '�� ���"� '�)� �	 .

��"�� D. polymorpha $� �	 N��O� 

	�4& � �H $!��%& ���7 ���= 3���	 ���e� 

) '�6@�+�	 ����?�&� D. polymorpha 

defensin (Dpd) (�@�6� �& � ����!� ��4�

����������  ��>�� -��12 '�� $� o4��& 3��

$*4= �	 $6��L& �� A. cygnea �� $� �4�H 

���e� '�� ����?�&�  �A6* 	�	 )Xu and 

Faisal, 2010���� #��"4)� .( #]��;���� 3��

����  3��9��*�  �.��4= � �6+@� 3��9�*  ��@�

���e� ,� ��4� mA@& �@�6� ����?�&�  3��

)Sharma et al., 2009 �	 � ($!��%&  � �H

-��12 ��* ���� G� ,� �)��*
 �������� � 3��=

 9�*$+��	 3�  3�� .�. $�:� $!��%& 	�4&

 '�� �@�^���� �����" $� $84� �� '�@I)�

��� ,� �. �!" ����?�&�  G&�42���� 

�@*�&  � '���� 3�&	 �	 ]YH ,� -	�+�"�

 .�. -	�+�"� �)��*
 �������� '�@I)�

]YH #]4*��� 3��  ������ 9����;� � ]4*��&

 .�*��	 �<4& P�A���� /��0�"� �	 ��>��

'�^���� '�@I)� ��* s��� 3�&	 �	 ������ 3��

 $� ��H�� $�]YH '�� $;�"� /��0�"� ��

�&  9�U*� ��4:" $� ��* ]YH ��0A� � �*4.

�& '�@I)� .	4.  a2�� ��* �)��*
 ��������

'�^���� ,� �24@�& -	��j& ���4�  �,� �� 3��

CM4� 3�����e� �� >�� 34?�4&  '�@I)� � ��

�& l;�0& 3����"�4@�&
 ,��� a2�� $� 	4.

�& �� -��12 '�� ����?�&�  ����!� �*4.

)Sharma et al., 2009.(  

 |���* '�@I)�-�&
 �"	 $�  $!��%& ,�

-��12 P��+�& �<� �� �@A& � �H �������� � ��

	 $*4= d4* $� $�6� �)��*
$+�� ]YH d4* #3�

 $!��%& |���* �� 3����� $*4= �Borquaye � 

) ����?)�2015R� (  $!��%& �	 .	��	 �*�4�

-��12 �4��& 3��Grevillea paradoxa 

 ����!� ,� ��>�� P�8�	2 $�;3����� 9�= 3��

 �+@&Proteus vulgaris �Klebsiella 

pneumoniae � �AB& 9�=Enterococcus 
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faecalis  ��_��7 $�;2 $� �@M �� 	�	 ��D* 

Candida albicans  G��L& �	 .	4� ]�!���F

Patella rustica  $� ����!� �:84� G��7 �4T

 ����!� �&� 	�	 ��D* �� 3��>�� �M��7� 

����������  �
 ��)� 	4� )Borquaye et al., 

2015(.  

 $� |���* �;� �4T $� �	 -�&
 �"	$!��%& 

-��12 $� 	4� '�� �Z*�D* � �H�������� � �� 

�)��*
 $+��	3�  3��Anodonta cygnea  �

Dreissena polymorpha  ����!� 3���	

 �	 �@M �� .�*	4� �:84� G��7 ���������� 

 d4)U&D. polymorpha  ���������  �<�

347 �� $6��L& �	 3��A. cygnea  .	�	 ��D*

 |���* �	 -�&
 �"	 $�'��  P�2YT� $!��%&

��4� �� 3��� P�!��%& -�@�
 �� (�� #3,�"��8 

 P�A���� 3������  R6�*�?& �"��� � Q�;0�

-��12 '�� �	 	484& �<4& R���� ���"� -	�� .

-��12 ����?�&�  ��4� '�@I)� �j� #��

$+��	 $*4= d4* ��<��  ��� #$!��%& 	�4& 3�

]YH ����& � /��0�"� .	4� -	�+�"� 	�4& 3��

 $� �����	 G�6*��� -�@�	 ��D* |���* �;� �4T

 '��9�*  ��@� 9�U*� ,� r� ���:* �	 $� 	4�

N��O� 3�� m&�8�& ��  G&�42 ��4@2 $� �*�4�

.	4. -	�+�"� #�@���� ��+& ����?�&�   

 

#+*<�'M � $
�� 

$!��%& � �H 	����"	 ����� $&�*  �"�@.���

�.�� '�� '�+�4& $;�"� '��� � �"� $��L& ,� 

-�ZD*�	 	�,
 �&Y"� �H�� ��U��>  3���Z"�e"

�& .�@@�  
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Abstract  

The aim of this study was to investigate the bioactivity of extract and 

enzyme hydrolysate extracted from Anodonta cygnea and Dreissena 

polymorpha. The powdered samples of soft parts of bivalves were used for the 

preparation of methanol, ethanol, chloroform extracts as well as enzyme 

hydrolysis. The antibacterial effects of these extracts were evaluated against 

gram negative Proteus vulgaris, Klebsiella pneumoniae and gram positive 

Enterococcus faecalis using disc diffusion method and measuring the growth 

inhibition zone. In addition, the minimum inhibitory concentration (MIC) and 

minimum bactericidal concentration (MBC) of the studied extracts were 

determined. Regarding the growth inhibition zone, the extracts and enzymatic 

hydrolysis of D. polymorpha showed greater antibacterial activity against P. 

vulgaris and K. pneumoniae compared to A. cygnea whereas A. cygnea was 

more efficient against E. faecalis. In conclusion, extracts and enzymatic 

hydrolysis of A. cygnea and D. polymorpha can be used as a valuable source 

with bioactive potential for producing antibacterial drugs. 

Key words: Bivalves, Antimicrobial, MIC, Anodonta cygnea, Dreissena 

polymorpha. 
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