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Abstract:
 
Background: Heavy metals are toxic for human beings, animals and even plants. For 
example, nickel causes contact hypersensitivity and also may have carcinogenic effects in 
human. There are physicochemical and biological methods for removing these elements 
from environment. Some bacteria are able to remove these elements. In this study, the 
resistance of bacteria in Aran and Bidgol Salt Lake to heavy metals has been evaluated. 
Materials and Methods: Seven bacterial samples of the lake were transferred to Ventosa 
culture medium. Isolated colonies were grown on the medium containing nickel. The 
resistant bacteria were transferred to media containing other heavy metal elements. 
Biochemical, morphological and phylogenetic studies were done based on sequencing of 
16S rDNA gene in order to identify the isolated resistant bacterium. In addition, enzymatic 
potency of the bacteria was evaluated for determination of biotechnological value. 
Results: 16s rDNA sequencing was applied only for one (out of 46) isolated halophilic 
bacterium. The bacterium displayed a good potency for growing up in the medium 
containing 2.5-10% NaCl with a considerable tolerance to nickel and other heavy metals.  
Conclusion: A bacterium with 98% homology with Salinovibrio costicola species is 
resistant to some toxic metals and it also has the potency of removing nickel from the 
contaminated environment and producing some industrial enzymes.
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 t'�(�� ���Q ��. �	�� ;��� 
'��) 1.�. . 
�0!	��. �\
 .��� 

 �) >)�.�� ��0=�	eN �)� *�H��*! >\�$B.	S� ��   	�5/0 *N�N 
N�	� :���) %�\�A �.�� 1) ��� ��105  	A106�0�N ���� �. 
�0!	�  .(

 *
��
B�0�!;��� ��	) %&�
	���'�(�� *! .�� M�� �'�� 
	- 
	-
 �� 
'� 1�) >_!�� �)� *� �.	Q.�
. >��V	- � �� jV

 �. 
��a�	���37�0
	� *K�. *� .���*0T- := U��� *SN	d� .��� 
>��� ���Q. MIC )Minimum Inhibitory Concentration (

�M�� �- 
�� � *� �.�20&� �=	���>��� ���Q ����� .��� . 
 �'�� ;��� M��*�� B�0�! �	��A �����*>�� �	! .;��� <=� �. 

%&�
	���'�(���
.�� �)� *� �.	Q �� 
'� 1�) >_! 
	- . �)�
>\�$ �. �� �A^	� 	= 
'	&� 
	-1���� *� �^�� ����� 
�0!	�

i'	2� �2�A M�� <=� *� )�] 23�24[.  �� 1�) �=	��� <�e�� U�M��
p�� >!�)� *�+A�
�) .:�
 <=��� �
.�� U�	�� 	- : U��0�


 ��(�
 �=��! �>N	�! �=��! �i���.	! U��0�
 �1�2
 U��0�
 �t��

'� U	TN�� ' j� U	TN�� .B���� �d2� t� �. p�0�� 
	-

 *�+A1�)�=	_$ 
	-�0��� m=�6 �� ������0��� 	� '  )��V ���� (� 	
 J���� �dQmμ 22/0 � �=�0��jk� ��
�=.�*�  U��3 �. �'� 

 B	c�=4�0
	� *K�. �) 1.�. ���Q .����
.  
�����
�0!	� �=	���)��� ' �(=O�N���� 
	- : �.

 .��� *=�� �=	���)��� ' �(=O�N���� �=	�	�) >+K �S� *�H��
 �� 1�) ��K �(�
 *� i'	2� ��&
 >�'. :�
 
�0!	� �
��! ��\


'��	�� >�=�A�
 ;��� 
  
'	H10 �=���! %=�� �E�.  
���
 U��48 >�	�  >_! 1.�.�) . g'� ,	�� �� i�� 
M��� �
�

Smibert'  Krieg �) i	Y
�] 25[� >�N#H �=	��� B	H <�� �. 
 %��	0V ��&!'���- �.3>��� i	Y
� M�
 �E�. .�<��c�-  >&A 

 g'� *� �l����k��Atlas �) i	Y
�] 26 .[>�N	S�� 
�^	A	! *-
 B���� *���'3 �E�.  ���Q ����� .��� ��&!��V �O'���-

>���. 
'	H ��. *0�	_
 ;��� �. �= �.'M�� 	� �#��� >�N	S� 10
�E�.�) 1.�. �	_
 �=���! %=�� :�
  .>&A ��� 1�'� ��	k�N 
	-

g'� ,	�� �� M�
 ����&!� ' �^��� Smibert'  Krieg  i	Y
�
�)�
] 25 .[� ����� ����! b�	�� Z�` M�
 ' g'� ,	�� ��

 1�) *�E�A ;���Ventosa ���	(�- '  <��SA�)] 21.[ �=	��� 
��V :�A��� �0
� *� *� >��	&H <��SA ' <��(=	���0A �<����

 �)� *�H�� �. 
�0!	� ���&
	k��� ��2�A 	� <�&=	�'�0=��
 ��0=�	eN)5/0��N�	� :� ( ;��� *� � �	�� >�=�A�
 
'	H10 

E�.�:&=. 
����	(� 	� ' �=���! %=�� �0
� 
	- i	Y
� �(�A���
>��� .*N	- �� �S� �)� i�� 
	-2 
	�. �. 
��a�	��� �'� 35 

�) 
��� 1���
� .��� �0
	� *K�.1 1�
�	� B'�K *� *K�A 	� ' 
:&=. *
	��	!�) ��&TA 	-�
] 25.[  

  �O ���(A �� 1.	T0�� 	� 
�0!	� �N�(�� �=	�	�) Sr 

DNA16 : u���0��DNA g'� �� 1.	T0�� 	� Marmur  	�
�) i	Y
� U����}A �!�
�] 27.[U����SA   �	�� �. *0��� U��E

 U�� <=� �=�M�� *! .�� 
�	� <� ' b=	� �O'�0�
 �. 
������Q
�	�� *� 30*2�Q.  
�0!	� �N��� 1���=. ��) *0&() �0+� R�� 

 u���0�� *Y�0
 �. ' 1�)DNA�� U��E �0+� ���>. DNA 
 �M=�� *� 
���+e
 
��� 1�) u���0��20-�) �20��  . 
���

*
��
 �u���0�� >�E i	Y
� �� �	���6� 
	-DNA BO �. ��0�� 
�'�	�� 1�E�. �
�) 
��a� �	� .  �O ���(A 
���Sr DNA 16 

B	����
�= 
	-��=��V �� F 27' R 1492 �) 1.	T0�� . <=� �!x
-��=��V <=� *! >�� 
�'�" *0(
 >+K ' 1.�� ����� �	


�0!	� �=	�	�) ����N	- 
	-1�) .	+�_�V��
] 28[ . .��� .��� i	�A
>_� *�+A �O	��� >!�) �� �N�(�� U	_=	��� 
��� 1.	T0��. 

B	`A� 
	�. 	-��=��V 60 1.�� .��� �0
	� *K�.  ' �N��A�� *� 	-
>�� �=� ��):

27F  �3' AGA GTT TGA TCC TGG CTC AG 5'     

1492R�3' AAG GAG GTG ATC CAG CCG CA 5'    

��!�'1��Y
� 
	-.���
	0�� g'� 	� ������V 
� Rohban ' 
 U����}A �!�
� 	� ' ���	(�-�) i	Y
� . �. 1�) i	Y
� U����}A

 �=�M�� *! .�� B	`A� 
	�. �. ���}A ' B	`A� 
	�. �	�� U��
� R�� 	-�0���	V <=� p�
�*\
 .��� �
	� ���� >�. ��=.��] 29[. 
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�	���K 	�i'	2� ��&
 >�'. :�
 
�0! �... �
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	�. �. *�N'� ������A	
.96*� *K�.  U��5�) i	Y
� *2�Q.  .
 ���(A *��h35 �������A	
. 
	�. 	� 1�
�) ���(A �(�� 94 

 U�� *� *K�.1 B	`A� 
	�. �*2�Q. 61*� *K�.  U��90 ' *�
	f 
 M0�� 
	�.72*� *K�.  U��1.�� *2�Q.  .*� ���(A ��\�� �=	+


 �	0�	�DNA- *
��
 �1�) ���(A 
	*� 	- U��10 
	�. �. *2�Q. 
72�
�) 
���+e
 *K�. .  B�`��PCR �'�	�� BO �. 2/1 

 �E�.�) ����'�0(N� .*
��
 
	-DNA U�� *� 1 �. >�	� 
 >�	f O	0N'120�� 
��.�� j(� ' �
����. >!�H *� >N'   BO

�) i	Y
� .*
��
 �� �E	H 
	-PCR� >+K ��	= �N��A*� >!�)  
�. �O'�!	��) B	��� 1�! �
. ���(A *SdQ �N��A �� �E	H �=	0
 


��K *� '� ���	$� 	� 1�) F27 �() �.1�	�)  1 1�) 1.�. �	_
 
>�� . ��K 
�0!	� *=�� �=	�	�) ���	= �N��A �� �E	H �=	0
 	�

 �A	�#6� 1	e=	V �� 1.	T0�� 	� 1�)NCBI>��� U��E .  
  

��
��  
K �. 1�) 1.�. �	_
 �=	0
B'�1�	�) 
	- 1' 2 �	�� �

�� 
�0!	� *! .��.>\�$ ��GH �. �)� �=	
��A �� 1�) �!x 
	-
�� ���. �� <�e�� U�M���)	� . 	A �0H >�� �.	Q 
�0!	� <=�

 >\�$10B�� ����  1�
� ' 1.�! ���A ;��� �. M�
 �� �(�
 
�
	�� .M�� *� ~���� ���
��.�	� >\�$ <=�0_��  1�2
)	� >\�$ 

05/0 B�� ����(=�0�! ' <M�� *� ~���� ��   �(�
)	� >\�$ 11 
B�� ���� (.��.  �=	0
� ��_� �=	���)��� ' 
O�N���� U	_=	��

*! .�!Salonovibrio  costicola� )1.��
	� Vibrionaceae( 
�T�� i�� ���	��!�! :=�
�	�0�� 
���- ���k�'�
� �Q	�  :�
 ' 

 ��&
 >�'..��.��()t��� ��'�� �
��! ��! � )Z	T) ��$( �
 �
� i�! ' i�
.�� .
�0!	� 	A :�
 ���A >���	Q 20�E�.  �. 

 >_! ;���.�� ���. �� .
�0!	� <=�U����-���! Z�`� *� �.	Q -

��0!'�� ��h �=	- ' ��N	-�A.�� ��� 1.	T0�� �=	
��A �N' �M!���  
B�0�����' �'�	!	� >)��
 <��! b��� ����� *� �� . >&A %=M
�-

	-� 
��N��� u�	�	_
 1��-.��GH %=M
� � ��^	A	! 
	- �����&!
1�'�' �^��� ����0�� ����#��� 
�0!	� <=� �.  .��.  �����

�0
� *� >�'	2��:�A�����V *� *=�� <=� >�'	2�  ' <����
�	&H ' <�&=	�'�0=�� *� ��&
 >��	&H *� >�&
 �=�) >�

.�. �	_
 �� <��(=	���0A. � �� �E	H �
	� u���0�DNA �
	� M�
 ' 
 �O ���(A �� �E	HS rDNA 16�() �. 1�	�)  2 1.�. �	_
 

>�� 1�). �� �E	H �=	0
 *&=	2� ��	= �N��A �A	�#6� :
	� 	� 
NCBI�	_
  .�K' 1��-.98�E�.  >-	�)  	�Salinovibrio 

costicola .��.  

  
��� ����� 1- 	
�� 
� �� ������ �� ��� ����� 
��� ���
�  F27 	��!�� �" Salonovibrio  costicola ����� � #��� $�% 
&�'�" �� ��� ���  

3'GCCATNNNNCNGGTTACCATGCAAGTCGAGCGGAACGGCAGCATTGAAGCTTCGGTGGATTTGCTGG
ACGTCGAGCGGCGGACGGGTGAGTAACGGCTGGGAACCTGCCCTGACGCGGGGGATAACCGTTGGAA
ACGACGGCTAATACCGCATAATGTCTTAGTTCATTACGAGCTGGGACCAAAGGTGGCCTCTACATGTAA
GCTATCGCGTTGGGATGGGCCCAGTTAGGATTAGCTAGTTGGTAAGGTAATGGCTTACCAAGGCGACG
ATCCTTAGCTGGTTTGAGAGGATGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGA
GGCAGCAGTGGGGAATATTGCACAATGGGGGAGACCCTGATGCAGCCATGCCGCGTGTGTGAAGAAG
GCCTTCGGGTTGTAAAGCACTTTCAGCAGTGAGGAAGGTGGTGTACTTAATAGGTGCATGGCTTGACGT
TAGCTGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCGAGCGTTA
ATCGGAATTACTGGGCGTAAAGCGCATGCAGGCGGTTTGTTAAGTCAGATGTGAAAGCCCGGGGCTCA
ACCTCGGAACCGCATTTGAAACTGGCAGGCTAGAGTCTTGTAGAGGGGGGTAGAATTTCAGGTGTAGC
GGTGAAATGCGTAGAGATCTGAAGGAATACCAGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGC
TCAGATGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGCTGTCT
ACTTGGAGGTTGAGGTTTAGACTTTGGCTTTCGGCGCTAACGCATTAAGTAGACCGCCTGGGGAGTACG
GCCGCAAGGTTAAAACTCATATGAATTGACGGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTATT5' 

  

 ����� *���1- MIC .)��� ��++! ��,5 :;�� ����<( 7 �=>% :?�" $�% 	��!�� ��� 	�� �� *
5 ���5 @>< �� A'�5�� "�
5 B�C+? D�E 
���% 
� F��G5. Salinovibrio  costicola  ������ #��� 
&�'�" �� ��� ��� ���� 	��? :�� H�� �� �"�I�?� ��  

M��  Ag Pb Cu Zn Co Cd  Ni  
MIC (Mm)05/0 �8�2�1/0 �8�5/0 �11�

  

 ����� *���2- :�?�>< �' :5��G5 #�D�5 7���% 
� F��G5 �=>% :?�" $�% 	��!�� ��� �� A'�5�� "�
5 B�C+? K�D�E . Salinovibrio 

costicola #��� 
&�'�" �� ��� ��� �  ����� ���� 	��? :�� H�� �� �"�I�?� ��  
M���Ni�Cd�Co Zn Cu�Pb Ag 

>�'	2� 1��
�i'	2  ,	&H�i'	2��,	&H�i'	2��i'	2�  ,	&H  
:�
�� �
.�� U�	�� R�A�A *� 1.	T0�� .��� 
	-: Ni:  ��(�
 �=��!Cd : �i���.	! U��0�
Co : �>N	�! �=��!Zn : �
'� U	TN��Cu : �j� U	TN��Pb :�t�� U��0�
Ag :

1�2
 U��0�
.
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���	(�- ' ������ 
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 ����� ���2- 
� L
��5 �%�� DNA�� ��� M��N�?�  $�% 	��!�� 

���% 
� F��G5 �=>% :?�" Salonovibrio  costicola *
OP5 �
 �����  #QS�rDNA 16#�  
��H��PCR�	�R������ �� �"�I�?� ��  

 F 27 � R 1492) a :#�T% ��1 U	��� 
��! b : �� �V�< �%��DNA 
 U��� M��N�?�c : #Q ����� *
OP5 �%��S rDNA 16.(  

  
 "#�  

��(�
 M�� *� >�'	2� �=	��� �. 
�0!	� Costicola 
Salinivibrio .�. �	_
 �� >�'	2� <=�0_�� . 
�0!	� <=� ��^	A	!

�� 1�'� �����&!�� �^��� ' �#��� ����0��.�� >���  . �<��c�- <=�
*N'M=�t�� *� j� ' >N	�! �.�� ,	&H 1�2
 *� ' i'	2� .  �26	��


�0!	� *! �	+K ��=� 
	-1�) 
�	���K 	Y
� �� j�K < *� �
�
>�� �=� ��): Romano 
�0!	� ���	(�- 'sp. Salinivibrio 

*2d�� �� ���
.�! 
�	���K 	�N	0=� t��K �. 
�] 30[.<��c�-  
Wang ���=	A >�'. :�
 m6	�� �� �� 
�0!	� <��- ���	(�- ' 

�
.�! 
�	���K] 31[ .Huang ���	(�- 'M�
  
�0!	� 
Salinivibrio costicola �V *h	=�. �� �� ��K 	�
�T�N	! ��)

�
.�! ]32[. Chamroensaksri  
�0!	� ���	(�- '
Salinivibrio siamensis ��  ��K ���=	A �. 1�) ����A �-	� ��

�
.�! 
�	�] 33[' ���	(�- ' �	�����   
�0!	� %-
Salinivibrio proteolyticus  ��K �	e0�� ��) *h	=�. ��

�
.�!] 34[. K�����5 �W��  	= ' i'	2� <��SA 
��� �� �)'�
0)�. �	�� <�e�� M�� *� 
�0!	� �.�� ,	&H*��
] 35�24�23[P 

��� *! U��E <=��  ��GH �. 
�0!	�1 <�e�� M�� �� B�� ���� 
*� ��)	� �)� *� �.	Q >_! ;��� �. �. ' i'	2� 
�0!	� �����

>\�$ �. ;2� *! �A��E<�=	V 
	- �� �A1� ^�� ���� ���! �)� 
*��� *0��� �\
 �. ,	&H 
�0!	� �����.�) . *� *K�A 	�/=�SA 

 ��=	��� <=� �. 1�) ��K 
�0!	� �y�� j� �t�� ��(�
 *� i'	2�
i���.	! �1�2
 *� ,	&H �N' >N	�! '' .�� 
'� . 
�0!	� 
 :�

 >�'. Vibrio Costicola) �� 1.��
	�Vibrionaceae ( M�

+�	_� >�'	2�.�. �	_
 .�� �� t�� ' �(�
 *� >�&
 �� �>�� 1 

]36[.  m�2�A <=� �. 1�) 
�	���K *N'M=� �. 1�2
 *� >��	&H
�� ���	(�- ' �	����� �=	0
 	� m�	d�*N'M=� i	�A �. *! �)	�
	-�

 1�2
 *� >��	&H M�
 	+
� ;��A 1�) 
�	���K ��&
 >�'. :�

 >�� 1�) g��M�'�� ��� <=� ��N. �
��A 1�2
 M�� 
^	� >��� 

�)	� U�M�� �=	� *� >�&
] 23[. �=	��� <=� �. 1�) ��K 
�0!	� 
.�� �.	Q >\�$ 	A 10�(�
 �^�� ���� ��  ;��� �. ���! ���A 

��&
 >�'. :�
 
�0!	�Staphylococcus. sp  1�) ��K
 ;��AGaballa ���	(�- ' M�
 	A �(�
 *� ���A >���	Q 10 ���� 
 �^��>)�. �� ]5[. 
�0!	� *! >�� �N	H �. <=� :�
 
	-

 Z#� �� ���	(�- ' �	����� U	2�2�A �. 1�) ��K ��&
 >�'.
,	&H �e�- �=	��� <=� �=	0
�
.�� �(�
 *� ] 23[. Park ' 

 �(�
 *� i'	2� 
�0!	� ���	(�-Hafina alvei5-5  	� m6	�� �� ��
 �
.�! 
�	���K �(�
 
^	� >\�$
�0!	� <=� ' �.	Q  ���A *�

30.�� �(�
 B�� ���� ] 37[.  ��K *N'M=� �
�0!	� <=� 	� *&=	2� �.
>�� i'	2� �(�
 �� 
�0�! >\�$ *� m�2�A <=� �. 1�) . <=� ��N.

�� �� ���
�0!	� 
�	��	� ���A � Hafina alvei5-5  >\�$ *�
.�. >�&
 �	�� �6 �. �M�� <=� 
'	H ;��� �. �(�
 
^	� .�. 

 �	����� �=	0

�0!	� ���	(�- ' *� �e�- ��&
 >�'. :�
 
	-
�
.�� ,	&H M�
 >N	�!] 23[� 
�0!	� *! �A��E �. costicola 

S. >)�. M�� <=� *� �=^	� >�'	2� �=	��� <=� �. 1�) ��K. 

�0!	� �. <�e�� ' ��� U�M�� *� >�'	2� �=^. �� �(= 
	-

�� �� >�'. :�
��= ��GH ���A%��	0V ' %=�� 
	- *! >&
�. 
%&�
	���'�(�� <=� �)� 
��� 
�'�" �E	�� 
��� ' ��0&- 	-

%=M
� >�N	S�|�V ' 	-����N	- �. 	-
�'�" M�
 	-�
�] 3[.  �=	0

%=M
� ��GH ����� ��K �(�
 *� i'	2� 
�0!	� �. /�0�� 
	-

�	_
 �1�)%=M
� ��GH 1��-. ���0�� ' �^��� ��#��� ��
	� �=	-
.��. ��GH ���0�� �N��� u�	� %=M
��^��� ' 
�0!	� �.  

Salinovibrio costicola �) 1.�. �	_
. ���	(�- ' �	����� 
M�
 
�0!	� �. �� ���0�� �N��� u�	� %=M
� ��GH 

Salinivibrio sp. Strain SA-2 �
.�. �	_
. <��c�- Wang ' 

�0!	� �� �� �^��� %=M
� ���	(�-Salinivibrio� sp strain 

NTU-50 ��K �
.�! ]38�31.[%=M
� <=� >��-� ��N. *�  �. 	-
�� �\
 *� �>S�E
�0!	� ��� Salinovibrio costicola  ��K

<=� �. 1�) �=	��� �=^	� �(=O�N��(A��� 1�2N	� ��&
	0V 
���. 
>�� *���� <=� �..  

  
  

�����bp

���� bp

 [
 D

ow
nl

oa
de

d 
fr

om
 f

ey
z.

ka
um

s.
ac

.ir
 o

n 
20

26
-0

6-
12

 ]
 

                               6 / 8

http://feyz.kaums.ac.ir/article-1-1108-en.html



�	���K i'	2� ��&
 >�'. :�
 
�0!	� �... �

*�	��`� ��q| �	+� 1390| 1�'. 15| 1�	�) 1 � 59

 ���� �����  
 �=	0
.�. �	_
 *SN	d� <=� 
�0!	�� *!   Salinovibrio 

costicola  1�2N	� ��&
	0V
�   �� �. >+K   p	�V   ��d��� 
�	��  ' 
   ��.�N� B�0�!U�M��   ��� ' <�e��       >N	�! �t�� ��(�
 *��K �� 

 j� ' .��..             *�� .	�0�� 	� ;2� *! >�� 
�'�" *0(
 <=� �!x *0�N� 
   ��
 m�2�A <=� �=	0
  
�0!	� <=� ���A   p	V �. �� 	-   ��d��� 
�	�

      K �=	� ' .�. ���Q 1.	T0�� .���      ��M��� ����(A U	SN	d� i	Y
� >+
    g'� �� 1.	T0���� 	�� 
�0!	��� B���� �'�. �. 1���) ta�K M��� 

)(Atomic Absorption Spectroscopy; AAS   �������
.��..  

  
$�����% � �&'(  

 1	e_
�. U	2�2�A ' g���� i�0�� >
'	S� �� �(_A 	� 
 �� m�2�A <=� i	Y
� >+K i�^ U	
	(�� *! ����- 
	��� ��� ��

���
.��
 %-�.  

  
References: 
[1] Kushner DJ. Life in high salt and solute 
concentrations: halophilic bacteria, In: Kushner D. 
J, editors. Microbial life in Extreme Environments. 
London; New York: Academic Press; 1978. p. 317-
68. 
[2] Kushner DJ, Kamekura M. Physiology of 
halophilic eubacteria. In: Rodriguez-Valera F, 
editors. Halophilic Bacteria. Boca Raton, Fla. CRC 
Press, c; 1988. p. 109-40. 
[3] Ventosa A, Nieto JJ, Oren A. Biology of 
moderately halophilic aerobic bacteria. Microbiol 
Mol Biol Rev 1998; 62(3): 504-44. 
[4] Vreeland RH. The family Halomonadaceae. In: 
Balows A, Tru¨per H G, Dworkin M, Harder W, 
Schleifer K H, editors. The prokaryotes. A 
handbook on the biology of bacteria: ecophysi-
ology, isolation, identification, applications. 2nd ed. 
Springer-Verlag, New York: N.Y; 1992. p. 3181–8. 
[5] Gaballa A, Amer A, Hussein H, Moawad H, 
Sabry H. Heavy metals resistance pattern of 
moderately halophytic bacteria. Arab J Biotech 
2003; 6(2): 267-78. 
[6] Pal A, Choudhuri P, Dutta S, Mukherjee PK, 
Paul AK. Isolation and Characterisation of nickel-
resistant microflora from serpentine soils of 
Andaman. W J Microbiol Biotechnol 2004; 20: 
881–6. 
[7] Patel JS, Patel PC, Kalia K. Isolation and 
characterization of nickel uptake by nickel resistant 
bacterial isolate (NiRBI). Biomed Environ Sci 
2006; 19(4): 297-301. 
[8] Gadd GM, White C. Microbial Treatment of 
Metal Pollution a Working Biotechnology. Trends 
Biotechnol 1993; 11(8): 353-9. 
[9] Blais JF, Auclair JC, Tyagi RD. Cooperation 
between two Thiobacillus strains for heavy-metal 
removal from municipal sludge. Can J Micrbiol 
1992; 38(3): 181-7. 
[10] Babich H, Stotzky G. Toxicity of Nickel to 
Microbes: environmental aspects. Adv Appl 
Microbiol 1983; 29: 195-265. 
[11] Trombetta D, Mondello MR, Cimino F, 
Cristani M, Pergolizzi S, Saija A. Toxic effect of 
nickel in an in vitro model of human oral 
epithelium. �Toxicol Lett 2005; 159(3): 219-25. 

[12] Gadd GM. Accumulation of Metals by 
Microorganisms and Algae. Biotechnology 1988; 6: 
402-31. 
[13] Bossrez S, Remacle J, Coyette J. Adsorption of 
nickel on  Entrococcus  hirae Cell Walls. J
Chemical Technol Biotechnol 1997; 70(1): 45-50. 
[14] Wu LF, Navarro C, Pina KD, Quenard M, 
Mandrand MA. Antagonistic effect of nickel on the 
fermentative growth of Esherchia coli k-12 and 
comparison of nickel and cobalt toxicity on the 
arobic and anaerobic growth. Environ Health 
perspect 1994; 102 suppl 3: 297-300. 
[15] Torresdey JLG, Tiemann KJ, Gonzalez JH, 
Cano-Aguilera I, Henning JA, Townsend MS. 
Removal of nickel ions from aqueous solution by 
biomass and silica-immobilized biomass of 
Medicago sativa (alfalfa). J Hazard Mater 1996; 
49(2-3): 205-16. 
[16] Fourest E, Roux JC. Heavy metal biosorption 
by fungal mycelia by-product: mechanisms and 
influence of PH. App Microbiol Biotechnol 1992; 
37: 399-403. 
[17] Shumate SA, Strandberg GW, Parrott JR. 
Biological removal of metal ions from aqueous 
process streams. Biotechnol  Bioeng Symp 1978; 8: 
13-20 
[18] Bruins MR, Kapil S, Oehme FW. Microbial 
resistance to metals in the environment. Ecotoxicol 
Environ Saf 2000; 45(3): 198-207. 
[19] Koepple AB, Perry E, Sikorski J, Krizance D, 
Warner AM, Ward DP, et al. Identifying the 
fundamental units of bacterial diversity: aparadigm 
shift to incorporate ecology in to bacterial 
systematic. Proc Nati Acad Sci USA 2008; 105(7): 
2504-9. 
[20] Sessitsch A, Howieson JC, Perret X, Antoun 
H, Martinez-Romero E. Advances in Rhizobium 
research. Crit Rev Plant Sci 2002; 21(4): 323-78. 
[21] Ventosa A, Quesada E, Rodriguez-Valera F, 
Ruiz-Berraqueroand A, Ramos-Cormenzana F. 
Numerical taxonomy of moderately halophilic 
Gram-negative rods. J Gen Microbiol 1982; 128: 
1959-68. 
[22] Washington JAII, Sutter VL. Dilution 
susceptibility test: agar and macro-broth dilution 

 [
 D

ow
nl

oa
de

d 
fr

om
 f

ey
z.

ka
um

s.
ac

.ir
 o

n 
20

26
-0

6-
12

 ]
 

                               7 / 8

http://feyz.kaums.ac.ir/article-1-1108-en.html


���	(�- ' �������

*�	��`� ��q| �	+�1390| 1�'. 15| 1�	�) 1 �60

procedures. In Lennette EH, Balows A, Hausler Jr, 
Truant JP, editors. Manual of clinical microbiology, 
3rd ed. American Society for Microbiology, 
Washington, D.C. 1980; p. 453-8. 
[23] Amoozegar MA, Hamedi J, Dadashipour M, 
Shariatpannahi S. effect of salinity on the tolerance 
to toxic metals and oxyonions in native moderately 
halophilic spor-forming bacilli. W J Basic 
Microbiol Biotechnol 2005; 10: 1-7. 
[24] Ratheber C, Yurova N, Stackebrandt E, Beatty 
JT, Yurova V. Isolation of tellurite- and selenite-
resistant bacteria from hydrothermal vents of the 
Juan de Fuca Ridge in the Pacific Ocean. Appl 
Environ Microbiol 2002; 68(9): 4613-22. 
[25] Smibert RM, Krieg NR. Phenotypic 
characterization. In: Gerhardt P, Murray RGE, 
Wood WA, Krieg NR, editors. Methods for general 
and molecular bacteriology. American Society for 
Microbiology. Washington D.C; 1994. p. 607-54. 
[26] Atlas RM. Handbook of Microbiological 
Media. 2nd ed. New York, USA, CRC Press. 1997; 
p. 352-7. 
[27] Marmur J. A procedure for the isolation of 
deoxyribonucleic acid from microorganisms. J Mol 
Biol 1961; 3: 208-18. 
[28] Kobayashi T, Kimura B, Fujii T. Strictly 
anaerobic halophiles isolated from canned Swedish 
fermented herrings (Surstro¨mming). Int J Food 
Microbiol 2000; 54(1-2): 81–9. 
[29] Rohban R, Amoozegar MA, Ventosa A. 
Screening and isolation of halophilic bacteria 
producing extracellular hydrolyses from Howz 
Soltan Lake, Iran. J Ind Microbiol Biotechnol 
2009; 36(3): 333–40. 
[30] Romano I, Gambacorta A, Lama L, Nicolaus 
B, Giordano A. Salinivibrio costicola subsp. 
alcaliphilus subsp. Nov., a haloalkaliphilic aerobe 
from Campania Region (Italy). Syst Appl Microbiol�
2005; 28(1): 34-42. 

[31] Wang CY, Hsieh YR, Ng CC, Chan H, Lin 
HT, Tzeng WS, Shyu YT. Purification and 
characterization of a novel halostable cellulase from 
Salinivibrio sp. strain NTU-05. Enzyme Microbi 
Technol 2009; 44: 373-9. 
[32] Huang CY, Garcia JL, Patel BKC, Cayol JL, 
Baresi L, Mah RA. Salinivibrio costicola subsp. 
vallismortis subsp. nov., a halotolerant facultative 
anaerobe from Death Valley, and emended 
description of Salinivibrio costicola. Int J Syst Evol 
Microbiol 2000; 50: 615–22. 
[33] Chamroensaksri N, Tanasupawat S, 
Akaracharanya A, Visessanguan W, Kudo T, Itoh 
T. Salinivibrio siamensis sp. nov., from fermented 
fish (pla-ra) in Thailand. Int J Syst Evol Microbiol 
2009; 59: 880-5. 
[34] Amoozegar MA, Schumann P, Hajighasemi M, 
Fatemi AZ, Karbalaei-Heidari HR. Salinivibrio 
proteolyticus sp. nov., a moderately halophilic and 
proteolytic species from a hypersaline lake in Iran. 
Int J Syst Evol Microbiol 2008; 58(Pt 5): 1159-63. 
[35] Nieto JJ, Fernandez-Castillo R, Marquez MC, 
Ventosa A, Quesada E, Ruiz- Berraguero F. Survey 
of metal tolerance in moderately halophilic 
eubacteria. Appl Environ Microbiol 1989; 55(9): 
2385-90. 
[36] Garcia MT, Niet JJ, Ruiz-Berraquero F, Kocur 
M. Taxonomic study and amended description of 
Vibrio costicola. Int J Syst Bacteriol 1987; 37: 251-
6. 
[37] Park EP, Young KE, Schlegel HG, Rhie HG, 
Lee HS. Conjugative plasmid mediated inducible 
nickel resistance in Hafnia alvei 5-5. Int Microbiol 
2003; 6(1): 57–64. 
[38] Amoozegar MA, Salehghamari E, Khajeh K, 
Kabiri M, Naddaf S. Production of an extracellular 
thermohalophilic lipase from a moderately 
halophilic bacterium Salinivibrio sp. strain SA-2. J
Basic Microbiol 2008; 48(3): 160–7. 

 
  

 [
 D

ow
nl

oa
de

d 
fr

om
 f

ey
z.

ka
um

s.
ac

.ir
 o

n 
20

26
-0

6-
12

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               8 / 8

http://feyz.kaums.ac.ir/article-1-1108-en.html
http://www.tcpdf.org

