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3	�7A> e�f3�#�;� 0% :% �>	4-� 9�  ��

g7A� 4�%3�5 ��� :���/%  � ��R% +�	 �#C �	

�/%�"/+75%	 \��/	 +� %� :	��0 :���/%.  0% $%&'�

�f h%&F%M�i� �,� j4.  ��% @�#7A� ��� :��

���� ��-�,� ��%&�% k�-	 +� @�7,#S :��

:&�� � �	�,� � % +7�� ;�� :	��0 �l +� :����

)Lang et al., 2006 �.�i� M�%�5 .(

g7A� 4�% �%���� �����	 :���A�/  �

��-�,���<�� T�/X4���7/� :��$%  �� :	��0% !�

M�i� ���/�%	  @�%��Z)� � �/�)�' )1391 .(

���B/ �	 k�%4? !�% +/4> V4#� ���Q� m?�� :%

 4�%g7A� ��� :���� � ��� 30���% .�/45

9� � �7��� � �#53	�7A> $�4S +�� :% +

�%&�% T� �%4#?  �7A�0:%��  ��,n� \�7#�

���� ��Y ��  M�%�5 �	 o�,� �i�

�� �%�N 3	�67 % 	�4� @���"����0� 	��>

)Kaptaner et al., 2014.( 3�#�;�:�� 	4F4� 

 �	�	 :%�%	 M�i� V4/  �#7A� ���&�� ���� �� �<%

� k��5 +�� g�b7A� ��<;�3�#� ���� �� ��%�  

�Z/ $%���Q� +� �*#� +�� �4� %�/X	 � 0�� .	45

 ���� �?��	 gA�/�Z� �� �<% �"�	 �b/� :%�

3�#�;� �7��� p46/ 0% :��>4'F�� %	 +� �  �

 ������W�� �4C ��%���Q� +� �*#� ���B/

��5) 	4Fernandes and Mazon, 2003 .(

3�#�;� !�#q)� 0% :���A� 	�*�% 9�  ��

:��*#��/��,)F �	 �� �,��f :�� ���� �

+/4)/���"����0� :�� ���� ��) �/45Cheng 

et al., 2000.(  �� +BF%4� ���0 $�� �>%

;�3�#� ��%�� ���&�� �7A�0 k)i� 3	��i� 0% ��


 �� @	�� �?��	 :�� 0��� +� �*#�

:��*#��/ :����>�����/:�� �%4R# !�% .�5 �

 `7P� $%���Q�;�3�#� �� � �A�/ �S�R :��

 0% �,� � e�f;�3�#��� 	�*�% �� �/45

)Triebskon et al., 2008gB� ���� .( !���

 +/�>�#C 	�Z')? �� ���� ����l � �A6#� �%�/%

 	4R 1%�f% M�i� �� g�b7A� r����% +� � %

	�%	  �-�,��� �����#/��  g�a#� � :0�> $;	���

 ��*/% %� �/4���) ��	Lang et al., 2006 +� .(

)O%	 ]�)� k�-	�  4U? !�% @�� �� ����

]�7 % ��<�� �i� ]�Al�� �%�N �� � 	��>

 �Z�X4-4�&�� :��	�Z')? 0% T� �� �	 \Y7R%

 s�� +� �*#� ���%�/�F ��	45  � �/�)�' )

@�%��Z)� 1391 gB� ���A� �%�/% ���� ��� .(

 :%��g  $�,-�.� � �#5 � % �	 �)B� �b/ �

 �t#R�	��  �4)  (�	 �	�%	!�% 0% .  �,7A� ��

9� � �Z�-4��7� � �Z�X4-4��� :��� % 

)Camargo and Martinez, 2007 �b/ .(

 �	 �� 	�� +� �ui#� ��,N4� �� ��� �Z�-4��7�
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9� � $�,-�.� :%�� �4R `R�5 T� � �#5

� % �7��� .!�#q)�  �>	4-� +� ��A/ �%�/% !�%

 ]�Al ���A� � %)Giulio and Hinton, 

2008.( 

 3	%4/�R 0% 3���45 ����Sciaenidae  ��/ ��

 �)'?Otolithes ruber  �/%4P7 % ������ h&F

 0% +� � %l%4/ v)? �� ���	 �'l�  �40  �7�

	 �:���7A�  +/��	 � �'>+/�R	����  �#�%��

	�%	���� !�% .  :��4"�� 0%� ������  TC4� �

�� +��Q� ��>�B���) �#�Ninan and 

Zynudheen, 2014 0% 3���45 ���� .(

+/4> :��*� �0�% �� :�� � % �%4/ \4f �	 +�

��) ��)? :���	 �'l�  (��B��C �'l�  :��

�� ��S � �/�R�)i�) 	45�b'� @1389 .(

 �f �	 :	��S :�����#5 :�%�B"/ � ��),�

+'Z % �	 :	�)7� ���-� :	��S :�� :���	 

��)? 9�  	�*�% �>	4-�  �7A� $��4 � ���5

�A�0 $%�.R � � % 3�5 +� :	��0 �.�i�

�A�0 .� % 3	�� 	�%� +b.#� �'l�  �4�

gB�3�#�;� !��� @D��� @!��� vf�#� :��

 ��%4> � ��#��A� � :	��S :�����#5 +� r4���

�Yn�� g� �%�b� �	�/�A/% :�� � % 3&)l) � 

@�%��Z)� 1393.( �6�'R ) �%��Z)� �1393 @(

�Y � � $�/�)�'  )1393�%���� @( � 3	%0

) �%��Z)�1394@( Velkova-Jordanoska  �

Kostoski )2005 @(Mohamed )2009 � (

Mabika  �Barson )2013 $%���Q� (

9� � �7��� �7R�#5 :	�,7� %������ ��� �	 �

�#/��  9��P� @:&��/4R @+7A� ������W��

\4'  �4� %�/X	 @�/4/�� 0��Z/ @�/4R :��

��%&�% @���C  $�,)*�X�������4/Y�: 0��Z/ @

���� �	 � TA�	 :�U� V�A�% @+7A� 

AC @�4�'7��% [#�76�-��5 �N�)C � �>�# �

+Q���� @��+Q�� �	 �)a/ @�� ������W�� �

\4'  :0Y��W����%�'� :�� � s� V�A�% :��

�/4R@ 3	�� ��%&> �%&�� �	4� ;�� .�/%

3�#�;� �	 !�"#  $%&'� +')F 0% �.�i� :��

 $�,-�.� �	 ��)? :���	 � ��B��C _�'R

\�  +')F 0% +� � % 3�� � $��<% +� ��R% :��

�� $�,-�.� !�% +� �%4�Hamzeh  �%��Z)� �

)2013 @(Sadeghi ) �%��Z)� �2015 � (

Agah ) �%��Z)� �2016 3��5% (	�� :4  0% .

 :;�� �0�% �� ������ 0% �Z� 3���45 ���� �"�	

 �4�� �4#F �	 9 �#� :�#A��%0�� � ��%�y

� %. �	 $�,-�.�3���  �7��� �%��% �	 +/4> !�%

 	�4� �	 ���,-�.� � � % ]��� _�'R +� 	��i�

3�#�;� $%�<% � �7��� $%���Q� � ����	 ��  !�%

� % +7��"/ ��*/% ��)? :���	 �	 +/4> !�% 0% .

+,-�.� @�� 9� � � ��� 1�� �� �n�l � �#5
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���� ()*� �%&�� � ���� !�% ���� � ��� :��

!�"#  $%&'� �7A�0  ���� � �� 	 !�% �	 �

.���> $�4S ����l �%�/%  

  

E�� � �.
'�6  

@�n�l ���z�  �	 �.�i� +,-�.� 9-�N �	

 &����1394  ��P7/% .�5 ��*/% 3�"7A�% ��BC �	

3�"7A�%�	 �'�N $�,-�.� ]� % �� ��3��� 

) ���> $�4S +b.#� �>	4-�Hamzeh et 

al., 2013; Sadeghi et al., 2014.(  ����

 3���45)Otolithes ruber(  	%�,� +�12 +,.N 

!���5 �� 3�"7A�% ��BC 0%!� @E��#� D���@ 

��#��A� � ��%4> M 4� �%	��S  ��S ��� +�

+�B� ��"54>  +/4)/ +� � % ��p +� �0; .�5

!���5 �� 3�"7A�% 0% ���5 ����E��#� !� �+ 

�'? �>	4-� �7)� !�% +b.#�  +  +� ��A/

 3�"7A�%()F �4��� :����5 .+/4)/�� 'S��Y� +

+� ��S 0% D� 3�"����0� \�b7/%  .�#7���

+/4)/ :%�%	 3�5 ��S :�� �0� !�"/���

93/1±5/382  � ��>k� \4f 41/5±62/33 

�7/�  �7��/	4�.  

 :%������ $�,-�.�@� �#5 +/4)/ ���� 

^���� �5 � ����:�� ��� � ���� )+� 	�,�% 5/0 

�7/� (�7� :0� %�F  :��l 1��{ �	 � �/�5

 .�#7��> �%�N !O4� 3�##� ���t� \4'i�/+/4)�� 

D� 0% 48 �?�  0% \4'i� !O4� |��R � �� 

���0 ��*/% kl%�� :�,� �	 kZ-% 70 �S�	 

) �/�5 :�%�B"/Velma and Tchounwou, 

2010.(  

3	��� kl%�� 0% 3	�67 % �� ���� :0� 

��� 3�"7 	 M 4� �4 �� 	�%�/�7 % :��

 �#��47A��)MK1420 @Pooyan�%��% @ (

�i� ���0 +��/�� .���> $�4S 3�5 :�#�

 0% DW 9-�N �#��%��� :�� 	�4� ���� :��l

 @�a/M 4�  �4���Z�� 3�"7 	)MK1420 @

Pooyan�%��% @ (��� :��5 ��Z��:�7� +�B� 

�5(f�b� . �7��� D� 0% [/�:&��� ��� +� 

!�'�A�4��)� � !�04O% )H&E( DZ? � :�%	��

M 4� ~4Z ��Z�� ) :�4/Eclipse50i @

Nikon @!�%X(  � �Z? !����	 +� &B*�

\�7�*�	@ 	�4� � ��� �%�N �#7��> 

)Bhuvaneshwari et al., 2015.(  _��7/

 $%���Q�9� � �7��� � �#5�	 3�5 3����� 

����:�� �� 3���45 ���� ��� � ���� ]� % 

�6�� $�4S +� $�,��n �>	�7A> �%&�� 

 �	 � �5 ����0�%_#� 3��> »- «+,��n ���� : "»±« :

 +,��n 3�����+/4)/ �R�� �	 @��»+«+,��n : 

<%20@ »++«% :60 < +,��n < %20 � »+++« :



'�(� )*�
+, :�
���� ����������� � ���������         -.�	�/ �

, 	� 0�12 � 31( 4�5� � �6�
� �(
�/6)2 "(1397  ]155[  

 

+,��n <%60@ +7 	:�#�  �5)Abdel-

Moneim et al., 2012.(  

 :%��30%�/% ��  !�"#  $%&'� �%&�� :��>

 @3���45 ���� ���� � ��� ���� �	 ���� �

���� 3�"7 	 �	 :0� %�F 0% D� �4��� :��

T�R :	�)*/% !�)GFD-2L @Jalteb (�%��% @

 T�R�5 3�5 T�R +/4)/ 0% ��> T� DW  .

 +� +'� �10 �'�� �7�-2O2H-3HNO  ��A/ +�

1:1 $�� :�� :��	 �� ��'�140  +F�	

�7/�  gU� 	%�>) �5Ganjavi et al., 2010( .

 3�5 gU� +/4)/ ���B/ �	 :%�� $%&'� �*# 

) �)�% ��F 3�"7 	 +� ���� � �� AA220 @

Varian@  v��&� (��-%�7 %�5.  $%&'� �a'y

30%�/% �%�Z� +  �� !�"#  �0%	�� .�5 :��>

 :����3	%	��/ 0% 3	�67 % �� ���%&�% SPSS 20 

.�5 ��*/%  �4�0� 0% %�7�% +� 9���� !�% +�

�����5-  �	4� \���/ 0% ��#�)f% :%�� T'��

3	%	 3	�67 % ���5.  0% ��#�)f% \4ul 0% D�

 @$%����� (�04� �	4� \���/0%  k�'i� �4�0�

T� D/���%�) +��fOne-Way ANOVA ( +�

!�"/��� +A��b� �4a#� !�� 1Y7R% � ��� � ��

3	%	 �� 3	�67 % �5 ��	  1Y7R% 	4F� $�4S

�#,�3	%	 !�� �%	D� @�� :%�� ��4� �4�0�

3	%	 T�Z6� �� .�5 %�F% 1Y7R%+/4)/ !�� �� �	

 :;�� ��#�)f% ^. %95 )05/0P< � ��� (

�5 ���%	4)/ . &�/��/ 0% 3	�67 % �� �%&�%

Microsoft Excel 2010  g ��5 . !�#q)�

3	%	 �%�b� $�4S +� �*#  �� +� r4��� :��

 !�"/���± ) ���,� 1%�i/%mean± SD ���� (

�5.  

  

F���G  

 _��7/3��� � 	 +�  $�,-�.� 0%

���� ��4Z ��Z�� ���� ���� � ��� :��

+/4)/ +� 	%	 ���/ 3���45 ��� ���� :��

!���5 �� 3�"7A�% ������ �%4#? +� E��#� !�

 +  +� ��A/ :�7)� �7��� $�,��n ���5

 3�"7A�% ��%4> � ��#��A� @D���� % +75%	 .

\4�4-�� 4��W� :��� :�����i6S kZ5 +� �� 

 3��	 :���� s� T� 1%�f% �	 �?�,5 ��%�� ��

 ���� +'S�� �	 :��� :����O�04#�  � �5

 $�i6S\4'  .�#75%	 �%�N :��� :��

�� 4��W�\4'  kZ5 +� �� �BF� �#C :��

 `P�� T7A� �� !5�� s�&� +7A� :%�%	 �

Y��� g Y�47�  /	4� 3����� k��N �'����� % �

 kZ5)1.( 3�"7A�% �	 ��!���5  E��#� !�

 	4�� @TA�	 :�U� V�A�% k��N 0% �n�%4?

 @%�6S $�,)*� ��%&�%X�������4/Y�: @

R�/4R�� � :&��/4 � �� 4��W� 0��Z/ ����� 3

 TA�	 :�U� V�A�% �� +n��? !��7/%�%�� +� �5
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) 	4� %�6S 	4�� � kZ52.(  D��� 3�"7A�% �	

V�A�%  @%�6S 	4�� @�/4R�� @TA�	 :�U�

�/4R 9��P� :X�������4/Y� $�,)*� ��%&�% @

:&��/4R � �%�%�� +� �5 3����� +n��? !���

) 	4� %�6S 	�4�� � �/4R�� 3�5 ��< kZ53.( 

 @:&��/4R @��5 +-4O4�%� ��#��A� 3�"7A�% �	

 @TA�	 :�U� V�A�% @�/4R�� $�,)*� ��%&�%

:X�������4/Y� @%�6S 	4�� @ ()*�0��Z/ @���C 

 +� �5 3����� �/4R 9��P� � �� 4��W�

�%�%���� �� +n��? !���  \4O4�%� 	4F� ;�� $�5

\%	4> 3�"7A�% �	 ���5 :&��/4R � �#/��

) 	4� ��#��A� kZ54.(  ��%4> 3�"7A�% �	

4#Z�� � ���� 0��Z/ @�/4R�� @:&��/4R0 A� @+7

-4O4�%� @�/4R 9��P� @%�6S 	4����5 +A�% @ V�

TA�	 :�U�  � +� �5 3����� ���C ()*�

�%�%���/4R�� � :&��/4R +,��n !��� 5 ��< �

)kZ5:�� 5  �69� � $�5 .( �	 �7��� :��

!���5 �� 3�"7A�%+� ��A/ ��%4> � E��#� !� 

3�"7A�% $�5 .�5 3����� �7)� �"�	 :��
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Abstract  

The aim of this study was investigated the accumulation of lead and chromium 

in liver and gills of tigertooth croaker (Otolithes ruber) and use 

of histopathological changes of gills and liver to evaluate the effects of Oman Sea 

pollutants. Tigertooth croakers with an average weight of 382.5±1.93g were 

collected from four stations include: Konarak desalination, Beris, Pasabandar and 

Gowatr and samples of liver and gill tissues were studied based on the routine 

histological methods. Chromium and lead concentrations in liver and gill tissues 

were measured by atomic absorption spectrophotometer. Most of the observed 

changes in liver tissue were destruction, vacuolation of hepatocytes, expansion 

of disk space, recession bile, hyperemia and hemorrhage, melanomacrophage 

centers, fat accumulation, pyknosis and necrosis. Also, in the gills, lifting 

epithelium, clubbing, hyperplasia and hypertrophy of chloride cells, mucus 

secretion, shorter blade and necrosis were recorded. The results showed that the 

Pasabandar station had the highest severity of tissue lesions and the highest 

bioaccumulation of metals in liver and gill tissues. Histopathological lesions of 

the tissue in tigertooth croaker can be considered as a bioindicator of the negative 

effects of contamination in the studied area.  
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